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QUINAZOLINEYDERIVATIVES AS SRC TYRQSINE KINASE INHIBITORS

The mvention concerns certain novel quinazoline derivatives, or
pharmaceutically-acceptable salts thereof, which possess anti-tumour activity and are
accordingly useful 1n methods of treatment of the human or animal body. The invention also
concerns processes for the manufacture of said quinazoline derivatives, to pharmaceutical
compositions contaimng them and to their use in therapeutic methods, for example in the
manufacture of medicaments for use 1n the prevention or treatment of solid tumour disease in
a warm-blooded animal such as man. v

Many of the current treatment regimes for cell proliferation diseases such as psoriasis
and cancer utilise compounds which inhibit DNA synthesis. Such compounds are toxic to
cells generally but their toxic effect on rapidly dividing cells such as tumour cells can be
beneficial. Alternative approaches to anti-tumour agents which act by mechanisms other than
the inhibition of DNA synthesis have the potential to display enhanced se]ectmty of action._

In recent years it has been discovered that a cell may become’ cancerous by virtue of
the transformation of a portion of its DNA into an oncogene i.e. a gene which, on activation,
leads to the formation of mahgnant tumour cells (Bradshaw, Mutagenesis, 1986, 1, 91).
Several such oncogenes give rise to the production of peptides which are receptors for growth
factors. Activation of the growth factor receptor complex subsequently leads to an increase in
cell proliferation. It 1s known, for example, that several oncogenes encode tyrosine kinase
enzymes and that certain growth factor receptors are also tyrosine kinase enzymes
(Yarden et al., Ann Rev. Biochem., 1988, 57, 443; Larsen ef al., Ann. Reports in Med.
Chem,, 1989, Chpt 13). The first group of tyrosine kinases to be identified arose from such

viral oncogenes, for exlamplc pp60"‘sm tyrosine kinase (otherwise known as v-Src), and the

corresponding tyrosime kinases m normal cells, for example pp60~™ tyrosine kinase
(otherwise known as c-Src)

Receptor tyrosine kinases are important in the transmussion of biochemical signals
which initiate cell replication. They are large enzymes which span the cell membrane and
possess an extracellular binding domain for growth factors such as epidermal growth factor
(EGF) and an ntracellular portion which functions as a kinase to phosphorylate tyrosine
amino acids in proteins and hence to influence cell proliferation. Various classes of receptor

tyrosine kinases are known (Wilks, Advances in Cancer Research, 1993, 60, 43-73) based on

famihes of growth factors which bind to different receptor tyrosine kinases. The classification
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includes Class I receptor tyrosine kinases comprising the EGF faghily of receptor tyrosine
kinases such as the EGF, TGFa, Neu and erbB receptors, Class II receptor tyrosine kinases
comprising the msulin fammly of receptor tyrosine kinases such as the insulin and IGF1
receptors and insulin-related receptor (IRR) and Class III receptor tyrosine kinases comprising
the platelet-derived growth factor (PDGF) family of receptor tyrosine kinases such as the
PDGFa, PDGFf and colony-stimulating factor 1 (CSF1) receptors.

It is also known that certain tyrosine kinases belong to the class of non-receptor
tyrosine kinases which are located intracellularly and are involved in the transmission of
biochemucal signals such as those that influence tumour cell motility, dissemination and
invasiveness and subsequently metastatic tumour growth (Ullrich et al., Cell, 1990, 61, 203-
212, Bolen et al., FASEB 1 . 1992, 6, 3403-3409, Bnickeli et aI.,-Cn'tical Reviews 1n
Oncogenésis, 1992, 3, 401-406, Bohlen et al., Oncogene, 1993, 8, 2025-2031, Courtneidge
et al., Semin. Cancer Biol., 1994, 5, 239-246, Lauffenburger et al., Cell, 1996, 84, 359-369,

1997, 9, 187-192, Brown et al., Biochimica et Biophysica Acta, 1996, 1287, 121-149 and
Schlaepfer er al., Progress 1n Biophysics and Molecular Biology, 1999, 71, 435-478). Various
classes of non-receptor tyrosine kinases are known including the Src family such as the Src,
Lyn and Yes tyrosine kinases, the Abl family such as Abl and Arg and the Jak family such as
Jak 1 and Tyk 2.

It is known that the Src family of non-receptor tyrosine kinases are highly regulated in
normal cells and in the absence of extracellular stimuli are maintained in an inactive
conformation. However, some Src family members, for example c-Src tyrosine kinase, are
frequently sigmficantly activated (when compared to normael cell levels) in common human
cancers such as gastrointestinal cancer, for exarnple colon, rectal and stomach cancer
(Cartwright et al , Proc. Natl. Acad. Sci. USA, 1990, 87, 558-562 and Mao er al., Oncogene,
1997, 15, 3083-3090), and breast cancer (Muthuswamy et al., Oncogene, 1995, 11, 1801-
1810). The Src famuly of non-receptor tyrosine kinases has also been located 1n other
common human cancers such as non-small cell lung cancers (NSCLCs) including
adenocarcinomas and squamous cell cancer of the lung (Mazurenko et al.. European Journal
of Cancer, 1992, 28, 372-7), bladder cancer (Fanning ef al., Cancer Research, 1992, 52, 1457-
62), oesophageal cancer (Jankowsk et al., Gut, 1992, 33, 1033-8), cancer of the prostate,

ovarian cancer (Wiener ef al., Chn Cancer Reszarch, 1999, 5, 2164-70) and pancreatic cancer
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(Lutz et al., Biochem.-and Biophvs. Res, Comm., 1998, 243, 503-8). As further human
tumour tissues are tested for the Src family of non-receptor tyrosine kinases it is expected that
its widespread prevalence.wall be established.

It is further known that the predominant role of ¢c-Src non-receptor tyrosine kinase is to
regulate the assembly of focal adhesion complexes throigh interaction with a number of
cytoplasmic proteins including, for example, focal adhesion kinase and paxillin. In addition
c-Src is coupled to signalling pathways that regulate the actin cytoskeleton which facilitates
cell motility. Likewise, important roles are played by the ¢-Src, ¢-Yes and c-Fyn non-receptor
tyrosine kinases in integrin mediated signalling and in disrupting cadherin-dependent cell-cell
junctions (Owens ef al., Molecular Biclogy of the Cell, 2000, 11, 51-64 and Klinghoffer et al.,
EMBO Journal, 1999, 18, 2459-2471). Cellular motility is necessanly required for a localised
tumour to progress through the stages of dissemination into the blood stream, invasion of
other tissues and initiation of metastatic tumour growth. For example, colon tumour :
progression from localised to disseminated, invasive metastatic disease has been gonelqtg_q!
with ¢-Src non-receptor tyrosine kinase activity (Brunton et al., Oncogene, 1997, 14, 283-293,
Fincham et al., EMBO J, 1998, 17, 81-92 and Verbeek ez al., Exp. Cell Research, 1999, 248,
531-537).

Accordingly it has been recognised that an inhibitor of such non-receptor tyrosine
kinases should be of value as a selective inhibitor of the motility of tumour cells and as a
selective inhibitor of the dissemination and invasiveness of mammalian cencer celis leading to
inhibition of metastatic tumour growth. In particular an imhibitor of such non-receptor
tyrosine kinases should be of value as an anti-invasive agent for use 1n the containment and/or
treatment of solid tumour disease.

We have now found that surpnsingly certain quinazoline derivatives possess potent
anti-tumour activity. Without wishing to imply that the compounds disclosed 1n the present
invention possess pharmacological activity onty by virtue of an effect on a single biological
process, it 18 beheved that the compounds provide an anti-tumour effect by way of inhibition
of one or more of the non-receptor tyrosine-specific protéin kinases that are involved in the
signal transduction steps which lead to the invasiveness and migratory ability of metastasising
tumour cells. In particular, it is believed that the compounds of the present invention provide
an anti-tumour effect by way of inhibition of the Src famly of non-receptor tyrosine kinases,

for example by mhibition of one or more of c-Srx, c-Yes and ¢-Fyn.
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It 15 also known that c-Src non-receptor tyrosine kinase enzyme is involved in the
control of osteoclast-driven bone resorption (Soriano et al., Cell, 1991, 64, 693-702; Boyce et
al., 1. Clin. Invest., 1992, 90, 1622-1627; Yoneda et al., J. Clin. Invest., 1993, 91, 2791-2795 .
and Missbach et al., Bone, 1999, 24 , 437-49). An inhibitor of c-Src non-receptor tyrosine
kinase is therefore of value in the prevention and treatment of bone diseases such as
osteoporosis, Paget’s disease, metastatic disease in bone and tumour-induced
hypercalcacmia.

The compounds of the present invention are also useful in mhibiting the uncontrolied
cellular proliferation which arises from various non-malignant diseases such as inflammatory
diseases (for example rheumatoid arthritis and inflammatory bowel disease), fibrotic diseases

(for example hepatic cirrhosis and Jung fibrosis), glomerulonephntis, multiple sclerosis,

"péoﬂasis. hypersensitivity reactions of the skin, blood vessel diseases (for example

atherosclerosis and restenosis), allergic asthma, insulin-dependent chabetes, diabetic
retinopathy and diabetic nephropathy.- - - - - N LS

Generally the compounds of the present invention possess potent inhibitory activity
against the Src family of non-receptor tyrosine kinases, for example by inhibition of c-Src
and/or c-Yes, whilst possessing less potent inhibitory activity against other tyrosine kinase
enzymes such as the receptor tyrosine kinases, for example EGF receptor tyrosine kinase
and/or VEGF receptor tyrosine kinase.

Furthermore, certain compounds of the present invention possess substantiaily better
potency against the Src family of non-receptor tyrosine kinases, for example c-Sre and/or c-
Yes, than against VEGF receptor tyrosine kinase. Such compounds possess sufficient potency
against the Src farmuly of non-receptor tyrosine kinases, for example c-Src and/or ¢-Yes, that
they may be used 1n an amount sufficient to inhibit, for example, c-Src and/or c-Yes whilst
demonstrating hittle activity against VEGE receptor tyrosine kinase. It is advantageous to
minimise VEGF receptor tyrosine léinase inhibitory activity as some compounds having that
activity have been found to act as potassium channel blockers, for example in a human ether-
a-go-go-related-gene (hERG)-encoded potassium channel assay. Such activity may give rise
to electrocardiogram (ECG) changes in vivo.

The anti-cancer treatment defmed hereinafter may be apphed as a sole therapy or may
involve, in addition to the quinazoline denivative of the invention, conventional surgery or
radiotherapy or chemotherapy. It is well known that nearly all drugs are metabolised to some

degree in the human, generally to a less lipid soluble compound which is more easily excreted
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by the kidney. Many olf téle drug metabolic enzymes are found in the endoplasmic reticulum
{which form microsomes|upon homogenisation) of hepatocytes. The liver is the major site of
drug metabolism because,the liver cells (hepatocytes) contain particularly high concentrations
of drug metabolising enzﬁmcs Cytochrome P450 is a family of isoenzymes found in hepatic
mucrosomes. Six specific/P450 1soenzymes are responsible for the metabolism of most of the
commonly used drugs, nmt:ncly P450 1A2, 2C9, 2C19, 2D6, 2E] and 3A4. Combination
chemotherapy can be problematic if ene or more of the component drugs of the combination
are metabolised by Cytochtome P450 3A4 (hereinafter CYP 3A4). Such a component may be
a substrate for CYP 3A4 ar it may be an inducer or an inhibitor of that iscenzyme. Such
effects can affect the pharmacokinetics of the other component of the combination therapy.

We have estabhished that certain compounds of the present invention have the
advantageous property of being less liable to metabolism by such P450 isoenzymes,
particularly by CYP 3A4. IAccordingly. it is possible to administer such compounds m
combmauon anu-cancer therapy with greater safety. ‘ e - -

We have further established that certain compounds of the present mventmn are
doubly advantageous 1n that they possess little activity against VEGF receptor tyrosine kinase
and they show little or no téndency to be metabolised by P450 isoenzymes such as CYP 3A4.

It 1s stated in Intemalmonal Patent Apphcation WO 01/94341 that a range of
quinazoline derivatives are':useful in the treatment of cancer. The compounds are stated to
possess mhibitory activity a'gainst the Src family of non-receptor tyrosine kinases. There is
the disclosure therein of certain 5-substituted quinazoline derivatives including certain
5-substituted 4-(2,3-methylenedioxyanilino)quinazolines. There is no disclosure therein of
any 4-(2,3-methylenedioxypyrid-4-ylamno)quinazoline denvatives.

It 15 stated 1n Interna‘tional Patent Application WO 02/16352 that a range of
4-(2,3-methylenedioxyanilino)quinazoline derivatives are useful in the treatment of cancer.
The compounds are stated to possess inhibitory activity against the Src family of non-receptor
tyrosine kinases. There is no disclosure therein of any 4~(2,3-methylenedioxypyrid-
4-ylamino)quinazoline denvatives.

According to one éspect of the invention there is provided a quinazohne derivative of
the Formula I |
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wherein Z.15 an O, 8, SO, 50z, N(R?) or C(R?), group wherein each R? group, which may be
the same or different, 15 hydrogen or (1-8C)alkyl;

mis 0, 1,2 or 3;

alch R! group, which may be the same or different, is selected from halogeno,
trifluoromethyl, cyano, isocyano, mtro, hydroxy, mercapto, amino, formyl, carboxy,
carbamoyl, (1-8C)alkyl, (2-8C)alkenyl], (2-8C)alkynyl, (1-6C)elkoxy, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, (1-6C)alky1th:o, (1-6C)a1kylaulplunyl (1- OC)a]kylsulphonyl )
(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)alkencoylamino, N-(1-6C)alkyl-
(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(1-6C)alkyl-(3-6C)alkynoylamino,
N-(1-6C)alkylsulphamoy], N,N-ci-[(1-6C)atkyl]su:phamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :

Q-x! -

wherein X! is a direct bond or is selected from O, §, SO, SO;, NRY), CO, CH(ORY),
CONRY), NR%CO, SO.NRY, NR*SO2, OCR*)2, SCR*), and N(RYCR*),, wherein R* is
hydrogen or (1-8C)alkyl, and Q' is aryl, aryl-(1-6Calkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)cycloatkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl, or (R')y, 15 (1-3C)alkylenedioxy,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R? substituent
are optionally separated by the insestion into the chain of a group selected from O, S, SO, SO.,
N®R?), CO, CH(OR?), CONR?), NR*)CO, SONR), N(R*)SO,, CH=CH and C=C wherein
R® is hydrogen or (1-8C)alkyl or, when the inserted group is N(R®), R® may also be
(2-6C)alkanoyl,
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and wherein any CH;=CH- or HC=C- group within a R' substituent optionally bears at
the terminal CHy= or HC-!E position a substituent selected from halogeno, carboxy, carbamoyl,
(I-GC)alkoxycarbor;yl. N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkylJcarbamoyl,
amino-(1-6C)alkyl, (1-6C:)a]lcylammo—(1—6C)a]kyl and di-[(1-6C)alkyllamino-(1-6C)alkyl or
from a group of the formmila :

Q*-X?-

wherein X is a direct borid or 18 selected from CO and N(R®)CO, wherein R is hydrogen or
(1-8C)alkyl, and Q* is aryll, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl,

and wherem any CH, or CH; group within a R? substituent optionally bears on each
said CH, or CH; group one or more halogeno or (1-8C)alkyl substituents or a substituent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, oxo, thioxo, (1-6C)alkoxy,
(1-6C)alkyltino, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyljamino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, e Rl ap
Eﬁ-di—[(l—GC)alkyl]carb?moyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkancylamina,
N-( 1-6C)a]kyl-(2-6C)alka:noylamino. N-(1-6C)alkylsulphamoyl,
ﬁ,ﬂ-di-[(l-ﬁC)aIkyl]sulpllxamoyl, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-
(1-6C)a]kanesulphonylamlmo, or from a group of the formula :

! -XP-Q°

wherein X° is a direct bond or 1s selected from O, S, SO, SO,, NR?), CO, CH(OR"),
CONR"), NRHCO, soz:N(R7 , N(R"SO;, CR");0, CR™,S and NR")C(R?);, wherein R is
hydrogen or (1-8C)alkyl, ':'md Q? 15 aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)cycloa|]kcnyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any aryl, heteroaryl or heterocyclyl group within a R! substituent
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, triﬂuoromethyli, cyano, mtro, hydroxy, amino, carboxy, carbamoyl, (1-8C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyljamino, (11-6C)a1koxycarbony1. N-(1-6C)alkylcarbamoyl,
P_J,ﬂ-db[(l-GC)alkyl]carbt:amoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N—(1-6C)alky1-(2-6C)alka:noylamino, N-(1-6C)alkylsulphemoyl,
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N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino, N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino and (1-3C)alkylenedioxy, or from a group of the formula :
-X*-R®
wherein X* is a direct bond or is selected from O and N(R®), wherein R’ is hydrogen or
(1-8C)alkyl, and R® is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino«(1-6C)alkyl, di-[(1-6C)alkyl}Jamino-
(1-6C)alkyl, (2-6C)alkanoylamino-(1-6C)alkyl or (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
or from a group of the formula :
-X°-Q*
wherein-X 1s a direct bond or is selected from O, N(R'®) and CO, wherein R is hydrogea or
(1-8C)alkyl, and Q* is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same
or different, selected from halogeno, (1-8C)alkyl, {2-8C)alkenyl, (2-8C)alkynyl and
{1-6C)elkoxy, -y - - e R R R
and wherein any heterocyclyl group within a R substituent optionally bears 1 or 2 oxo
or thioxo substituents;
nis0,1,2o0r3;and
each R? group, which may be the same or different, is selected from halogeno,
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-8C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)atkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(2-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-( 1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkylJcarbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenaylamino, N-(1-6C)alkyl-
(3-6C)alkencylamino, (3-6C)alkynoylamino, N-(1-6C)alkyl-(3-6C)alkynoylamino,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl(1-6C)alkanesulphonylamino, or from a group of the formula :
~x6-R!!
wherein X® is a direct bond or is selected from O and N(R'%), wherein R'2 is hydrogen or
(1-8C)alkyl, and R"' is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylammno-(1-6C)alkyl or
di-[(1-6C)alkyljamino-(1-6C)alkyl, or from a group of the formula :
-X7-Q°

C(
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wherein X' is a direct bon:d or 15 selected from O, S, SO, SOz, N(R'), CO, CH(OR®),
CONGR™), NR')CO, SO,NR™), NR'*)S05, CR*),0, CR )8 and NR)CR "),
wherein R™ is-hydrogen or (1-8C)alkyl, and Q° is aryl, aryl-(1-6C)alkyl, heteroaryl,
heteroaryl-(1-6C)alkyl, he'terocyclyl or heterocyclyl-(1-6C)atkyl which optionally bears 1 or 2
substituents, which may b;e the same or different, selected from halogeno, (1-8C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl and (1-6C)alkoxy, and any heterocyclyl group within Q’
optionally bears 1 or 2 oxcf: or thioxo substituents;
ora phannaceutica]ly—accéptable salt thereof.
-+ - According to 2 fur;;hcr aspect of the mvention there is provided a quinazoline!
derivative of the FormulaI as defined hereinbefore
wherein Z.1s O, §, SO, SO, CH; or NH;

mis0,1,20r3; -

each R! group, wlllich may be the same or different, is selected from halogeno,

. trifluoromethyl, cyano,.1secyano, nitro, hydroxy, mercapto, amino, formyl, cathoxy, i -ats: .

15

30

carbamoyl, (1-6C)alkyl, (2|—8C)a]kenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, (1-6C)a:ﬂky1thio. (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl,
(1-6C)alkylamino, di-[(l-t:SC)a]kyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
Eﬂ-di-[(l-ﬁC)a]kyl]carhémoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
H—(1-6C)alky1-(2—6C)ﬂka£10yImﬁno, (3-6C)alkenoylamino, N-(1-6C)alkyl-
(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(1-6C)alkyl-(3-6C)alkynoylamino,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamno and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :
Q'-x!-

wherein X' 15 a direct bond or is selected from O, §, SO, SO, N®R*, CO, CH(ORY,
CON®RHY, NR%CO, ‘sozlfJ(R‘), NER*S0,, OCR*)2, SCR*), and N(R*)C(R*),, wherein R* is
hydrogen or (1-6C)alkyl, a;nd Q' 18 aryl, aryl-{(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)cycloa%kenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6'C)a]ky], heterocyclyl $r heterocyclyl-(1-6C)alky], or (R))m is (1-3C)alkylenedioxy,

and wherein adj acént carbon atoms 1n any (2-6C)alkylene chain within a R! substituent
are optionally separated by the msertion into the chain of a group selected from O, 8, SO, SO,
N(R®), CO, CH(OR®), CONR?), NR®)CO, SO:N(R), N(R®)SO;, CH=CH and C=C wherein
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R? is hydrogen or (1-6C)alky] or, when the inserted group is N(R®), R® mlay also be
(2-6C)alkanoyl,

and wherein any CH,=CH- or HC=C- group within a R! substituent optionally bears at
the terminal CH;= or HC= position a substituent selected from halogeno, carboxy, carbamoyl,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[{1-6C)alkyl]carbamoyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkylJamino-(1-6C)alkyl or
from a group of the formula -

Q*-X2-

wherein X715 a direct bond or is selected from CO and N(R®)CO, wherein R® is hydrogen or
(1-6C)alkyl, and Q? is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl,

and wherein any CH, or CH; group within a R! substituent optionally bears on each
said CH; or CH3 group one or more halogeno or (1-6C)alkyl substituents or a substituent
selected from hydroxy, cyano; amino, carboxy, carbamoyl, oxo, thioxo, (A-6C)alkexy, -« « « |
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl}amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyljcarbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylammo,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkvlsulphamoyl,
N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino, or from a group of the formula :

-x3-Q’

wherein X? is a direct bond or is selected from O, S, SO, SO,, NR"), CO, CH(OR"),
CONR?), NR")CO, SO;NR"), NR"SOz, CR")10, CR"),S and NR”)C(R"),, wherein R’ is
hydrogen or (1-6C)alkyl, and Q3 is aryl, aryl(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alky},

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R’
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,

o
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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)alkylsulphamoyl,
N.N-di-[(1-6C)alkyl]sulphamoy], (1-6C)alkanesulphonylamino, N-(1-6C)alky!-
(1-6C)alkanesulphonylamino and (1-3C)alkylenedioxy, or from a group of the formula :

- X" Rl
wherein X* 1 a direct bond or 15 selected from O and N(R®), wherein R’is hydrogen or
(1-6C)alkyl, and R® is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-
(1-6C)alkyl, (2-6C)alkanoylamino-(1-6C)alkyl or (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
or from a group of the formula :

-X5-Q*
wherein X is a direct bond or is selected from O, N(Rm) and CO, wherein R is hydrogen or
(1-6C)alkyl, and Q* is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl

.., or heterogyclyl(1-6C)alkyl whch optionally bears 1,052 subsfituents, which may be the same

or different, selected from halogeno, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and
(1-6C)alkoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
0xo0 or thioxo substituents;

nis0, 1,2 or3; and

each R® group, which may be the same or different, is selected from halogeno,
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, {1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamuno,
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)atkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(1-6C)alkyl-
(3-6C)elkenoylamino, (3-6C)alkynoylamino, N-(1-6C)alkyl-(3-6C)alkynoylamino,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)elkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :

-x-g!

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

-X7-Q »
wherein X is a direct bond ar 1s selected from O, S, SO, SOz, N(R'®), CO, CH(OR'),
CON(R™), NR™)CO, SO:N(R'"®), NR *)S0;, CR*)20, CR'*)2S and NRP)CR ),
wherein R" is hydrogen or (1-6C)alkyl, and Q° is aryl, aryl-(1-6C)alkyl, heteroaryl,
heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2
substituents, which may be the same or different, selected from halogeno, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl and (1-6C)alkoxy, and: any heterocyclyl group within Q
optionally bears 1 or 2 oxo or thioxo substituents;
or a pharmaceutically-acceptable salt thereof. )

“ Tn this specification the generic term “alkyl” includes both straight-chain and
branched-chain alkyl groups such as propyl, isopropyl and tert-butyl, and also
(3-7C)cycloalkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyland  -. _ -
cycloheptyl, and also (3-7C)cycloalkyl-(1-2C)alkyl groups such as cyclopropylmethyl,
2-cyclopropylethyl, cyclobutylmethyl, 2-cyclobutylethyl, cyclopentylmethyl,
2-cyclopentylethyl, cycloﬁexylmcthyl and 2-cyclohexylethyl. However references to
individual alkyl groups such as “propyl” are specilic for the straight-chain version only,
references to individual branched-chain alkyl groups such as “isopropyl” are specific for the
branched-chain version only and references to individual cycloalkyl groups such as
“cyclopentyl” are specific for that 5-membered nng only. An analogous convention applies to
other generic terms, for example (1-6C)alkoxy includes (3-6C)cycloalkyloxy groups and
(3-5C)cycloalkyl-(1-2C)alkoxy groups, for example methoxy, ethoxy, propoxy, isopropoxy,
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cyclopropylmethoxy,
2-cyclopropylethoxy, cyclobutylmethoxy, 2-cyclobutylethoxy and cyclopentylmethoxy;
(1-6C)alkylamino includes (3-6C)cycloatkylamino groups and
(3-5C)cycloalkyl-(1-2C)alkylamino groups, for example methylamino, ethylamino,
propylamino, cyclopropylamino, cyclobutylamino, cyclohexylarmno,
cyclopropylmethylamino, 2-cyclopropylethylamino, cyclobutylmethylamino,
2-cyclobutylethylamino and cyclopentylmethylamino; and di-[(1-6Calkyl]amino includes
di-[(3-6C)cycloalkyl]amino groups and di-[(3-5C)cycloalkyl-(1-2C)alkylJamino groups, for
example dimethylamino, diethylamino, dipropylamimo, N-cyclopropyl-N-methylamino,
N-cyclobutyl-N-methylamino, N-cyclohexyl-N-ethylammo, N-cyclopropylmethyl-

()
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N-methylamno, E—(2-cyclol;ropylcﬂlyl)-ﬂ-methylamino and N-cyclopentylmethyl-
N-methylamino. i

It 15 to be understood that, insofar as certain of the compounds of Formula I defined
above may exist in opticallyiactive or racemic forms by virtue of one or more asymmetric
carbon atoms, the invention includes in its definition any such opticeally active or racemic form
which possesses the above-mentioned activity. The synthesis of optically active forms may be
camed out by standard techniques of organic chemistry well kmown in the art, for example by
synthesis from optically active sterting materials or by resolution of a racemic form.

Similarly, the aboye—menﬁo:ied activity may be evaluated using the standard laboratory
techniques referred to heremafter.

Suitable values for tl'!c generic radicals referred to above include those set out below.

A suitable value for alny one of the ‘Q’ groups (Q' to Q*) when it 15 aryl or for the aryl
group within a 'Q’ group is, for example, phenyl or naphthyl, preferably phenyl.
(3-7C)cycloalkyl or for the (3-7C)cycloalkyl group within a ‘Q’ group is, for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or bicyclo[2.2.1]heptyl and a
suitable value for any one of: the ‘Q’ groups (Q' or Q® when it is (3-7C)cycloalkenyl or for
the (3-7C)cycloalkenyl group within a ‘Q’ group is, for example, cyclobutenyl, cyclopentenyl,
cyclohexenyl or cyclohepten'yl.

A suitable value for any one of the ‘Q’ groups (Q' to Q%) when it is heteroaryl or for
the heteroaryl group within a *Q’ group is, for example, an aromatic 5- or 6-membered
monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms
selected from oxygen, mtrogen and sulphur, for example furyl, pyrrolyl, thienyl, oxazolyl,
isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, pyridyl, pyridazinyl, pyrimidiny}, pyrazinyi, 1,3,5-triazenyl, benzofuranyl, indolyl,
benzothienyl, benzoxazolyl, ]Jenzimidazolyl. benzothiazolyl, indazolyl, benzofurazanyl,
quinolyl, 1soquinolyl, quinazolinyl, quinoxahnyl, cinnolinyl or naphthyndmyl.

A suitable value for any one of the ‘Q’ groups (Q' to Q%) when it is heterocyclyl or for
the heterocyclyl group within a ‘Q’ group 1s, for example, a non-aromatic saturated or
partially saturated 3 to 10 membered monocyclic or bicyclic nng with up to five heteroatoms
selected from oxygen, mtrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, oxepanyl, tetrahydrothienyl, 1,1-dioxotetrahydrothienyl,
tetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, azetidinyl, pyrrolinyl, pyrrohdinyl,
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morpholinyl, tetrahydro-1,4-thiazinyl, 1,1-dioxotetrahydro-1,4-thiazinyl, piperidinyl,
homopiperidinyl, piperazinyl, homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl,
dihydropyrimidinyl or tetrahydropyrimidinyl, preferably tetrahydrofuranyl, tetrahydropyranyl,
pyrrolidinyl, morpholinyl, 1,1-dioxotetrahydro—4§--1,4—thia;:inyl, piperidinyl or piperazinyl. A
swtable value for such a group which bears 1 or 2 oxo or thioxo substituents is, for example,
2-oxopyrrohdinyl, 2-thioxopyrrolidinyl, 2-oxoimidazolidinyl, 2-thioxoimidazolidinyl,
2-oxopiperidinyl, 2,5-dioxopyrrolidinyl, 2,5;di0x0 mudz-tzo]idinyl or 2,6-dioxopiperidinyl.

A suitable value for a ‘Q’ group when it is heteroaryl-(1-6C)alkyl is, for example,
heteroarylmethyl, 2—hcteroaryleth)'vl and 3-heteroarylpropyl. The invention comprises-
corresponding switable values for ‘Q’ groups when, for example, rather than a
heteroaryl-(1-6C)alkyl group, an aryl-(1-6C)alkyl, (3-7C)cycloalkyl-(1-6C)alkyl,
(3-7C)cycloalkenyl-(1-6C)alkyl or heterocyclyl-(1-6C)alkyl group is present.

It is to be understood that there is a hydrogen atorn at the 2-position on the quinazoline
ting in structural Formula I Thercby the R substituents may only he lncated at-the 5-, 6-, 7-
or B-positions on the quinazoline ring ie. that the Z-position remains unsubstituted. 1t is
further to be understood that the R? group that may be present on the
2,3-methylenedioxypyridyl group within structural Formula I may be located on either the
5- or 6-membered ring portions thereof, i.e. an R? group may be located on the pynidyl nng or
on the methylene group within the 2,3-methylenedioxypyridyl group. For example, the R’
group may be a methyl group that is located on the methylene group portion of the
2,3-methylenedioxypyridyl group i.e. the 2- and 3-sositions on the pyridyl group bear an
ethylidenedioxy group. Preferably, any R? group that is present on the
2,3-methylenedioxypyridyl group within structural Formula I is located on the pyndyl ring
thereof. It is further to be understood that, when multiple R? groups are present, the R groups
may be the same or different.

Smitable values for any of the ‘R’ groups (R.! to R'®) or for various groups within an R

or R? substituent include -

for halogeno fluoro, chloro, bromo and iodo;

for (1-8C)alkyl: methyl, ethyl, propyl, isopropyl, tert-butyl,
cyclobutyl, cyclopentyl and 2-cyclopropylethyl;

for (1-6C)alkyl: methyl, ethyl, propyl, isopropyl and tert-butyl;

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

for (2-8C)alkynyl: ethynyl, 2-propynyl and but-2-ynyl;
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for (1-6C)alkoxy: . . methoxy, ethoxy, propoxy, isopropoxy and butoxy;

for (2-6C)alkenyloxy: vinyloxy and allyloxy;

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

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

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

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

for (1-6C)alkylamino: methylamino, ethylamno, propylamino,
isopropylamino and butylamino;

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

for (1-6C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl
and tert-butoxycarbonyl;

for N-(1-6C)alkylcarbamoyl: N-methylcarbamoyl, N-ethylcarbamoyl and

e AT e Atuses e eet v e (o o3 N-PIOPYlCEDRMOY]; ettt st el

for N,N-di-[(1-6C)alkyl]carbamoyl: N.N-dimethylcarbamoyl, N-ethyl-
N-methylcarbamoyl and N, N-diethylcarbamoyl;

for (2-6C)alkanoyl: acetyl, propionyl and isobutyryl;

for (2-6C)alkanoyloxy: acetoxy and propionyloxy;

for (2-6C)alkanoylamino: acetamido and propionamido;

for N-(1-6C)alkyl-(2-6C)alkanoylamino: N-methylacetamido and N-methylpropionamido;

for N-(1-6C)alkylsulphamoyl: N-methylsulphamoyl and N-ethylsulphamoyl;

for N.N-di-{(1-6C)alkyl]sulphamoyl:  N,N-dimethylsulphamoyl;

for (1-6C)alkanesulphonylamino: methanesulphonylamino and ethanesulphonylamino;

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

N-methylethanesulphonylamino;
for (3-6C)alkenoylamino: acrylamido, methacrylamido and crotonamido;
for N-(1-6C)alkyl-(3-6C)alkenoylamino: N-methylacrylamido and N-methylcrotonamido;
for (3-6C)alkynoylamino: propiolamido;
for N-(1-6C)alkyl-(3-6C)alkynoylamino: N-methylpropiolamido;
for amino-(1-6C)alkyl: aminomethyl, 2-aminoethyl, 1-aminoethyl and

3-aminopropyl;
for (1-6C)alkylamno-(1-6C)alkyl: methylaminomethyl, ethylaminomethyl,
1-methylaminoethyl, 2-methylaminoethyl,
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2-gthylaminoethyl anhd 3-methylaminopropyl;

for di-[(1-6C)alkyl]amino-(1-6C)alkyl: dimethylaminomethyl, diethylaminomethyl,
1-dimethylaminoethyl, 2-dimethylaminoethyl and
3-dimethylaminopropyl;

for halogeno-(1-6C)alkyi: chloromethyl, 2-fluoroethyl, 2-chloroethyl,
1-chloroethyl, 2,2-diflnoroethyl, 2,2,2-trifluoroethyl,
3-fluoropropyl, 3-chloropropyl, 3,3-difluoropropyl

and 3,3,3-trifluoropropyl;

for hydroxy-(1-6C)alkyl: hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and
3-hydroxypropyl;

for (I-GCSalkoxy-(l-ﬁc)alkyl: methoxymethyl, ethoxymethyl, 1-methoxyethyl,

2-methoxyethyl, 2-ethoxyethyl and
3-methox.ypropyl;

for cyano:(1-6C)alkyl - - -. --  -cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and
3-cyanopropyl;

for (2-6C)alkanoylamino-(1-6C)alkyl:  acetamidomethyl, propionamidomethyl and
2-acetamidoethyl; and

for (1-6C)alkoxycarbonylamino-(1-6C)alkyl: methoxycarbonylaminomethyl,
ethoxycarbonylaminomethyl,
tert-butor.ycarbonylamnomethyl and
2-methoxycarbonylaminoethyl,

A suitable vaiue for (R})n when1t1s a (1-3C)alkylenedioxy group or for a
(1-3C)alkylenedioxy group within a R' substituent is, for example, methylenedioxy,
ethyhdenedioxy, 1sopropylidenedioxy or ethylenedioxy and the oxygen atoms thereof occupy
adjacent ring positions.

‘When, as defined hereinbefore, an R! group forms a group of the formula Q'-X'- and,
for example, X' is a OC(R*); linking group, it is the carbon atom, not the oxygen atom, of the
OC(R*) linking group which is attached to the quinazoline ring and the oxygen atom is
attached to the Q' group. Similarly, when, for exarople a CHj, group within a R! substituent
bears a group of the formula -X>-Q? and, for example, X 15 a C(R");0 linking group, it is the
carbon atom, not the oxygen atom, of the C(R");0 linking group which is attached to the CH,
group and the oxygen atom 1s hinked to the Q? group. A similar convention applies to the
attachment of the groups of the formulae Q*X% and -X'-Q".

&
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As defined hereinbefore, adj acent carbon atoros in any (2-6C)alkylene chain within a
R? substituent may be optionally separated by the insertion into the chain of & group such as
0, CON(R®) or C=C. For example, insertion of a C=C group into the ethylene chain within a
2-morpholinoethoxy group gives rise to a 4-morpholinobut-2-ynyloxy group and, for example,
insertion of a CONH group into the ethylene chain withim a 3-methoxypropoxy group gives
nse to, for example, a 2-(2-methoxyacetammdo)ethoxy group.

When, &s defined hereinbefore, any CHy=CH- or HC=C- group within a R! substituent
optionally bears at the terminal CH;= or HC= position & substituent such as a group of the
formula Q*-X*-wherein X? is, for example, NHCO and Q? 15 a heterocyclyl-(1-6C)alkyl
group, smitable R! substituents so formed include, for example, N-[heterocyclyl-
(1-6C)alkyl]carbamoylvinyl groups such as N-(2-pyrrolidin-1-ylethyl)carbamoylvinyl or
N-[heterocyclyl-(1-6C)alkyl]carbamoylethynyl groups such as N-(2-pyrrolidin-
1-ylethyl)carbamoylethynyl.

sgormie.. When, 8s,defined hersinbefore, any. CH or CH group within 2 R’ substituent, , ...
optionally bears on each saad CH; or CHj group one or more halogeno or (1-6C)alkyl
substituents, there are suitably 1 or 2 halogeno or (1-6C)alkyl substituents present on each sad
CHj; group and there are suitably 1, 2 or 3 such substituents present on each said CHj group.

When, as defined hereinbefore, any CH; or CH; group within a R substituent
optionally bears on each said CHj; or CHj group a substituent as defined hereinbefore, suitable
R! substituents so formed include, for example, hydroxy-substituted heterocyclyl-
(1-6C)alkoxy groups such as 2-hydroxy-3-piperidinopropoxy and 2-hydroxy-
3-morpholinopropoxy, hydroxy-substituted amino-(2-6C)alkoxy groups such as 3-amino-
2-hydroxypropoxy, hydroxy-substituted (1-6C)alkylamino-(2-6C)alkoxy groups such as
2-hydroxy-3-methylaminopropoxy, hydroxy-substituted di-[(1-6C)alkyl]Jamino-(2-6C)alkoxy
groups such as 3-dimethylamino-2-hydroxypropoxy, hydroxy-substituted heterocyclyl-
{1-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamuno and 2-hydroxy-
3-morpholinopropylamino, hydroxy-substituted amino-(2-6C)alkylamino groups such as
3-amino-2-hydroxypropylamino, hydroxy-substituted (1-6C)alkylamino-(2-6C)alkylamino
groups such as 2-hydroxy-3-methylaminopropylamino, hydroxy-substituted
di-f(1-6C)alkyl]amino-(2-6C)alkylamino groups such as 3-dimethylamino-
2-hydroxypropylamino, hydroxy-substituted (1-6C)alkoxy groups such as 2-hydroxyethoxy,
(1-6C)alkoxy-substituted (1-6C)alkoxy groups such as 2-methoxyethoxy and
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3-ethoxypropoxy, (1-6C)alkylsuiphonyl-substituted (1 koxy groups such as
2-methylsulphonylethoxy and heterocyclyl-substituted (1-6C)alkylamino-(1-6C)alkyl groups
such as 2-morpholinoethylaminomethyl, 2-piperazin-1-ylethylaminomethyl and
3-morpholinopropylammomethyl.

1t is to be understood that when, as defined hereinbefore, any CH; or CHz group within
aR! substituent optionally bears on each said CH, or CHj group a substituent as defined
hereinbefore, such an optional substituent may be present on a CH; or CHy group within the
hereinbefore defined substituents that may be present on an aryl, heteroaryl or heterocyclyl
group within a R! substituent. For example, if R' includes an aryl or heteroaryl group thatis
substituted by a (1-8C)alkyl group, the (1-8C)alky} group may be optionally substituted on a
CH; or CHj group therein by one of the hereinbefore defined substituents therefor. For
example, 1f R! includes a heteroaryl group that is substituted by, for example, &
(1-6C)alkylamino-(1-6C)alkyl group, the termmal CH; group of the (1-6C)alkylamino group
may be further substituted by, for example, a (1-6C)alkyisulphonyl group or a (2-6C)alkanoyl
group. For example, the R' group may be a heteroaryl group such as a thienyl group that is
substituted by a N-(2-methylsulphonylethyl)amimomethyl group such that R! is, for example, a
5-[N-(2-methylsulphonylethyl)ammomethyl]thien-2-yl group. Further, for example, if R!
includes a heierocyclyl group such as a pipendinyl or piperazinyl group that is substituted on a
nitrogen atom thereof by, for example, a (2-6C)alkanoyl group, the terminal CH; group of the
(2-6C)alkanoyl group may be further substituted by, for example, a di-[(1-6C)atkyljamino
group. For example, the R! group may be 2 N-(2-climethylaminoacetyl)piperidin-4-yl group or
a 4-(2-dimethylaminoacetyl)piperazin-1-yl group.

A suitable pharmaceuticaily-acceptable salt of a compound of the Formula I'is, for

i

example, an acid-addition salt of a compound of the Formula I, for example an acid-addition
salt with an morganic or organic acid such as hydrochloric, hydrobromic, sulphurnc,
trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I
which is sufficiently acidic, for example an alkali or alkalme earth metal salt such as a
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as
methylamine, dimethylamine, l'.rimethylammz, pipenidine, morpholine or
tris-(2-hydroxyethyl)amine.

Particular novel compounds of the invention include, for example, quinazoline

derivatives of the Formula I, or pharmaceutically-acceptable salts thereof, wherein, unless
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otherwise stated, each of Z, m, R', n and R has any of the meanings defined hereinbefore or

in paragraphs (a) to (0) herenafter :-
(@) Zis0,S, S0, SO, CH; or NH;
® ZisO;

(¢ ZisNH;

(d mis1or2,andeach R group, which may be the same or different, is selected from
halogeno, triflucromethyl, hydroxy, amino, carbamoyl, (1-6C)alkyl, (2-8C)alkenyl,
(2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylanuno,
di-[(1-6C)alkyl]amino, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoylamino, _u-(l-6C)a]ky1-(2:-6C)a.lkanoylamino, (3-6C)alkenoylamino,
N-(1-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino and N-(1-6C)alkyl-
(3-6C)alkynoylamino, or from a group of the formula :
Q!-x'-

wherein R* 1s hydrogen or (1-6C)aikyl, and Q' is aryl, aryl-(1-6C)alkyl, cycloalkyl-
(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocycly! or heterocyclyl-(1-6C)alkyl,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R! substituent
are optionally separated by the insertion into the chain of a group selected from O, N®Y),
CON(R®), NR*)CO, CH=CH and C=C wherein R’ is hydrogen or (1-6C)alkyl, or, when the
inserted group is N(R), R® may also be (2-6C)alkanoyl,

and wherein any CH,=CH- or HC=C- group within a R! substituent optionally bears at
the terminal CHy= or HC= position a substituent selected from carbamoyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkylJcarbamoyl, amino-(1-6C)alkyl,
(1-6C)atkylarmno-(1-6C)alkyl and di-[(1-6C)alkyl]amino-(1-6C)alkyl or from 2 group of the
formula :

Q*-X2-

wherem X2 is 2 direct bond or is CO or N(R®)CO, wherein R® is hydrogen or (1-6C)alkyl, and
Q2 1s heteroaryl, heteroaryl-{(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any CHj or CHj group within a R! substituent optionally bears on each
sa1id CH, or CH; group one or more halogeno groups or a substituent selected from hydroxy,
amino, oxo, (1-6C)atkoxy, (1-6C)alkylsulphonyl, (1-6C)alkylamino, d1-[(1-6C)alkyljamino,
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(2-6C)alkanoyloxy, (2-6C)alkanoylamino and N-(1-6€)alkyl-(236C)alkanoylamino, or from &
group of the formula :

-x3-¢°
wherein X? is a direct bond or is selected from O, N(R®), CONR?), N@R7)CO and C(R");0,
wherein R” 1s hydrogen or (1-6C)alkyl, and @ is heteroaryl, heteroaryl-(1-6C)alkyl,
heterocyclyl or heterocyclyl-(1-6C)alkyl, v

and wheresn any aryl, heteroaryl or heterocyclyl group within a substituent on R*

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, triflucromethyl, hydroxy, amino, carbamoyl, (1-6C)alkyl, (2-8C)alkenyl,
(2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylsulphonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl and (1-3C)alkylenedioxy, or optionally bears
1 substitient selected from a group of the formula :

-X*-R"
wherein X* 15 a direct bond or is selected from O and N(R?), wherein R is-hydrogen-or~--
(1-6C)atkyl, and R® is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl,
di-[(1-6C)alkyl]amino-(1-6C)alkyl, (2-6C)alkanoylamino-(1-6C)alkyl or
(1-6C)alkoxycarbonylamino-(1-6C)alkyl, and from a group of the formula :

-x5-Q*
wherein X® 15 a direct bond or is selected from 0, N(R') and CO, wherein R'° is hydrogen or
(1-6C)alkyl, and Q° 1s heterocyclyl or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2
substituents, which may be the same or different, selected from halogeno, (1-6C)alkyl and
(1-6C)alkoxy,

and wherein any heterocyclyl group wathin a substituent on R optionally bears 1 or 2

oxo substituents;
(e) mis I or 2, and each R' group, which may be the same or different, is selected from
fluoroe, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, butyl, vinyl,
allyl, but-3-enyl, pent-4-enyl, hex-5-enyl, ethynyl, 2-propynyl, but-3-ynyl, pent-4-ynyl,
hex-5-ynyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, allyloxy, but-3-enyloxy,
pent-4-enyloxy, hex-5-enyloxy, ethynyloxy, 2-propynyloxy, but-3-ynyloxy, pent-4-ynyloxy,
hex-5-ynyloxy, methylamino, ethylamino, propylarmno, dimethylamino, diethylamino,
dipropylamino, N-methylcarbamoyl, N, N-dimethylcarbamoyl, acetamido, proprtonamdo,

acrylamido and propiolamido, or from a group of the formula :
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L Q-x!-
wherein X' is a direct bond or is selected from O, NH, CONH, NHCO and OCH; and Q' is
phenyl, benzyl, cyclopropylmethyl, 2-thienyl, 1-imidazolyl, 1,2,3-triazol-1-yl,
1,2,4-triazol-1-yl, 2-, 3- or 4-pyridyl, 2-inudazol-1-ylethyl, 3-imidazol-1-ylpropyl,

5 2-(1,2,3-triazolyl)ethyl, 3-(1,2,3-triazolyl)propyl, 2-(1,2,4-triazolyl)ethyl,
3-(1,2,4-triazolyl)propyl, 2-, 3~ or 4-pyndylmethyl, 2-(2-, 3- or 4-pyridyl)ethyl,
3-(2-, 3- or 4-pyridyl)propyl, tetrahydrofuran-3-yl, 3- or 4-tetrahydropyranyl,
.1-, 2- or 3-pyrrolidiny], morpholino, 1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl, piperidino,
piperidin-3-yl, prpendin-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-1-yl, homopiperazin-1-yl,
10 1-, 2- or 3-pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl,
3- or 4-piperidinylmethyl, 1-, 3- or 4-homopiperidinylthethyl, 2-pyrrolidin-1-ylethyl,
3-pyrrolidin-2-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-1-ylpropyl,
4-pyrrolidin-1-ylbutyl, 2-morpholinoethyl, Ei-morpholinopropyl, 4-morpholinobutyl,
- il oo AE1 ¢ thigaip & yethyl, 3:(1,1-dionotetrahydio 4FL1 4 thiggl: |,
15 4-yl)propyl, 2-pipenidinoethyl, 3-piperidinopropyl, 4-pipendinobutyl, 2-piperidin-3-ylethyl,
3-piperidin-3-ylpropyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl,
2-homopiperidin-1-ylethyl, 3-homopiperidin-1-ylpropyl, 21,2,3,6-tetrahydropyridin-
1-yl)ethyl, 3-(1,2,3,6-tetrahydropyndin-1-yl)propyl, 4~(1,2,3,6-tetrahydropyridin-1-yl)butyl,
2-piperazin-1-ylethyl, 3-piperazin-1-ylpropyl, 4-piperazin-1-ylbutyl, 2-homopiperazin-
20 1-ylethyl or 3-homopiperazin-1-ylpropyl,
and wheremn adjacent carbon atoms mn any (2-6C)alkylene chamn within a R! substituent
are optionally separated by the msertion into the chain of a group selected from O, NH,
N(Me), CONH, NHCO, CH=CH and C=C,
and wherein any CH,=CH- or HC=C- group within a R' substituent optionally bears at
25 the terminal CH,= or HC= position a substituent selected from carbamoyl,
N-methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N,N-dimethylcarbamoyl,
amimomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, methylaminomethyl,
2-methylaminoethyl, 3-methylaminopropyl, 4-methylamiobutyl, dimethylaminomsthyl,
2-dimethylaminoethyl, 3-dimethylaminopropyl or 4-dimethylaminobutyl, or from a group of
30 the formula :
Q*-x?-
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wherein X2 is a direct bond or is CO, NHCO or N(Me)CO and Q? is pyridyl, pyridylmethyl,
2-pyridylethyl, pyrrohidin-1-yl, pyrrolidin-2-yl, morpholin?, piperidino, piperidin-3-yl,
pipenidin-4-yl, piperazin-1-yl, pyrrolidin-1-ylmethyl, 2-pyrrolidin-1-ylethyl,
3-pymrolidin-1-ylpropyl, 4-pyrrolidin-1-ylbutyl, pyrrolidin-2-ylmethyl, 2-pytrolidin-2-ylethyl,
3-pymrohdin-2-ylpropyl, morpholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl,
4-morpholinobutyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyl,
4-piperidinobuty}, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-ylmethyl,
2-pipendin-4-ylethyl, piperazin-1-ylmethyl, 2-piperazin-1-ylethyl, 3-piperazin-1-ylpropyl or
4-piperazin-1-ylbutyl, :

and wherein any CHj or CH; group within a R! substituent optionally bears on each
said CH, or CH3 group one or more fluoro or chloro éroups or a substituent selected from
hydroxy}amino, oxo, methoxy, methylsulphonyl, methylamino, dimethylamino,
diisopropylamino, _Ij-ethyl—ﬂ-meﬂ{ylanuno, N-isopropyl-N-methylamino, N-methyl-
"N-propylamino, acetoxy, acetamido and N-methylacetamido v from a group of the fornmla :

-x3-Q

wherein X> 15 a direct bond or is selected from O, NEH, CONH, NHCO and CH;0 and Q° 1s
pyridyl, pyridylmethyl, pyrrolidin-1-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl,
piperidin-4-yl, piperazin-1-yl, 2-pyrrolidin-1-ylethyt, 3-pymrolidin-1-ylpropyl, pyrrolidin-
2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl,
3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin-
3-ylethyl, piperidin-4-ylmethyl, 2-pipendin-4-ylethyl, 2-piperazin-1-ylethyl or 3-piperazin-
1-ylpropyl,

and wherein any ary], heteroaryl or heterocyclyl group within a substituent on R
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
fluoro, chloro, triflucromethyl, hydroxy, ammno, carbamoyl, methyl, ethyl, allyl, 2-propynyl,
methoxy, methylsulphonyl, N-methylcarbamoyl, }N,N-dimethylcarbamoyl, acetyl, propionyl,
isobutyryl, methylenedioxy, ethylidendioxy and isopropylidenedioxy.l or optionally bears 1
substituent selected from a group of the formula :

-x*-R#

wherein X* is a direct bond o is selected from O and NH and R® is 2-fluoroethyl,
2,2-difluoroethyl, 2,2,2-trifluoroethyl, 3-flucropropyl, 3,3-difluoropropyl,
3,3,3-tnfluoropropyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl,

cyanomethyl, amunomethyl, 2-aminoethyl, 3-aminopropyl, methylaminomethyl,
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2-methylaminoethyl, 3-methy1ahﬁnopropyl, 2-ethylaminoethyl, 3-eﬂ1y1aminopropyi,
dimethylammomethyl, 2-dimethylaminoethyl, 3-dumethylaminopropyl, acetamidomethyl,
methoxycarbonylaminomethyl, ethoxycarbonylaminomethyl or
tert-butoxycarbonylaminomethyl, and from a group of the fmm;:la :
-X5-Q*

wherein X° is a direct bond or is selected from O, NH and CO and Q* is
pyrrolidin-1-ylmethyl, 2-pyrrolidin-1-ylethyl, 3-pyrrohidin-1-ylpropyl, morpholinomethyl,
2-morpholinoethyl, 3-morpholinopropyl, piperidinomethyl, 2-piperidinoethyl,
3-piperidinopropyl, piperazin-1-yimethyl, 2-piperazin-1-ylethyl or 3-piperazin-1-ylpropyl,
each of which optionally bears 1 or 2 substituents, which may be the same or different,
selected from fluoro, chloro, methyl and methoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2

0Xo0 substituents;
1

{ - mislandtheR' group.is located at the 5-, 6~ ot 7-position,or.m is 2 andtheR' . .

groups, which may be the same or different, are located at the 5- and 7-positions or at the 6-
and 7-posttions and each R'is selected from hydroxy, amino, methyl, ethyl, propyl, butyi,
vinyl, ethynyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, pentyloxy, but-3-enyloxy,
pent-4-enyloxy, hex-5-enyloxy, but-3-ynyloxy, pent-4-ynyloxy, hex-5-ynyloxy, methylamino,
ethylamino, dimethylamino, diethylamino, acetamido, propionamido, cyclopentyloxy,
cyclohexyloxy, phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy,
tetrehydropyran-4-yloxy, cyclopropylmethoxy, 2-imidazol-1-ylethoxy,
3-imidazol-1-ylprepoxy, 2-(1,2,3-triazol-1-yl)ethoxy, 3-(1,2,3-triazol-1-yl)propoxy,

2-(1,2 4-triazol-1-yl)ethoxy, 3-(1,2,4-triazol-1-yl}propoxy, pyrid-2-ylmethoxy,
pyrid-3-ylmethoxy, pyrid-4-ylmethoxy, 2-pynd-2-ylethoxy, 2-pyrid-3-ylethoxy,
2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pynd-3-ylpropoxy, 3-pyrid-4-ylpropoxy,
pyrrolidin-1-yl, morpholino, pipendino, piperazin-1-yl, 2-pyrrolidin-1-ylethoxy,
3-pyrrolidin-1-ylpropoxy, 4-pyrrolidin-1-ylbutoxy, pyrrolidin-3-yloxy,
pyrrolidin-2-ylmethoxy, 2-pyrrohdin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 4-morpholinobutoxy, 2-(1,1-dioxotetrahydro-
4H-1,4-thiazin-4-ylethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy,
2-piperidinoethoxy, 3-piperidinopropoxy, 4-pipendinobutoxy, piperidin-3-yloxy,
piperidin-4-yloxy, piperidin-3-ylmethoxy, pipentdin-4-ylmethoxy, 2-piperidin-3-ylethoxy,
3-prperidin-3-ylpropoxy, 2-piperidin-4-ylethoxy, 3-piperidin-4-ylpropoxy,
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2-homopiperidin-1-ylethoxy, 3-homopipetidin-1-ylpropoxy, 2-(},2,3,6-tetrahydropyridin-
1-yl)ethoxy 3-(1,2,3,6-tetrahydropyridin-1-yDpropoxy, 4-(1,2,3,6-tetrahydropyridin-
1-yl)butoxy, 2-piperazin-1-ylethoxy, 3-piperazin- L-ylpropoxy, 4-piperazin-1-ylbutoxy,
2-homopiperazin-1-ylethoxy, 3-homopiperazin-1-ylpropoxy, 2-pyrmrolidin-1-ylethylamino,
3-pyrrolidin-1-ylpropylamino, 4-pyrrolidin-1-ylbutylamino, pyrrolidin-3-ylamino,
pyrrohidin-2-ylmethylamino, 2-pyrrolidin-2-ylethylamino, 3-pyrrolidin-2-ylpropylamino,
2-morpholinoethylafmno, 3-morphohinopropylamino, 4-morpholinobutylamino,
2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethylamino, 3-(1,1-dioxotetrahydro-

4H-1 4-thiazin-4-yD)propylamino, 2-pipendinoethylamine, 3-piperidinopropylamino,

WO 2004/041829
-2

4-piperidinobutylamino, piperidin-3-ylamino, pipendin-4-ylamino,
piperidin-3-yimethylamino, 2-piperidin-3-ylethylamino, piperidin-4-ylmethylamino,
2-piperidin-4-ylethylamino, 2-homopiperidin-1-ylethylamino,

3-homopiperidin-1-ylpropylamno, 2-piperazin-1-ylethylamino, 3-piperazin-1-ylpropylamino,

4-piperazin-1-ylbutylamino, 2-homopiperazin-1-ylethylamino or = <~ ==t - = we =0 o

3-homopiperazin-1-ylpropylamino,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R! substituent

are optionally separated by the insertion into the chain of a group selected from O, NH,
N(Me), CH=CH and C=C,

and when R’ 15 a vinyl or ethynyl group, the R! substituent optionally bears at the
terminal CH,= or HC= poaition ; substituent selected from
N-(2-dimethylaminoethyl)carbamoyl, N~(3-dimethylaminopropyl)carbamoyl,
methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 4-methylamincbutyl,
dimethylaminomethyl, 2-dimethylammoethyl, 3-dimethylaminopropyl and
4-dimethylaminobutyl, or from a group of the formula :

Q*-X2-

wherein X? is a direct bond or is NHCO or N(Me)CO and Q? is imidazolylmethyl,
2-imidazolylethyl, 3-imidazolylpropyl, pyridyimethyl, 2-pyridylethyl, 3-pyridylpropyl,

pyrrolidin-1-ylmethyl, 2-pyrrolidin-1-ylethyl, 3 -pyrrolidin-1-ylpropyl, 4-pyrrolidin-1-ylbutyl,

pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, morpholinomethyl,
2-morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, piperidinomethyl,
2-pipendinoethyl, 3-pipendimopropyl, 4-piperidinobutyl, pipendin-3-ylmethyl,
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2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, piperazin-1-ylmethyl,
2-piperazin-1-ylethyl, 3-piperazin-1-ylpropyl or 4-piperazin-1-ylbutyl,

and wherein any CH, or CH; group within a R' substituent optionally bears on each
said CH; or CHj group one or more fluoro or chlaro groups or a substituent selected from
hydroxy, oxo, amino, methoxy, methylsulphonyl, methylamino, dimethylamino,
diisopropylamino, N-ethyl-N-methylamino, N-isopropyl-N-methylamino, N-methy}-
N-propylamino, acetoxy, acetarmdo and N-methylacetamido,

and wherein any phenyl, imidazolyl, triazolyl, pyridyl or heterocyclyl group within a
substituent on R' optionally bears 1 or 2 substituents, which may be the same or different,
selected from fluoro, chloro, triflucromethyl, hydroxy, amino, carbamoyl, methyl, ethyl,
methoxy, ethoxy, N-methylcarbamoyl, N,N-dimethylcarbamoyl, methylenedioxy,
ethylidendioxy and 1sopropylidenedioxy, and a pyrrolidin-2-yl, piperidin-3-yl, piperidin-4-yl,
piperazin-1-yl or homopiperazin-1-yl group within a R substituent 1s optionally N-substituted
.with allyl, 2—p1:99yr}y15,n;g_ﬂ1ylsu1phonyl, ethylsulphonyl, acetyl, propxonyl,,isob_gl_tyryl.,,_rt‘ ol
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-triflucroethyl, 3-fluoropropyl, 3,3-diflucropropyl,
3,3,3-trifluoropropyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2-aminoethyl,
3-aminopropyl, 2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl,
3-dimethylaminopropyl, 2-pyrrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, 2-morpholinoethyl,
3-morpholinopropyl, 2-pipenidinoethyl, 3-piperidinopropyl, 2-piperazin-1-ylethyl or
3-piperazin-1-ylpropyl, the last 8 of which substituents each optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, methyl and
methoxy, ) ,
and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2
0x0 substituents,
(9 mis1andthe R group is located at the 7-position or m is 2 and the R* groups, which
may be the same or different, are located at the 6- and 7-positions and each R' is selected from
hydroxy, amino, methyl, ethyl, methoxy, ethoxy, propoxy, 1sopropoxy, butoxy, methylamino,
ethylamino, dimethylarmino, diethylamino, acetamido, 2-pyrrolidin-1-ylethoxy,
3-pyrrolidin-1-ylpropoxy, 4-pyrrolidin-1-ylbutoxy, pyrrohidin-3-ylexy,
pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 4-morpholinobutoxy, 2-(1,1-dioxotetrahydro-
4H-1,4-thiazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1 4-thiazin-4-yl)propoxy,
2-piperidinoethoxy, 3-piperidinopropoxy, 4-pipendinobutoxy, pipendin-3-yloxy,
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piperidin-4-yloxy, piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy,
2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
3-(1,2,3,6-tetrehydropyndin-1-yl)propoxy, 2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy,
2-homopiperazin-1-ylethoxy and 3-homopiperazin-1-ylpropoxy,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R’ substituent
are optionally separated by the insertion into the chain of a group selected from O, NH,
CH=CH and C=C,

and wherein any CH; or CHj group within a R! substituent optionaily bears on each
said CHzor CH; group one or more chloro groups or a substituent selected from hydroxy, oxo,
amino, methoxy, methylsulphonyl, methylamino, dimethylamino, diisopropylamino,
N-ethyl-N-methylamino, N-isopropyl-N-methylamino and acetoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, trifluoromethyl,
hydtoxy, aming; methyl, éthyi, inethoky, methylenedioxy, ethylidendisxy and *- - e
isopropylidenedioxy, and a pyrrolidin-2-yl, pysrolidin-3-yl, piperidin-3-yl, piperidin-4-y1,
piperazin-1-yl or homopiperazin-1-yl group within a R! substituent 1s optionally N-substited
with methyl, ethyl, propyl, allyl, 2-propynyl, methylsulphonyl, acetyl, propionyl, isobutyryl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl or cyanomethyl,

and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2
oxo substituents;
(h) mis I and the R’ group is located at the S-position or m is 2 and the R! groups, which
may be the same or different, are located at the 5- and 7-positions and each R!is selected from
hydroxy, amino, methyl, ethyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, methylamino,
ethylamino, dimethylammo, diethylamino, acetarmdo, tetrahydrofuran-3-yloxy,
tetrahydropyran-4-yloxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrohidin-1-ylpropoxy,
4-pyrrolidin-1-ylbutoxy, pyrrohdin-3-yloxy, pyrrohdin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pymrohdin-2-ylpropoxy, 2-morpholincethoxy, 3-morpholinopropoxy, 4-morpholinobutoxy,
2-(1,1-dioxotetrehydro-4H-1,4-thiazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 4-piperidinobutoxy, 3-piperidinyloxy,
4-pipendinyloxy, pipendin-3-ylmethoxy, pipenidin-4-ylmethoxy, 2-pipenidin-3-ylethoxy,
2-piperidin-4-ylethoxy, 2-homopipendin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy.
3-(1,2,3,6-tetrahydropyndin-1-yl)propoxy, 2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy,
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2-homopiperazin-1-ylethoxy, 3-homopiperazin-1-ylpropoxy, cyclobutyloxy, cyclopentyloxy
and cyclohexyloxy,

and wherein adjacent carbon atoms in any (2-6C)alkylene chein within a R! substitu;ant
are optionally separated by the insertion into the chain of a group selected from O, NH,
CH=CH and C=C, |

and wherein any CH, or CHj group within a R! substituent optionally bears on each
said CH; or CHj group one or more chloro groups or a substituent selected from hydroxy, oxo,
amino, methoxy, methylsulphonyl, methylamine, dimethylamino, diisopropylamino,
N-ethyl-N-methylamino, N-isopropyl-N-methylamino and acetoxy, ‘

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
substituents, which may be the same or different, selected from flucro, chloro, triflucromethyl,
hydroxy, amino, methyl, ethyl, methoxy®methylenedioxy, ethylidendioxy and
isopropylidenedioxy, and a pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-3-yl, piperidin-4-yl,
prperazin-1:y] or.homopiperazin-1-yl group within 2 R! substituent is optionally N-substituted
with methyl, ethyl, propyl, ellyl, 2-propynyl, methylsulphonifl, acetyl, propionyl, 1sobutyryl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-triflucroethyl or cyanomethyl,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
oxo substituents; _ '
(i)  mis 2 and the R groups, which may be the same or different, are located at the 6- and
7-positions and the R' group at the 6-position is selected from hydroxy, methoxy, ethoxy and
propoxy, and the R! group at the 7-position 15 selected from methoxy, ethoxy, propoxy,
2-pyrrolidin-1-ylethoxy, 3-pytrolidin-1-ylpropoxy, 4-pyrrolidin-1-ylbutoxy,
pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 4-morpholinobutoxy,
2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 4-piperidinobutoxy,
piperidin-3-yloxy, piperidin-4-yloxy, pipendin-3-ylmethoxy, 2-pipendin-3-ylethoxy,
piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy,
3-homopiperidin-1-ylpropoxy, 3-(1,2,3,6-tetrahydropyridin-1-yl)propoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy and
3-homopiperazin-1-ylpropoxy,

and wherein any CH; or CHj group within a R! substituent optionally bears on each
said CH; or CHj group one or more chloro groups or a substituent selected from hydroxy, oxo,

-0 -
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amino, methoxy, methylsulphonyl, methylamino, dimethylamino, diisopropylamino,
N-ethyl-N-methylamino, _N_-isopro;layl-ﬁ-methylamino and acetoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, trifluoromethyl,
hydroxy, amino, methyl, ethyl, methoxy, methylenedioxy, ethylidendioxy and
isopropylidenedioxy, and a pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-3-yl, piperidin-4-yl,
piperazin-1-y] or homopiperazin-1-yl group within a R! substituent is optionally N-substituted
with methyl, ethyl, propyl, allyl, 2-propynyl, methylsulphonyl, acetyl, propionyl, isobutyryl,
2-fluoroethyl, 2,2-diflucroethyl, 2,2,2-tnfluoroethyl or cyanomethyl, ‘

and wherein any heterocyclyl group withir: a substituent on R! optionally bears 1 or 2
oxo substituents;
1) t 15 2 and the R' groups, which may be the same or different, are located at the 5- and
7-positions and the R group at the 5-position 1s selected from methoxy, ethoxy, propoxy,
isopropoxy, butbxy, tetrahydrofuian-3 -ylory, teliahydropyran-4-yluxy, pyrrolidui-3-yloxy, »
pyrrolidin-2-ylmethoxy, 3-piperidinyloxy, 4-piperidinyloxy, piperidin-3-ylmethoxy,
piperidin-4-ylmethoxy, cyclobutyloxy, cyclopentyloxy and cyclohexyloxy, and the R! group at
the 7-position is selected from hydroxy., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 4-pyrolidin-1-ylbutoxy,
2-pyrrolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy,
3-morpholinopropoxy, 4-morpholinobutoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yhethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-ptperidinoethoxy,
3-piperidinopropoxy, 4-piperidinobutoxy, 2-piperidin-3-ylethoxy, 2-piperidin-4-ylethoxy,
2-homopipendin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy, 3-(1,2,3,6-tetrahydropyridin-
1-yl)propoxy, 2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy
and 3-homopiperazin-1-ylpropoxy,

and wherein any CH, or CH; group within a R! substituent optionally bears on each
said CH; or CHj group one or more chloro groups or a substituent selected from hydroxy, oxo,
amino, methoxy, methylsulphonyl, methylamino, dimethylamino, diisopropylamino,
N-ethyl-N-methylamino, N-isopropyl-N-methylamino and acetoxy,

and wherein any heterocyclyl group withun a substituent on R! optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, trifluoromethyi,
hydroxy, amino, methyl, ethyl, methoxy, methylen=dioxy, ethylidendioxy and
isopropylidenedioxy, and a pyrrohdin-2-yl, pyrrolidin-3-yl, piperidin-3-y], piperidin4-yl,
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piperazin-1-yl or homopiperazin-1-yl group withmn a R? substituent is optionally N-substituted
with methyl, ethyl, propyl, allyl, 2-propynyl, methylsulphonyl, acetyl, propionyl, isobutyryl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-triflucroethyl or cyanomethyl,

and wherem any heterocyclyl group within a substituent on R? optionally bears 1 or 2
oxo substituents; '

(k) nis0;

)] nis 1 or 2 and the R? groups, which may be the same or different, are located at the
5- and/or 6-positions of the 2,3-methylenedioxypyridin-4-yl group and are selected from
halogeno, tnflucromethyl, cyano, hydroxy, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and
(1-6C)alkoxy,

(m) nis1or2 and the R® groups, which may be the same or diffSrent, are located at the
3- and/or 6-positions of the 2,3-methylenedioxypyridin-4-yl group and are selected from
fluoro, chioro, bromo, iodo, triflucromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl,
isgpé?geg.vl, thy'nyl,_ _J.__-lpl;opygyl, -2-propynyl, methoxy and ethoxy;

(M) nisOornis1andtheR® group 15 located at the 5- or 6-position of the
2,3-methylenedioxypyridin-4-yl group, especially the 5-position, and is selected from fluoro,
chloro, bromo, tnfluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy; and

(©) nislandthe R? group 15 located at the 5-position of the 2,3-methylenedioxypyridin-
4-yl group‘and is selected from fluoro, chloro, bromo, tnflucromethyl, cyano, hydroxy,
methyl, ethyl, methoxy and ethoxy.

Further particular.novel compounds of the mvention include, for example, quinazohne
denvatives of the Formula I, or pharmaceutically-acceptable salts thereof, wherein, unless
otherwise stated, each of Z, m, R!, n and R? has any of the meanings defined hereinbefore
provided that ;-

(A) R'substituents may only be located at the 5-, 6- and/or 7-positions on the quinazolme
ring ie. the 2- and 8-positions remain unsubstituted: or

(B) R!substituents may only be located at the 6- and/or 7-positions on the quinazoline ring
ie. the 2-, 5- and 8-positions remain unsubstituted.

A particular compound of the invention is a quinazoline derivative of the Formula I
wherein :

ZisOor NH;

m is 1 and the R" group 1s located at the 5-, 6 or 7-position or m is 2 and the R!
groups, which may be the same or different, are Iocated at the 5- and 7-positions or at the 6-
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and 7-positions and each R’ is selected from hydroxy, amino, methyl, ethyl, propyl, butyl,
vinyl, ethynyl, methoxy, ethoxy, propoxy, 1sopropoxy, butoxy, pentyloxy, but-3-enyloxy,
pent-4-enyloxy, hex-5-enyloxy, but-3-ynyloxy, pent-4-ynyloxy, hex-5-ynyloxy, methylamino,
ethylamino, dimethylamino, diethylamino, acetamido, propionamido, cyclopentyloxy,
cyclohexyloxy, phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy,
tetrahydropyran-4-yloxy, cyclopropylmethoxy, 2-imidazol-1-ylethoxy,
3-imidazol-1-ylpropoxy, 2-(1,2,3-tnazol-1-yl)ethoxy, 3-(1,2,3-triazol-1-yl)propoxy,
2-(1,2,4-triazol-1-yl)ethoxy, 3-(1,2,4-triazol-1-yl)propoxy, pynd-2-ylmethoxy,
pynd-3-ylmethoxy, pynd-4-ylmethoxy, 2-pyrid-2-ylethoxy, 2-pynd-3-ylethoxy,
2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pynd-3-ylpropoxy, 3-pyrid-4-ylpropoxy,
pyrrohdin-1-yl, morpholino, piperidino, piperazin-1-yl, 2-pyrrolidin-1-ylethoxy,
3-pymolidin-1-ylpropoxy, 4-pyrrolidin-1-ylbutoxy, pyrrolidin-3-yloxy,
pyrrohidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3-pyrrohdin-2-ylpropoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 4-morphols nobutoxy. 2-(1,1-dioxotetrahydro-
4H-1,4-tmazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4¥H-1,4-thiazin-4-yl)propoxy,
2-piperidinoethoxy, 3-piperidinopropoxy, 4-pipendinobutoxy, piperidin-3-yloxy,
piperidin-4-yloxy, piperidin-3-ylmethoxy, piperidia-4-ylmethoxy, 2-piperidin-3-ylethoxy,
3-piperidin-3-ylpropoxy, 2-piperidin-4-ylethoxy, 3-pipendin-4-ylpropoxy,
2-homopipendin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy, 2-(1,2,3 ,6-tetrahydropyridin-
1-yl)ethoxy 3-(1,2,3,6-tetrahydropyndin-1-yl)propoxy, 4-(1,2,3,6-tetrahydropyndin-
L-yl)butoxy, 2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 4-piperazin-1-ylbutoxy,
2-homopiperazin-1-ylethoxy, 3-homopiperazin-1-ylpropoxy, 2-pyrrolidin-1-ylethylamino,
3-pymrolidin-1-ylpropylamino, 4-pyrrolidin-1-ylbutylarmno, pyrrolidin-3-ylamino,
pyrrolidin-2-ylmethylamino, 2-pyrrolidin-2-ylethylamino, 3-pyrrolidin-2-ylpropylamino,
2-morpholinoethylamino, 3-morpholinopropylarmino, 4-morpholinobutylamino,
2—(1,1-dioxoteu-ahydro-4}_I—1,4-thiazin-4—y])cﬂ1ylamino. 3-(1,1-dioxotetrahydro-
4H-1,4-thuazin-4-yl)propylamino, 2-piperidinoethylamuno, 3-pipendinopropylamino,
4-prperidinobutylamino, pipendin-3-ylamuno, piper-din-4-ylamino,
piperidin-3-ylmethylamino, 2-piperidin-3-ylethylamino, piperidin-4-ylmethylamino,
2-piperidin-4-ylethylamino, 2-homopipendin-1-ylethylamino,
3-homopiperidin-1-ylpropylamino, 2-piperazin- 1-ylethylamino, 3-piperazin-1-ylpropylamino,
4-piperazin-1-ylbutylamino, 2-homopiperazin-1-ylethylamino or

3-homopiperazin-1-ylpropylamino,
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and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R? substituent
are optionally separated by the insertion into the chain of a group selected from O, NH,
N(Me), CH=CH and C=C,

and when R' is a viny or ethynyl group, the R' substituent optionally bears at the
terminal CH,= or HC= position a substituent selected from .
N-(2-dimethylamincethyl)carbamoyl, N-(3-dimethylaminopropyl)carbamoyl,
methylarmnomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl and
4-dimethylaminobutyl, or from 2 group of the formula :

Q*-X2-

wherein X* 15 a direct bond or is NHCO or N(Me)CO and Q? is imidazolylmethyl,
2-imidazolylethyl, 3-imidazolylpropyl, pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl,
pyrrohidin-1-ylmethyl, 2-pyrrohdin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, 4-pyrrolidin-1-ylbuty],

- p}_r[rohdin-z-ylr_ngthyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, morpholinomethyl, . .

2-morpholincethyl, 3-morpholinopropyl, 4-morpholinobutyl, piperidinomethyl,
2-pipenidinoethyl, 3-piperidmopropyl, 4-piperidinobutyl, piperidin-3-ylmethyl,
2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-pipendin-4-ylethyl, piperazin-1-ylmethyl,
2-piperazin-1-ylethyl, 3-piperazin-1-ylpropyl or 4-piperazin-1-ylbutyl,

and wherein any CH; or CHj group within a R! substituent optionally bears on each
said CH; or CH; group one or more fluoro or chloro groups or a substituent selected from
hydroxy, oxo, amino, methoxy, methylsulphonyl, methylamino, dimethylamino,
diisopropylamino, N-ethyl-N-methylamino, N-isopropyl-N-methylamino, N-methyl-
N-propylamuno, acetoxy, acetamudo and N-methylacetamido,

and wherein any phenyl, imidazolyl, triazolyl, pyridyl or heterocyclyl group within a
substituent on R! optionally bears 1 or 2 substituents, which may be the same or different,
selected from fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methy!, ethyl,
methoxy, ethoxy, N-methylcarbamoyl, N,N-dimethylcarbamoyl, methylenedioxy,
ethylidendioxy and isopropylidenedioxy, and a pyrrohdin-2-yl, pipendin-3-yl, piperidin-4-yl,
piperazin-1-yl or homt.npiperazin-l-yl group within a R’ substituent is optionally N-substituted
with allyl, 2-propynyl, methylsulphonyl, ethylsulphonyl, acetyl, propionyl, isobutyryl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl, 3-flucropropyl, 3,3~difluoropropyl,
3,3,3-trifluoropropyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2-aminoethyl,
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3-aminopropyl, 2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl,
3-dimethylaminopropyl, 2-pyrrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, 2-morpholinoethyl,
3-morpholinopropyl, 2-piperidinoethyl, 3-piperid inopropyl, 2-piperazin-1-ylethyl or
3-piperazin-1-ylpropyl, the last 8 of which substituents each optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, methyl and
methoxy,

and wheren any heterocyclyl group within a substituent on R optionally bears 1 or 2
0xo substituents;

nis 0 ornis 1 and the R? group is located at the 5- or 6-position of the
2,3-methylenedioxypyridin-4-yl group and 1s selected from fluoro, chloro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;
or a pharmaceutically-acceptable acid-addition salt thereof,

A further particular compound of the invention 15 a quinazoline derivative of the
FormulaIwheremn: .

‘Zis NH;

m i8 2 and the R' groups, which may be the same o different, are located at the 6- and
7-positions and the R' group at the 6-position 1s selected from hydroxy, methoxy, ethoxy and
propoxy, and the R’ group at the 7-position is selected from methoxy, ethoxy, propoxy,
2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 4-pyrrolidin-1-ylbutoxy,
pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pymolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholin0propoxy, 4-morpholinobutoxy,
2-(1,1-dioxotetrahydro-4H-1,4-thiazin4-yl)ethoxy, 3-(1,1-dioxotetrahydro4H-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 4-ptperidinobutoxy,
piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy,
prperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy,
3-homopipenidm-1-ylpropoxy, 3-(1,2,3,6-tetrahydropyridin-1-yl)propoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy and
3-homop:perazin-1-ylpropoxy,

and wherein any CH; or CH; group within a R' substituent optionally bears on each
sard CHj or CHj group one or more chloro groups or a substituent selected from hydroxy, oxo,
amino, methoxy, methylsulphonyl, methylamino, dimethylamino, diisopropylamino,

N-ethyl-N-methylamino, N-isopropyl-N-methylamino and acetoxy,



10

15

30

. WO 2004/041829 . PCT/GB2003/004703

-33.-

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, tnflucromethyl,
hydroxy, amino, methyl, ethyl, methoxy, methylenedioxy, ethylidendioxy and
isopropylidenedioxy, and a pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-3-yl, piperidin-4-yl,
piperazin-1-y or homopiperazin-1-yl group within a R! substituent is optionally N-substituted
with methyl, ethyl, propyl, allyl, 2-propynyl, methylsulphonyl, acetyl, propionyl, isobutyryl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl or cyanomethyl,

and wherein any heterocycly! group within a substituent on R! optonally bears 1 or 2
oxo substituents;

nis 0 ornis I and the R? group is located at the 5- or 6-position of the
2,3-methylenedioxypyridin-4-yl group and is selected from chioro, bromo, trifluoromethyl,
cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;
or & pharmaceutically-acceptable acid-addition salt thereof.

A further particular compound of the invention 18 a quinazoline derivatiye ofithe. s+
Formuia I wherein :

Zis NH;

m 15 2 and the first R' group is & 6-methoxy group and the second R! group is located
at the 7-position and 1s selected from 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-[(3RS,4SR)-3,4-methylenedioxypyrrolidin-1-yl]ethoxy,
3-[(3RS,4SR)-3,4-methylenedioxypyrrolidin-1-yllpropoxy, 2-morpholinoethoxy,
3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethoxy,
3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-pipendinopropoxy, 2-pipendin-3-ylethoxy, 2-(N-methylpiperidin-3-yl)ethoxy,
3-piperidin-3-ylpropoxy, 3-(N-methylpiperidin-3-yI)propoxy, 2-ptperidin-4-ylethoxy,
2-(N-methylpipericin-4-yl)ethoxy, 3-piperidin-4-ylpropoxy, 3-(N-methylpiperidin-
4-yl)propoxy, 2-(1,2,3,6-tetrahydropyridin-1-yl)ethoxy, 3-( 1,2,3,6-tetrahydropyridin-
1-yl)propoxy, 2-(4-hydroxypiperidin-1-yl)ethoxy, 3-(4-hydroxyprperidin-1-yl)propoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 4-piperazin-1-ylbutoxy,
2-(4-methylpiperazin-1-ylethoxy, 3-(4-methylpiperazin-1-yl)propoxy, 4-(4-methylpiperazin-
1-yDbutoxy, 2-(4-allylpiperazin-1-yl)ethoxy, 3-(4-allylpiperazin-1-yl)propoxy,
2-(4-prop-2-ynylpiperezin-1-yl)ethoxy, 3-(4-prop-2-ynylpiperazin-1-yl)propoxy,
2-(4-methylsulphonylpiperazin-1-yl)ethoxy, 3-(4-methylsulphonylpiperazin-1-yl)propoxy,
2-(4-acetylpiperazin-1-yl)ethoxy, 3-(4-acetylpiperazin-1-yl)propoxy, 4-(4-acetylptperazin-
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1-y)butoxy, 2-(4-1sobutyrylpiperazin-1-yl)ethoxy, 3-(4-isobutyrylpiperazin-1-yl)propoxy,
4-(4-isobutyrylpiperazin-1-yl)butoxy, 2-[4-(2-flucroethyl)piperazin-1-yl}ethoxy,
3-[4-(2-fluoroethyl)piperazin-1-yl]propoxy, 2-[4-({2,2,2-trifluoroethy!)piperazin-1-yl]ethoxy,
3-[4-(2,2,2-trifluoroethyl)piperazin-1-yl]propoxy, 2-(4-cyanomethylpiperazin-1-yl)ethoxy,
3-(4-cyanomethylpiperazin-1-yl)propoxy, 2-[2-(4 -methylpiperazin-1-yl)ethoxy]ethoxy,
2-chloroethoxy, 3-chloropropoxy, 4-chlorobutoxy, 2-methylsulphonylethoxy,
3-methylsulphonylpropoxy, 2-(2-methoxyethoxy)=thoxy, 2-(4-pyridyloxy)ethoxy,
3-pyridylmethoxy and 2-cyanopyrid-4-ylmethoxy: and

nis 0 orn is 1 and the R? group is located at the 5- or 6-position of the
2,3-methylenedioxypyndin-4-yl group and is selected from fluoro, chloro, bromo,
trifluoromethyl and cyano; '
or a pharmaceutically-acceptable acid-addition salt thereof.

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

Formula I wherein @

Z is NH;

m 15 2 and the first R' group 15 a 6-methoxy group and the second R group is located
at the 7-position and 1s selected from 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-[(3RS,45R)-3 4-methylenedioxypyrrolidin-1-yl]=thoxy,
3-[(3RS,45R)-3 4-methylenedioxypyrrolidin-1-yl]propoxy, 2-morpholinoethoxy,
3-morpholinopropoxy, 2-piperidinoethoxy, 3-pipernidinopropoxy, 2-(4-methylpiperazin-
1-ylethoxy, 3-(4-methylpiperazin-1-yl)propoxy, 2-(4-allylpiperazin-1-yl)ethoxy,
3-(4-allylpiperazin-1-yl)propoxy, 2-(4-prop-2-ynylpiperazin-1-yl)ethoxy,
3-(4-prop-2-ynylpiperazin-1-yl)propoxy, 2-(4-acetylpiperazin-1-yl)ethoxy,
3-(4-acetylpiperazin-1-yl)propoxy, 2-{(4-isobutyrylpiperazin-1-yl)ethoxy,
3-(4-isobutyrylpiperazin-1-yl)propoxy, 2-[4-(2,2,2-tnfluoroethyl)piperazin-1-yllethoxy and
3-[4-(2,2,2-trifluoroethyl)piperazin-1-yl]propoxy; and

n is 1 and the R group is located at the 6-position of the 2,3-methylenedioxypyridin-
4-yl group and 1s selected from chloro and bromo;
or a pharmaceutically-acceptable acid-addition salt thereof.

A further particular compound of the inveniion is a quinazoline derivative of the
Formula I wherein

Z1s NH;

2
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m is 2 and the R! groups, which may be the same or different, are located at the 5- and
7-positions and the R! group at the S-positton is selected from methoxy, ethoxy, propoxy,
isopropoxy, butoxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, pyrrolidin-3-yloxy,

*pyrrolidin-2-ylmethoxy, 3-piperidinyloxy, 4-piperidinyloxy, piperidin-3-ylmethoxy,

piperidin-4-ylmethoxy, cyclobutyloxy, cyclopentyloxy and cyclohexyloxy, and the R! group at
the 7-position is selected from hydroxy, methoxy, ethoxy, propoxy, isopropoxy, butoxy,
2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 4-pyrrolidin-1-ylbutoxy,
2-pyrrolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy,
3-morpholinopropoxy, 4-morpholinobutoxy, 2-(1,1-dioxotetrahydro-4H-1,4-th1azin-
4-yDethoxy, 3-(1,1-hoxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 4-piperidinobutoxy, 2-piperidin-3-ylethoxy, 2-piperidin4-ylethoxy,
2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy, 3-(1,2,3,6-tetrahydropyridin-
1-yl)propoxy, 2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy
an¢3-homop1pemz1n laylpropoxy, Toe L w e wome mclpsnn B s dggl et ks

and wherem any CH; or CH; group within a R1 substltuent ophonally bears on each
said CHz or CH; group one or more chloro groups or a substituent selected from hydroxy, oxo,
amino, methoxy, methylsulphonyl, methylamino, dimethylamino, diisopropylamno,
N-ethyl-N-methylamino, N-1sopropyl-N-methylamino and acetoxy,

and wherein any heterocyclyl group within a substituent on R? optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, trifluoromethyl,
hydroxy, amino, methyl, ethyl, methoxy, methylenedioxy, ethylidendioxy and
1sopropylidenedioxy, and a pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-3-yl, piperidin-4-yl,
piperazin-1-y! or homopiperazin-1-yl group within a2 R substituent is optionally N-substituted
with methyl, ethyl, propyl, allyl, 2-propynyl, methylsulphonyl, acetyl, propionyl, isobutyryl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluorcethyl or cyanomethyl,

and wheren any heterocyclyl group within a substituent on R’ optionally bears 1 or 2
Oxo substituents;

nis 0 ornis 1 and the R? group is located at the 5- or 6-position of the
2,3-methylenedioxypyridin-4-yl group and is selected from fluoro, chloro, bromo,
tafluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;
or a pharmaceutically-acceptable acid-addition salt thereof.

A further particular compound of the invention is 2 quinazoline derivative of the

Formula I wherein *
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ZisNH;

m is 1 and the R! group is located at the 5-position and is selected from ethoxy,
propoxy, 1sopropoxy, butoxy, tetrahydrofuran-3-vloxy, tetrahydropyran-4-yloxy,
tetrahydrothien-3-yloxy, 1,1-dioxotetrahydrothien-3-yloxy, tetrahydrothiopyran-4-yloxy,
1,1-dioxotetrahydrothiopyran-4-yloxy, N-methylazetidin-3-yloxy, N-ethylazetidin-3-yloxy,
N-isopropylazetidin-3-yloxy, pyrrolidin-3-yloxy, N-methylpyrrolidin-3-yloxy,
pyrrolidin-2-ylmethoxy, 3-piperidinyloxy, N-methylpiperidin-3-yloxy, 4-piperidinyloxy,
N-methylpiperidin-4-yloxy, N-allylpiperidin4-yloxy, N-prop-2-ynylpiperidin-4-yloxy,
N-acetylpipendin-4-yloxy, N-methylsulphonylpipendm-4-yloxy,
N-(2-methoxyethyl)pipendi-4-yloxy, piperidin-3-ylmethoxy,
N-methyipipenidin-3-ylmethoxy, piperidin4-ylmethoxy, N-methylpiperidin-4-ylmethoxy,
cyclobutyloxy, cyclopentyloxy and cyclohexyloxy,

or mis 2 and the first R! group is located at the 5-position and 1s selected from the
group of substituents listed immediately sbove and the second R' group 15 located at the- "=
7-position and 1s selected from 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-[(3RS,45R)-3,4-methylenedioxypyrrolidin-1-ylJethoxy,
3-[(3RS,45R)-3,4-methylenedioxypyrrolidin-1-yl]propoxy, 2-morpholinoethoxy,
3-morpholinopropoxy, 2-(1,1-dicxotetrahydro4H.-1,4-thiazin-4-yl)ethoxy,
3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 2-piperidin-3-ylethoxy, 2-(N-methylpiperidin-3-yl)ethoxy,
3-piperidin-3-ylpropoxy, 3-(N-methylptperidin-3-yl)propoxy, 2-piperidin-4-ylethoxy,
2-(N-methylpiperidin-4-yl)ethoxy, 3-pipendin-4-ylpropoxy, 3-(N-methylpiperidin-
4-yDpropoxy, 2-(1,2,3,6-tetrahydropyndin-1-yDethoxy, 3-(1,2,3,6-tetrahydropyridin-
1-ylpropoxy, 2-(4-hydroxypiperidin-1-yl)ethoxy, 3-(4-hydroxypiperidin-1-yl)propoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 4-piperazin-1-ylbutoxy,
2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpiperazin-1-yl)propoxy, 4-(4-methylpiperazin-
1-yDbutoxy, 2-(4-allylpiperazin-1-yl)ethoxy, 3-(4-allylpiperazin-1-yl)propoxy,
2-(4-prop-2-ynylpiperazin-1-yDethoxy, 3-(4-prop-Z-ynylpiperazin-1-yl)propoxy,
2-(4-methylsulphonylpiperazin-1-yl)ethoxy, 3-(4-methylsulphonylpiperazin-1-yl)propoxy,
2-(4-acetylpiperazin-1-yl)ethoxy, 3-(4-acetylpiperazin-1-yl)propoxy, 4-(4-acetylpiperazin-
1-yDbutoxy, 2-(4-1sobutyrylpiperazin-1-yl)ethoxy, 3-{4-isobutyrylpiperazin-1-yl)propoxy,
4-(4-isobutyrylpriperazin-1-yhbutoxy, 2-[4-(2-fluoroethyl)piperazin-1-yl]ethoxy,
3-[4-(2-fluoroethyl)prperazin-1-yl]propoxy, 2- [4-(2,2,2-trifluoroethyl)piperazin-1-ylJethoxy,
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3-[4-(2,2,2-tmfluoroethyl)piperazin-1-yl]propoxy, 2-(4-cyanomethylpiperazin-1-ylethoxy,
3-(4-cyanomethylpiperazin-1-yl)propoxy, 2-[2-(4-methylpiperazin-1-yl)ethoxy]ethoxy,
2-chloroethoxy, 3-chloropropoxy, 4-chlorobutoxy, 2-methylsulphonylethoxy,
3-methylsulphonylpropoxy, 2-(2-methoxyethoxy)ethoxy, 2-(4-pyridyloxy)ethoxy,
3-pyridylmethoxy and 2-cyanopyrid-4-ylmethoxy;
nis O ornis 1 and the R? group is located at the 5- or 6-position of the
2,3-methylenedioxypyridin-4-y] group and is selected from chloro, bromo, trifluoromethyl,
cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;
or a pharmaceutically-acceptable acid-addition salt thereof. ‘
A further particular compound of the invention 18 a quinazoline derivative of the

-

{

Formula I wherein :

Zis NH;

m is 1 and the R! group is located at the 5-position and is selected from propoxy,
isopropoxy, fetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, pyrrolidin-3:yloxy, - v b
N-methylpyrrolidin-3-yloxy, pyrrohdin-2-ylmethoxy, 3-piperidinyloxy, N-methylpipenidin-
3-yloxy, 4-piperidinyloxy, N-methylpiperidin-4-yloxy, N-allylpiperidin-4-yloxy,
N-prop-2-ynylpipendin-4-yloxy, N-acetylpipenidin-4-yloxy, N-methylsulphonylpiperidin-
4-yloxy, pipendin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, piperidin-il-ylméﬂ)oxy,
N-methylpiperidin-4-ylmethoxy, cyclobutyloxy, cyclopentyloxy and cyclohexyloxy,

or m is 2 and the first R' group is located at the 5-position and 1s selected from the
group of substituents listed immediately above and the second R! group is located at the
7-position and 15 selected from 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-[(3RS,48R)-3,4-methylenedioxypyrrolidin-1-yl]ethoxy,
3-[(3RS,45R)-3,4-methylenedioxypyrrolidin-1-yl]propoxy, 2-morpholinoethoxy,
3~-morpholinopropoxy, 2-(1,1-dioxotetrahydro-41-1,4-thiazin-4-yl)ethoxy,
3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 2-piperidin-3-ylethoxy, 2-(N-methylpipetidin-3-ylethoxy,
3-prpendin-3-ylpropoxy, 3-(N-methylpiperidin-3-yl)propoxy, 2-piperidin-4-ylethoxy,
2-(N-methylpsperidin-4-yl)ethoxy, 3-piperidin-4~ylpropoxy, 3-(N-methylpiperidin-
4-yl)propoxy, 2-(1,2,3,6-tetrahydropyndin-1-yl)ethoxy, 3-(1,2,3,6-tetrahydropyridin-
1-yl)propoxy, 2-(4-hydroxypiperidin-1-yl)ethoxy, 3-(4-hydroxypipendin-1-yl)propoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 4-piperazin-1-ylbutoxy,
2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpiperazin-1-yl)propoxy, 4-(4-methylpiperazin-
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1-yDbutoxy, 2-(4-allylpiperazin-1-yl)ethoxy, 3-(4-allylpiperazin-1-yl)propoxy,
2-(4-prop-2-ynylpiperazin-1-yl)ethoxy, 3-(4-prop-2-ynylpiperazin-1-yl)propoxy,
2~(4-methylsulphonylpiperazin-1-yl)ethoxy, 3-(4- methylsilphonylpiperazin-1-yl)propoxy,
2-(4-acetylpiperazin-1-yl)ethoxy, 3-(4-acetylpiperazin-1-yl)propoxy, 4-(4-acetylpiperazin-
1-yD)butoxy, 2-(4-iscbutyrylpiperazin-1-yl)ethoxy, 3-(4-isobutyrylpiperazin-1-yl)propoxy,
4-(4-iscbutyrylpiperazin-1-yl)butoxy, 2-[4-(2-fluoroethyl)piperazin-1-yl]ethoxy,
3-[4-(2-fluoroethyl)piperazin-1-yl]propoxy, 2-[4~(2,2,2-triflucroethyl)piperazin-1-yiJethoxy,
3-[4-(2,2,2-trifluoroethyl)piperazin-1-yllpropoxy, 2-(4-cyanomethylpiperazin-1-yl)ethoxy,
3-(4-cyanomethylpiperazin-1-yl)propoxy, 2-[2-(4 -methylpiperazin-1-yl)ethoxy]ethoxy,
2~chloroethoxy, 3-chloropropoxy, 4-chlorobutoxy, 2-methylsulphonylethoxy,
3-methylsulphonylpropoxy, 2-(2-methoxyethoxy)sthoxy, 2-(4-pyridyloxy)ethoxy,
3-pyridylmethoxy and 2-cyanopyrid-4-ylmethoxy:

nis 0 ornis I and the R group is located at the 5- or 6-poation of the
2,3-methylenedioxypyndin-4-yl ;xeup and 1s selected from chlors, bromor triflanrorméthyl:
cyano, hydroxy, methy], ethyl, methoxy and ethoxy;
or a pharmaceutically-acceptable acid-addition salt thereof.

A further particular compound of the invention is a quinazohine denvative of the
Formula I wherein :

Z1s NH;

m s 1 and the R group is located at the 5-position and is selected from Propoxy,
isopropoxy, tetrahydropyran-4-yloxy, 4-piperidinyloxy and N-methylpipendin-4-yloxy,

orms 2 and the first R' group is located at the S-position and 15 selected from the
group of substituents listed immedhately above, and the second R! group is located at the
7-position and 15 selected from 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-[(3RS,45R)-3,4-methylenedioxypyrrolidin-1-yl]ethoxy,
3-[(3RS,45R)-3,4-methylenedioxypyrrolidin-1;yl]propoxy, 2-morpholinoethoxy,
3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethoxy,
3-(1,1-dioxotetrahydro-4H- 1,4-thiazin-4-yl)propoxy, 2-pipendinoethoxy,
3-pipendinopropoxy, 2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 4-piperazin-
1-ylbutoxy, 2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpiperazin-1-yl)propoxy,
2-(4-allylpiperazm-1-yDethoxy, 3-(4-allylpiperazin-1-yl)propoxy, 2-(4-prop-2-ynyipiperazin-
1-yh)ethoxy, 3-(4-prop-2-ynylpiperazin-1-yl)propoxy, 2-(4-acetylpiperazin-1-yl)ethoxy,
3-(4-acetylpiperazin-1-yl}propoxy, 2-(4-isobutyrylpiperazin-1-yl)ethoxy,

4



10

15

30

. W0 2004/041829 . PCT/GB2003/004703

-39.

3-(4-isobutyrylpiperazn-1-yl)propoxy, 2-[4-(2,2,2-tnfluoroethyl)piperazin-1-ylJethoxy and
3-[4-(2,2,2-tfluoroethyl)piperazin-1-yl]propoxy; and

nis 0 orn1s I and the R group is located at the 5- or 6-position of the
2,3-methylenedioxypyridin-4-yl group and is selected from fluoro, chloro, bromo,
trifluoromethy] and cyano;
or a pharmaceutically-acceptable acid-addition sait thereof.

A further particular compound of the invention is 2 quinazoline derivative of the
Formula I wherein :

Z is NH; o

m is 2 and the first R! group is located at the 5-position and is selected from ‘
isopropoxy and tetrahydropyran-4-yloxy, and the second R? groﬁp is located at the 7-position
and 18 selected from 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-[(3RS,4SR)-3,4-methylenedioxypyrrolidin-1-ylJethoxy,
3-[(3RS,45R)-3,4-methylenedioxypyrrolidin-1-yl]propozy, 2-morpholinoethoxy, ... su.
3-morpholinopropoxy, 2-pipendinoethoxy, 3-piperidinopropoxy, 2-piperazin-1-ylethoxy,
3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpiperazin-
1-yl)propoxy, 2-(4-allylpiperazin-1-yl)ethoxy, 3-(4-allylpiperazin-1-yl)propoxy,
2-(4-prop-2-ynylpiperazin-1-yl)ethoxy, 3-(4-prop-2-ynylpiperazin-1-yl)propoxy,
2-(4-acetylpiperazin-1-yl)ethoxy, 3-(4-acetylpiperazin-1-yl)propoxy,
2-(4-isobutyrylprperazin-1-yl)ethoxy, 3-(4-isobutyrylpiperazin-1-yl)propoxy,
2-[4-(2-hydroxyethyl)piperazin-1-yl]ethoxy, 3-[4-(2-hydroxyethyl)piperazin-1-yllpropoxy,
2-[4-(2,2,2-tnflucroethyl)piperazin-1-yl]ethoxy, 3-[4~(2,2,2-trifluoroethyl)piperazin-1-
yi]propoxy, 2-[4-(2-dimethylaminoacetyl)piperazin-1-yl]ethoxy and

3-[4-(2-dimethylamoacetyl)piperazin-1-yl]propoxy; and

nis 1 and the R? group 15 located at the 5-position of the 2,3-methylenedioxypyridin-
4-yl group and is selected from chlorc and bromo;
or a pharmaceutically-acceptable acid-addition salt thereof,

A further particular compound of the invention 15 a quinazoline derivative of the
Formula I wherein . '

Z 15 NH;

m is 2 and the first R! group is located at the 5-position and is selected from
isopropoxy and tetrahydropyran-4-yloxy, and the second R' group is located at the 7-position
and is selected from 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
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2-[(3RS,4SR)-3,4-methylenedioxypyrrolidin-1-yl]ethoxy,
3-[(3RS,4SR)-3,4-methylenedioxypyrrolidin-1-yljpropoxy, 2-morpholnoethoxy,
3-morpholinopropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2-(4-methylpiperazin-
1-yDethoxy, 3-(4-methylpiperazin-1-yl)propoxy, 2—(4-allyipipemzin-1-y1)cthoxy,
3-(4-allylpiperazin-1-yl)propoxy, 2-(4-prop-2-ynylpiperazin-1-yl)ethoxy,
3-(4-prop-2-ynylpiperazin-1-yl)propoxy, 2-(4-acetylpiperazin-1-yl)ethoxy,
3-(4-acetylpiperazin-1-yl)propoxy, 2-(4-isobutyrylpiperazin-1-yl)ethoxy,
3-(4-isobutyrylpiperazin-1-yl)propoxy, 2-[4-(2,2,2-tnflucroethyl)piperazin-1-ylJethoxy and
3-[4-(2,2,2-trifluoroethyl)piperazin-1-yl]propoxy; and *

nis I and the R? group is located at the S-position of the 2,3-methylenedioxypyridin-
4-yl group and 1s selected from chloro and bromo;
or a pharmaceutically-acceptable acid-addition salt thereof,

A further particular compound of the invention is a quinazoline derivative of the
Formula I wherein : SR S i D

Z is NH;

m is 2 and the first R! group 15 located at the 5-position and 1s selected from
isopropoxy and tetrahydropyran-4-yloxy, and the second R' group 18 located at the 7-position
and is selected from 2-pyrrolidin-1-ylethoxy, 2:[(3 RS,45R)-3,4-methylenedioxypyrrolidin-
1-yl]ethoxy, 2-merpholinoethoxy, 3-morpholinopropexy, 2-pipendinoethoxy,
2-piperazin-1-ylethoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
2-(4-prop-2-ynylpiperazmn-1-yl)ethoxy, 3-(4-prop-2-ynylpiperazin-1-yl)propoxy,
2-(4-acetylpiperazin-1-yl)ethoxy, 2-[4-(2-hydroxyethyl)piperazin-1-ylJethoxy and
2-[4-(2-dimethylasnoacetyl)piperazin-1-ylJethoxy; and

nis 1 and the R? group is located at the S-position of the 2,3-methylenedioxypyridin-
4-yl group and is a chloro group;
or a pharmaceutically-acceptable acid-addition salt thereof.

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

Z1s NH,

m is 2 and the first R’ group 1s located at the 5-position and 1s selected from
isopropoxy and tetrahydropyran-4-yloxy, and the second R' group 1s located at the 7-position
and is selected from 2-pyrrolidin-1-ylethoxy, 2-[(3RS,4SR)-3,4-methylenedioxypyrrolidin-
1-ylJethoxy, 2-morpholinoethoxy, 2-piperidinoethoxy, 2-piperazin-1-ylethoxy,
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2-(4-methylpiperazin-1-yl)ethoxy, 2-(4-prop-2-ynylpiperazin-1-yl)ethoxy,
2-(4-acetylpiperazin-1-yl)ethoxy, 2-[4-(2-hydroxyethyl)piperazin-1-yl]ethoxy and
2-[4-(2-dimethylaminoacetyl)piperazin-1-yl]Jethoxy; and

nis 1 and the R? group is located at the S-position of the 2,3-methylenedioxypyridin-

5 4-yl group and is a chloro group;
or a pharmaceutically-acceptable acid-addition salt thereof.

A further particular compound of the invention is a quinazoline derivative of the
Forrnula I wherein :

Z1s NH; o

10 m1s 2 and the first R group 15 a S-isopropoxy group and the second R! group is
located at the 7-position and 1s selected from 2-pyrrolidin-1-ylethoxy,
2-[(3RS,4SR)-3,4-methylenedioxypymolidin- 1-yl]ethoxy, 2-morpholincethoxy,
2-pipendmoethoxy, 2-piperazin- 1-ylethoxy, 2-(4-methylpiperazin-1-yl)ethoxy,

. 2:(4-acetylpiperazin: 1 yDethoxy and 2-[4-(2-hydroxyethyl)piperazin-1-ylJethoxy;.and. .-

15 nis 1 and the R® group is located at the 5-position .of the 2,3-methylenedioxypyridin-
4-yl group and 1s a chloro group;
or a pharmaceutically-acceptable acid-addition salt thereof.

A further particular compound of the invention 1s a quinazoline derivative of the
Formula I wheremn:

20 Z1s NH;

m 15 2 and the first R group is a S-isopropoxy group and the second R’ group is
located at the 7-position and is selected from 2-[(3RS,4SR)-3,4-methylenedioxypyrrolidin-1-
yi]ethoxy, 2-piperazin-1-ylethoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
2-(4-acetylpiperazin-1-yl)ethoxy and 2-[4-(2-hydroxyethyl)piperazin-1-yl]Jethoxy; and

25 n is 1 and the R? group is located at the 5-position of the 2,3-methylenedioxypyridin-
4-yl group and 1s a chloro group;
or a pharmaceutically-acceptable acid-addition salt thereof.

Particular compounds of the invention are, for example, the quinazoline derivatives of
the Formula I that are disclosed within Example 3, and Example 6(1) to 6(7) hereinafter.

30 A particular compound of the invention is, for example, a quinazoline derivatve of the
Formula I selected from :-
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-6-methoxy-7-{3-(4-prop-2-ynylpiperazin-1-

yl)propoxylquinazoline,
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4—(5—ch1om-2,3—meﬂ1ylened10x;rpyrid-4-y]amino)-?-[S-(4—isobutyrylpiperazin-1-yl)propoxy]-
6-methoxyquinazoline,

4-(5-chloro-2,3-methylenedioxypyrid-4-ylaminc)-6-methoxy-
7-{3-[4-(2,2,2-trifluoroethyl)piperazin- 1 -yl ]Jpropoxy }quinazoline and
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino) -6-methoxy-7-[2-(4-prop-2-ynylpiperazin-1-
ylethoxy]quinazoline;

or a pharmaceutically-acceptable acid-addition salt thereof.

A farther particular compound of the invention is, for example, a quinazoline
derivative of the Formula I seiected from :-
7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
5-tetrahydropyran-4-yloxyquinazoline,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-{2-[(3RS 4SR)-
3,4-methylenedioxypyrrolidin-1-yljethoxy }-5-tetrahydropyran-4-yloxyquinazoline,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylainino)-7-[2-(4-prog-2-ynylpiperazin-1-ylethoxyl-
5-tetrahydropyran-4-yloxyquinazoline,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-[3-(4-prop-2-ynylpiperazin-1-yl)propoxy]-
5-tetrahydropyran-4-yloxyquinazoline,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)- 7-(2-motpholinoethoxy)-5-tetrahydropyran-
4-yloxyquinazoline and
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(3-morpholinopropoxy)-
5-tetrahydropyran-4-yloxyquinazoline;
or a pharmaceutically-acceptable acid-addition sal thereof.

A further particular compound of the invention 1s, for example, a quinazoline
derivative of the Formula I selected from .-
7-[2-{4-acetylpiperazin-1-yl)ethoxy]-4-(Schloro-2,3-methylenedioxypyrid-4-ylamino)-
5-isopropoxyquinazoline,
4-(5-chloro-2,3-methylenedioxypynd-4-ylamino)-5-1sopropoxy-7-(2-piperazin-
1-ylethoxy)quinazoline,
4-(5-chloro-2,3-methylenedioxypynd-4-ylamino)-7-{ 2-[4-(2-hydroxyethyl)piperazin-
1-yl]ethoxy}-5-1sopropoxyquinazoline,
4-(53-chloro-2,3-methylenedioxypyrid-4-ylamino)-5-1sopropoxy-7-(2-pyrrolidin-

1-ylethoxy)quinazolne,
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4—(S-chloro-2,3—methylcned1oxypynd-4—ylamin;))-5-isopropoxy-
7-(2-piperidmoethoxy)quinazoline,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-5-isopropoxy-
7-(2-morpholincethoxy)quinazoline,

5 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-5-isopropoxy-
7-(3-morpholinopropoxy)quinazoline,
4-(5-chloro-2,3-methylenedioxypynd-4-ylamino)-5-isopropoxy-7-[2-(4-prop-2-ynylpiperazin-
I-yDethoxy]quinazoline,
4-(5-chloro-2,3-methylenedioxypynd-4-ylamino)-5-isopropoxy-7-[2-(4-methylpiperazin-

10 1-yDethoxy]quinazoline and
4-(5-chloro-2,3-methylenedioxypynd-4-ylamino)-
7-{2-[4-(2-dimethylaminoacetyl)piperazin-1-ylJethoxy}-5-isopropoxyquinazoline;
or a pharmaceutically-acceptable acid-addition salt thereof.

. --e -z Aquinazoline derivative of the Formula I, or a pha;ma,peuﬁcally;qcoegtqlqle salt.p: .o

15 thereof, may be prt;pared by any process known to be applicable to the preparation of
chemically-related compounds. Such processes, when used to prepare a quinazoline
derivative of the Formula I are provided as a further feature of the invention and are illustrated
by the following representative process variants 1n which, unless otherwise stated, m, R', Z, n
and R® have any of the meanings defined hereinbefore. Necessary starting materials may be

20 obtained by standard procedures of organic chemistry. The preparation of such starting
materials is descnbed 1n conjunction with the following representative process variants and
within the accompanying Examples. Alternatively necessary starting materials are obtainable
by analogous procedures to those 1llustrated which are within the ordinary skill of an organic
chemist

25 (a)  Forthe production of those compounds of the Formula I wherein Z is an O, S or N(R?)

group, the reaction of a quinazoline of the Formula I
L

N
(R')p w
N il

wherein L 15 a displaceable group and m and R! have any of the meanings defined

hereinbefore except that any functional group is protected if necessary, with a compound of

30 the Formmla IIT
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wherein Z is O, S, or N(R?) and n, R? and R? have any of the meanings defined hereinbefore
except that any functional group is protected 1f nezessary, whereafter any protecting group that
is present is removed by conventional means,

' The reaction may conveniently be carried out 1n the presence of a switable acid or in
the presence of a suitable base. A suitable acid is, for example, an inorganic acid such as, for
example, hydrogen chloride or hydrogen bromide. A suitable base is, for example, an organic
amine base such as, for example, pyndine, 2,6-lutidine, collicime, 4-dimethylaminopyridine,
triethylamine, morpholine, N-methylmorpholine or diazabicyclo[5.4.0lundec-7-ene, or, for
example, an alkali or alkaline earth metal carbonale or hydroxide, for examplé sodibm =~
carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or potassium
hydroxide, or, for example, an alkal: metal amide, for example sodium hexamethyldisilazane,
or, for example, an alkali metal hydride, for example sodium hydride.

A sujtable displaceable group L is, for exarnple, a halogeno, alkoxy, aryloxy or
sulphonyloxy group, for example a chloro, bromo, methoxy, phenoxy, pentafluorophenoxy,
methanesulphonyloxy or toluene-4-sulphonyloxy group. The reaction is conveniently carried
out in the presence of a suitable inert solvent or diluent, for example an alcohol or ester such
as methanol, ethanol, isopropanol or ethy! acetate, a halogenated solvent such as methylene
chlonde, chloroform or carbon tetrachlonde, an ether such as tetrahydrofuran or 1,4-dioxan,
an aromatic solvent such as toluene, or a dipolar aprotic solvent such as
N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or
dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, for
example, O to 250°C, preferably in the range 0 to 120°C.

Typically, the quinazoline of the Formula II may be reacted with a compound of the
Formula IIl in the presence of an aprotic solvent such as N,N-dimethylformamide,
conveniently in the presence of a base, for example potassium carbonate or sodium
hexamethyldisilazane, and at a temperature in the range, for example, 0 to 150°C, preferably

in the range, for example, 0 to 70°C,
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The quinazoline derivative of the Formula I may be obtained from this process in the
form of the free base o alternatively it may be obtained in the form of a salt with the acid of
the forrnula H-L wherein L has the meaning defined hereinbefore. When it is desired to
obtain the free base from the salt, the salt may be treated with a suitable base, for example, an
organic amine base such as, for example, pyridine, 2,6-lutidine, collidine,
4-dimethylaminopyndine, tnethylamine, morpholine, N-methylmorpholine or
diazabicyclo[5.4 QJundec-7-ene, or, for example, an alkah or alkaline earth metal carbonate or
hydroxide, for example sodium carbonate, potassium carbonate, calcium carbonate, sodinum
hydroxide or potassium hydroxide,

. Protecting groups may m general be chosen from any of the groups described 1n the
literature or known to the skilled chemist as appropriate for the protection of the group 1n
gquestion and may be introduced by conventional methods. Protecting groups may be removed
by any convenient method as described in the literature or known to the skilled chemist as
appropriatg for the, removal of, the protectmg group in questmn,,such mcthods bcmg chosen so
a'ashto‘cffect ;'é;o:;l ;?ﬂ.xe protcctmg group with minimum d1sturbance of groups elsewhere 1n
the molecule.

Specific examples of protecting groups are given below for the sake of convenience, in
which "lower", as 1n, for example, Iower alkyl, sigmfies 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 methods for the removal of protecting groups are given below
these are simmlarly 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 alcchol or of an ester-forming silanol (the said alcohol or silanol preferably
conteining 1-20 carbon atoms). Examples of carboxy protecting groups include straight or
branched chain (1-12C)alkyl groups (for example 15opropyl, and tert-butyl);
lower alkoxy- lower alkyl groups (for example methoxymethyl, ethoxymethyl and
isobutoxymethy!); lower acyloxy-lower alkyl groups, (for example acetoxymethyl,
propionyloxymethyl, butyryloxymethyl and pivaloyloxymethyl); lower
alkoxycarbonyloxy-lower alkyl groups (for example 1-methoxycarbonyloxyethyl and
1-ethoxycarbonyloxyethyl); aryl-lower alkyl groups (for example benzyl, 4-methoxybenzyl,
2-nitrobenzyl, 4-mtrobenzyl, benzhydry! and phthalidyl); triflower alkyl)silyl groups (for
example trimethylsilyl and tert-butyldimethylsilyl); tri(lower alkyl)silyl-lower alkyl groups
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(for example trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods
particularly appropniate for the removal of carboxyl protecting groups include for example
acid-, base-, metal- or enzymically-catalysed cleavag‘et

Examples of hydroxy protecting groups include lower alkyl groups (for example
text-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example
acetyl); lower alkoxycarbonyl groups (for exampls tert-butoxycarbonyl);
lower alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl
groups (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl,
2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); triflower aliyl)silyl (for example
trimethylsilyl and tert-butyldimethylsilyl) and aryl-lower alkyl (for example benzyl) groups.

Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for
example'benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and
2,4-dimethoxybenzyl, and tiphenylmethyl); di-4-anisylmethyl and furylmethyl groups; lower

alkoxycarbonyl-(for cxrmplc tett- butoxyca,onyf); fower alkcayloxyearbonyl*(for exampts

allyloxycarbonyl); aryl-lower alkoxycarbonyl groups {(for example benzyloxycarbonyl,
4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl);
trialkylsilyl (for example tnmethylsilyl and tert-butyldimethylsilyl); alkylidene (for example
methylidene) and benzylidene and substituted benzylidene groups.

Methods appropriate for removal of hydroxy and amino protecting groups include, for
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as
2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for
groups such as 2-mtrobenzyloxycarbonyl.

The reader 1s referred to Advanced Organic Chemistry, 4th Edition, by J. March,
published by John Wiley & Sons 1992, for general guidance on reaction conditions and
reagents and to Protective Groups in Organic Synthesis, 2™ Edition, by T. Green et al., also
published by John Wiley & Son, for general guidance on protecting groups.

Quinazoline starting materials of the Formula II may be obtained by conventional
procedures such as those disclosed in International Patent Applications WO 01/94341 and
WO 02/16352. For example, a 1,4-dihydroquinolin4-one of Formula IV

(R')s P
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wherein m and R! have any of the meanings defined hereinbefore except that any functional
group is protected 1f necessary, may be reacted with a halogenating agent such as thionyl
chloride, phosphoryl chloride or a mixture of ca‘rbon tetrachloride and triphenylphosphine
whereafter any protecting group that is present is removed by conventional means.

The 4-chloroquinazoline so obtained may be converted, if required, into a
4-pentafluorophenoxyquinazoline by reaction with pcnta:t"luo;'o;ihcnol in the presence of a
suitable base such as potassium carbonate and 1n the presence of a suitable solvent such as
N, N-dimethylformamide.

4-Amino-2,3-methylenedioxypyridine starting materials (Formula If, for example
when Z is NH) may be obtained by conventional procedures as illustrated in the Examples.
Corresponding 4-hydroxy- and 4-mercapto-2,3-methylenedioxypyridine startinﬁ materials
(Forrnula T, when Z 1s O or S respectively) may be obtained by conventional procedures.
(®)  For the production of those compounds of the Formula I wheren at least one R group

. is a group of the formula U TN

Ql__xl_
wherein Q' 18 an aryl-(1-6C)alkyl, (3-7C)cycloalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl-
(1-6C)alkyl, heteroaryl-(1-6C)alkyl or heterocyclyl-(1-6C)alkyl group or an optionally
substituted alkyl group and X' is an oxygen atom, the coupling, conveniently in the presence
of a surtable dehydrating agent, of a quinazoline of the Formula V

(R,

Z N o)
GOW L/
XN
HO |
N/) v

wheremn m, R, Z, n and R? have any of the meanings defined hereinbefore except that any
functional group 1s protected i1f necessary, with an appropriate alcohol wherein any functional
group 18 protected 1f necessary whereafter any protecting group that is present 15 removed by
conventional means

A suitable dehydrating agent 1s, for example, a carbodumide reagent such as

dicyclohexylcarbodumde or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide or a mixture of
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an azo compound such as diethyl ar di-tert-butyl azodicarboxylate and a phosphine such as
triphenylphosphine. The reaction 1s conveniently carned out in the presence of a suitable inert
solvent or diluent, for example a halogenated solvent such as methylene chloride, chloroform
or carbon tetrachloride and at a temperature in the: range, for example, 10 to 150°C, preferably
at or near ambient temperature.

The reaction 15 convemently carried out 1n the presence of a suitable inert solvent or
diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon
tetrachloride and at a temperature 1n the range, for example, 10 to 150°C, preferably at or near
ambient.temperature, o
(c)  For the production of those compounds of the Formula I wherein an R? group contains
a (1-6C)alkoxy or substituted (1-6C)alkoxy group or a (1-6C)alkylamino or substituted
(1-6C)alkylamino group, the reaction, conveniently in the presence of a suitable base as

defined hereinbefore, of a quinazoline derrvative of the Formula VI

=), e
.
N
z \/Iko
o—/
XN
L IN/) "

wherein L is a displaceable group as defined hereinbefore and Z, n and R* have any of the
meanings defined hereinbefore except that any functional group is protected if necessary, with
an alcohol or amine as appropriate whereafter any protecting group that is present 18 removed
by conventicnal means.

The reaction is conveniently carried out in the presence of a suitable inert diluent or
carrier as defined herembefore and at a temperature in the range 10 to 150°C, preferably at or
near 50°C.

(d)  For the production of those compounds of the Formula I wheremn R! is an
amino-substituted (1-6C)alkoxy group (such as a 2-(4-methylpiperazin-1-yl)ethoxy or
3-dimethylaminopropoxy group), the reaction of a compound of the Formula I wherein R! is a
halogeno-substituted (1-6C)alkoxy group with a nitrogen-containing heterocyclyl compound

Or an appropmate amine.
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. The reaction is conveniently carried out in the presence of a suitable inert diluent or
carrer as defined hereinbefore and at a temperature in the range 10 to 180°C, preferably in the
range 60 to 120°C.
(¢)  "For the production of those compounds of the Formula I wherein R! is an
amino-hydroxy-disubstituted (1-6C)alkoxy group (such as 2-hydroxy-3-pyrrolidin-
1-ylpropoxy or 3-[N-all yI-N-methylamino]-2-hydroxypropoxy), the reaction of a compound of
the Formula I wherein the R! group contains an epoxy-substituted (1-6C)alkoxy group with a
heterocyclyl compound or an appropriate amine.

The reaction 15 conveniently carried out in the presence of a suitable inert diluent or

carrier as defined hereinbefore and at a temperature in the range 10 to 150°C, preferably at or .

-

near ambient temperature.
® For the production of those compounds of the Formula I wherein Z is a SO or SO,
group, the oxidation of a compound of Formula I wherein Z is a § group.

Conventional oxidation reagents and reaction conditions for such partial or complete
oxidation of a sulphur atom are well known to the organic chemist.

(®  For the production of those compounds of the Formula I wheremn an R group contains
an N-acylated heterocyclic group, the acylation, convemently in the presence of a smtable base
as defined hereinbefore, of a quinazoline denvative of the Formula I wherein the R group
contains a heterocychic group having an unsubstituted NEH group.

Suitable acylating agents are well known to the man skilled in the art and examples
thereof are 1llustrated in the Examples. For example, a compound of the Formula I wherein a
R' group contains a piperidiny] or piperazinyl group having an unsubstituted NH group may .
be reacted under conventional conditions with an optionally substituted carboxylic acid or a
reactive denvative thereof.

A suitable reactive derivative of an optionally substituted carboxylic acid is, for
example, a carboxylic acid halide; a carboxylic acid amide; a mixed anhydride, for example an
anhydride formed by the reaction of the carboxylic acid and a chloroformate such as isobutyl
chioroformate; the product of the reaction of the carboxylic acid with a carbodiimide such as
dicyclohexylcarbodiimide or 1-(3-dumethylaminopropyl)-3-ethylcarbodiimide; the product of
the reaction of the carboxylic acid with a mixture of an azo compound such as diethyl or
di-ferz-buty] azodicarboxylate and a phosphine such as triphenylphosphine, or the product of
the reaction of the carboxylic acid with a uronium salt such as 2-(7-azabenzotriazol-1-yl)-

1,1,3,3-tetramethyluromum hexafluorophosphate(V). For example, a suitable amino-
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substituted carboxylic acid is N,N-dimethylglycine and a switable reactive derivative thereof is
2-dimethylaminoacetyl chloride.

The reachon is conveniently carried out 1n the presence of a suitable inert diluent or
camier as defined hereinbefore and at a temperature in the range 10 to 150°C, preferably at or
near ambient temperature.

When a pharmaceutically-acceptable salt cf a quinazoline derivative of the Formula I
is required, for example an acid-addition salt, it may be obtained by, for exaruple, reaction of
said quimazoline derivative wath a suitable acid using a conventional procedure.

Many of the intermediates defined herein are novel and these are provided as a forther
feature of the invention. For example, many compounds of the Formula IIT

(R%),

!

\/k 0

Z o - -

\

OJ oI
wherein Z 15 O, S, or N(R?) and n, R® and R? have any of the meanings defined hereinbefore
are novel compounds. For example, although 4-arrino-2,3-methylenedioxypyridine starting
materials (Formula IO, for example when Z is NH) may be obtained by conventional

procedures as illustrated 1n the Examples, compounds such as 4-amino-5-chloro-
2,3-methylenedioxypyndine is a novel compound which is provided as a further feature of the

nITove Lattes. w3 o HZ

invention.

Biological Assay

The following assays can be used to measure the,effects of the compounds of the
present invention as c-Src tyrosine kinase inhibitors, as inhibitors in vitro of the proliferation
of c-Src transfected fibroblast cells, as inhibstors in vitro of the migration of A5-49 human lung
tumour cells, as inhibitors in vivo of the growth in nude mice of xenografts of AS49 tissue,
and for inhibition in vitro of the hERG-encoded potassium channel.

(a) In Vitro Enzyme Assay

The ability of test compounds to inhibit the phosphorylation of a tyrosine containing

polypeptide substrate by the enzyme c-Src kinase was assessed using a conventional Elisa

assay.

30
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» A substrate solution [100l of 2 20pug/ml solution of the polyamino acid
Poly(Glu, Tyr) 4:1 (Sigma Catalogue No. P0275) in phosphate buffered saline (PBS)
containing 0.2mg/ml of sodwm szide] was added to each well of a number of Nunc 96-well
immunoplates (Catalogue No. 439454) and the plates were sealed and stored at 4°C for
16 hours. The excess of substrate solubon was discarded, and aliquots of Bovine Serum
Albumin (BSA; 150l of a 5% solution in PBS) were transferred into each substrate-coated
assay well and incubated for 1 hour at ambient temperature to block non specific binding. The
assay plate wells were washed in turn u-rith PBS contaimng 0.05% v/v Tween 20 (PBST) and
with Hepes pH7.4 buffer (50mM, 300ul/well) before being blotted dry.

Each test compound was dissolved in dimethyl sulphoxide and diluted with distilled
water to give a series of dilutions (from 100pM to 0.001uM). Portions (25ul) of each dilution
of test compound were transferred to wells in the washed assay plates. “Total” control wells
contained diluted DMSO instead of compound. Aliquots (25ul) of an aqueous magnesium

. chloride solution*(80mM) containing: adenosine-5"-triphosphate’(ATP; 40uM) was added to

15

30

all test wells except the "blank" control wells which contained magnesium chloride without
ATP.

Active human c-Src kinase (recombinant enzyme expressed in Sf9 insect cells;
obtained from Upstate Biotechnology Inc. product 14-117) was diluted immediately prior to
use by a factor of 1'10,000 with an enzyme diluent which comprised 100mM Hepes pH7.4
buifer, 0.2mM sodium orthovanadate, 2mM dithiothreitol and 0.02% BSA. To start the
reactions, aliquots (S0uI) of freshly diluted enzyme were added to each well and the plates
were incubated at ambient temperature for 20 minutes. The supernatant liquid in each well
was discarded and the wells were washed twice with PBST. Mouse IgG anti-phosphotyrosine
antibody (Upstate Biotechnology Inc. product 05-321; 100ul) was diluted by a factor of
1:6000 with PBST containing 0.5% w/v BSA and added to each well. The plates were
incubated for 1 hour at ambient temperature. The supernatant liquid was discarded and each
well was washed with PBST (x4). Horse radish peroxidase (HRP)-hnked sheep anti-mouse
Ig antibody (Amersham Catalogue No. NXA 931; 100ul) was diluted by a factor of 1:500 with
PBST containing 0.5% w/v BSA and added to each well. The plates were incubated for
1 hour at ambient temperature. The supematant liquid was discarded and the wells were
washed with PBST (x4).
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A PCSB capsule (Sigma Catalogue No. P4922) was dissolved in distilled water
(100ml) to provide phosphate-citrate pHS buffer {50mM}) containing 0.03% sodium perborate.
An aliquot (50ml) of this buffer was mixed with a 50mg tablet of
2,2'-azinobis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS; Boehringer Catalogue
No. 1204 521). Ahquots (100pul) of the resultant solution were added to each well. The plates
were incubated for 20 to 60 minutes at ambient temperature until the optical density value of

PCT/GB2003/004703

the "total" control wells, measured at 405nm using a plate reading spectrophotometer, was
approximately 1.0. "Blank" (no ATP) and "total" {no compound) control values were used to
determine the dilution rang‘e of test compound which gave 50% inhibition of enzyme activity.
®) In Vitro c-Src transfected NIH 3T3 (c-src 3T3) Fibroblast Proliferation Assay

This assay determuned the abulity of a test compound to inhibit the proliferation of
National Instutute of Health (NIH) mouse 3T3 fibioblast cells that had been stably-transfected
with an activating mutant (Y530F) of human c-Srz.
~ «  Using a similar-pnicedure to that described by Shalioway =f ul:, €oll;*1987, 49,-65-73,
NIH 3T3 cells were transfected with an activating mutant (Y530F) of human ¢-Src. The
resultant c-Src 3T3 cells were typically seeded at 1.5 x 10* cells per well 1nto 96-well tissue-

culture-treated clear assay plates (Costar) each containing an assay medium comprising
Dulbecco’s modified Eagle's medium (DMEM, S \gma) plus 0.5% foetal calf serum (FCS),
2mM glutamine, 100 units/ml pemcillin and 0.1mg/ml streptomyein in 0.9% aqueous sodium
chlozide solution. The plates were incubated ovemnight at 37°C in a humidified

(7.5% COq : 95% air) incubator,

Test compounds were solubilised in DMSO to form a 10mM stock solution. Ahquots
of the stock solution were diluted with the DMEM medium described above and added to
appropriate wells. Senal dilutons were made to give a range of test concentrations. Control
wells to which test compound was not added were included on each plate. The plates were
incubated overnight at 37°Cin a humidified (7.5% CO; : 95% air) incubator.

BrdU labelling reagent (Boehnnger Mannheim Catalogue No. 647 229) was diluted by
a factor of 1:100 :n DMEM medium containing 0.5% FCS and aliquots (20ul) were added to
each well to give a final concentration of 10uM). The plates were incubated at 37°C for
2 hours. The medium was decanted. A denaturating solution (FixDenat solution, Boehninger
Mannheim Catalogne No. 647 229; 50ul) was added to each well and the plates were placed
on a plate shaker at ambient temperature for 45 minutes. The supernatant was decanted and

Bl
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the wells were washed with PBS (200ul per well). Anti-BrdU-Peroxidase solution
(Boehringer Mannheim Catalogue No. 647 229) was diluted by a factor of 1:100 in PBS
contaiming 1% BSA and 0.025% dried skirnmed milk (Marvel (registered trade mark), Premier
Beverages, Stafford, GB) and an aliquot (100l) of the resultant solution was added to each
well. The plates were placed on a plate shaker at ambient temperature for 90 minutes. The
wells were washed with PBS (x5) to ensure removal of non-bound antibody conjugate. The
plates were blotted dry and tetramethylbenzidine substrate solution (Boehringer Mannheim
Catalogue No. 647 229; 100ul) was added to each well. The plates were gently agitated on a
plate' shaker while the colour developed during a 10 to 20 minute period The absorbance of
the wells was measured at 690nm. The extent of inhibition of cellular proliferation at a range
of concentrations of each test compound was determined and an anti-proliferative ICsq value
was derived.
(¢) In Vitro Microdroplet Migration Assay

This assay determines the abulity of a test compound to.inhibit-the migration of - t. -
adherent mammslian cell lines, for example the human tumour cell line A549.

RPMI medium(Sigma) containing 10% FCS, 1% L-glutamine and 0.3% agarose
(Difco Catalogue No. 0142-01) was warmed to 37°C in a water bath. .A stock 2% agueous
agar solution was autoclaved and stored at 42°C. An aliquot (1.5 ml) of the agar solution was
added to RPMI medium (10 ml) immechately prior to its use. A549 cells (Accession No.
ATCC CCL185) were suspended at a concentration of 2 x 107 cells/ml in the medium and

maintained at a temperature of 37°C.

A droplet (2ul) of the cell/agarose mixture was transferred by pipette into the centre of
each well of a number of 96-well, flat bottomed non-tissue-culture-treated microtitre plate
(Bibby Sterihn Catalogue No. 642000). The plates were placed briefly on ice to speed the
gelling of the agarose-containing droplets Aliquots (90ul) of medium which had been cooled
to 4°C were transferred into each well, taking care not to disturb the microdroplets. Test
compounds were diluted from a 10mM stock solution in DMSO using RPMI medium as
described above. Aliquots (10pl) of the diluted test compounds were transferred to the wells,
agaun taking care not to disturb the microdroplets. The plates were incubated at 37°Cin a
humidified (7.5% CO; : 95% air) incubator for about 48 hours.
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Migration was assessed visg:gglly and the distance of nggg!tion was measured back to
the edge of the agar droplet. A migratory inhibitory ICsp was derived by plotting the mean
migration measurement against test compound concentration.

(d) InVivo A549 Xenoeraft Growth Assay

5 This test measures the ability of compounds to inhibit the growth of the A549 human
carcinoma grown as a fumour in athymic nude mice (Alderley Park nuw/nu strain). A total of
about 5 x 10° A549 cells in matngel (Beckton Dickinson Catalogue No. 40234) were injected
subcutaneously 1nto the left flank of each test mouse and the resultant tumours were allowed

" 'to growfor about 14 days. Tumour s1ze was measured twice weekly using callipers and a
@ 10 theoretical volume was calculated. Animals were selected to provide control and treatment
groups of approximately equal average tumour volume. Test compounds were prepared as a
ball-milled suspension in 1% polysorbate vehicle and dosed orally once daily for a period of
about 28 days. The effect on tumour growth was assessed.

(e) A hERG-e_ncoded Potassium Channel Assay - N et Ml
15 This assay deternunes the ability of a test compound to inhibit the tail current

flowing through the hERG-encoded potassium channel.

Human embryonic kidney (HEK) cells expressing the hERG-encoded channel were
grown 1n Eagle’s Mimmmum Essential Medium (EMEM; Sigma-Aldrich catalogue number
M2279), supplemented with 10% Foetal Calf Serum {Labtech International; product number

20 4-101-500), 10% M1 serum-free supplement (Egg Technologies; product number 70916) and
0.4 mg/ml Geneticin G418 (Sigma-Aldnch; catalogue number G7034), One or two days

@ before each experiment, the cells were detached from the tissue culture flasks with Accutase
(TCS Biologicals) using standard tissue culture methods. They were then put onto glass
coverslips resting in wells of a 12 well plate and covered with 2 ml of the growing medha.

25 For each cell recorded, a glass covership containing the cells was placed at the bottom
of a Perspex chamber containing bath solution (see below) at ambient temperature (~20°C).
This chamber was fixed to the stage of an inverted, phase-contrast microscope. Immediately
after placing the coverslip in the chamber, bath solution was perfused into the chamber from a
gravity-fed reservoir for 2 minutes at a rate of ~ 2 ml/minute. After this time, perfusion was

30 stopped.

A patch pipette made from borosilicate glass tubing (GC120F, Harvard Apparatus)
using a P-97 micropipette puiler (Sutter Instrurnent Co.) was filled with pipette solution (see
hereinafter). The pipette was connected to the headstage of the patch clamp amplifier
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(Axopatch 200B, Axon Instruments) via a silver/sitver chloride wire.- The headstage ground
was connected to the earth electrode. This consisted of a silver/silver chloride wire embedded

-55.

in 3% agar made up with 0.85% sodium chloride.

The cell was recorded in the whole cell configuration of the patch clamp technique.
Following “break-in”, which was done at a holding potential of -80mV (set by the amplifier),
and appropriate adjustment of series resistance and capacitance controls, electrophysiology

PCT/GB2003/004703

software (Clampex, Axon Instruments) was used to set a holding potential (-80mV) and to

deliver a voltage protocol. This protocol was apphed every 15 seconds and consisted of 2 1 s
step to +40mV followed by a 1 s step to —50mV. The current response to each imposed voltage
protocol was low pass filtered by the amplifier at 1kFz. The filtered signal was then acquired,

on line, by digitising this analogue signal from the amplifier with an analogue to digital

converter. The digitised signal was then captured on a-computer running Clampex software

(Axon Instruments). During the holding potential and the step to + 40mV the current was

samp.ed

¥ ﬂ"-l- |1d

protocol

at 1kHz. The Sampling rate

i v ‘.":...:!

was thcn set to Skiz, for the rm:nmnder of.the.voltage,. . -

.ﬂ'\"l' ~aTn ol

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

below.

The amplitude of the hERG-encoded potassium channel tail current following the step

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

from +40mV to ~50mV was recorded on-hne by Clampex software (Axon Instruments).

}

e
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Following stabilisation of the tail current amplitude, bath solution containing the vehicle for
the test substance was applied to the cell. Providing the vehicle application had no significant
effect on tail current amplitude, a camulative concentration effect curve to the compound was
then constructed.

The effect of each concentration of test compound was quantified by expressing the tail
carrent amplitude in the presence of a given concentration of test compound as a percentage of
that in the presence of vehicle. Test compound potency (ICsq) was determined by fitting the
percentage inhibition values making up the concentration-effect to a four parameter Hill
equation using a standard data-fitting package. If the level of inhibition seen at the highest'
test concentration did not exceed 50%, no potency value was produced and a percentage
inhibition value at that concentration was quoted.

Cytochrome P450 isoenzyme assays may be conducted by conventional means.

Although the pharmacological properties of the compounds of the Formula I vary with
structural chsnge as expected, 1n peneral-activity possesseet by compounds-of the Forraula 1,
may be demonstrated at the following concentrahions or doses in one or more of the above

tests (a), (b), (¢} and (d):-

Test (2):- ICsp in the range, for example, 0.001 - 10 pM;
Test (b):- ICsp in the range, for example, 0.01 - 20 uM;
Test (c):- activity in the range, for example, 0.1-25 uM;

Test (d):- activity in the range, for example, 1-200 mg/kg/day.
In general, many of the particular compounds of the Formula I provided hereinafter as

Examples possess activity at the following concentrations or doses 1n one or more of the

above tests (a), (b), (c) and (d):-

Test (a):- ICsp 1n the range, for exampie, 0.001 - 0.1 zM;
Test (b):- ICsp in the range, for example, 0 01 - 1 uM;
Test (c):- activity in the range, for example, 0.1-1 pM;

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

No physiologically-unacceptable toxicity was observed in Test (d) at the effective dose
for compounds tested of the present invention. Acordingly no untoward toxicological effects
are expected when a compound of Formula ], or a pharmaceutically-acceptable salt thereof, as
defined herembefore 1s administered at the dosage ranges defined hereinafter.

According to a further aspect of the invention there is provided a pharmaceutical

composition which comprises a quinazoline denivanve of the Formula I, or a
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. Pharmaceutically-acceptable salt thereof, as defined hereinbefore in association with 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, emulsions, dispezsible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for
example as a finely divided powder or a liquid serosol), for admimstration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as a sterile
aqueous or oily solution for intravenous, subcutaneous, intramusculer or intramuscular dosing
or as a suppository for rectal dosing).

The compositions of the invention may be obteined by conventional procedures using
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended

for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
PTES%I.YEEV%"gf P I TEIE W PSR G R d] viprotIoons

The amount of active ingredient that 18 combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the
particular route of administration. For example, a formulation intended for oral
admimstration to humans will generally contain, for example, from 0.5 mg te 0.5 g of active
agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an
appropriate and convenient amount of excipients which may vary from about 5 to about 98
percent by weight of the total composition.

The s1ze of the dose for therapeutic or prophylactic purposes of a compound of the
Formula I will naturally vary according to the nature and severity of the conditions, the age
and sex of the‘ammal or patient and the route of admunistration, according tg well known
principles of medicine.

In using a compound of the Formula I for therapeutic or prophylactic purposes it will
generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to
75 mg/kg body weight is received, given if required in divided doses. In general lower doses
will be administered when 2 parenteral route is employed. Thus, for example, for intravenous
administration, 2 dose in the range, for example, 0.1 mg/kg to 30 mg/kg body weight wall
generally be used. Similarly, for admimstration by inhalation, a dose in the range, for
example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is however
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preferred, particularly in tablet form. Typically, unit dosage forms will contain about 0.5 mg
t0 0.5 g of a compound of this invention,

According to a further aspect of the invention there is provided a quinazoline
derivative of the Farmula I, or a pharmaceutically-acceptable salt thereof, as defined
hereinbefore for use in 2 method of treatment of the human or animal body by therapy.

As stated above, it is known that the predominant role of c-Src non-receptor tyrosine
kinase 1s to regulate cell motility which is necessarily required for a localised tumour to
progress through the stages of dissemination into the blood stream, invasion of other tissues
and imtiation of metastatic tumour growth. We have found that ﬂle'quir}azoline derivatives of
the present invention possess potent anti-tumour activity which it is believed is obtained by
way of inhibition of one or more of the non-recepior tyrosine-specific protem kinases such as
¢-Src kinase that are involved in the signal transduction steps which lead to the invasiveness
and migratory ability of metastasising tumour cells

Accordingiy the gquinazoline decivatives of the present iuvention'are of value as™ **
anti-tumour agents, 1t particular as selective inhibitors of the motility, dissemination and
invasiveness of mammalian cancer cells leading to inlubition of metastatic tumour growth.
Particularly, the quinazoline derivatives of the present invention are of value as anti-invasive
agents in the containment and/or treatment of solid tumour disease. Particularly, the
compounds of the present invention are expected to be useful in the prevention or treatment of
those tumours which are sensitive to inhibition of one or more of the multiple non-receptor
tyrosine kanases such as ¢-Src kinase that are involved 1n the signal transduction steps which
lead to the invasiveness and migratory ability of metastasising tumour cells. Further, the
compounds of the present invention are expected to be useful in the prevention or treatment of
those tumours which are mediated alone or in part by inhibition of the enzyme ¢-Src, i.e. the
compounds may be used to produce a c-Src enzyme inhibitory effect 1n a warm-blooded
amimal in need of such treatment. Specifically, the compounds of the present invention are
expected to be useful in the prevention or treatment of solid tumour disease.

Thus according to this aspect of the invention there is provided a quinazoline
derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as defined
hereinbefore for use as an anti-invasive agent in the containment and/or treatment of solid
tumour disease.

According to a further feature of this aspect of the mnvention there is provided the use

of a quinazohne denvative of the Formula I, or a pharmaceutically-acceptable salt thereof, as

Bhs
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defined hereinbefore in the manufacture of a medicament for use as an anti-invasive agent- n
the containment and/or treatment of solid ‘tumour disease.
According to a further feature of this aspect of the immvention there is provided a
method for producing an anti-invasive effect by the containment and/or treatment of solid
tumour disease in a warm-blooded animal, such as man, in need of such treatment which
comprises administering to said animal an effective amount of & quinazoline derivative of the
Formula I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore.
According to a further aspect of the invention there 1s provided the use of a
quinazolhine derivative of the Formula I, or.a pharmaceutically-acceptable salt thereof, as
defined hereinbefore in the manufacture of a medicament for use in the prevention or ‘
treatment of solid tumour disease in a warm-blooded animal such as man. N
According to'a further feature of this aspect of the mvention there is provided a
method for the prevention or treatment of solid tumour disease 1n a warm-blooded animal,
such as,man, in need,of such,treatment which comprises administering to said animal an -
effective amount of a quinazoline derivative of the Formul;st Lora
pharmaceutically-acceptable salt thereof, as defined hereinbefore.
According to a further aspect of the invention there is provided the use of 2
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as
defined hereinbefore in the manufacture of a medicament for use i the prevention or
treatment of those turnours which are sensitive to inhibition of non-receptor tyrosine kinases
such as c-Src kinase that are mvolved in the signal transduction steps which lead to the _
invastveness and migratory ablity of metastasising tumour cells. . -
According to a further feature of this aspect of the invention there is provided a
method for the prevention or treatment of those tumours which are sensitive to inhibition of
non-receptor tyrosine kinases such as c-Src kinase that are involved in the signal transduction
steps which lead to the invasiveness and mugratory ability of metastasising tumour cells which
comprises administering to said animal an effective amount of a quinazoline derivative of the
Formula I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore.
According to a further aspect of the invention there is provided the use of a
quinazoline derivative of the Formula I, or 2 pharmaceutically-acceptable salt thereof, as
defined hereinbefore in the manufacture of a medicament for use in providing a c-Src kinase
inhibitory effect. '
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The anti-cancer treatment defined hereinbefore may be applied as 2 sole therapy or
may involve, in addition to the quinazoline derivative of the invention, conventional surgery
or radiotherapy or chemotherapy. Such chemotherapy may include one or more of the
following categories of anti-tumour agents :-

i) other anti-invasion agents (for example metalloproteinase inhibitors ike marimastat
and inhibitors of urckmase plasminogen activator receptor function);

(ii)  antiproliferative/antineoplastic drugs and combinations thereof, as used in medical
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide,
nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for
example antifolates such as fluoropyrimidines like S-fluorouracil and tegafur, raltitrexed,
methotrexate, cytosine arabinoside and hydroxyurea; antitumour antibiotics (for example
anthracyclines like adriamycin, bleomycin, doxorubscin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin); antimrtotic agents (for example vinca
alkaloids like vincristine, vinblaniine, vindzsine and vinorelbine and taxoids'like taxo! and-
taxotere); and topoisomerase mhibitors (for example epipodophyllotoxins like etoposide and
teniposide, amsacrine, topotecan and camptothecin);

(iii) cytostatic agents such as anticestrogens (for example tamoxifen, fulvestrant,
toremifene, raloxifene, droloxifene and iodoxyfene}, antiandrogens (for example
bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH antagonists or LHRH
agonists (for example goserelin, leuprorelin and buserelin), progestogens (for example
megestrol acetate), aromatase inhibitors (for example as anastrozole, letrozole, vorazole and
exemestane) and inhibitors of Sa-reductase such as finasteride;

(iv)  nhibitors of growth factor function, for example such inhibitors 1nclude growth factor
antibodies, growth factor receptor antibodies (for example the anti-erbB2 antibody
trastuzumab [Herceptin™] and the anti-ertbB1 antibody cetuximab [C225]), farnesyl
transferase inhibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for
example inlubitors of the epidermal growth factor family (for example EGFR family tyrosine
kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-
6-(3-morpholinopropoxy)quinazolin-4-amine (gefitinib, ZD1839), N-(3-ethynylphenyl)-
6,7-bis(2-methoxyethoxy)quinazolin-4-amine (erlotimb, OSY-774) and 6-acrylamido-
N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CT 1033)), for

35
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example inhibitors of the platelet-denved growth factor family and for example inhibitors of
the hepatocyte growth factor family;

(v)  antiangiogenic agents such as those which inhibit the effects of vascular endothehal
growth factor, (for example the anti-vascular endothehal cell growth factor antibody
bevacizumab [Avastin™], compounds such as those disclosed in International Patent
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibitors of integrin avf3
function and angiostatin);

(vi)  vascular damaging agents such as Combretastatin A4 and compounds disclosed 1n
International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669, )
WO 01/92224, WO 02/04434 and WO 02/08213;

(vi1) antisense therapies, for example those which are directed to the targets listed above,
such as ISIS 2503, an anti-ras antisense; '

(viii) gene therapy,approaches, including for,example approachesito replace.aberrant genes
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene therapy; and

(ix) 1mmunotherapy approaches, including for example ex-vivo and m-vivo approaches to
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendntic cells, approaches using cytoldne—transféctcd-tumour cell lines
and approaches using anti-idiotypic antibodies.

Such conjoint treatment may be achieved by way of the simulta.neéus, sequential or
separate dosing of the indivadual components of the treatment. Such combination products
employ the compounds of this invention within the dosage range described hereinbefore and
the other pharmaceutically-active agent within its approved dosage range.

According to this aspect of the invention.there is provided a pharmaceutical product
comprising a quinazoline derivative of the formula I as defined hereinbefore and an additional
anti-tumour agent as defined herembefore for the conjoint treatment of cancer.

Although the compounds of the Formula I are primarily of value as therapentic agents
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for use 1n warm-blooded animals (including man), they are also useful whenever it is required
to infubit the effects of c-Src. Thus, they are useful as pharmacological standards for use in
the development of new biological tests and m the search for new pharmacological agents.

The invention will now be illustrated in the following Bxamples in which, generally :

(1) operations were carried out at ambient temper:.l:nne, i.e. in the range 17 to 25°C
and under an atmosphere of an nert gas such as argon unless otherwise stated;

(1) evaporations were carried out by rotary evaporation in vacuo and work-up
procedures were carried out after removal of residual solids by filtration;

(iii) columnn chromatography (by the flash procedure) and medium pressure liquid
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck
Lichroprep RP-18 (Ai't. 9303) reversed-phase silica obtained from E. Merck, Darmstadt,
Germany or high pressure liquid chromatography (HPLC) was performed on C18 reverse
phase silica, for example on a Dynamax C-18 60A preparative reversed-phase column;

(v) in general, the end-products of the Formula I have satisfactory microanalyses and
their structures were confirmed by nuclear magnelic resonance (NMR) and/or mass spectral
techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform
spectrometer and, where appropnate, either positive 1on data or negative ion data were
collected; NMR chemical shift values were measured on the delta scale [proton magnetic
resonance spectra were determined using a Jeol JNM EX 400 spectrometer operating at a field
strength of 400MHz, Vanan Gemim 2000 spectrometer operating at a field strength of
300MHz or 2 Bruker AM300 spectrometer operating at a field strength of 300MEHz]; the
following abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; m,
multiplet; br, broad;

(v1) intermediates were not generally fully characterised and purity was assessed by
thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis;

(vu) melting points are uncorrected and were determined using a Mettler SP62
automatic melting point apparatus or an o1l-bath apparatus; melting points for the
end-products of the Formula I were determined after crystallisation from a conventional
organic solvent such as ethanol, methanol, acetone. ether or hexane, alone or in admixture;

(viii) where certain compounds were obtained as an acid-addition salt, for example a

mono hydrochloride salt or a dihydrochlorde salt, the stoichiometry of the salt was based on
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the number and nature of the basic groups 1|-1 the compound, the exact stoichiometry of the salt
was generally not determined, for example by means of elemental analysis data;

(x1) when descnibing the substituent on the amino group at the 4-positio'n of the
quinazoline nng 1n the Examples which follow, the following chemical nomenclature has
been used ‘2,3-methylenedioxypyrid-4-yl' whereas, in the description and claims portions of
the patent specification, that group is often described as a ‘2,3-methylenedioxypyndin-4-yl
group’; for the avoidance of any doubt, 1t 1s to be understood that each of these terms relates to

a group of formula
Z "N
N ! 5
o—/
(x) the following abbreviations have been used:-
5.2 d Pe RS ;P.g,_- i H,_li—_gamemylformm'flg PI A s o e Ml
DMSO dimethylsulphoxide
THF tetrahydrofuran
DMA N.N-dimethylacetamide
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Example 1
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(3-chloropropoxy)-
6-methoxyquinazoline X

Sodium hexamethyldisilazane (1M solution in THF; 0.734 ml) was added to a solution
of 4-amino-5-chloro-2,3-methylenedioxypyridine (0.12 g) in DMF (4 ml) that had been cooled
to 0°C and the mixture was stirred for 15 minutes. A portion (0.1 g) of 4-chloro-
7-(3-chloropropoxy)-6-methoxyqunazoline was added and the resultant mxture was stirred
and allowed to warm to ambient temperature. The mixture was stirred at ambient temperature
for 16 hours. The reaction muxture was evaporated and the residue was partitioned between
methylene chloride and a saturated aqueous ammonium chloride solution. The organic phase
was washed with water and with brine, dried over magnesium sulphate and evaporated. The
residue was purified by column chromatography on silica using increasingly polar mixtures of
methylene chloride and ethyl acetate as eluent followed by 1ncreasingly polar mixtures of
methylene chlonde and acetonitrile. There was thus obtained the title compound as a white
foam (0.11 g); NMR Spectrum: (DMSOds and CD)3CO;D) 2.3 (m, 2H), 3.8 (m, 2H), 4.05 (s,
3H), 4.4 (t, 2H), 6.3 (s, 2H), 7.4 (s, 1H), 7.9 (s, 1H), 8.15 (s, 1H), 8.95 (s, 1H); Mass
Spectrum: M+H" 423 and 425.

The 4-amino-5-chloro-2,3-methylenedioxypyridine used as a starting material was

prepared as follows :-

Bromochloromethane (20 ml) was added to a mixture S5-chloro-2,3-dihydroxypyridine
(30 g), caesium carbonate (100 g) and DMF (300 1nl) and the mixture was stirred and heated
to 90°C for 3.5 hours. The mixture was cooled to ambient temperature and filtered. The
filtrgte was evaporated and the residue was purified by column chromatography on silica
using methylene chloride as eluent. There was thus obtained 5-chloro-
2,3-methylenedioxypyridine as a white solid (4.7 g); NMR Spectrum: (DMSOdg) 6.25 (s, 2H),
1.5 (s, 1H), 7.65 (s, 1H).

A mixture of diisopropylamune (8.2 ml) and THE (100 ml) was cooled to -70°C and
n-butyllithium (2.5 M in hexane, 24 ml) was addea dropwise. The mixture was stirred at
-70°C for a further 20 minutes. A solution of 5-chloro-2,3-methylenedioxypynidine (4.2 g) in
THF (40 ml) was added over 10 minutes and the reaction muxture was stirred at -70°C for
1 hour. Dry carbon dioxide gas was bubbled into the reaction mixture for 30 minutes. The
resultant reaction mixture was allowed to warm to ambient temperature. Water (20 m]) was
added and the orgamc solvent was evaporated. The residue was acidified to pH2 by the
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_ addition of 1N aqueous hydrochloric acid solution. The resultant solid was isolated and

washed in turn with water and diethyl ether and dried under vacuum at 40°C. There was thus
obtained 5-chloro-2,3-methylenedioxypyridine-4-carboxylic ac1d (3.6 g); *C NMR Spectrum:
(DMS0ds) 103, 120, 121, 138, 140, 158, 163.

A mixture of the material so obtained, diphenylphosphory! azide (3.6 ml), anhydrous
tert-butanol (13.5 ml), triethylamine (4.2 ml) and 1,4-dioxane (63 ml) was stirred and heated
to 100°C for 3 hours. The mixture was evaporated and the residue was partitioned between
cthyl acetate and water. The organic phase was washed with water, dried over magnesium
sulphate and evaporated. The residue was purified by column chromatography on silica using |
a 9:1 mixture of methylene chlonde and ethyl acetate as eluent. There was thus obtained
tert-buty! 5-chloro-2,3-methylenedioxypyrid-4-ylcarbamate (3.8 g); NMR Spectrum:
(DMSOdg) 1.45 (s, 9H), 6.2 (8, 2H), 7.7 (s, 1H), 9.2 (s, 1H).

The material so obtained was dissolved in methylene chlonde (35 ml) and the solution
was cooled to 0pC. ,Trifluoroacetic acnd { 15 ml) was added and the m:xture was stirred at-0°C
for3 hour'g Th: mixture was allowed to warm to ambient temperature and was stirred for
16 hours. The solvent was evaporated and the residue was diluted with ice water and
neuu:a]ised to pH7 by the addition of 2N aqueous sodium hydroxide solution whilst keeping
the mixture temperature at 0°C, The resultant mixture was extracted with methylene chloride
and the extract dried over magncsiumrsulphate and evaporated. The residue was punfied by
column chromatography on silica using a 19:1 mixture of methylene chloride and diethyl ether
as eluent. Thero was thus obtained 4-amino-5-chloro-2,3-methylenedioxypyndine (2 g); NMR

Spectrum: (DMSOds) 6.1 (s, 2H), 6.2 (s, 2H), 7.45 (s, 1H); BCNMRSM:Q (DMSOds)
100, 112, 125, 136, 138, 157; Mass Spectrum: M+H* 173. .

The 4-chloro-7-(3-chloropropoxy)-6-methoxyquinazoline used as a starting material
was prepared as follows :-

Ammonium formate (45 g) was added portionwise over 1.25 hours to a stirred mixture
of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one {(International Patent Application
WO 02/16352, Example 1 thereof; 20 g), 10% palladium-on-carbon catalyst (3.3 g) and DMF
(530 ml) and the reaction mixture was stirred for en edditional 30 minutes. The catalyst was
removed by filtration and the solvent was evaporated. There was thus obtained 7-hydroxy-
6-methoxy-3,4-dihydroquinazolin-4-one (8.65 g); NMR Spectrum: (DMSOd;) 3.9 (s, 3M), 7.0
(s, 1H), 7.45 (s, 1H), 7.9 (s, 1H).
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A mixture of the matenal so obtamed, acetic anhydride (63 ml) and pyridine (7.5 mi)
was heated to 100°C for 4.5 hours. The resultani mixture was allowed to stand at ambient
temperature for 16 hours. The mixture was poured into a stirred mixture (400 ml) of ice and
water. The resultant precipitate was isolated and dried under vacuum. Analysis revealed that
hydrolysis of thel acetate group on the 4-position of the quinazoline was incomplete, The
mixture was therefore further hydrolysed with water (150 ml) and pyridine (a few drops) at
90°C for 15 minutes. The resultant mixture was cooled to ambient temperature and the solid
was collected by filtration, washed with water and dned under vacuum, There was thus
obtained: 7-acetoxy-6-methoxy-3,4-dihydroquinazolin4-one (7.4 g); NMR Spectrum: *
(DMSOdg) 2.3 (s, 3H), 3.9 (s, 3H), 7.45 (s, 1H), 7.65 (s, 1H), 8.05 (s, 1H).

A mixture of a portion (2 g) of the matenal so obtained, thionyl chloride (32 ml) and
DMF (5 drops) was strred and heated to reftux for 1.5 hours. The mixture was cooled to
ambient temperature and the excess of thionyl chloride was evaporated. Toluene was added to

- the residue end evaporated, The resultant residue was diluted with methylene chioride- —

15

20

3

(15 ml) and a 10:1 mixture (80 ml) of methanol and = saturated aqueous ammoniam
hydroxide solution was added. The resultant mixture was stirred and heated to 80°C for
10 minutes. The mixture was cooled to ambient temperature and evaporated. Water was
added to the residue and the mixture was neutralised by the addition of dilute aqueous
hydrochloric acid solution. The resultant precipitate was collected by filtration and dried
under vacuum at 35°C for 16 hours. There was thus obtaned 4-chloro-7-hydroxy-
6-methoxyquinazoline (1.65 g); NMR Spectrum: (DMSOdg) 4.0 (s, 3H), 7.25 (s, 1H), 7.4 (s,
1H), 8.8 (s, 1H).

Di-tert-butyl azodicarboxylate (2.3 g) was added portionwise over a few minutes to a
stirred mixture of 4-chloro-7-hydroxy-6-methoxyquinazoline (1.65 g), 3-chloropropanol
(0.7 ml), triphenylphosphine (2.6 g) and methylene chloride (100 ml) and the reaction mixture
was stirred at ambient temperature for 2 hours. The mixture was concentrated to a volume of
about 30 ml by evaporation and the residue was purified by column chromatography on silica
using increasingly polar mixtures of petroleum ether (b.p 40-60°C) and ethyl acetate as eluent.
There was thus obtained 4-chloro-7-(3-chloropropoxy)-6-methoxyquinazoline as a white solid
(2 g); NMR Spectrum: (DMSOds) 2.3 (m, 2H), 3.8 (m, 2H), 4.05 (s, 3H), 4.4 (m, 2H), 7.45 (s,
1H), 7.55 (s, 1H), 8.9 (s, 1H).
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Example 2
7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
6-methoxyquinazoline

Using an analogous procedure to that described in Example 1, 4-chloro-
7-(2-chloroethoxy)-6-methoxyquinazoline was reacted with 4-amino-5-chloro-
2,3-methylenedioxypyridine to give the title compound in 92% yield; NMR Spectrum:
(DMSOds and CD3CO,D) 4.05 (5, 3H), 4.1 (t, 2H), 4.55 (t, 2H), 6.3 (s, 2H), 7.4 (s, 1H), 7.9
(s, 1H), 8.15 (s, 1H), B.95 (s, 1H); Mass Spectrum: M+H" 409 and 411.

The 4-chloro-7-(2-chloroethoxy)-6-methoxyquinazoline used as a starting material was
prepared as follows :-

1,2-Dichloroethane (400 ml) was added to a stirr;d mixture of 7-hydroxy-6-methoxy-
3-pivaloyloxymethyl-3,4-dihydroqunazolin-4-one (International Patent Application
WO 02/16352, Example 2, Note [4] thereof; 85 g), potassium carbonate (77 g) and DMF
(400 ml) aid the reaction mixture was heated.to, 70°C for 16 hgurs.., The reaction mixture was - - -
cooled to ambient temperzture and filtered. The filtrate was evaporated and the solid so
obtained was washed with water and dried over phosphorus ipentoxide at 50°C. The material
80 obtained was purified by column chromatography on silica using increasingly polar
mixtures of methylene chloride and ethyl acetate as eluent. There was thus obtained
7-(2-chloroethoxy)-6-methoxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4*one as a white
solid (65.6 g); NMR Spectrum: (CDCls) 1.2 (s, 9H), 3.9 (t, 2H), 4.0 (s, 3H), 4.4 (t, 2H), 5.95
(s, 2H), 7.1 (s, 1H), 7.7 (s, 1H), 8.2 (s, 1H); Mass Spectrum: M+H" 369 and 371.

A mixture of the material s0 obtained and a saturated solution of ammonia gas in
methanol (1.6 L) was stirred at ambient temperature for 2 days. The solvent was concentrated
by evaporation to about one-fourth of the original volume and the precipitate was collected by
filtration and washed with diethyl ether There was thus obtained 7-(2-chloroethoxy)-
6-methoxy-3,4-dihydroquinazolin-4-one as a white solid (44 g); NMR Spectrum: (DMSOd;)
3.9 (s, 3H), 4.05 (t, 2H), 4.4 (t, 2H), 7.15 (s, 1H), 7.45 (s, 1H), 8.0 (s, 1H); Mass Spectrum:
M+H* 255 and 257.

A mixture of a portion (5 g) of the material so obtained, thionyl chloride (28 ml) and
DMTF (0.7 ml) was stirred and heated to 80°C for 1.5 hours. The excess of thionyl chioride
was evaporated and toluene was added and evaporated. The residual solid was suspended in a
mixture of ice and water and basified to pH7.5 by the addition of 2N aqueous sodium
hydroxide solution followed by a saturated aqueous sodium bicarbonate solution. The
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resultant solid was collected by filtration, washed with water and diethyl ether and dried over
over phosphorus pentoxide under vacoum. The rnaterial so obtained was purified by column '
chromatography on silica using increasingly polar mixtures of methylene chloride and
acetonitrile as eluent, There was thus obtained 4-chloro-7‘—(2-chloroethoxy)-
6-methoxyquinazoline (3.06 g); NMR Sm' : (CDCl3) 3.95 (t, 2H), 4.1 (s, 3H), 4.5 (¢, 2H),
7.35 (s, 1H), 7.45 (s, 1H), 8.9 (s, 1H); Mass Specorum: M+H' 273 and 275.

Example 3
4-(5-chloro-2,3-methylenedioxypyrid-4-ylaminop)-6-methoxy- * '
7-[3-(4-prop-2-ynylpiperazin-1-yl)propoxylquinazoline

A mixture of 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(3-chloropropoxy)-
6-methoxyquinazoline (0.08 g), 1-prop-2-ynylpiperazine (0.047 g), potassium iodide (0.01 g)
and DMA (2 ml) was stirred and heated to 80°C for 3.5 hours. The solvent was evaporated
and the residae was partitoned hetween methylene ciloride and a ssiurated-equecn;~ - ’
ammonium c;hloridc .;.oluuon. The organic phase ‘was dried over magnesium sulphate and
evaporated. The residue was punfied by column chromatography on silica using a 19:1
mixture of methylene chloride and methanol and then a 9:1 mixture of methylene chloride and
a saturated methanolic ammoma solution as eluent. The resulting gum was triturated under
diethyl ether. There was thus obtained the title compound as & solid (0.066 g); NMR_
Spectrum: (DMSOds and CF;CO;D) 2.3 (m, 2H), 3.2-3.6 (br m, 10H), 3.75 (s, 1H), 3.95 (br s,
2H), 4.0 (s, 3H), 4.35 (m, 2H), 6 3 (s, 2H), 7.4 (s, LI, 7.9 (s, 1H), 8.15 (s, 1H), 8.95 (s, 1H);
Mass Spectrum: M-+H" 511 and 513.

The 1-prop-2-ynylpiperazine used as a starting material was prepared as follows :-

Propargyl bromide (80% solution in toluene; 40 ml) was added dropwise during
10 minutes to a stirred mixture of 1-tert-butoxycarbonylpiperazine (50 g), potassium
carbonate (74.2 g) and acetonitrile (2 L) that had been cooled to 0°C. The mixture was stirred
for 1.5 hours and allowed to warm to ambient temperature. The mxture was filtered and the
filtrate was evaporated. The residue was purified by column chromatography on silica using
increasingly polar mixtures of methylene chloride and ethyl acetate as eluent. There was thus
obtained tert-butyl 4-prop-2-ynylpiperazine-1-carboxylate as an oil (45.5 g); NMR Spectrum:
(CDCls) 1.4 (s, SH), 2.2 (s, 1H), 2.45 (m, 4H), 3.3 (s, 2H), 3.45 (m, 4H).

A solution of the matenal so obtained 1n methylene chlonde (100 ml) was added
slowly to a solution of hydrogen chloride gas in 1,4-dioxane (4M, 450 ml). The reaction was

o
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slightly exothermic and a precipitate formed as carbon dioxide gas was evolved. The mixture
was stirred at ambient temperature for 1-hour. The resultant mixture was evaporated and the
residue was suspended in methylene chloride. A sclution of ammonia gas in methanol (M,
110 ml) was added and the mixture was stirred at ambient temperature for 15 minutes. The
mixture was filtered and the filtrate was evaporated. An oil was obtained which crystallised
on standing. There was thus obtained 1-prop-2-ynylpiperazine (23 g); NMR Spectrum:
(CDCI3) 2.2 (s, 1H), 2.5 (br s, 4H), 2.85 (m, 4H), 3.25 (s, 2H).
Example 4 o
7-(2-chloroethoxy)-4-(5-chlore-2,3-methylenedioxypyrid-4-ylamino)-
S-tetrahydropyran-4-yloxyquinazoline X

Using an analogous procedure to that described in Example 1, 4-chloro-
7-(2-chloroethoxy)-5-tetrahydropyran—4-yloxyquinazoline was reacted with 4-amino-5-chloro-
2,3-methylencdmxypyndme to.give the title, compound in 37% yleld,.-NMR Sneclnm Py
(CDCl3)2'0(m,2H),23(m,2H) 365(m,2H) 39(m,2H) 41 (m,ZI-I) 44(n1,2H) 48
(m, 1H), 6.2 (s, 2H), 6.65 (s, 1H), 6.9 (s, 1H), 7.8 (s, 1H), 8.6 (s, LH), 9.5 (s, 1H); Mass_
Spectrum: M+H' 479 and 481.

The 4—chloro—7—(2-ch]oro;ﬂloxy)-5-teu'ahydropyran-4-yloxyqu1nazoline usedas a
starting material was prepared as follows :-

Di-tert-butyl azodicarboxylate (0.338 g) was added to a stirred mixture of 4-chloro-
7-hydroxy-5-tetrahydropyran-4-yloxyquinazoline (International Patent Application
WO 01/94341, Example 15, Note [10] thereof; 0.25 g), 2-chloroethanol (0.073 ml),
tnphenylphosphine (0.385 g) and methylene chloride (15 ml) and the reaction mixture was

stirred at ambient temperature for 1 hour, The mixture was concentrated to a volume of about
5 ml by evaporation and the residue was purified by column chromatography on silica using
mcreasingly polar mixtures of petroleum ether (b.p 40-60°C) and ethyl acetate as eluent.
There was thus obtained 4-chloro-7-(2-chloroethoxy)-5-tetrahydropyran-4-yloxyquinazoline
as a solid (0.17 g); NMR Sopectrum® (CDCls) 2.0 (m, 2H), 2.15 (m, 2H), 3.7 (m, 2H), 3.95 (t,
2H), 4.1 (m, 2H), 4.4 (t, 2H), 4.8 (m, 1H), 6.7 (s, 1H), 6.95 (s, 1H), 8.85 (s, 1H).
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Example 5
7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
5-isopropoxyquinazoline

Using an analogous procedure to that des:ribed in Example 1, 4-chloro-
7-(2-chloroethoxy)-5-isopropoxyquinazoline was reacted with 4-amino-5-chloro-
2,3-methylenedioxypyridine to give the title compound 1n 86% yield; NMR Spectrum:
(CDCls) 1.55 (d, 6H), 3.9 (t, 2H), 4.4 (t, 2H), 4.9 (m, 1H), 6.2 (s, 2H), 6.6 (s, 1H), 6.85 (s,
IH), 7.75 (s, 1H), 8.6 (s, 1H), 9.65 (s, 1H); Mass Spectrum: M+H' 437 and 439.

The 4-chloro-7-(2-chloroethoxy)-5-isopropoxyquinazoline used as a starting material

-was prepared as follows :-

Ds-tert-butyl azodicarboxylate (28.9 g) was added to a stirred mixture of

+ 7-benzyloxy-5-hydroxy-3-pivaloyloxymethyl-3,4- dihydroquinazolin-4-one (International

Patent Application WO 01/94341, Example 15, Note [8] thereof; 30 g), isopropanol
(7.3 mi), u'iphepylpﬁps'phinc (32.95 g) and methy];.ane chleride (350 ml) that-had been -~ -
cooled to 0°C. The reaction mixture was allowed to wamm to ambient temperature and
was stirred for 1.5 hours. The mixture was evaporated and the residue was purified by
column chromatography on silica using increasingly polar mixtures of methylene chloride
and methanol as eluent. There was thus obtained 7-benzyloxy-5-1sopropoxy-
3,4-dihydroquinazolin-4-one as a solid (23.8 g); NMR Spectrum: (DMSOds) 7.89 (s, 1H),
7.5-7.3 (m, 5H), 6.75 (s, 1H), 6.62 (3, 1H), 5.24 (s, 2H), 4.65 (m, 1H), 1.29 (d, 6H).
Ammonium formate (48.4 g) was added to a stured mixture of 7-benzyloxy-
S-isopropoxy-3,4-dihydroquinazolin-4-one (23.8 g), 10% palladium-on-carbon catalyst (2.8 g
and DMF (300 ml) and the resultant mixture was stirred at ambient temperature for 2 hours.
The mixture was filtered and the filtrate was evapcrated. The material so obtained was
triturated under water, the pH of which was adjusted to pH7. The solid so obtained was
collected by filtration, washed with water and with diethyl ether and dried over phosphorus
pentoxide under vacuum. There was thus obtained 7-hydroxy-5-isopropoxy-
3.4-dihydroquinazolin-4-one as a white solid (15.9 g); NMR Spectrum: (DMSOds) 1.3 (d,
6H), 4.57 (m, 1H), 6.42 (s, 1H), 6.5 (s, 1H), 7.8 (s, 1H).
A mixture of the material so obtamed, aceti: anhydride (34 ml) and pyndine
(0.62 ml) was heated to 70°C for 30 munutes. The reaction mixture was cooled to
ambient temperature and the excess of acetic anhydride was evaporated. The white solid
so obtained was added to hot water (80°C, 250 m]) and the mixture was stirred vigorously

4O
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and heated to 80°C for 20 minutes. The mixture was cooled to ambient temperature and
the solid was 1solated and dned over phosphorus pentoxide. There was thus obtained
7-acetoxy-S-isopropoxy-3,4-dihydroquinazolin-4-one (17.86 g); NMR Spectrum:
(DMSOdg) 7.97 (s, 1H), 6.91 (s, 1H), 6.85 (s, 1H), 4.65 (m, 1H), 2.32 (s, 3H), 1.33 (d,
5 6H)
A mixture of a portion (5.4 g) of the material so obtamned, triphenylphosphine (10.8 g),

carbon tetrachlonde (12 ml) and 1,2-dichloroethane (50 ml) was stired and heated to 70°C for
2 hours. The mixture was cooled to ambient temperature and the solvent was evaporated.
The residue was dissolved in a 0.5M solution of ammonia gas in 1,4-dioxane (250 ml) and the

10 mixture was heated to 70°C for 10 minutes. The solvent was evaporated and the residue was
cooled n an ice-water bath. Methylene chloride and water were added and the aqueous layer
was brought to pH7 by the addition of dilute aqueons hydrochloric acid. The mixture was
filtered. The organic phase was dried over magnesium sulphate and evaporated to give

- 4:chlogo:.7;-;hydroxy.-5-is_opropoxygum_azol_i_ne'-.as a foam which wes used without further
15 purification
Di-tert-butyl azodicarboxylate (7.9 g) was added to a stired mixture of the 4-chloro-

7-hydroxy-5-isopropoxyquinazoline so obtained, 2-chloroethanol (1.5 ml), tnphenylphosphine
(8 g) and methylene chloride (200 ml) and the reaction mixture was stirred at ambient
temperature for 4 hours. The mixture was concenirated by evaporation and the residue was

20 purified by column chromatography on silica using increasingly polar mixtures of petroleum
ether (b.p 40-60°C) and ethyl acetate as eluent. There was thus obtained 4-chloro-
7-(2-chloroethoxy)-5-isopropoxyquinazoline (2.5 g); NMR Spectrum: {CDCl;) 1.45 (d, 6H),
39 (t, 2H), 44 (t, 2H), 4.75 (m, 1H), 6.65 (s, 1H), 6.9 (s, 1H), 8.8 (s, 1H).

25 Example 6
Using an analogous procedure to that described 1n Example 3, the appropriate
7-haloalkoxyquinazoline was reacted with the appropriate heterocyclic compound to give the
compounds described in Table I. Unless otherwise stated, each compound described in

Table I was obtained as a free base.
30
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TableI
(R3),
(R,
Compouml o ®RNg ®>,
No. & Not
[1] 6-metl:10xy-7-[3-(4-isobutyry1piperazin—l-yl)pmpoxy] 5-chloro
[2] 6-methoxy- S-chloro
7-{3-[4-(2,2,2-tnfluoroethyl)piperazin-1-yl]propoxy)
" [3] - | 6-methoxy®/-[2~(4-prop-2-ynylpiperazin-1-yl)ethoxy] - 5-chloro
[4] S-tetrahydropyran-4-yloxy- 3-chloro
7-[2-(4-acetylpiperazin-1-yl)ethoxy]
(5] 5-tetrahydropyran-4-yloxy- 5-chloro
7-{2-[(3RS,4SR)-3,4-methylenedioxypyrrolidin-1-yl)ethoxy}
[6] 5-180propoxy-7-[2-(4-acetylpiperazin-1-yl)ethoxy] S-chloro
[1 [ 5-isopropoxy- 5-chloro
7-{2-[(3RS 4SR)-3,4-methylenedioxypyrrohdm-1-yl]ethoxy}
[8] 6-(2-morpholinoethoxy)-7-methoxy 5-chloro
9] 6-[2-(4-methylpiperazin-1-yl)ethoxy]-7-methoxy S-chloro
[10] 6-(2-pyrrohdin-1-ylethoxy)-7-methoxy 5-chloro
[11] 6-[2-(4-acetylpiperazin-1-yl)ethoxy]-7-methoxy 5-chloro
[12] 6-{2-[(3RS,4SR)-3,4-methylenedioxypyrrolidin- 5-chloro
1-yllethoxy}-7-methoxy
[13) 6~(3-pymrohidin-1-ylpropoxy)-7-methoxy 5-chloro
[14] 6-(3-morpholinopropoxy)-7-methoxy S-chloro
[15] 6—[3-(4—acer.ylp1peraz.m-1-yl)propoxy]-’f—mcthoxy 5-chloro
f16] 6-[3-(4-methylpiperazin-1-yl)propoxy)-7-methoxy 5-chloro
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[17] 6-{3-[(3RS,4SR)-3,4-methylenedioxypyrrolidin- 5-chloro
1-yllpropoxy}-7-methoxy
[18] 5-tetrahydropyran-4-yloxy-7-[2-(4-prop-2-ynylpiperazin- 5-chloro
1-yl)ethoxy]
[19] S-tetrahydropyran-4-yloxy-7-(2-morpholinoethoxy) 5-chloro
[20] S-tetrahydropyran-4-yloxy-7-(3-morpholinopropoxy) 5-chloro
* 21 S-tetrahydropyran-4-yloxy-7-[3-(4-prop-2-ynylpiperazin- S~chloro
1-yDpropoxy]
[22] S-1sopropoxy-7-(2-piperazin-1-ylethoxy) 5-chloro
[23] S-isopropoxy-7-{2-[4-(2-hydroxyethyl)piperazin- 5-chloro
‘| 1-yllethoxy}
[24] S-isopropoxy-7-(2-pyrrolidin-1-ylethoxy) 5-chloro
[25] 5-isopropoxy-7-(2-pipendinoethoxy) S-chloro
- SR [ 26]98 < RS HESFROPOXY-7- (2-morPhohndethoxy)s "+ W hodW Zarl b, hg aphn e
[27} S-isopropoxy-7-[2-(4-prop-2-ynylpiperazin-1-yl)ethoxy] 5-chloro
[28] S-isopropoxy-6-{2-[(3RS,4SR)-3 4-dimethoxypyrrolidin- 5-chloro
1-yl]ethoxy}
[29] 6-{ 2—[(3RS,4SR)-3,4-ethylidsnedioxyp.yn'ohdin- S-chloro
1-ylJethoxy}-5-isopropoxy
[30] S-isopropoxy-7-[2-(4-methylpiperazin-1-yl)ethoxy] S-chloro
[31] S-isopropoxy-7-(3-morpholinopropoxy) 5-chloro
[32] 7-(3-morpholinopropoxy) . 5-chloro
[33] 7-[3-(4-acetylpiperazin-1-yi)propoxy] 5-chioro
[34] 6-methoxy-7-[2-(4-prop-2-ynylpiperazin-1-yl)ethoxy] hydrogen
[35] 6-methoxy-7-[3-(4-prop-2-ynylpiperazin-1-yl)propoxy] hydrogen
Notes

7-(3-chloropropoxy)-6-methoxyquinazohne and 1-isobutyrylpiperazine. The reaction mixture

5 was heated to 120°C for 3 hours. The reaction product was punfied by column

chromatography on a C18 reversed phase silica column (Waters Symmetry column,
5 microns silica, 19 mm diameter, 100 mm length) using a decreasmngly polar mixture of
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water and acetonitrile (containing 1% acetic acid) as eluent. The matenal so obtained was
dissolved in methylene chloride and an ion exchange resin (diethylaminopolystyrene resin,

4 equrvalents) was added and the mixture was stirred forPO munutes. The mixture was
filtered and the filtrate was evaporated. The resultant residue was triturated under pentane to
give the required product in 51% yield which gave the following characterising data; NMR_
Spectrum: (CDCls) 1.1 (d, 6H), 2.1 {m, 2¥), 2.45 (m, 4H), 2.55 (m, 2H), 2.75 (m, 1H), 3.5
(m, 2H), 3.6 (m, 2H), 4.0 (s, 3H), 4.25 (t, 2H), 6.1 (s, 2H), 7.1 (br s, 1H), 7.3 (s, 1H), 7.75 (s,
1H), 8.7 (br s, 1H); Mass Spectrum, M+H' 543 znd 545.

. The 1-isobutyrylpiperazine used as a starting material was prepared as follows :-

.. Isobutyryl chloride (3.25 ml) was added dropwise to a stirred mixture of
1-benzylpiperazine (5 g), triethylamine (4.35 ml) and methylene chioride (75 ml) which was
cooléd'to 0°C. The reaction mixture was allowed to warm to ambient temperature and stirred
for 1 hour. The mixture was partitioned between methylene chloride and water. The organic
phase was washed-with water and with brine, dried over rwgnesium sulphate snd-evaporated.
The residue was punified by column chromatography on silica using a 3:2 mixture of
methylene chloride and ethyl acetate as eluent. There was thus obtained 1-benzyl-
4-isobutyrylpiperazine (5.95 g) as an o1l; NMR Spectrum: (CDCls) 1.1 (d, 6H), 2.45 (m, 4H),
2.8 (m, 1H), 3.5 (m, 4H), 3.65 (m, 2H), 7.3 (m, 5H); Mass Spectrum- M+H* 247,

A mixture of the material so obtained, cyclohexene (70 ml), palladium oxide-on-
carbon catalyst (20%; 1.1 g) and ethanol (120 ml) was stirred end heated to 80°C for 3 hours.
The catalyst was removed by filtration and the solvent was evaporated to give
1-1sobutyrylpiperazine (3.7 g) as a solid; NMR Sgectrum: (CDCl,) 1.05 (d, 6H), 2.75 (m, 1H),
2.8 (m, 4H), 3.45 (m, 2H), 3.55 (m, 2H).

[2]  The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
7-(3-chloropropoxy)-6-methoxyquinazoline and 1-(2,2,2-triflucroethyl)piperazine. The
reaction mixture was heated to 120°C for 3 hours. The reaction product was purified by
column chromatography on a C18 reversed phase silica column (Waters Symmetry column,
5 microns silica, 19 mm diameter, 100 mm length) using a decreasingly polar mixture of
water and acetonitnle (containing 1% acetic acid) as eluent. The material so obtained was
dissolved 1n methylene chlonde and an jon exchange resin (diethylamnopolystyrene resin,

4 equivalents) was added and the mixture was shrred for 30 minutes. The mixture was
filtered and the filtrate was evaporated. The resultant residue was triturated under pentane to

give the required product in 72% yield which gave the following characterising data; NMR
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Spectrum: (CDCls) 2.1 (m, 2H), 2.5 (m, 6H), 2.7 (m, 4H), 2.95 (q, 2H), 4.05 (s, 3H), 4.25 (t,
2H), 6.1 (s, 2H), 7.1 (br s, 1H), 7.3 (s, 1H), 7.75 (s, 1H), 8.35 (br s, 1H); Mass Spectrum:
M-+H* 555 and 557; Elemental Analysis: Found C, 51.8; H, 5.0; N, 14.8; Cz4H25CIFsNO4
requires C, 51.9; H, 4.7; N, 15.1%.

The 1-(2,2,2-trifluoroethyl)piperazine used as a starting material was prepared as
follows :-

2,2,2-Trifluoroethyl trifluvoromethanesulphonate (8.2 g) was added to a stirred mixture
of 1-tert-butoxycarbonylpiperazine (6 g), potassium carbonate (5.77 g) and acetonitrile
(30 ml) and the resultant mixture was stirred at ambient temperature for 16 hours. The
mixture was filtered and the filtrate was evaporated. The residue was purified by column
chromatography on silica using increasingly polar mixtures of petroleum ether (b.p 40-60°C)
and ethyl acetate as eluent. There was thus obtained tert-butyl
4-(2,2,2-trifluoroethylpiperazine-1-carboxylate as a sohid (8.1 g); NMR Spectrum: (CDCls)
145 (0,95, 2,6,(m, 4H), 2.95.(0, 2, 340, 4H). ..« . .. e s oamuew e

Hydrogen chloride gas was bubbled through a solution of tert-butyl
4-(2,2,2-tnfluoroethylpiperazine-1-carboxylate (8 g) in ethyl acetate (50 ml) during 1.5 hours.
A precipitate formed as carbon dioxide gas was evolved. The precipitate was collected by
filtration, washed with ethyl acetate and dried under vacoum. There was thus obtained
1-(2,2,2-trifluoroethyl)piperazine hydrochlonde (7 g); NMR Spectrum: (DMSOds and
CF3CO:D) 2 85 (m, 4H), 3.1 (m, 4H), 3.35 (q, 2H).

The material so obtained was suspended in methylene chloride and a saturated
methanolic ammonia solution (20 ml) was added. The resultant mixture was stirred at
ambient temperature for 20 minutes. The muxture was filtered and the filtrate was evaporated
at ambient temperature under vacuum. There wes thus obtained
1-(2,2,2-trifluoroethyl)piperazine which was used without any additional purification.

(3] The reactants were 7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypyrid-
4-ylamino)-6-methoxyquinazoline and 1-prop-2-ynylpiperazine. The required product was
obtained in 52% yield and gave the following characterising data; NMR Spectrum: (DMSQd;
and CF;CO2D) 3.3 (br s, 4H), 3.6 (br s, 4H), 3.75 (br s, 3H), 3.95 (s, 2H), 4.05 (s, 3H), 4.65 (t,
2H), 6.3 (s, 2H), 7.5 (s, 1H), 7.9 (s, 1H), 8.2 (5, 1H), 9.0 (s, 1H); Mass Spectrum:

M+H" 497 and 499; Elemental Analysis: Found C, 56 3; H, 5.4; N, 16.2;

C24HzsCINsO4 0.7H,0 requires C, 56.6; H, 5.2; N, 16.5%.

{
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{41 The reactants were 7-(2—E:hloroeﬂ10xy)-4 -(5-chlor&2.é-memylenedioxypyﬂd—
4-ylamino)-5-tetrahydropyran-4-yloxyquinazoline and 1-acetylpiperazine. The reaction
mixture was heated to 80°C for 3 hours and then to 110°C for 5 hours, The reaction product
was purified by column chromatography on a C18 revecs‘;x! phase silica column (Waters
Symmetry column, 5 mucrons silica, 19 mm diameter, 100 mm length) using a decreasingly
polar mixture of water and acetonitrile (containing 1% acetic acid) as eluent. The organic
solvents were evaporated and the pH of the aqueous phase was adjusted to 7.5. The solution
was extracted with methylene chloride and the organic phase was dried over magnesium
suiphate and evaporated. The resultant residue was triturated under diethy! ether to give the
required product in 45% yield which gave the following characterising data; NMR Spectrim:
(CDCl3) 2.0 (m, ZH), 2.1 (s, 3H), 2.3 (m, 2H), 2.6 (m, 4H), 2.95 (m, 2H), 3.55 (m, 2H), 3.65
(m, 4H), 4.1 (m, 2H), 4.3 (m, 2H), 4.8 (m, 1H), 6.2 (s, 2H), 6 6 (5, 1H), 6.9 (s, 1H), 7.8 (s,
1H), 8.65 (s, 1H), 9.5 (s, 1H); Mass Spectrum: M-+H' 571 and 573; Elemental Analysis:

- Found C, 55.3; H, 5.4; N, 13.9; Cz7H3;CINsOs-1H,0 requires C, 55.1; H, 5.7;: Ni3l4.3. 1sa
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[5]  The reactants were 7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypyrid-
4-ylamino)-5-tetrahydropyran-4-yloxyqunazoline and
(3RS,45R)-3,4-methylenedioxypyrrolidine. The reaction mixture was heated to 80°C for
3 hours and then to 110°C for 5 hours. The reaction product was purified by column
chromatography on a C18 reversed phase silica column (Waters Symmetry column, 5 microns
silica, 19 mm diameter, 100 mm length) using a d=creasingly polar mixture of water and
acetonitrile (containing 1% acetic acid) as eluent. The organic solvents were evaporated and
the pH of the aqueous phase was adjusted to 7.5. The solution was extracted with methylene
chloride and the organic phase was dried over magnesium sulphate and evaporated. The
resultant residue was triturated under diethyl ether to give the required product in 69% yield
which gave the following charactensing data; NMR Spectrum: (CDCl3) 2.0 (m, 2H), 2.3 (m,
2H), 2.4 (m, 2H), 2.3 (t, 2H), 3.3 (d, 2H), 3.55 (m, 2H), 4.1 (m, 2H), 4.3 (1, 2H), 4.65 (m, 2H),
4.8 (m, 1H), 4.9 (s, 1H), 5.2 (s, 1H), 6.2 (s, 2H), 6.6 (s, 1H), 6.9 (s, 1H), 7.8 (s, 1H), 8.65 (s,
1H), 9.5 (s, 1H); Mass Spectrum: M+H" 558 and 560; Elemental Analvsis: Found C, 56.5;
H, 5.3; N, 12.5; C3sHzsCINsO; 0.2Et;0 requures C, 56.2; H, 5.3; N, 12.2%.

The (3RS,45R)-3,4-methylenedioxypyrrohdine used as a starting material was
prepared as follows :-

A solution of di-tert-butyl dicarbonate (BoczQ, 78.95 g} in ethyl acetate (125 ml)
was added dropwise to a stirred mixture of 3-pyrroline (25 g; 65% pure contamning
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pyrrolidine) and ethy! acetate -(125 ml) which had been cooled to 0°C. The reaction
ternperature was maintained at 5-10°C during the addition. The resultant reaction
mixture was allowed to warm to ambient temperature overnight. The reaction mixture -
was washed successively with water, 0.1N aqueous hydrochloric acid solution, water, a
saturated ﬁqueous sodium bicarbonate solution and brine, dried over magnesium sulphate
and evaporated. There was thus obtained, as a colorless oil (62 g), a 2:1 mixture of
tert-butyl 3-pyrroline-1-carboxylate, NMR: (CDCl3) 1.45 (s, 9H), 4.1 (d, 4H), 6.75 (m,
2H), and tert-butyl pyrrolidine-1-carboxylate, NMR: (CDCl3) 1.5 (s, 9H), 1.8 (br s, 4H),
3.3 (br s, 4H). v

A solution of the mixture of materials so obtained in acetone (500 ml) was added
dropwise to a mixture of N-methylmorpholine-N-oxide (28.45 g), osmium tetroxide (1 g) and
water (500 ml) whilst keeping the reaction temperature below 25°C, The reaction mixture

was then stirred at ambient temperature for 5 hours. The solvent was evaporated and the

resiglueﬁw_as‘,ga{t_iligpgd@gtweeq ethyl acetate and water. :The organic phase was washed with -
brine, dried over magnesium sulphate and evaporated. The residue was purified by column
chromatography on silica using increasingly polar mixtures of petroleum ether (b.p. 40-60°C)
and ethyl acetate as eluent and by further column chromatography on silica using increasingly
polar mixtures of methylene chlonde and methanol. There was thus obtained tert-butyl
(3RS,4SR)-3,4-dihydroxypyrrolidine-1-carboxylate as an oil (34.6 g); NMR Spectrum: -
{CDCl3) 1.45 (s, 9H), 2.65 (m, 2H), 3.35 (m, 2H), 3.6 (m, 2H), 4.25 (m, 2H).

A solution of tert-butyl (3RS,4SR)-3,4-dihydroxypyrrolidine-1-carboxylate (34.6 g) 1n
DMF (400 ml) was cooled to 0-5°C and sodium hydride (60% dispersion in mineral oil,
0 375 mol) was added portionwise. The reachion mixture was stirred at 5°C for 1 hour.
Dibromomethane (15.6 ml) was added and the reaction mixture was stiryed at 5°C for
30 minutes. The reaction mixture was allowed to warm to ambient temperature and was
stirred for 16 hours. The DMF was evaporated and the residue was partitioned between ethyl
acetate and water. The organic phase was washed with water and with brine, dried over
magnesium sulphate and evaporated. The ressdue was purified by column chromatography on
silica using increasingly polar mixtures of petroleurn ether (b.p. 40-60°C) and ethyl acetate as
eluent. There was thus obtained tjg-but:;vl (3RS 4SR)-3,4-methylenedioxypyrrolidine-
1-carboxylate as a colourless o1l (19.77 g);NMR Spectrum: (CDCl3) 1.45 (s, 9H), 3.35 (m,

2H), 3.75 (br s, 2H), 4.65 (m, 2H), 4.9 (s, 1H), 5.1 (s, 1H).
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A cooled 5M solution of hydrogen chioride 1n isopropanol (150 ml) was added to a
solution of text-butyl (3RS,4SR)-3,4-methylenedioxypyrrolidine-1-carboxylate (19 7 g) in
methylene chloride (500 ml) that was cooled 1n &n ice bath. The reaction mixture was allowed
to warm to ambient temperature and was stirred for 4 hm;rs. The solvent was evaporated and
the residue was triturated 'under diethyl ether. The precipitate was collected by filtration,
washed with diethyl ether and dried. There was thus obtained (3RS,4SR)-3,4-
methylenedioxypyrrolidine hydrochloride as a beige solid (13.18 g); NMR Spectrum:
(DMSOdg) 3.15 (m, 2H), 3.35 (m, 2H), 4.65 (s, 1H), 4.8 (m, 2H), 5.1 (s, 1H).

The material so obtained was suspended in diethy! ether and a saturated methanohic
ammonia solution was added The resultant mixture was stirred at ambient temperature for
10 minutes. The mixture was filtered and the solvent was evaporatéd at ambient temperature
under vacuum. There was thus obtained (3RS,4SR)-3,4-methylenedioxypyrrolidine which
was used without any additional punfication.

- [6] - - . The-reactants were 7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenediexypyrid- - — -

4-ylamino)-5-isopropoxyquinazoline and 1-acetylpiperazine. The reaction mixture was heated
to 85°C for 8 hours. The reaction product was purified by column chromatography on silica
using increasingly polar mixtures of methylene chloride and methanol as eluent. The product
was obtained in 89% yield and gave the following characterising data; m.p. 208-210°C; NMR._
Spectrum: (CDCls) 1.55 (d, 6H), 2.1 (s, 3H), 2.6 (m, 4H), 2.9 (t, 2H), 3.5 (t, 2H), 3.7 (t, 2H),
4.25 (t, 2H), 4.85 (m, 1H), 6.15 (s, 2H), 6.55 (s, 1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H),
9.6 (s, 1H); Mass Spectrum: M+H* 529 and 531; Elementa! Analysis: Found C, 57.0; H, 5.7;
N, 15.7; C2sHz9CINgOs requires C, 56.8; H, 5.5; N, 15.9%,

(7]  The reactants were 7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypyrid-
4-ylamino)-5-isopropoxyquinazoline and (3RS,4SR)-3,4-methylenedioxypyrrohdine. The
reaction mixture was heated to 95°C for 3 hours. The reaction product was purified by
column chromatography on a C18 reversed phase silica column (Waters Symmetry column,

5 mucrons silica, 19 mm diameter, 100 mm length) using a decreasingly polar mixture of
water and acetonitrile (containing 1% acetic acid) as eluent. The organic solvents were
evaporated and the pH of the aqueous phase was acjusted to 7. The solution was extracted
with methylene chloride and the organic phase was dried over magnesium sulphate and
evaporated. The resultant residue was triturated under diethy! ether to give the required
product in 64% yield which gave the following chasacterising data; NMR Spectrum: (CDCls)
1.55 (d, 6H), 2.35 (m, 2H), 2.9 (t, 2H), 3.25 (d, 2H), 4.25 (t, 2H), 4.6 (m, 2H), 4 85 (m, 1H),

x4
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4.9 (s, 1H), 5.15 (s, 1H), 6.15 (s, 2H), 6.55 (s, -IH), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6
(s, 1H); Mass Spectrum: M+H" 516 and 518; Elemental Analysis: Found C, 54 7; H, 5.2;

N, 13.2; Ca4H26CINsOg 0.5H20 requires C, 54.9; H, 5.2; N, 13.3%.

[8]' The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
6-(2-chloroethoxy)-7-methoxyqunazoline (the preparation of which is described in

Example 7 hereinafter) and morpholine. The reaction mixture was heated to 120°C for

16 hours. The required product was obtained in 69% yield and gave the following
characterising data; NMR Spectrum: (CDCl;3 and CD3CO,D) 3.3 (m, 4H), 3.5 (t, 2H), 3.95 (m,
4H), 4.05 (s, 3H), 4.6 (t, 2H), 6.15 (s, 2H),:7.6 (s, 1H), 7.8 (s, 2H), 8.6 (s, 1H); Mass
Spectrum: M+H" 460 and 462; Elemental Analysis: Found C, 53.45; H, 4.8; N, 14.5;
C21Hz;CINsOs 0.55H,0 requires C, 53.7; H, 5.0; N, 14.9%.

[91  The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
6-(2-chloroethoxy)-7-methoxyquinazoline and 1-methylpiperazine. The reaction mixture was
heated to 120°C-for;16-hours. ; The reaction-product was purified by column chromatography
on a Waters X-Terre silica column (C18 reversed-phase, 5 microns, 19 mm diameter, 100 mm
length; Waters Inc., Milford, MA01757, USA) and eluted with decreasingly polar mixtures of
an ammonium carbonate buffer (2 g/ in water) and acetonitrile, Appropriate fractions were
collected, the organic solvent was evaporated and the resultant mixture was partitioned
between ethy] acetate and a saturated aqueous sodium bicarbonate solution. The orgamc
phase was dried over magnesium sulphate and evaporated. There was thus obtained the
required product in 29% yield which gave the following characterising data; NMR Spectrom:

" (CDCl; and CD3;CO,;D) 2.7 (s, 3H), 3.25-3.35 (br m, 10H), 4.05 (s, 3H), 4.45 (t, 2H), 6.15 (s,

2H), 7.55 (s, 1H), 7.7 (s, 1H), 7.8 (s, 1H), 8.65 (s, 1H); Mass Spectrum: M+H" 473 and 475;
Elemental Analysis: Found C, 54.9; H, 5.3; N, 17.1; C23HasCINgO4 0.4H;0 requires C, 55.0;
H, 5.4; N, 17.5%. )

[10] The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
6-(2-chloroethoxy)-7-methoxyquinazoline and pyrrolidine. The reaction mixture was heated
to 120°C for 16 hours. The required product was obtained in 41% yield and gave the
following characterising data; NMR Spectrum: (CDCl3 and CD;CO;D) 2.15 (m, 4H), 3.3-3'6
(brs, 4H), 3.7 (t, 2H), 4.05 (s, 3H), 4.65 (t, 2H), 6.15 (s, 2H), 7.65 (5, 1H), 7.8 (s, 1H), 7 9 (s,
1H), 8.65 (s, 1H); Mass Spectrum: M+H' 444 and 446, Elemental Analysis: Found

C, 55.0; H, 5.0; N, 14.9; C2H2;CINs0O4 0.7H,0 requires C, 55.25; H, 5.2; N, 15.3%.
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[11] The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
6-(2-chloroethoxy)-7-methoxyquinazoline and 1-acetylpiperazine. The reaction muixture was
heated to 120°C for 16 hours. The required product was obtained in 51% yield and gave the
following charactenising data; NMR Spectrum: (CDCl, a'nd CDs;CO,D) 2.15 (s, 3H), 3.1 (m,
2H), 3.2 (m, 2H), 3.4 (t, 2H), 3.75 (m, 2H), 3.85 (m, 2H), 4.0 (s, 3H), 4.55 {t, 2H), 6.15 (s,
2H), 7.6 (s, 1H), 7.7 (s, 1H), 7.8 (s, 1H), 8.6 (s, 1H); Mass Spectrum: M+H" 501 and 503.
(12] The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
6-(2-chloroethoxy)-7-methoxyquinazoline and (3RS,4SR)-3,4-methylenedioxypyrrolidine.
The reaction mixture was heated to 120°C for 16 hours. The required product was obtained in
.13% yield and gave the following charactenising data; NMR Spectrum: (CDCl; and
CD;CO,D) 2.95 (m, 2H), 3.45 (t, 2H), 3.65 (d, 2H), 4.05 (s, 3H), 4.35 (1, 2H), 4.8 (m, 3H), 5.2
(s, I1H), 6.15 (s, 2H), 7 6 (s, 1H), 7.75 (s, 1H), 7 B (s, 1H), 8.65 (s, 1H); Mass Spectrum:
M+H" 488 and 490.

[13] The reactants were 4-{5-chloro-2;2-methvlenedioxypyrid-1-ylamino)- - - -« =--s=n
(.5—f3—c;hloropropoxy)-?-methoxyquinazoline (the preparation of which is described in
Example 8 hereinafter) and pyrrolidine. The reaction mixture was heated to 120°C for

16 hours. The required product was obtained in 50% yield and gave the following
characterising data; NMR Spectrum: (CDCl; and CD3CO,D) 2.1 (m, 4H), 2.4 (m, 2H), 3.0-3.8
(br s, 4H), 3.4 (1, 2H), 4.05 (5, 3H), 4.35 (t, 3H), 5.1 (s, 2H), 7.6 (s, 1H), 7.75 (s, 1H), 7.8 (5,
1H), 8.65 (s, 1H); Mass Spectrum: M+H' 458 and 460; Elemental Analysis: Found C, 57.3;
H, 5.4; N, 14.5; C2aH24CIN;O4 0.15H;0 requires C, 57.4; H, 5.3; N, 15.2%

[14] The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
6-(3-chloropropoxy)-7-methoxyqunazoline and morpholine. The reaction mixture was
heated to 120°C for 16 hours. The required product was obteined in 72% yield and gave the
following characterising data; NMR Spectrum: (CDCls) 2.1 (m, 2H), 2.5 (m, 4H), 2.6 (t, 2H),
3.7 (m, 4H), 4.05 (s, 3H), 4.25 (t, 2H), 6.1 (s, 2H), 7.05 (s, 1H), 7.15 (s, 1H), 7.3 (s, 1H), 7.75
(s, 1X0), 8.7 (s, 1H); Mass Spectrum: M+H'* 474 and 476.

[15] The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
6-(3-chloropropoxy)-7-methoxyquinazoline and [-acetylpiperazine. The reaction mixture was
heated to 120°C for 16 hours. The required prodict was obtained in 39% yield and gave the
following characterising data; NMR Spectrum’ (CDCl; and CDsCO2D) 2.15 (s, 3B), 2.35 (m,
2H), 3.15-3.3 (m, 6H), 3.8 (m, 2H), 3.9 (m, 2H), 4.0 (s, 3H), 4.3 (t, 2H), 6.15 (s, 2H), 7.6 (5,

- 1H), 7.65 (s, 1), 7.8 (s, 1H), 8.65 (s, 1H); Mass Spectrum: M+H" 515 and 517.
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[16] The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylanmno)-
6~(3-chloropropoxy)-7-methoxyquinazoline and 1-acetylpiperazine. The reaction mixture was
heated to 120°C for 16 hours. The required product was obtained in 27% yield and gave the
following characterising data; NMR Spectrum: (CDCla and CD3CO,D) 2.3 (m, 2H), 2.7 (s,
3H), 3.3 (t, 2H), 3.4 (m, 4H), 3.5 (m, 4H), 4.0 (s, 3H), 4.3 (t, 2H), 6.15 (s, 2H), 7.6 (s, 1H),
7.65 (s, 1H), 7.8 (s, 1H), 8.65 (s, 1H); Mass Spectrum: M-+H' 487 and 489,

[17] The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
6-(3-chloropropoxy)-7-methoxyquinazoline and (3RS,4SR)-3,4-methylenedioxypyrrolidine.
The reaction mixture was heated to 95°C for 3 hours. The reaction product was purified by
column chromatography on a C18 reversed phase silica column (Waters Symmetry column,

5 microns silica, 19 mm diameter, 100 mm length) using a decreasingly polar mixture of
water and acetonitrile (containing 1% acetic acid) as eluent. The orgamic solvents were
evaporated and the pH of the aqueous phase was adjusted to 7. The solution was extracted
\g@rn;g‘ghy]ene !g_hlpgi_dckand.ghg orgaqﬁc_:_p];a_s:g was dried over magnesmm_sfﬂphate and
evaporated. The resultant residue was trrturated under diethyl ether to give the required
product in 57% yield which gave the following characterising data; NMR Spectrum: (CDCl,
and CD3CO,D) 2.3 (m, 2H), 3.3 (m, 2H), 3.4 (t, 2H), 3.6 (d, 2H), 4.0 (s, 3H), 4.3 (t, 2H), 4.8
(m, 3H), 5.2 (s, 1H), 6.15 (s, 2H), 7.55 (s, 1H), 7.6 (s, 1H), 7.8 (s, 1H), 8.6 (s, 1H); Mass_
Spectrum: M+H" 502 and 504.

[18] The reactants were 4-(S~chloro-2,3-methylenedioxypyrid-4-ylamino)-
7-(2-chloroethoxy)-5-tetrahydropyran-4-yloxyquinazoline and 1-prop-2-ynylpiperazine. The
reaction mixture was heated to 80°C for 3 hours and then to 110°C for 5 hours. The reaction
product was purified by column chromatography on a Waters X-Terra sihica column (C18
reversed-phase, 5 microns, 19 mm diameter, 100 mm length) and eluted with decreasingly
polar mixtures of an ammomum carbonate buffer (2 g/L in water) and acetonitrile.

Appropriate fractions were collected, the orgamic solvent was evaporated and the resultant
mixture was partitioned between ethyl acetate and a saturated aqueous sodium bicarbonate
solution. The organic phase was dned over magnesium sulphate and evaporated. There was
thus obtained the required product in 54% yield which gave the following charactensing data;
NMR Spectrum: (DMSOdg and CD;CO3D) 1.85 (m, 2H), 2.15 (m, 2H), 2.5-3.0 (m, 10H),
3.15 (s, 1H), 3.3 (s, 2H), 3.55 (t, 2H), 3.9 (m, 2H), 4.3 (m, 2H), 5.05 (m, 1H), 6.2 (s, 2H), 6.9
(s, 2H), 7.8 (s, 1H), 8.5 (s, 1H); Mass Spectrum: M+H" 567 and 569; Elemental Analysis:
Found C, 55.9; H, 5.6; N, 14.0; C23Hj3, CINOs 2H,0 requires C, 55.8; H, 5.85; N, 13 9%,
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[19] Using the detailed conditions described in Note [18] immediately above, 4-(5-chloro-
2,3-methylenedioxypyrid-4-ylamino)-7-(2-chloroethoxy)-5-tetrahydropyran-4-
yloxyquinazoline was reacted with morpholine to give the required product in 48% yield
which gave the following characterising data; NMR Spec'trum: (DMSOd; and CD3CO,D) 1.8
(m, 2H), 2.15 (m, 2H), 2.55 (m, 4H), 2.8 (m, 2H), 3.5 (m, 2H), 3.6 (m, 4H), 3.9 (m, 2H), 4.3
(t, 2H), 5.1 (m, 1H), 6.2 (s, 2H), 6.9 (m, 2H), 7.8 (s, 1H), 8.45 (s, LF); Mass Spectrum: M+H"
530 and 532, Elemental Analysis: Found C, 51.8; H, 5.8; N, 12.1; CosH33CIN;O 2.5H0
requires C, 52.2; H, 5.8; N, 12.2%.

[20] The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
7-(3-chloropropoxy)-5-tetrahydropyran-4-ylox yquinazoline (described in Example 9
hereinafter) and morpholine. The required product was obtained in 30% yield and gave the
following characterising data; NMR Spectrum: (CDCl; and CF;CO,D) 2 05 (m, 2H), 2.35 (m,
411}, 3.15 (m, 2H), 3.45 (m, 2H), 3.75 (m, 4H), 3 9 (m, 2H), 4.2 (m, 6H), 5.0 (m, 1H), 6.3 (s,
2H), 6.85 (s, 1H), 7.0 (s, 1H), 7.9 (s, 1H), 8.7 {g, LH); Mass Spectrum: M+H' 544 and 546.
[21] The reactants were 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
7-(3-chloropropoxy)-5-tetrahydropyran-4-yloxyquinazoline and 1-prop-2-ynylpiperazine.

The reaction product was purified by column chromatography on a C18 reversed phase silica
column (Waters Symmetry column, 5 rucrons silica, 19 mm diameter, 100 mm length) using
a decreasingly polar mixture of water and acetoni-rile (containing 1% acetic acid) as eluent.
The organic solvents were evaporated and the pH of the aqueous phase was adjusted to 9. The
solution was extracted with methylene chloride and the organic phase was dried over
magnesium sulphate and evaporated. The resultant residue was triturated under per;tane to
give the required product 1n 48% yield which gave the following characterising data, NMR.
Spectrum: (DMSOds and CD;CO;D) 1.85 (m, 2H), 2.0 (m, 2H), 2.15 (m, 2H), 2.5-2.8 (br m,
10H), 3.15 (s, 1H), 3.3 (s, 2H), 3.55 (t, 2H), 3.9 (ra, 2H), 4.2 (t, 2H), 5.05 (m, 1H), 6.2 (s, 2H),
6.85 (s, 1H), 6.9 (s, 1H), 7.8 (s, 1H), 8.45 (s, 1H); Mass Spectrum: M+H" 581 and 583.

[22] The reactants were 7-(2-chloroethoxy)-4-(:5-chloro-2,3-methylenedioxypyrid-
4-ylamino)-5-isopropoxyquinazoline and piperazine. The required product was obtained 1n
30% yield and gave the following characterising data; NMR Spectrum: (CDCla) 1.55 (d, 6H),
2.6 (m, 4H), 2.85 (t, 2H), 2.95 (m, 4H), 4.25 (1, 2H), 4.85 (m, 1H), 6.15 (s, 2H), 6.55 (s, 1H),
6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9 6 (s, 1H); Mass Spectrum: M+H" 487 and 489;
Elemental Analysis: Found C, 55.4; H, 5.5; N, 16.4; CsHz7CINsO4 0.1Et,0 0.6H;0 requires
C, 55.65; H, 5.8; N, 16.6%.
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[23] The reactants were 7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypyrid-
4-ylamino)-5-isopropoxyquinazoline and 1-(2-hydroxyethyl)piperazine. The reaction mixture
was heated to 85°C for-8 hours. The reaction product was purified by column
chromatography on silica using increasingly polar muxtures of methylene chloride and
methanol as eluent, The material so obtained was triturated under diethy] ether to give the
required product 1n 67% yield which gave the following charactensing data; NMR Spectrum:
(CDCl,) 1.5 (d, 6H), 2.5-2.7 (br m, 12H), 3.65 (t, 2H), 4.25 (t, 2H), 4.8 (m, 1H), 6.15 (5, 2H),
6.6 (s, .;lI-I), 6.85 (s, 1H),.7.25 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H); Mass Spectrum:

' M+H" 531 and-533; Elemental Analysis: Found C, 55.4; H, 6.05; N, 15.2; C25H3;CINsOs
0:1Et;0 0.5H20 requires C, 55.7; H, 6.1; N, 15.35%.

[24] The reactants were 7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypyrid-
4-ylamino)-5-isopropoxyquinazoline and pyrrolidine. The reaction mixture was heated to
80°C for 4 hours. The reaction product was purified by column chromatography on a
C18 reversed,phase silica column (Waters,Syfametry coluron, 5;mucrons silica; 19 mm ¢
diameter, 100 mm length) using a decreasingly polar mixture of water and acetonitrile
(containing 1% acetic acid) as eluent. The organic solvents were evaporated and the pH of the
aqueous phase was adjusted to 9. The solution was extracted with methylene chlonde and the
organic phase was dried over magnesium sulphate and evaporated. The resultant residue was
triturated under pentane to give the required product in 62% yield which gave the following
chamacterising data; NMR Spectrum: (CDCls) 1.55 (d, 6H), 1.85 (m, 4H), 2.6 (m, 4H), 2.95 (t,
2H), 4.25 (t, 2H), 4.85 (m, 1H), 6.15 (s, 2H), 6.6 (s, LH), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s,
1H), 9.6 (s, 1H); Mass Spectrum: M+H" 472 and 474; Elemental Analysis: Found C, 58.3;

H, 5.4; N, 14.7; C23H5CIN;O, requures C, 58.5; H, 5.55; N, 14.8%. -

.[25] Using the detailed conditions described in Note [24] immediately above,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(2-chloroethoxy)-5-tetrahydropyran-
4-yloxyquinazoline was reacted with piperidine to give the required product in 52% yield
which gave the following characterising data; NMR Spectrum: (CDCls) 1.45 (m, 2H), 1.55 (d,
6H), 1.65 (m, 4H), 2.5 (m, 4H), 2.85 (t, 2H), 4.25 (t, 2H), 4.85 (m, 1H), 6.15 (s, 2H), 6.6 (s,
1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H); Mass Spectrum: M+H" 486 and 488;
Elemental Analysis: Found C, 59.3; H, 5.9; N, 14.4; C34H23CINsO4 requures C, 59.3; H, 5 8;
N, 14.4%.

[26] Using the detailed conditions described 1n Note [24] immediately above,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(2-chloroethoxy)-3-tetrahydropyran-
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4-yloxyquinazoline was reacted with morpholine to give the required product in 57% yield
which gave the following charactensing data; NMR Spectrum: (CDCly) 1.55 (4, 6H), 2 6 (m,
4H), 2.85 (t, 2H), 3.75 (m, 4H), 4.25 (t, 2H), 4.85 (m, 1H), 6.15 (s, 2H), 6.55 (s, 1H), 6.85 (s,
1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H); M_Snectmr'n: M+H' 488 and 490; Elemental
Analysis: Found C, 56.6; H, 5.4; N, 14.2; CxHz,CINsOs requires C, 56.6; H, 5.4, N, 14.35%.
[27] Using the detailed conditions described in Note [24] immediately above,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(2-chloroethoxy)-5-tetrahydropyran-
4-yloxyquinazoline was reacted with 1-prop-2-ynylpiperazine to give the required product in
41% yield which gave the following characterising data; NMR Spectrum: (CDCl3) 1.55 (d,
6H), 2.25 (s, 1H), 2.65 (br m, 8H), 2.9 (t, 2H), 3.3 (s, 2H), 4.25 (t, 2H), 4.85 (m, 1H), 6.15 (s,
ZHS. 6.55 (s, 1H), 6.85 (s, 1H), 7.75 (s, LH), 8.6 {s, 1H), 9.6 (s, 1H); Mass Spectrum:
M+H" 525 and 527; Blemental Analysis: Found C, 59.3; H, 5.4; N, 15.85; CasHagCINGOs4
requires C, 59.5; H, 5.6; N, 16.0%.
[28] The reactants were 7- (2-chlumethaay)-4-(5-chlow -2,3-mcethylenedioxypyrid- - 4+
4-ylamino)-5-1sopropoxyquinazoline and (3RS,4SR)-3,4-dimethoxypyrrolidine The required
product was obtained in 78% yield and gave the following charactenising data; NMR_
Spectrum: (DMSOds and CD;CO,D) 1.45 (d, 6H), 2.7 (m, 2H), 3.0 (m, 2H), 3.15 (m, 2H), 3.3
(s, 6H), 3.75 (m, 2H), 4.25 (t, 2H), 5.5 (m, 1H), 6.2 (3, 2H), 6.8 (s, 1H), 6.85 (s, 1H), 7.8 (s,
1H), 8.45 (s, 1H), Mass Spectrum: M+H" 532 and 534; Elemental Analysis: Found C, 56.0;
H, 5.6; N, 12.85; CpsHaaCINsOg 0.3H,0 requires C, 56.25; H, 5.7; N, 13.1%.

The (3RS,4SR)-3,4-dimethoxypyrrolidine. used as a starting material was obtained as
follows :-

A solution of tert-butyl (3RS,4SR)-3,4-dihydroxypyrrolidine-1-carboxylate (1 g) in
DME (20 ml) was cooled to 0-5°C and sodiumn hydride (60% dispersion in mineral oil,
0.433 g) was added portionwise. The reaction mixture was stirred at 5°C for 1 hour. Methyl
iodide (0.675 ml) was added and the reaction mixture was allowed to warm to ambient
temperature and was stirred for 16 hours. The DMF was evaporated and the vesidue was
partittoned between diethyl ether and water. The organic phase was washed with water and
with brine, dried over magnesium sulphate and evaporated. The residue was purified by
column chromatography on silicg using increasingly polar mixtures of petroleum ether
(b.p. 40-60°C} and ethyl acetate as eluent. There was thus obtained tert-butyl
(3RS,4SR)-3,4-dimethoxypyrrolidine-1-carboxylate as an o1l (1.06 g);NMR Spectrum:
(CDCls) 1.45 (s, 9H), 3.35 (m, 1H), 3 45 (s, 6H), 3.5 (m, 2H), 3.55 (m, 1H), 3 85 (m, 2H).

¥
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A cooled 5M solution of hydrogen chloride i isopropanol (3 ml) was added to a
solution of tert-butyl (3RS,4SR)-3,4-dimethoxypyrrohdine-1-carboxylate (1 g) in methylene
chloride (25 ml) that was cooled in an ice bath. The reaction mixture was allowed to warmto
ambient temperature and was stirred for 16 hours. The solvent was evaporated. There was
thus obtained (3RS,4SR)-3,4-dimethoxypyrrolidine hydrochloride as an oil (0.72 g); NMR_
Spectrum: (DMSOdg) 3.1 (m, 2H), 3.25 (m, 2H), 3.35 (s, 6H), 4.0 (m, 2H), 9.3 (br s, 1H), 9.5
(brs, 1H).

The material so obtained was dissolved in methylene chloride and a 7M methanolic
ammonia solution (0.2 ml) was added. The resultant mixture was stured at ambient .
temperature for 5 minutes. The mixture was filtered and the solvent was evaporated at
ambient temperature under vacuoum, There was thus obtained
(3RS,45R)-3,4-dimethoxypyrrolidine which was used without any additional purification.
[29] Using the detailed conditions described in Note [24] immediately above except that
the product was triturated under diethyl ethe.r rather than under pentanc 4-(5-chloro-

2 3-1ilcthyiencd10xypynd-4-ylammo)-7 (2-ch10methoxy)—5—tetrahydmpyran—
4-yloxyquinazoline was reacted with (3RS,4SR)-3,4-ethylidenedioxypyrrolidine to give the
required product in 67% yield which gave the following characterising data; NMR Spectrum: *
(CDCl) 1.45 (d, 3H), 1.55 (d, 6H), 2.3 (d, 2H), 2.95 (m, 2H), 3.25 (d, 2H), 4.25 (t, 2H), 4.55
{m, 2H), 4.8 (m, 1H), 5.0 (m, 1H), 6.15 (s, 2H), 6.55 (s, 1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (8,
1H), 9.6 (s, 1H); Mass Spectrum: M+H* 530 and 532; Elemental Analysis: Found C, 56.7;

H, 5.5; N, 12.9; C5H4CIN;505 0.1Bt;0 requires C, 56.8; H, 5.4; N, 13.0%.

The (3RS,4SR)-3,4-cthylidenedioxypyrrolidine used as a starting material was
obtained as follows :- .

A solution of tert-butyl (3RS,4SR)-3,4-dihydroxypyrrolidine-1-carboxylate (0.5 g)
methylene chlonde (15 ml) was cooled to 0-5°C and acetaldehyde dimethylacetal (0.782 mi)
and 4-toluenesulphonic acid (0.025 g) were added in turn. The reaction mixture was stirred at
ambient temperature for 2 hours. The resultant mixture was evaporated and the residue was
purified by column chromatography on silica using increasmgly polar mixtures of petroleurn
ether (b.p. 40-60°C) and ethyl acetate as eluent There was thug obtained tert-butyl
(3RS,4SR)-3 4-ethyhidenedioxypyrrolidine-1-carboxylate as an o1l (0.484 g);NMR Spectrum:
(CDCl3) 14 (d, 3H), 1.45 (s, 9H), 3.3 (m, 2H), 3.8 (m, 2H), 4.6 (m, 2H), 5.0 (g, 1H).

A cooled 5M solution of hydrogen chionide 1n 1sopropanol (4 ml) was added to a
solution of tert-butyl (3RS,4SR)-3,4-ethylidenedioxypyrrohdine-1-carboxylate (0.475 g) in
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methylene chlonde (25 ml) that-was cooled in an 1ce bath. The reaction mixture was allowed

to warm to ambient temperature and was stirred for 2 hours. The solvent was evaporated and
the residue was triturated under diethyl ether. The precipitate was collected by filtration,
washed with diethyl ether and dried. There was thus obtained

(3RS 4SR)-3,4-cthylidenedioxypyrrolidine hydrochlonde (0.28 g); NMR Spectrum: (DMSQOds
and CD+CO,D) 1.35 (d, 3H), 3.1 (d, 2H), 3.4 (d, 2H), 4.75 (s, 2H), 4.9 (q, 1H).

The material so obtained was dissolved in methylene chloride and a 7M methanolic
ammomea solution (0.2 ml) was added. The resultant mixture was stirred at ambient
temperature for 5 minutes. The mixture was filtered and the solvent was evaporated at
ambient-temperature under vacuvm. There was thus obtained
(3RS ,4SR)-3,4-ethylidenedioxypyrrolidine which was used without any additional
purification.

[30] The reactants were 7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypyrid-

. --4-ylamino)quinazoline and 1-methylpiperazine. “The required product was ebtained in 74%

yield and gave the following characterising data; NMR Spectrum: (CDClI; and CDsCO,D) ;
Mass Spectrum: M+H' 501 and 503; Elemental Analysis: Found C, 57.5; H, 6 5; N, 16 0;
C24Hz9CINGO, 0.23H;0 requires C, 57.8; H, 6.1; N, 16.2%.

[31] The reactants were 7-(3-chloropropoxy)-4-(5-chloro-2,3-methylenedioxypyrid-
4-ylamino)-5-isopropoxyquinazoline (the preparation of which 1s described 1n

Example 12 hereinafter) and morpholime. The required product was obtained in 39% yield
and gave the following characterising data; NMR Spectrum: (CDCls) 1.55 (d, 6H), 2.05 (m,
2H), 2.45 (m, 4H), 2.55 (t, 2H), 3.7 (m, 4H), 4.15 (t, 2H), 4.85 (m, 1H), 6.15 (s, 2H), 6.5 (s,
1H), 6 85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H); Mass Spectrum: M+H" 502 and 504;
Element_al Analysis: Found C, 57.3; H, 5.65; N, 15.6; C4H3sCINsOs requires C, 57.4; H, 5.6;
N, 13.95%.

[32] The reactants were 7-(3-chloropropoxy)-4-(5-chloro-2,3-methylenedioxypynd-
4-ylamino)quinazoline (the preparation of which is described in Example 13 hereinafter) and
morpholine. The required product was obtained in 45% yield and gave the following
characterising data; NMR Spectrum: (DMSQds and CF3;C0O,D) 2.3 (m, 2H), 3.15 (m, 2H),
3.35 (m, 2H), 3.5 (m, 2H), 3.7 (m, 2H), 4.05 (m, 2H), 4.35 (m, 2H), 6.3 (s, 2H), 7.35 (s, 1H),
7.6 (d, 1H), 7.9 (s, 1H), 8.7 (d, 1H), 9.05 (s, 1H), Mass Spectrum: M+H" 444 and 446;
Elemental Analysis: Found C, 57.0; H, 5.1; N, 15.7; C21HzCINsQ, requires C, 56.8; H, 5.0;
N, 15.8%.
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[33] The reactants were 7-(3-chloropropoxy‘)-4-(5-chloro-2,3-methy1edioxypyrid—
4-ylamino)quinazoline and 1-acetylpiperezine. The required product was obtained in 34%
yield and gave the following characterising data; NMR Spectrum: (DMSOds and CF>CO2D)
2.05 (s, 3H), 2.3 (s, 2H), 3.0 (m, 2H), 3.15 (m, 1H), 3.3-3.4 (m, 4H), 3.6 (m, 2H), 4.05 (m,

5 1H), 4.35 (m, 2H), 4.5 (m, 1H), 6.3 (s, 2H), 7.35 (s, 1H), 7.6 (d, 1H), 7.9 (s, 1H), 8.7 (d, 1H),
9.0 (s, 1H); Mass Spectrum: M+H" 485 and 487; Elemental Analysis: Found C, 56.9; H, 5.4;
N, 16.6; C3H35CINgO4 0.15Et20 requires C, 57.1; H, 5.4; N, 16.9%.
[34] The reactants were 7-(2-chloroethoxy)4-(2,3-methylenedioxypyrid-
4-ylamino)quinazoline (the preparation of which is described in Example 14 hereinafter) and

10 1-prop-2-ynylpiperazine. After cooling of the reaction mixture and evaporation of the solvent,

the residue was triturated under water and the resultant precipitate was isolated, washed with
water and diethyl ether and dned. The required product was obtained in 60% yield and gave
the following characterising data; NMR Spectrum: (CDCla) 2.26 (s, 1H), 2.8-2.6 (m, 8H),
#1282, 2H), 3.3 5,:2H);-4.03 (5, 3H), 4.33,(t, 28D, 6.14 (5, 2H), 6,98 (5,110, 7,12 (br s, 1HD),
15 7.30 (s, 1H), 7.73 (d, 1H), 8.08 (d, 1H), 8.76 (s, 1H); Mass Spectrum: M+H' 463.
[35]1 The reactants were 7-(3-chloropropoxy)-4-(2,3-methylenedioxypyrid-
4-ylamino)quinazoline (the preparation of which is described in Example 15 hereinafter) and
1-prop-2-ynylpiperazine. The required product was obtamned in 57% yield and gave the
following charactensing data; NMR Spectrum: (CDClg) 2.13 (m, 2H), 2.26 (s, 1H), 2.6 (m,
20 10H), 3.31 (s, 2H), 4 04 (s, 3H), 4.26 (t, 2H), 6.14 (s, 2H), 6.98 (s, 1H), 7.12 (br 5, 1H), 7.31
(s, 1H), 7.72 (d, 1HD), 8.08 (d, 1H), 8.76 (s, 1H); Mass Spectrum: M+H" 477.

Example 7
6-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
25 7-methoxyquinazoline
Using an analogous procedure to that described in Example 1, 4-chloro-
6-(2-chloroethoxy)-7-methoxyquinazoline was reacted with 4-amino-5-chloro-
2,3-methylenedioxypyridine to give the title compound 1n 59% yield; NMR Spectrum:
(CDCl5) 3.95 (t, 2H), 4.05 (s, 3H), 4.4 (t, 2H), 6.1 (5, 2H), 7.05 (s, 1H), 7.2 (s, 1H), 7.35 (5,
30 1H), 7.75 (s, 1H), 8.75 (s, 1H); Mass Spectrum: M+H" 409 and 411.
The 4-chloro-6-(2-chloroethoxy)-7-methoxyquinazoline used as a starting material was

prepared as follows *-
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A mixture of 6-acetoxy-7-methoxy-3.4-dihydroquii’1ai';.'bﬁn~4-one (International Patent

Application WO 96/15118, Example 39 thereof; 8 g), thionyl chlonde (80 ml) and DMF
(0.8 ml) was stirred and heated to 80°C for 1.5 hours. Thie mixture was cooled to ambient
temperature and the thionyl chloride was evaporated. The material so obtained was suspended
in toluene and evaporated to dryness (twice). The resultant residue was diluted with
methylene chloride (5 ml) and a 10:1 mixture (290 ml) of methanol and a saturated agueous
ammonium hydroxide solution was added. The resultant mixture was stirred and heated to
80°C for 5 minutes. The solvent was evaporated and the solid residue was suspended 1n
water. “The basicity of the mixture was adjusted 10 pH7 by the addition of dilute aqueous
hydrochloric acid solution, The resultant solid was collected by filtration, washed with water
and dned under vacuum over phosphorus pentoxide. There was thus obtained
4-chloro-6-hydroxy-7-methoxyquinazoline (6.08 g) which was used without further
purnification; NMR Spectrum: (DMSOdg) 4.05 (s, 3H), 7.4 (s, 1H), 7.45 (s, 1H), 8.8 (s, 1H).

- Di-tert-butyl azodicarboxylate (1.53 ml) was added portionwise:over-a few minutes to
a stirred mixture of 4-chloro-6-hydroxy-7-metho».yquinazoline (1 g), 2-chloroethanol
(0.382 ml), triphenylphosphine (1.74 g) and methylene chlonde (30 ml) and the reaction
mixture was stirred at ambient ternperature for 2 hours. The mixture was evaporated and the
residue was purified by column chromatography on silica using increasingly polar mixtures of
methylene chloride and ethyl acetate as eluent. Thkere was thus obtained 4-chloro-
6-(2-chloroethoxy)-7-methoxyquinazoline as a white solid (1.06 g); NMR Spectrum: (CDCls)
3.95 (t, 2H), 4.05 (s, 3H), 4.45 (t, 2H), 7.35 (s, 19, 7.4 (s, 1H), 8.9 (s, 1H).

Example 8
6-(3-chloropropoxy)-4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
7-methoxyquinazoline

Using an analogous procedure to that described in Example 1, 4-chloro-
6-(3-chloropropoxy)-7-methoxyquinazoline was reacted with 4-amino-5-chloro-
2,3-methylenedioxypyridine to give the title compound 1n 58% yield; NMR Spectrum:
(CDCls) 2.4 (m, 2H), 3.8 (t, 2H), 4.05 (s, 3H), 4.35 (t, 2H), 6.15 (s, 2H), 7.05 (s, 1H), 7.2 (s,
1H), 7.3 (s, 1H), 7.75 (s, 1H), 8.7 (s, LH); Mass Spectrum: M+H" 423 and 425.

The 4-chloro-6-(3-chloropropoxy)-7-methoxyquinazoline used as a starting material
was prepared as follows .-
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. Di-text-butyl azodicarboxylate (1.84 g) was added portionwise over a few minutes to a
stirred mixture of 4-chloro-6-hydroxy-7-methoxyquinazoline (1.2 g), 3-chloropropanol -
(0.572 ml), triphenylphosphine (2.1 g) and methylene chloride (30 ml) and the reaction
mixture was stirred at ambient temperature for 3 hours. The mixture was evaporated and the
residue was punfied by column chromatography on silica using increasingly polar mixtures of
methylene chlotide and ethyl acetate as eluent. The material so obtained was triturated under
diethyl ether. The resultant solid was isolated and dried under vacuum. There was thus
obtained 4-chloro-6-(3-chloropropoxy)-7-methoxyquinazoline as a white solid (0.84 g); NMR_
Spectrum: (CDCl3) 2.4 (m, 2H), 3.8 (t, 2H), 4.05 (s, 3H), 4.35 (t, 2H), 7.35 (s, 1H), 7.45 (s,
1H), 8.9 (s, 1H).

Example 9 . ;
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(3-chloropropoxy)-

. tetrahydropyrandloxyquinazoline . . e e e snten o

15

20
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30
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Ustng an analogous procedure to that described in Example 1, 4-chlord-
7-(3-chloropropoxy)-5-tetrahydropyran-4-yloxyquinazoline was reacted with 4-amino-
5-chloro-2,3-methylenedioxypyndine to give the title compound in 78% yield; Mass
Spectrum: M+H" 493 and 495.

The 4-chloro-7-(3-chloropropoxy)-5-tetrahydropyran-4-yloxyquinazoline used as a
starting material was prepared as follows :-

Using an analogous procedure to that described 1n the portion of Example 4 that is
concerned with the preparauon'of starting materials, 4-chloro-7-hydroxy-5-tetrahydropyran-
4-yloxyquinazoline (2.5 g) was reacted with 3-chloropropanol. There was thus obtained the
required sterting material in 21% yield; NMR Spectrum: (DMSOds and CF2CO;D) 1.7 (m,
2H), 2.0 (m, 2H), 2.25 (m, 2H), 3.55 (m, 2H), 3.8 (t, 2H), 3.9 (m, 2H), 4.3 (t, 2H), 4.95 (m,
1H), 6.8 (s, 1H), 6.9 (s, 1H), 9.2 (s, 1H).

Example 10
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(2,4-dimethoxybenzyloxy)-
5-isopropoxyquinazoline

Using an analogous procedure to that described in Example 1, 4-chloro-
7-(2,4-dumethoxybenzyloxy)-5-isopropoxyquinazoline was reacted with 4-atmno-
5-chloro-2,3-methylenedioxypyridine to give the title compound in 75% yield; NMR_
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Spectrum: (CDCls) 1.55 (d, 6H), 3.8 (s, 3H), 3.85 (s, 3H), 4.8 (m, 1H), 5.15 (s, 2H), 6.15 (s, '
2H), 6.5 (m, 2H), 6.6 (s, 1H), 7.0 (s, 1H), 7.35 (4, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H);
Mass Spectrum; M+H" 525 and 527.

The 4-chloro-7-(2,4-dimethoxybenzylox y)-5-isopropoxyquinazoline used as a starting
material was prepared as follows :-

Sodium hydride (60% dispersion in mineral oil; 40 g) was added portionwise to a
solution of isopropanol (30 g) in DMF (500 ml) that had been cooled to 5°C. The mixture
was allowed to warm to ambient temperature and was stirred for 60 minutes. 5,7-Difluoro-
3,4-dihydroquinazolin-4-one (International Patent Application WO 01/94341; 90 g) was
added and the mixture was stirred at ambient teniperature for 3 hours. The mixture was
poured 1nto water (1 Litre) and, with vigorous stirring, glacial acetic acid was added to acidify
the mixture to pHS5. The resultant sohd was 1solated, washed with water and with diethyl
ether and dried under vacuum. There was thus obtained 7-fluoro-5-isopropoxy-
3,4-dihydroquinazolin-4-one (79 g); NMR Spectrum: (DMSC4dg) 1.31 (s,-6H), 4:73-(m, 1H),
6.89 (m, 1H), 6.95 (m, 1H), 7.96 (s, 1H); Mass Spectrum: M+H" 223,

A mixture of 7-fluoro-5-isopropoxy-3,4-dihydroquinazohin-4-one (61 g),
2,4-dimethoxybenzyl alcohol (138 g), potassium tert-butoxide (185 g) and THF (1 3 litres)
was stured and heated to reflux for 18 hours. After cooling, the solvent was evaporated and a
mixture of methylene chloride (400 ml) and water (600 ml) was added. With cooling, the
2-phase mixture was neutralised by the addition of 2N aqueous hydrochloric acid. The
mixture was filtered and the organic phase was separated, dried over magnesium sulphate and
evaporated. The residue was triturated under diethyl ether. There was thus obtained
7-(2,4-dimethoxybenzyloxy)-5-isopropoxy-3,4-dihydroquinazolin-4-one (68 g); NMR_
Spectrum: (DMSOd;) 1.28 (s, 6H), 3.78 (5, 3H), 3.82 (5, 3H), 4.63 (m, 1H), 5.06 (s, 2H), 6.55
(m, 2H), 6.62 (s, 1H), 6.71 (s, 1H), 7.33 (d, 1H), 7.88 (s, 1H); Mass Spectrum: M+H" 371

A mixture of a portion (4 g) of the material so obtained, phosphorus oxychloride
(1 98 g), duisopropylethylamine (3.6 g) and methvlene chloride (100 ml) was stirred and
heated to 75°C for 3 hours The mixture was cocled and evaporated. The residue was dned
under vacuum for 1 hour and punfied by column chromatography on silica using a 20:3
mixture of methylene chloride and ethyl acetate as eluent. There was thus obtained 4-chloro-
7-(2,4-dimethoxybenzyloxy)-5 isopropoxyquinazoline as a solid (2.63 g); NMR Spectrum:
(CDCl3) 1.46 (s, 3H), 1.47 (s, 3H), 3.83 (s, 3H), 3.85 (s, 3H), 4.68 (m, 1H), 5.16 (s, 2H), 6.52
(m, 2H), 6.65 (s, 1H), 7.06 (s, 1H), 7 33 (d, 1H), 8.78 (s, 1H); Mass Spectrum* M+H" 389.
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Example 11
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-hydroxy-5-isopropoxyquinazoline

Trifluoroacetic acid (4.5 ml) was added to a solution of 4-(5-chloro-
2,3-methylenedioxypyrid-4-ylamino)-7-(2,4-dimethoxybenzyloxy)-5-isopropoxyquinazoline
(0.53 g) in methylene chloride (9 ml) and the reaction mixture was stirred at ambient
temperature for 30 minutes. The solvents were evaporated to give the di-trifluoroacetic acid
salt (0.618 g) of the required compound. A portion of this salt was dissolved tn methylene
chloride (2 ml) and a 7M methanolic ammoniza solution was added. The mixture was filtered
and the filtrate was evaporated. There was thus obtained the title compound; Mass Spectrum:
M+H" 375 and 377.

Example 12
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(3-chloropropoxy)-
) :.S-Eopmpoxqunazollne R R R T T R L LR I T R T YL

15

30

A mixture of 4—(5—chloro—2 3-methylenedioxypyrid-4-ylamino)-7-hydroxy-5-
isopropox_qunazolme di-trifluoroacetic acid salt (0.615 g), 1,3-dichloropropane (0.38 ml),
potassium carbonate (0.56 g) and DMF (6 ml) was stirred and heated to 80°C for 5 hours.
After cooling, the solids were filtered off and the filtrate was evaporated. The residue was
purified by column chromatography on silica using a 24:1 mixture of methylene chloride and
methanol as eluent. There was thus obtamed the title compound (0.32 g); NMR Spectrum:
(CDCl3) 1.55 (d, 6H), 2.3 (m, 2H), 3.8 (t, 2H), 4.25 (t, 2H), 4.9 (m; 1H), 6.15 (s, 2H), 6.5 (s,
1H), 6.9 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H).

Example 13
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(3-chloropropoxy)quinazoline

Using an analogous procedure to that described in Example 1, 4-chloro-
7-(3-chloropropoxy)quinazoline was reacted with 4-amino-5-chloro-
2,3-methylenedioxypyridine to give the title compound in 89% yield; NMR Spectrum:
(DMSOds and CF;CO,D) 2.25 (m, 2H), 3.8 (t, 2H), 4.35 (t, 2H), 6.25 (s, 2H), 7.35 (s, 1H),
7.6 (d, 1H), 7.9 (s, 1H), 8.7 (d, 1H), 9.0 (s, 1H).

The 4-chloro-7-(3-chloropropoxy)quinazoline used as a starting matenal was prepared

as follows :-
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Sodium hydride (60% dispersion in mineral oil; 2.92 g) was added portionwise over
45 minutes to a stirred mixture of 1,3-propanediol (5.3 mi) and DMF (20 ml) that had been
cooled to 0°C. The resultant mixture was stirmed at ambient temperature for 1 hour and then
heated to 60°C. 7-Fluoro-3,4-dihydroquinazolin4-one (International Patent Application
WO 01/04102, Example 2, Note [12] thereof; 2 g) was added and the reaction mixture was
stirred and heated to 115°C for 3.5 hours. The reaction mixture was cooled to 0°C and water
(50 ml) was added. The mixture was acidified to pH5.9 with 2N aqueous hydrochloric acid.
The resultant precipitate was collected by filtration, washed with water and dried under
vacuum’over phosphorus ﬁentoxidc at 40°C. The solid so obtained was washed with diethyl
ether and dried again under vacuum. There was thus obtained 7-(3-hydroxypropoxy)-
3,4-dihydroquinazolin4-one (2.1 g); NMR Spectrum. (DMSOdg) 1.9 (m, 2H), 3.6 (m, 2H),
4.15 (m, 2H), 4.6 (br s, 2H), 7.1 (m, 2H), 8.05 (m, 2H); Mass Spectrum: M+H' 221.

A mixture of 7-(3-hydroxypropoxy)-3,4-dihydroquimazolin-4-one (1 g),
1,2-dichloroethane (50 ml), tnphenylphosphune (5 24 g) and carbon tetrachloride’(2:9 ml)-was
stirred and heated to 70°C for 2 hours. The solvent was evaporated and the residue was
purified by column chromatography on silica using initially methylene chloride followed by
gradually increasing the polanty of the solvent up to a 9:1 mixture of methylene chloride and
methanol as eluent There was thus obtained 4-chloro-7-(3-chloropropoxy)quinazoline
(1.23 g; containing 0.6 mole of triphenylphosphine oxide per mole of product); Mass
Spectrum: M+H" 393 and 395.

Example 14
7-(2-chloroethoxy)-4-(2,3-methylenedioxypyrid-4-ylamino)-6-methoxyquinazoline
Sodium hexamethyldisilazane (1M solution in THF; 2 ml) was added dropwise to a
mixture of 4-armno-2,3-methylenedioxypyndine (0.138 g), 4-chloro-7-(2-chloroethoxy)-
6-methox yquinazoline (0.272 g) and THF (5 ml) that had been cooled to 0°C. The mixture
was stirred at 0°C for 1 hour. The resultant mixture was allowed to warm to ambient
temperature and was stirred for 2 hours. The reaction was quenched by the addition of glacial
acetic acid (0.12 ml). The solvents were evaporated and the residue was partitioned between
methylene chloride and an aqueous ammmonium hydroxide solution. The organic layer was
collected and concentrated to a small volume. Diethyl ether was added and a precipitate
formed. The resultant solid was isolated, washed with diethyl ether and dried. There was thus
obtamed the title compound (0.245 g); NMR Spectrum: (DMSQds) 3.97 (s, 3H), 4.04 (m,
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2H), 4.45 (m, 2H), 6.12 (s, 2H), 7.13 (br d, 1H), 7.25 (s, 1H), 7.60 (d, 1H), 7.83 (s, 1H), 8.47
(s, 1HD, 9.87 (br s, 1H); Mass Spectrum: M+H' 375.

. The 4-amino-2,3-methylenedioxypyridine used as a starting material was prepared as
follows :-

Dibromomethane (31.5 ml) was added to a mixture 2,3-dihydroxypyridine (33 g),
potassium carbonate (62 g) and NMP (200 ml) and the mixture was stirred and heated to 90°C
for 16 hours, The mixture was cooled to ambient temperature and filtered. The filtrate was
partitioned between diethyl ether (5 x 100 ml) and water (200 ml). The organic extracts were
combined and concentrated under vacuum to a volume of about 20 ml. Petroleum ether
(b.p 40-60°C; 300 ml) was added and the solution.was washed with bnine. The organic layer
was separated and evaporated. There was thus obtained 2,3-methylenedioxypyridine as a
liquid (5.1 g); NMR Spectrum: (CDCl3) 6.05 (s, 2H), 6.76 (m, 1H), 6.99 (d, 1H), 7.65 (d, 1H).

Using an analogous procedure to that described in the second paragraph of the portion
of Example, 1.that s concemeduwith the preparation of the starting matenal 4-emine-5-chloro-
2,3-methylenedioxypyridine, 2,3-methylenedioxypyridine was reacted with carbon dioxide gas
to give 2,3-methylenedioxypyridine-4-carboxylic acid 1n 80% yield; NMR Spectrum:
(DMSOds) 6.24 (s, 2H), 7.13 (d, 1H); 7.63 (d, 1H).

Using an analogous procedure to that described in the thurd paragraph of that portion

of Example 1 that 18 concemed with the preparation of starting materials,
2,3-methylenedioxypyridine-4-carboxylic acid was reacted with diphenylphosphoryl azide and
anhydrous tert-butanol to give tert-butyl 2,3-methylenedioxypyrid-4-ylcarbamate in 62%
yield; Mass Spectrum: M+H* 239

Using an analogous procedure to that described in the last pa.r;graph of that portion of
Example 1 that 18 concemed with the preparation of starting matenials, tert-butyl
2,3-methylenedioxypyrid-4-ylcarbamate was reacted with trifluoroacetic acid to give
4-amino-2,3-methylenedioxypyridine 1 80% yield; NMR Spectram: (CDCl3) 3.98 (m, 2H),
5 98 (s, 2H), 6.24 (d, 1H), 7.44 (d, 1H); Mass Spectrum: M+H" 139.

Example 15

7-(3-chloropropoxy)-4-(2,3-methylenedioxypyrid-4-ylamino)-6-methoxyquinazoline
Using an analogous procedure to that described in Example 14,

4-chloro-7-(3-chloropropoxy)-6-methoxyquinazoline was reacted with 4-amino-

2,3-methylenedioxypynidine to give the title compound 1n 68% yield; NMR Spectrum:




10

15

30

S5Z

PCT/GB2003/004703

WO 2004/041829
-94 -

(DMSOds) 2.26 (m, 2H), 3.83 (m, 2H), 3.96 (s, 3H), 4.28 (m, 2H), 6.12 (s, 2H), 7.15 (br d,
1H), 7.25 (s, 1H), 7.61 (d, 1H), 7.81 (s, 1H), 8.49 (s, 1H), 9.79 (br 5, 1H); Mass Spectrum:
M-+H" 389. :

Example 16
7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-(2,3-methylenedioxypyrid-4-ylamine)-
5-tetrahydropyran-4-yloxyquinazoline

Using an analogous procedure to that described in Example 1, 7-[2-(4-acetylpiperazin-
'1-yl)ethoxy]-4-chloro-5-tetrahydropyran-4-yloxyquinazoline (0.113 g) was reacted with
4-amino-2,3-methylenedioxypyndine (0.036 g). The reaction mixture was quenched with
glac{al' acetic acid (0.031 g) and diluted with methanol. The mixture was eveporated and the
residne was purified by column chromatography on a C18 reversed phase silica column
(Waters Symmetry column,5 microns silica, 20 mm diameter, 100 mm Iength) using a
decreasingly polar mixture of water and acetonitrile (vontairing 1% acetic acid) as eluent. -
The material so obtained was diluted wath a 7M methanolic ammoma solution. The mixture
was evaporated and the material so obtained was dissolved in methylene chloride. The
solution was dned over magnesium sulphate and evaporated to give the title compound as a
foam 1n 53% yield; NMR Spectrum: {CDCl3) 2.02 (m, 2H), 2.1 (s, 3H), 2.22 (m, 2H), 2.6 (m,
4H), 2.9 (m, 2H), 3.51 (m, 2H}, 3.6 (m, 2H), 3.66 (m, 2H), 4.1 (m, 2H), 4.25 (m, ZH), 4.73
(m, 1H), 6.13 (s, 2H), 6 59 (s, 1H), 6.9 (s, 1), 7.7 (d, 1H), 8.36 (d, 1H), 8.66 (s, 1H); Mass
Spectum: M+H" 537.

The 7-[2-{4-acetylpiperazin-1-yl)ethoxy]-4-chloro-5-tetrahydropyran-
4-yloxyquinazohne used as a starting material was prepared as follows :-

»  Sodium hydnde (60% dispersion in mineral oil; 0.6 g) was added portionwise to a
solution of 4-hydroxytetrahydropyran (0.78 g) in DMF (10 ml) that had been cooled to 5°C.
The mixture was allowed to warm to ambient temperature and was stirred for 15 minutes.
5,7-Difluoro-3,4-dihydroquinazolin-4-one (International Patent Application WO 01/94341;
0.9 g} was added and the mixture was stirred at ambient temperature for 30 minutes. The

mixture was poured into water (100 ml) and, with vigorous stirring, glacial acetic acid was
added to acidify the mixture to pHS. The resultani solid was isolated, washed with water and
with diethyl ether and dried under vacuum, There was thus obtained 7-fluoro-
5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one (1.1 g); NMR Spectrum: (DMSOdg)
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1.6-1.75 (m, 2H), 1.9-2.0 (m, 2H), 3.5-3.6 (m, 2H), 3.85-3.95 (m, 2H), 4.8 (m, 1H), 6.9 (m,
1H), 7.05 (m, 1H), 8.0 (s, 1H); Mass Spectrum: M+H" 265.

After repetition of the prior reaction, 2 mixture of 7-fluoro-5-tetrahydropyran-
4-yloxy-3,4-dihydroquinazolin-4-one (5.3 g), 2-piperazin-1-ylethanol (3.9 g), potassium
tert-butoxide (6.7 g) and THF (200 ml} was stirred and heated to reflux for 3 hours. A second
portion (6.7 g) of potassium terf-butoxide was added and the mixture was heated to reflux for
a further 12 hours. The mixture was cooled to ambient temperature and filtered. The filtrate
was evaporated and the residue was punfied by column chromatography on silica using
increasingly polar mixtures of methylene chloride and a 7M methanolic ammonia solution as .
eluent. The matenal so obtained was triturated under dicthyl ether. There was thus obtained
7-(2-piperazin- 1-ylethoxy)-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one (5.2 g);
NMR Spectrum: (DMSOds and CFsCO;D) 1.75 (m, 2H), 2.03 (m, 2H), 3.2-4.0 (m, 14H), 4.59
(m, 2H), 4.92 (m, 1H), 6.88 (s, 1H), 6.9 (s, 1H), 9.28 (s, 1H); Mass Spectrim: M+H 375.

Acctlc anhydride (1.51 ml) was added dropwise to a surred mixture of ... )
7- (2-p1pcrazm— -ylethoxy)-5-tetrahydropyran-4-yloxy-3 4-d1hydroqumazol1n—4—one (5g)and
water (20 ml) and the resultant mixture was stirred at ambient temperature for 10 minutes.
The reaction mixture was evaporated and the residue was triturated under diethyl ether. The
resultant solid was isolated, washed with diethyl ether and dried under vacuum. There was
thus obtamned 7-[2-(4-acetylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-4-yloxy-
3,4-dihydroquinazolin-4-one (5.5 g); NMR Spectrum: (DMSOQds and CF3CQO;D) 1.75 (m, 2H),
2 03 (m, 2H), 2.08 (s, 3H), 3.0-4.2 (m, 13H), 4 56 (m, 3H), 4.94 (m, 1H), 6.84 (s, 1H), 6.9 (s,
1H), 9.21 (s, 1H); Mass Spectrum: M+H" 417.

A mixture of a portion (0.416 g) of the material so obtained, triphenylphosphine
(0.655 g), carbon tetrachloride (0.34 ml) and 1,2-dichloroethane (20 ml) was stirred and
heated to 70°C for 1.5 hours. The mixture was evaporated and the residue was purified by

column chromatography on silica using increasingly polar mixtures of methylene chioride and
& 7M methanolic ammonia solution (a solvent gradient having from 1% to 3% methanolic
ammonia solution) as eluent. There was thus obtained 7-[2-(4-acetylpiperazin-1-yl)ethoxy]-
4-chloro-5-tetrahydropyran-4-yloxyquinazoline as a solid (0.35 g); NMR Spectrum: (CDCls)
2.0 (m, 2H), 2.1 (s, 3H), 2.12 (m, 2H), 2.58 (m, 4H), 2.9 (m, 2H), 3.51 (m, 2H), 3.68 (m, 4H),
4.05 (m, 2H), 4.25 (m, 2H), 4.75 (m, 1H), 6.62 (s, 1H), 6.94 (s, 1H), 8.82 (s, 1H); Mass_
Spectrum: M+H" 435 and 437.
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Example 17
7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-(2,3-methylenedioxypyrid-4-ylamino)-
S-isopropoxyquinazoline -

Using an analogous procedure to that described in Example 16,
7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-chloro-5-isopropoxyquinazoline was reacted with
4-amino-2,3-methylenedioxypyridine to give the title compound in 55% yield; NMR_
Spectrum: (CDCls) 1.55 (s, 3H), 1.56 (s, 3H), 2.1 (s, 3H), 2.59 (m, 4H), 2.89 (m, 2H), 3.51
{(m, 2H), 3.67 (m, 2H), 4.24 (m, 2H), 4.85 (m, 1H), 6 13 (s, 2H), 6.57 (s, 1H), 6.85 (s, 1H),
7.71 (d*1H), 8.41 (d, 1H), 8.66 (s, 1H); Mass Spectrum: M+H" 495, o

The 7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-chloro-5-isopropoxyquinazoline that is
required as a starting matexial was prepared as follows using analogous procedures to those
described in the portion of Example 16 that is concerned with the preparation of starting
materials.

5,7-Difluoro-3;4-dihydroquinazolin-4-one was reacted with isopropanol t0 give
7-fluoro-5-isopropoxy-3,4-dihydroquinazolin-4-one in 73% yield; NMR Spectrum:
(DMSOdg) 1.31 (s, 6H), 4.73 (m, 1H), 6.89 (m, 1H), 6.95 (m, 1H), 7.96 (s, 1H); Mess
Spectrum: M+H' 223.

The material so obtained was reacted with 2-pipemazin-1-ylethanol to give
5-1sopropoxy-7-(2-piperazin-1-ylethoxy)-3,4-dihydroquinazolin-4-one in 63% yield; NMR
Spectrum: (CDCls) 1.45 (s, 3H), 1.46 (s, 3H), 2.4-3.0 (m, 10H), 4.2 (t, 2H), 4.62 (m, 1H), 6.51
(s, 1H), 6.72 (s, 1H), 7.9 (s, 1H).

The material so obtained was reacted with an excess of acetic anhydride but using
methylene chloride rather then water as the reaction solvent. The reaction mixture was stirred
at ambient temperature for 15 minutes. The mixture was partitioned between methylene ‘
chloride and a satureted aqueous sodium bicarbonate solution. The organic layer was washed
with water and with brine, dried over magnesium sulphate and evaporated. The residue was
triturated under a mixture of acetonitrile and diethyl ether. There was thus obtained
7-[2-(4-acetylpiperazin- 1-yl)ethoxy]-5-isopropoxy-3,4-dihydroquinazolin-4-one in 70% yield;
NMR Spectrum: (CDCls) 1.46 (s, 3H), 1.47 (s, 3H), 2.1 (5, 3H), 2.58 (m, 4H), 2 87 (t, 2H),
3.5 (m, 2H), 3.66 (m, 2H), 4.21 (t, 2H), 4.63 (m, 1H), 6.51 (s, 1H), 6 72 (s, 1H), 7.9 (s, 1H),
9.9 (br s, 1H); Mass Spectrum: M+H* 375.
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The material so obtained was reacted with carbon tetrachloride and triphenylphosphine
to give 7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-chloro-5-isopropoxyquinazoline in 68% yield
which was used without further purification.

Example 18 .
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
7-{2-[4~(2-dimethylaminoacetyDpiperazin-1-yl]ethoxy}-5-Isopropoxyquinazoline
4-(5-Chloro-2,3-methylenedioxypyrid-4-ylamino)-5-isopropoxy-7-(2-piperazin-
1-ylethoxy)quinazoline (0.2 g) was added to a stirred mixture of 2-dimethylamimoacetyl
chloride hydrochloride (0.097 g), tnethylamine (0.15 ml) and methylene chlonde (5 ml) that
had been cooled to 0°C. The reaction mixture was allowed to warm to ambient temperature
and stirred for 2 hours. A second portion of each of 2-dimethylaminoacetyl chloride
hydrochloride (0.097 g) and triethylamine (0.057 ml) were added and the reaction was stirred
at ambient temperature for 16 hours ovemight.. Methylene chloride.(50 ml) was.added and the
reachon mixture was extracted twice with a saturated aqueous sodium bicarbonate solution.
The orgamc phase was dried over magnesium sulphate and evaporated. The residue was
punfied by column chromatography on silica using increasingly polar solvent mixtures,
starting with a 9:1 muxture of methylene chloride and methanol and ending with a 90:8:2
mixture of methylene chloride, methanol and a saturated methanolic ammonia solution. There
was thus obtamed the title compound as a foam (0.155 g); NMR Spectrum: (CDCl3) 1.55 (d,
6H), 2.3 (s, 6H), 2.6 (m, 4H), 2.9 (t, 2H), 3.1 (s, 2H), 3.65 (m, 4H), 4.25 (t, 2H), 4.85 (s, 1H),
6.15 (s, 2H), 6.55 (s, 1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H); Mass Spectrum:
M+H" 572 and 574, Elemental Analysis: Pound C, 55.1; H, 6.1; N, 16'.8; )
C27H34CIN;O5 0.75H30 requires C, 55.4; H, 6.1; N, 16.7%.

Example 19
7-(N-tert-butoxycarbonylpiperidin-4-ylmethoxy)-4-(5-chloro-2,3-methylenedioxypyrid-
4-ylamino)-6-methoxyquinazoline

Using a similar procedure to that described in Example 1, a solution of 4-amino-
5-chloro-2,3-methylenedioxypyridine (0.193 g) in DMF (2 ml) was added to a stirred
suspension of sodium hydnde (60% dispersion 1n mineral oil, 0.048 g) in DMF (2 ml) and the
mixture was stirred at ambient temperature for 15 munutes. A solation of

T-Q-M-butoxycarbonylpiperidiﬁ-4—y1methoxy)-4-chloro-ﬁ-mcthoxyquinazolme

\
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(International Patent Application WO 02/16352 (Note [24] within Example 2 thereof; 0.38 g]
in DMF (4 ml) was added and the resultant mixture was stirred at ambient temperature for

1 hour. The reaction mixture was partitioned between ethyl acetate and brine. The organic
phase was dned over magnesium sulphate and evaporated. The residue was purified by
column chromatography on silica using a 49:1 mixture of methylene chloride and methanol.
There was thus obtained the title compound as a solid (0.24 g); NMR Spectrum: (DMSOdg)
1.29 (m, 2H), 1.45 (s, SH), 1.8 (m, 2H), 2.04 (m, 1H), 2.83 (m, 2H), 4.0 (m, 7H), 8.12 (brs,
2H), 7.17 (br s, 1H), 7.72 (m, 2H), 8.37 (br s, 1B), 9.37 (br s, 1H); Mass Spectrum: M+H" 544
and 546: oo

Example 20
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-6-methoxy-
7—(piperidirn—4—yln;ethoxy)quinazoline

.~ Triflyoroacetic acid (1 ml) was added to a solution of o
7-(N-tert-butoxycarbonylpipenidin-4-ylmethoxy)-4-(5-chloro-2,3-methylenedioxypynd-
4-ylamino)-6-methoxyquinazoline (0.253 g) 1n methylene chloride (10 ml) and the reaction
mixture was stirred at ambient temperature for 1 hour. The reaction mixture was evaporated.
Toluene was added to the residue and the mixture was evaporated. The residue was punfied
by column chromatography on silica (Isolute SCX column) using a 7M methanolic ammonia
solution as eluent. There was thus obtained the tile compound as a solid (0.187 g); NMR_
Spectrum: (DMSOdg) 1 25 (m, 2H), 1.75 (d, 2H), 1.93 (m, 1H), 2.54 (m, 2H), 3.0 (d, 2H),
393 (s, 3H), 3.98 (4, 2H), 6.17 (s, 2H), 7.15 (s, 1H), 7.76 (s, 1H), 7.78 (s, 1H), 8.23 (s, 1H);
Mass Spectrum: M+H" 444 and 446.

Example 21
4-(5-chloro-2,3-methylenedioxypyrid-4-ylaminc)-
7-[N-(2-dimethylaminoacetyl)piperidin-4-ylmethoxy]-6-methoxyquinazoline
Diisopropylethylamine (0.118 ml) was addzd to a mixture of 4-(5-chloro-
2,3-methylenedioxypyrid-4-ylamino)-6-methoxy-7-(piperidin-4-ylmethoxy)quinazohne
(0.15 g), N.N-dimethylglycine (0.042 g), 2-(7-azabenzotriazol-1-yl)-
1,1,3,3-tetramethyluronium hexafluorophosphate(V) (0.154 g) and DMF (3 ml) end the
reaction mixture was stirred at ambient temperature for 16 hours. The mixture was diluted

with ethyl acetate and washed with brine. The organic solution was dried over magnesium
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sulphate and evaporated. The residue was purified by column chromatography on silica nsing
a 100:3 mixture of methylene chloride and a 7M methanolic ammonia solution as eluent.
There was thus.obtained the title compound as a solid (0.051 g); NMR Spectrum: (DMSOdg)
1.11-1.36 (m, 2H), 1.83 (d, 2H), 2.11 (m, 1H), 2.19 (s, 6H), 2.61 (t, 1H)}, 3.03 (m, 2H), 3.12
(d, 1H), 3.93 (s, 3H), 4.06 (m, 3H), 4.4 (d, 1H), 6.19 (br 5, 2H), 7.19 (br s, 1H), 7.78 (m, 2H),
8.39 (br s, 1H), 9.71 (br s, 1H); Mass Spectrum: M+H" 529 and 531.

Example 22
7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
5-isopropoxyquinazoline

A mixture of 7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
5-isopropoxyquinazoline (24 g), 1-acetylpiperazine (21 g), potassium iodide (18 g) and DMA
(500 ml) was stirred and heated to 100°C for 4 hours. The solvent was evaporated and the
r'qgif;llic was P:rﬁu‘?nig bEEween mqmy_l'e_!]e’chlqt}d?,(l litre) and Water ,_(?09_1131).. T£1e aqueous
layer was extracted with methylene chloride. The organic solutions were combined, washed
with brine, dried over magnesium sulphate and evaporated. The residue was purified by
column c'hromatography on silica using increasingly polar mixtures of methylene chloride and
methanol (from a 20:1 muxture to a 10:1 mixture) as eluent. After evaporation of the solvent,
the material so obtained was triturated under diethyl ether, There was thus obtained the title
compound as a white sohd (26.2 g); m.p. 208-210°C.

The 7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypynd-4-ylamino)-
S-isopropoxyquinezoline used as a starting material was obtamned as follows :-

Sodium hexamethyldisilazane (1M solution in THF, 164 ml) was added dropwise over
one hour to a ice-cooled mixture of 4-chloro-7-(2,4-dimethoxybenzyloxy)-
5-isopropoxyquinazoline (32 g), 4-amino-5-chloro-2,3-methylenedioxypyridine (15.6 g) and
THF (430 ml) whilst meintaining the temperature of the reaction mixture at about 3°C. At the
end of the addition, the reaction mixture was allowed to warm to ambient temperature and
was stirred for 2.5 hours. The reaction mixture was cooled to 0°C and a muxture of acetic acid
(9.4 ml) and water (250 ml} was added. The muxture was evaporated and the residue was
partitioned between methylene chloride and water, the basicity of the aqueous phase having
been adjusted to 7.5 by the addition of 3N aqueous hydrochlonc acid solution. The organic
phase was separated and the aqueous phase was extracted three times with methylene

chloride. The orgamc layers were combined, washed wath brine, dried over magnesium
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sulphate and evaporated. The resultant solid was triturated under ethyl acetate. There was
thus obtained 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(2,4-dimethoxybenzyloxy)-
5-isopropoxyquinazoline as a white solid (38 g); Mass Spectrum: M+H" 525 and 527.

Triethylsilane (70 ml) and trifluoroacetic acid (48 mi) were added in turn to an
ice-cooled solution of 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
7-(2,4-dimethoxybenzyloxy)-5-isopropoxyquinazoline (37.7 g) in methylene chloride
(560 ml) and the resultant reaction mixture was stirred at ambient temperature for 1 hour, The
solvents were evaporated under hugh vacoum. The resultant solid was triturated under ethyl
acetate. “The material so obtained was isolated, washed with ethyl acetate and dried under
high vacunm There was thus cbtained the di-trifluoroacetic acid salt (37.4 g) of 4-(5-chloro-
2,3-methylenedioxypynd-4~ylamino)-7-hydroxy-3-isopropoxyquinazolne which was used
without further purification.

Potassium carbonate (34.6 g) was added to a muxture of 4-(5-chloro-
2,3-rnethylenedioxypyrid :4-ytamino)-7-hydroxy-5-isopropoxyquinazoliné di-trifldoroacetic™
acid salt (49 g), 1,2-dichloroethane (440 ml) and DMEF (245 ml) and the mixture was stirred
and heated to 90°C for 3.5 hours. An additional portion (7 g) of potassinm carbonate was
added and the mxture was stirred at 90°C for a forther hour. The reaction mixture was cooled
to ambient temperature and the solids were filterec| off and washed with methylene chloride.
The filtrate and washings were combined and evaporated. The resultant residue was purified
by column chromatography on silica using increasingly polar mixtures of methylene chlonde
and methanol (from a 50:1 mixture to a 20:1 mixture) as eluent. There was thus obtained
7-(2-chloroethoxy)-4-(5-chloro-2,3-methylenedioxypynd-4-ylamino)-
5-isopropoxyquinazoline as a white solid (37.1 g); Mass Spectrum: M+H" 437 and 439.
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CLAYMS

1.. A quinazoline derivative of the Formula I
(R),

SN

RGO | 2 1

5 wherein Z isan O, S, so: SOz, N(R?) or C(R?); group wherein each R? group, which may be
the sarme or different, is hydrogen or (1-8C)alkyl;
m1s0,1,20r3; '
*{ eack'R* group, which may be'the same or different, is selécted from 'halogené',""""-"
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy,

10 carbarmoyl, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl,
(1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylanuno,
N-(1-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(1-6C)alkyl-

15 (3-6C)alkenoylarmno, (3-6C)alkynoylamino, N-(1-6C)alkyl-(3-6C)alkynoylamino,
H—(l-ﬁCjalkylsulphamoyl, N N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :

. Q-x!-
wherein X! is a direct bond or is selected from O, S, SO, SOz, NR*), CO, CH(ORY,

20 CONRY, NR*CO, SO:NR*), NR"SO,, OC(RY):,, SC(RY), and NRY)CR*),, wherein R* 1s
hydrogen or (1-8C)alkyl, and Q' is aryl, aryl-(1-6C)alkyl, (3-7C)eycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl, or (R is (1-3C)alkylenedioxy,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R! substituent

25 are optionally separated by the insertion into the chain of a group selected from O, §, SO, 50,,

N@®®), CO, CH(OR?®), CONR®), N(R*)CO, SO;:NR?), N(R*)SO,, CH=CH and C=C wherein

J
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R? 18 hydrogen or (1-8C)alkyl or, when the inserted group is N®%), R’ may also be
(2-6C)alkanoyl, ‘

and wherein any CH;=CH- or HC=C- group within a R' substituent optionally bears at
the terminal CHz= or HC= position a substituent. selected from halogeno, carboxy, carbamoyl,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl}carbamoyl,
amino-(1-6C)atkyl, (1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkyl]amino-(1-6C)alkyl or
from a group of the formula :

Q*-x2-

wherein X? is a direct bond or is selected from CO and N(R®)CO, wherein R® 1s hydrogen or
(1-8C)alkyl, and Q? 15 aryl, aryl-(1-6C)alky), heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl,

and wherein any CH, or CH; group within a R' substituent optionally bears on each
said CH; or CH; group one or more halogeno or {1-8C)alky] substituents or a substituent
selected from hydroxy, cyano, amuno, cathnzy, carbamoyl, oxo, thioxn, (1-6C)alkoxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkvisulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl],
N.N-di-[(1-6C)alkylJcarbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkancylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoy],
N,N-di-[(1-6C)alkyl}sulphamoyl, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino, or from a group of the formula :

-x3-Q?

wherein X° is a direct bond or is selected from O, S, SO, 50, NR?), CO, CH(OR?),
CON(R"), NR)HCO, SO,NR?), NR")SO2, CR")20, CR),S and N(R"YCR?),, wherein R is
hydrogen or (1-8C)alkyl, and Q? is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6C)atkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any aryl, heteroary! or heterocyclyl group within a R! substituent
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-8C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)aikyl]amino, (1-6C)alkoxycarbonyl, N~(1-6C)alkylcarbamoyl,
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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)alkylsulphamoy!,
N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino, N-(1-6C)alkyl-
{1-6C)alkanesulphonylamino and (1-3C)alkylenedioxy, or from a group of the formula :
- X‘ - Ra
wherein X* is a direct bond or is selected from O and NR?), wherein Rlis hydrogen or
(1-8C)alkyl, and R® 15 halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)aikylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-
(1-6C)alkyl, (2-6C)alkanoylamino-(1-6C)alkyl or (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
or from a group of the formula :
- -X5-Q*
wheremn X is a direct bond or is selected from O, N(R'®) and CO, wherein R*° is hydrogen or
(1-8C)alkyl, and Q* is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same
or different, selected from halogeno, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and
(1-6C)alkoxy,
and wherein any heterocyclyl group within a R! substituent optionaily bears 1 or 2 oxo
or thioxo substituents;
nis0,1,2or3; and
each R? group, which may be the same or different, 15 selected from halogeno,
triflucromethyl, cyano, mtro, hydroxy, amino, catboxy, carbamoyl, (1-8C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, .
N.N-di-[(1-6C)alkyl]carbamoy!, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamno, (3-6C)alkenoylamino, N-(1-6C)alkyl-
(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(1-6C)alkyl-(3-6C)alkynoylamno,
N-(1-6C)alkylsulphamayl, N.N-di-[(1-6C)alkylJsulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :
- -x5-gl
wherein X% 1s a direct bond or is selected from O and N(R'?), wherein R'? is hydrogen or
(1-8C)alkyl, and R' is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,

(
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cyano~(1-6C)alkyl, amino~(1-6C)alkyl, (1-6C)alcylamino-(1-6C)alkyl or
di-[(l-6C)a1kyl]amino{1—60)a]ky1, or from a gooup of the formula :

-x7- Qs )
wherein X' is a direct bond or is selected from O, S, SO, SO,, N(R'), CO, CH(OR™),
CONR'"), NR®)CO, SO:NR™), NR)SOz, CR™)%0, CR™)S and NR)CR™),,
wherein R" is hydrogen or (1-8C)alkyl, and Q° is aryl, aryl-(1-6C)alkyl, hetervary],
heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl<(1-6C)alkyl which optionally bears 1 or 2
substituents, which may be the same or different. selected from halogeno, (1-8C)alkyl,
(2-8C)alkenyl, (2-8C)alkyny! and (1-6C)alkoxy, and any heterocyclyl group within Q°
optionally bears 1 or 2 oxo or thioxo substituents;
ora pl;annaceutically—acceptable salt thereof.

2. A quinazohne derivative of the Formula I, or 2 pharmaceutically-acceptable salt
thereof, according to claim 1 wherein Z is NH. - - . SR 1t L e A

3. A quinazoline denvative of the Formula I, or a pharmaceutically-acceptable salt
thereof, according to claim 1 wherein

m is 1 and the R" group 1s located at the 5-, 6- or 7-position or m is 2 and the R

groups, which may be the same or different, are located at the 5- and 7-positions or at the 6-
and 7-positions and each R* is selected from hydroxy, amino, methyl, ethyl, propyl, butyl,
vinyl, ethynyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, pentyloxy, but-3-enyloxy,
pent-4-enyloxy, hex-5-enyloxy, but-3-ynyloxy, pent-4-ynyloxy, hex-5-ynyloxy, methylamino,
ethylamino, dimethylamino, diethylamino, acetamido, propionamido, cyclopentyloxy,
cyclohexyloxy, phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy,
tetrahydropyran-4-yloxy, cyclopropylmethoxy, 2-1midazol-1-ylethoxy,
3-imudazol-1-ylpropoxy, 2-(1,2,3-triazol-1-yl)ethoxy, 3-(1,2,3-triazol-1-yl)propoxy,
2-(1,2,4-tnazol-1-yl)ethoxy, 3-(1,2,4-triazol-1-yl)propoxy, pyrid-2-ylmethoxy,
pynd-3-ylmethoxy, pyrid-4-ylmethoxy, 2-pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy,
2-pynd-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy,
pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl, 2-pyrrolidin-1-ylethoxy,
3-pyrrolidin-1-ylpropoxy, 4-pyrrohidin-1-ylbutoxy, pyrrolidin-3-yloxy,
pyrrohidin-2-ylmethoxy, 2-pyrrohdin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy,
2-morphohnoethoxy, 3-morpholinopropoxy, 4-morpholinobutoxy, 2-(1,1-dioxotetrahydro-

54
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4H-1,4-thiazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-41-1,4-thiazin4-yl)propoxy,
2-piperidinoethoxy, 3-pipendinopropoxy, 4-piperidinobutoxy, piperidin-3-yloxy,
piperidin-4-yloxy, piperidin-3-ylmethoxy, piperidin-4-yimethoxy, 2-pipenidin-3-ylethoxy,
3-piperidin-3-ylpropoxy, 2-piperidin-4-ylethoxy, 3-piperidin-4-ylpropoxy,
2-homopipenidin-1-ylethoxy, 3-homopipendin-1-ylpropoxy, 2-(1,2,3,6-tetrahydropyridin-
1-yDethoxy 3-(1,2,3,6-tetrahydropyridin-1-yl)propoxy, 4-(1,2,3,6-tetrahydropyridin-
1-yl)butoxy, 2-piperazin-1-ylethoxy, 3-piperazin- 1-ylpropoxy, 4-piperazin-1-ylbutoxy,
2-homopiperazin-1-ylethoxy, 3-homopiperazin-1-ylpropoxy, 2-pyrrolidin-1-ylethylamino,
3-pyrrolidin-1-ylpropylamino, 4-pyrrolidin-1-ylbutylamino, pyrrolidin-3-ylamino,
pyrrolidin-2-ylmethylamino, 2-pyrrolidin-2-ylethylamino, 3-pyrrolidin-2-ylpropylamino,
2-morpholinoethylamino, 3-morpholinopropylamino, 4-meorpholinobutylamino,
2-(1,1-dioxotetrahydro-4H-1,4-thtazin-4-yl)ethylamino, 3-(1,1-dioxotetrahydro-
4H-1,4-thazin-4-yl)propylamino, 2-piperidinoethylamine, 3-piperidinopropylamino,
4-pipendinobutylaming, piperidin-3-ylamino, piperidin-4-ylamino, ,, ", a st
piperidin-3-ylmethylamino, 2-piperidin-3-ylethylamno, pipendin-4-ylmethylamino,
2-pipendin-4-ylethylamino, 2-homopipendin-1-ylethylamino,
3-homopiperidin-1-ylpropylamino, 2-piperazin-1-ylethylamino, 3-piperazin-1-ylpropylamino,
4-piperazin-1-ylbutylamino, 2-homopiperazin-1-ylethylamino or
3-homopiperazin-1-ylpropylamino,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R substituent
are optionaily separated by the insertion into the chain of a group selected from O, NH,
N(.Me), CH=CH and C=C,

and when R' 15 a vinyl or ethynyl group, the R! substituent optionally bears at the
terminal CHz=,or HC= position a substituent selected from
N-(2-dimethylaminoethyl)carbamoyl, N-(3-dimethylaminopropyl)carbamoyl,
methyleminomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl and
4-dimethylaminobutyl, or from a group of the formula :

Q*-x2-

wherein X2 is a direct bond or is NHCO or N(Me)CO and Q? is imidazolylmethyl,
2-imudazolylethyl, 3-imidazolyipropy1. pyridylmethyl, 2-pyndylethyl, 3-pyridylpropyl,
pyrrolidin-1-ylmethyl, 2-pyrrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, 4-pyrrolidin-1-ylbutyl,

~
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pyno]idm-z-y‘lmeﬂ]yl, 2-pymrolidin-2-ylethyl, 3-pymﬁdin-2-ylpmpyl, morpholinomethyl,
2-morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, piperidinomethyl,
2-pipericdinoethyl, 3-piperidinopropyl, 4-piperidinobutyl; pipendin-3-ylmethyl,
2-piperidin-3-ylethyl, piperidm-4-ylmethyl, 2-piperidin-4-ylethyl, piperazin-1-ylmethyl,
2-piperazin-1-ylethyl, 3-piperazin-1-ylpropyl or 4-piperezin-1-ylbutyl,

and wherein any CH; or CHj group within a R! substituent optionally bears on each
saxd CH; or CHj group one or more fluoro or chioro groups or a substituent selected from
hydroxy, oxo, amino, methoxy, methylsulphonyl, methylamino, dimethylamino,
diisopropylamino, N-ethyl-N-methylamino, N-1sopropyl-N-methylamino, N-methyl-
N-propylamino, acetoxy, acetamido and N-methylacetamido,

and wherein any phenyl, imidazolyl, triazolyl, pyridy! or heterocyclyl group within a
substituént on R! optionally bears 1 or 2 substituents, which may be the same or different,
selected from fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl,
methoxy, ethoxy, N-methylcarbamoyl, N.N-dimethylcarhamoyl, methylenedioxy, - ‘o
ethylidenchoxy and isopropylidenedioxy, and a pyrrolidin-2-yl, piperidin-3-yl, piperidin-4-yl,
prperazin-1-yl or homopiperazin-1-yl group within a R! substituent 1s optionally N-substituted
with allyl, 2-propynyl, methylsulphonyl, ethylsusphonyl, acetyl, propionyl, isobutyryl,
2-fluoroethyl, 2,2-diflucroethyl, 2,2,2-tnfluorcethyl, 3-fluoropropyl, 3,3-difluoropropyl,
3,3,3-trifluoropropyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2-aminoethyl,
3-amunopropyl, 2-methylaminoethyl, 3-methylarainopropyl, 2-dimethylaminoethyl,
3-dimethylaminopropyl, 2-pyrrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, 2-morpholinoethyl,
3-morphohnopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-piperazin-1-ylethyl or
3-piperazin-1-ylpropyl, the last 8 of which substituents each optionaily bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, methyl and
methoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2

oxo substituents.

4, A quinazoline denvative of the Formula I, or a pharmaceutically-acceptable salt
thereof, according to claim 1 wherein m 15 1 and the R! group 1s located at the 5-position
or m is 2 and the R' groups, which may be the same or different, are located at the 5- and
7-positions and each R! is selected from hyd:n;c}', anmuno, methyl, ethyl, methoxy, ethoxy,

Propoxy, isopropoxy, butoxy, methylamino, ethylamino, dimethylamino, diethylamino,
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acetamido, tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 2-pyrrolidin-1-ylethoxy,
3-pyrrolidin-1-ylpropoxy, 4-pyrrolidin-1-ylbutoxy, pymrolidin-3-yloxy,
pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3-pyrrohdin-2-ylpropoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 4-morpholinobutoxy,
2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)propoxy, 2-pipetidinoethoxy, 3-piperidinopropoxy, 4-piperidinobutoxy, 3-piperidinyloxy,
4-piperidinyloxy, piperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 2-piperidin-3-ylethoxy,
2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
3-(1,2,3,6-tetrahydropyridin- 1-yl)propoxy, 2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy,
2-homopiperazin-1-ylethoxy, 3-homopiperazin-1-ylpropoxy, cyclobutyloxy, cyclopentyloxy

-

and cyclohexyloxy,
and wherein adjacent carbon atoms in any (2-6C)alkylene cham within a R! substituent

are optionally separated by the insertion into the chain of a group selected from O, NH,

CH=CH and:;%%u:-:ns'm A me T Nanh s e e e e tire 7htiern oo o

™ 8

and wherein any CHj or Ci-Ia group within a R! substituent optionally bears on each
said CH; or CH3 group one or more chloro groups or a substituent selected from hydroxy, oxo,

. amino, methoxy, methylsulphonyl, methylamino, dimethylamino, diisopropylamino,

20

30

N-ethyl-N-methylamino, N-1sopropyl-N-methylamino and acetoxy,

and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, trifluoromethyl,
hydroxy, amiro, methyl, ethyl, methoxy, methylenedioxy, ethylidendioxy and
isopropylidenedioxy, and a pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-3-yl, piperidin-4-yl,
piperazin-1-yl or homopiperazin-1-yl group within a R' substituent is optionally N-substituted
with methyl, ethyl, propyl, allyl, 2-propynyl, methylsulphonyl, acetyl, propionyl, isobutyryl,
2-flucroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl or cyanomethyl,

and wherem any heterocyclyl group wathin a substituent on R! optionally bears 1 or 2

0Xx0 substituents.

5. A quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt
thereof, according to claim 1 wherein m is 2 and the R* groups, which may be the same or
different, are located at the 5- and 7-positions and the R! group at the 5-position 1s selected
from methoxy, ethoxy, propoxy, isopropoxy, butoxy, tetrahydrofuran-3-yloxy,
tetrahydropyran-4-yloxy, pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 3-piperidinyloxy,
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4-piperidinyloxy, piperidin-3-ylmethoxy, pipendin-4-ylmethoxy, cyclobutyloxy,
cyclopentyloxy and cyclohexyloxy, and the R! group at the 7-position is selected from
hydroxy, methoxy, ethoxy, propoxy, isopropoxy, butoxy, 2-pyrrolidin-1-ylethoxy,
3-pyrrolidin-1-ylpropoxy, 4-pyrrolidin-1-ylbutoy, 2-pyrrolhidin-2-ylethoxy,

5 3-pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 4-morpholinobutoxy,
2-(1,1-dioxotetrahydro-4H-1 ,4-thiazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-pipendinopropoxy, 4-piperidinobutoxy,
2-piperidin-3-ylethoxy, 2-pipendin-4-ylethoxy, 2-homop1peridin-1-ylethoxy,
3-homopiperidin-1-ylpropoxy, 3-(1,2,3,6-tetrahydropyridin- 1-yl)propoxy,

10 2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy and
3-homopiperazin-1-ylpropoxy,

and wherein any CH; or CH, group within a R! substituent optionally bears on each
saxd CH; or CH, group one or more chloro groups or a substituent selected from hydroxy, oxo,
armno, methoxy, methylsulphonyl, methylamuno, dimethylamino, dsiscprdpilamino, -

15 N-ethyl-N-methylamino, N-isopropyl-N-methylamino and acetoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, triffuoromethyl,
hydroxy, amino, methyl, ethyl, methoxy, methylenedioxy, ethyhidendioxy and
1sopropylidenedioxy, and a pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-3-yl, piperidin-4-yl,

20 piperazin-1-y! or homopiperazin-1-yl group within a R! substituent is optionally N-substituted
with methyl, ethyl, propyl, allyl, 2-propynyl, methylsulphonyl, acetyl, propionyl, isobutyryl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl or cyanomethyl,

and wheremn any heterocyclyl group within a substituent on R’ optionally bears 1 or 2

oxo substituents. '

6. A quinazoline derivative of the Formula J, or a pharmaceutically-acceptable salt
thereof, according to claim 1 wherein n is 1 and the R? group is located at the 5-position of the
2,3-methylenedioxypyridin-4-yl group and is seiected from fluoro, chloro, bromo,
trfluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy.

30
7. A quinazohine derivative of the Formula I according to cleim 1 wherein :-

Z1s O or NH; :

gt
g
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mis 1 and the R' group is located at the 5-, 6- or 7-position or m 15 2 and the R
groups, which may be the same or dufferent, are located at the 5- and 7-positions or at the 6-
and 7-positions and each R’ is selected from hydroxy, amino, methyl, ethyl, propyl, butyl,
vinyl, ethynyl, methoxy, ethoxy, propoxy, 1sopropoxy, butoxy, pentyloxy, but-3-enyloxy,
pent-4-enyloxy, hex-5-enyloxy, but-3-ynyloxy, pent-4-ynyloxy, hex-5-ynyloxy, methylamino,
ethylanuno, dimethylarmno, diethylarmno, acetamido, propionamido, cyclopentyloxy,
cyclohexyloxy, phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy,
tetrahydropyran-4-yloxy, cyclopropylmethoxy, 2-imidazol-1-ylethoxy,
3-imidazol-1-ylpropoxy, 2-(1,2,3-triazol-1-ylethoxy, 3-(1,2,3-trdazol-1-yl)propoxy,
2-(1,2,4-triazol-1-yl)ethoxy, 3-(1,2,4-tnazol-1-yl)propoxy, pyrid-2-ylmethoxy,
pyrid-3-ylmethoxy, pyrd-4-ylmethoxy, 2-pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy,
2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy,
pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl, 2-pyrrolidin-1-ylethoxy,
3-pyrrolidin-1sylpropoxy, #-pymoliding1-ylbutexy, pyrroudin=3-yIoxy,. . . s set ot s,
pyuoli:iin-2-y1msthoxy, 2-pyrrolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 4-morpholinobutoxy, 2-(1.1-dioxoteﬁ'ahydm-
4H-1,4-thiazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy,
2-piperidinoethoxy, 3-piperidinopropoxy, 4-pipendinobutoxy, piperidin-3-yloxy,
piperidin-4-yloxy, piperidin-3-ylmethoxy, pipendin-4-ylmethoxy, 2-piperidin-3-ylethoxy,
3-piperidin-3-ylpropoxy, 2-piperidin-4-ylethoxy, 3-piperidin-4-ylpropoxy,
2-homopiperidin-1-ylethoxy, 3-homopipendin-1-ylpropoxy, 2-(1,2,3,6-tetrahydropyridin-
1-yDethoxy 3-(1,2,3,6-tetrahydropyridin-1-yl)propoxy, 4-(1,2,3,6-tetrabydropyridin-
1-yDbutoxy, 2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 4-piperazin-1-ylbutoxy,
2-homopiperazin-1-ylethoxy, 3-homopiperazin-1-ylpropoxy, 2-pyrrolidin-1-ylethylamino,
3-pyrrolidin-1-ylpropylamino, 4-pyrrolidin-1-ylbutylamino, pyrrolidin-3-ylamino,
pyrrolidin-2-ylmethylamino, 2-pyrrolidin-2-ylethylamino, 3-pyrrolicin-2-ylpropylamino,
2-morphohnoethylamino, 3-morpholinopropylamino, 4-morpholinobutylamino,
2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethylamino, 3-(1,1-dioxotetrahydro-
4H-1,4-thiazin-4-yl)propylamino, 2-pipendinoethylamino, 3-piperidinopropylamina,
4-pipenrdinobutylamino, piperidin-3-ylamino, piperidin-4-ylamino,
pipendin-3-ylmethylamino, 2-piperidin-3-ylethylamino, piperidin-4-ylmethylamino,
2-piperidin-4-ylethylamino, 2-homopiperidin-1-ylethylamino,

3-homopiperidin-1-ylpropylamino, 2-piperazin-1-ylethylamino, 3-piperazin-1-ylpropylamno,
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4-piperazin-1-ylbutylemino, 2-homopiperazin-1-ylethylamino or

3-homopiperazin-1-ylpropylamino,

(6

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituent

are optionally separated by the insertion into the chain of a group selected from O, NH,
N(Me), CH=CH and C=C,

and when R’ is a vinyl or ethynyl group, the R! substituent optionally bears at the
terminal CH,= or HC= position a substituent selected from
N-(2-dimethylaminoethyl)carbamoyl, N-(3-dimethylaminopropyl)carbamoyl,
methylaminomethyl, 2-methylanynoethyl, 3-methylaminopropyl, 4-methylaminobutyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl and
4 dimethylaminobutyl, or from a group of the formula:

Q?-X2-

wherein X is a direct bond or 15 NHCO or N(Me)CO and Q? is imidazolylmethyl,
2-1imidazolylethyl, 3-1midazolylpropyl,-pyridylmethyl,'2-pyridylethyl; 3 -pyridylpropyl; .- - -
pyrrolidin-1-ylmethyl, 2-pyrrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, 4-pyrrolidin-1-ylbutyl,
pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, morpholinomethyl,
2-morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, piperidinomethyl,
2-piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, piperidin-3-ylmethyl,
2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin4-ylethyl, piperazin-1-ylmethyl,
2-piperazin-1-ylethyl, 3-piperazin-1-ylpropyl or 4-piperazin-1-ylbutyl,

and wherein any CH, or CH; group within a R' substituent optionally bears on each
sard CH; or CHj group one or more fluoro or chloro groups or 2 substituent selected from
hydroxy, oxo, amino, methoxy, methylsulphonyl, methylamino, dimethylamino,
diisopropylamino, N-ethyl-N-methylarmno, N-1sopropyl-N-methylamino, N-methyl-
N-propylamino, acetoxy, acetamido and N-methylacetamido,

and wherein any phenyl, imidazolyl, triazolyl, pyridyl or heterocyclyl group within a
substituent on R' optionally bears 1 or 2 substituents, which may be the same or different,
selected from fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethy],
methoxy, ethoxy, N-methylcarbamoyl, N,N-dimethylcarbamoyl, methylenedioxy,
ethylidendioxy and isopropyhdenedioxy, and a pyrrolidin-2-yl, piperidin-3-yl, piperidin-4-y1,
piperazin-1-yl or homopiperazin-1-yl group within 2 R’ substituent is optionally N-substituted
with allyl, 2-propynyl, methylsulphonyl, ethylsulphonyl, acetyl, propionyl, 1sobutyryl,



10

15

30

- WO 2004/041829 PCT/GB2003/004703

-111-

2-fluoroethyl, 2,2-difluaroethyl, 2,2,2-tnflucroethyl, 3-fluoropropyl, 3,3-diflucropropyl,
3,3,3-mfluoropropyl, 2-methoxyethyl, 3-inethoxypropyl, cyanomethyl, 2-aminoethyl,
3-aminopropyl, 2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl,
3-'dimcthylaminopropyl, 2-pyrrolidin-1-ylethyl, 3-pymrolidin-1-ylpropyl, 2-morpholinoethyl,
3-morpholinopropyl, 2-pipendinoethyl, 3-pipendinopropyl, 2-piperazin-1-ylethyl or
3-piperazin-1-ylpropyl, the last 8 of which substituents each optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chioro, methyl and
methoxy,

and wherein any heterocyclyl group within a substituent on R} optionally bears 1 or 2
oxo substituents;

nis O ornis 1 and the R® group 15 located at the 5--or 6-position of the
2,3-methylenedioxypyridin-4-yl group and 1s selected from fluoro, chioro, bromo,
triflucromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;
or a pharmaceutically-acceptable acid-addition salt thereof,

8. A quinazoline derivative of the Formula I according to claim 1 wherein :-

Z is NH;

m 15 2 and the first R' group is a 6-methoxy group and the second R! group is located
at the 7-position and is selected from 2-pyrrohdin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-[(3RS,45R)-3,4-methylenedioxypyrrolidin-1-ylJethoxy,
3-[(3RS,45R)-3,4-methylenedioxypyrrolidin-1-yl]propoxy, 2-morpholinoethoxy, -
3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethoxy,
3-(1,1-dioxotetrahydro-4H-1,4-thiazin4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 2-piperidin-3-ylethoxy, 2-(N-methylpiperidin-3-yl)ethoxy,
3-pipendin-3-ylpropoxy, 3-(N-methylpipendin-3-yl)propoxy, 2-piperidin-4-ylethoxy,
2-(N-methylpiperidin-4-yl)ethoxy, 3-piperidin-4-ylpropoxy, 3-(N-methylpipendin-
4-yDpropoxy, 2-(1,2,3,6-tetrahydropyridin-1-yl)ethoxy, 3-(1,2,3,6-tetrahydropyridn-
1-yD)propoxy, 2-(4-hydroxypiperidin-1-ylethoxy, 3-(4-hydroxypiperidin-1-yl)propoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 4-piperazin-1-ylbutoxy,
2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpiperazin-1-yl)propoxy, 4-(4-methylpiperazin-
1-yDbutoxy, 2-(4-allylpiperazin-1-yl)ethoxy, 3-(4-allylpiperazin-1-yl)propoxy,
2-(4-prop-2-ynylpiperazin-1-yl)ethoxy, 3-(4-prop-2-ynylpiperazin-1-yl)propoxy,
2-(4-methylsulphonylpiperazin-1-yl)ethoxy, 3-(4-methylsulphonylpiperazin-1-yl)propoxy,
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2-(4-acetylpiperazin-1-yl)ethoxy, 3-(4-acetylpiperazin-1-yl)propoxy, 4-(d-acetylpiperazin-
1-yDbutoxy, 2-(4-isobutyrylpiperazin-1-yl)ethoxy, 3-(4-isobutyrylpiperazin-1-yl)propoxy,
4-(4-isobutyrylpiperazin-1-yl)butoxy, 2-[4~(2-fluoroethyl)piperazin-1-y[Jethoxy, )
3-[4-(2-fluoroethyl)piperazin-1-yl]propoxy, 2-[4-(2,2,2-triflucroethyl)piperazin-1-yl]ethoxy,
3-[4-(2,2,2-trifluoroethyl)piperazin-1-yl]propoxy, 2-(4-cyanomethylpiperazin-1-yl)ethoxy,
3-(4-cyanomethylpiperazin-1-yl)propoxy, 2-[2-(4-methylpiperazin-1-yl)ethoxylethoxy, -
2-chloroethoxy, 3-chloropropoxy, 4-chlorobutoxy, 2-methylsulphonylethoxy,
3-methylsulphonylpropoxy, 2-(2-methoxyethoxy)ethoxy, 2-(4-pyridyloxy)ethoxy,
3-pyridylmethoxy and 2-cyanopynd-4-ylmethox.y; and

n1s 0 or nis 1 and the R? group 1s located at the 5- or 6-position of the
2,3-methylenedioxypyridin-4-y! group and is selected from fluoro, chloro, bromo,
trifluoromethyl and cyano;
or a pharmaceutically-acceptable acid-addition salt thereof.

9. A quinazoline denivative of the Formula I according to claim 1 wherein ;-

Zis NH;

m is 2 and the R' groups, which may be the same or different, are located at the 5- and
7-positions and the R group at the 5-position is selected from methoxy, ethoxy, propoxy,
isopropoxy, butoxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, pyrrolidin-3-yloxy,
pyrrolidin-2-ylmethoxy, 3-pipendinyloxy, 4-piperidinyloxy, pipendin-3-ylmethoxy,
prpendin-4-ylmethoxy, cyclobutyloxy, cyclopensyloxy and cyclohexyloxy, and the R group at
the 7-position is selected from hydroxy, methoxy, ethoxy, propoxy, isopropoxy, butoxy,
2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 4-pyrrolidin-1-ylbutoxy,
2-pyrrolidin-2-ylethoxy, 3-pymrolidin-2-ylpropoxy, 2-morphohnoethoxy,
3-morpholinopropoxy, 4-morpholinobutoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yDethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 4-piperidinobutoxy, 2-piperidin-3-ylethoxy, 2-piperidin-4-ylethoxy,
2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy, 3-(1,2,3,6-tetrahydropyridin-
1-yl)propoxy, 2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy
and 3-homopiperazin-1-ylpropoxy,

and wherein any CH; or CHj group within a R! substituent optionally besrs on each
sard CH; or CH; group one or more chloro groups or a substituent selected from hydroxy, oxo,
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amino, methoxy, methylsulphonyl, methylameno, dimethylamino, diisopropylamino,
N-ethyl-N-methylamino, N-isopropyl-N-methylamino and acetoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, trifluoromethyl,
hydroxy, amino, methyl, ethyl, methoxy, methylenedioxy, ethyhdendioxy and
isopropylidenedioxy, and & pyrrohdin-2-yl, pyrrolidin-3-yl, piperidin-3-yl, piperidin-4-yl,
piperazin-1-yl or homopiperazin-1-yl group within a R! substituent is optionally N-substituted
with methyl, ethyl, propyl, allyl, 2-propynyl, methylsulphonyl, acetyl, propionyl, 15obutyryl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethy] or cyanomethyl,

and wheren any heterocyclyl group within a substituent on R! optionally bears 1 or 2
oxo substifuents;

nis0ornis I and the R? group is located at the 5- or 6-position of the
2,3-methylenedioxypyridin4-y! group and is selected from fluoro, chloro, bromo,

I:iﬂuomn}gg_x}_gﬁ)_@yq!,}}zdmxy, methyl, ethyl, methoxy and.ethOXy; o tnpym suierty=s,

Poab Adiaydd
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30

or a pharmaceutically-acceptable acid-addition salt thereof,

10. A qumazolne derivative of the Formula I according to claim 1 wherein :-

Zis NH;

m 15 1 and the R! group is located at the S-position and is selected from propoxy,
1SOPTOpOXY, ten-ahydrofur;n-B-yloxy, tetrahydropyran-4-yloxy, pyrrolidin-3-yloxy,
N-methylpyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 3-piperidinyloxy, N-methylpipendin-
3-yloxy, 4-piperidinyloxy, N-methylpipendin-4-yloxy, N-allylpiperidin-4-yloxy,
N-prop-2-ynylpiperidin-4-yloxy, N-acetylpiperidin-4-yloxy, N-methylsulphonylpiperidm-
4-yloxy, piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy,
N-methylpiperidin-4-ylmethoxy, cyclobutyloxy, cyclopentyloxy and cyclohexyloxy,

ormis 2 and the first R' group is located at the 5-position and is selected from the
group of substituents hsted immediately above and the second R' group is located at the
7-position and is selected from 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-[(3RS,45R)-3,4-methylenedioxypyrrolidin-1-yljethoxy,
3-[(3RS,4SR)-3,4-methylenedioxypyrrolidin-1-yl]propoxy, 2-merpholinoethoxy,
3-morpholinopropoxy, 2-(1,1-d10xot:etrahydro-4ﬂ—1,4—thiazin-4-y1)ethoxy,
3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-p1pendinopr.cpoxy, 2-piperidin-3-ylethoxy, 2-(IN-methylpiperidin-3-yl)ethoxy,
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3-piperidin-3-ylpropoxy, 3~(lj-mcthy1pipcﬂdin—3-yl)propox;.‘: 2-piperidin-4-ylethoxy,
2-(N-methylpiperidin-4-yl)ethoxy, 3-pipenndin-4-ylpropoxy, 3-(N-methylpiperidin-
4-yDpropoxy, 2<(1,2,3,6-tetrahydropyridin-1-yl )ethoxy, 3-(1,2,3,6-tetrahydropyridin-
1-yl)propoxy, 2-(4-hydroxypiperidin-1-yl)ethoxy, 3-(4-hydroxypiperidin-1-yl)propoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 4-piperazin-1-ylbutoxy,
2-(4-methylpiperazin-1-ylethoxy, 3-(4-methylpiperazin-1-yl)propoxy, 4-(4-methylpiperazin-
1-yDbutoxy, 2-(4-allylpiperazin-1-yl)ethoxy, 3-(4-allylpiperazin-1-yl)propoxy,
2-(4-prop-2-ynylpiperazin-1-yl)ethoxy, 3-(4-prop-2-ynylpiperazin-1-yl)propoxy,
2-(4-methylsulphonylpiperazin-1-yl)ethoxy, 3-(4-methylsulphonylpiperazin-1-yl)propoxy,
2~(4-acetylpiperazin-1-yl)ethoxy, 3-(4-acetylpiperazin-1-yl)propoxy, 4-(4-acetylpiperazin-
1-yl)butoxy, ﬁ-(4—isobutyry1p1pcrazin—1-yl)ethoxy, 3-(4-isobutyrylpiperazin-1-yl)propoxy,
4-(4-isobutyrylpiperazin-1-yl)butoxy, 2-[4-(2-fluoroethyl)piperazin-1-yljethoxy,
3-[4-(2-fluoroethyl)piperazin-1-yl]propoxy, 2-[4-(2,2,2-trifluoroethyl)piperazin-1-yl]ethoxy,
3-4-(2,2,2-triflooroethyBpipe cozin-1-ylipropoxy; 2-(4-cysnemothyipiperazin-1-yl)ethoxy;
3-(4-cyanomethylpiperazin-1-yl)propoxy, 2-[2-(4-methylpiperazin-1-yl)ethoxylethoxy,
2-chloroethoxy, 3-chloropropexy, 4-chlorobutoxy, 2-methylsulphonylethoxy,
3-methylsulphonylpropoxy, 2-(2-methoxyethoxy)ethoxy, 2-(4-pyridyloxy)ethoxy,
3-pyndylmethoxy and 2-cyanopyrid-4-ylmethoxy;

nis 0 orn is 1 and the R* group is located at the 5- or 6-position of the
2,3-methylenedioxypyridin-4-yl group and 15 selected from chloro, bromo, tnfluoromethyl,
cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;
or a pharmaceutically-acceptable acid-addition salt thereof.

11, A quinazoline derivative of the Formula I according to claim 1 wherein :-

Z1s NH;

m is 2 and the first R! group is located at the 5-position and is selected from
isopropoxy and tetrahydropyran-4-yloxy, and the second R! group is located at the 7-position
and is selected from 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-[(3RS,45R)-3 ,4-methylenedioxypyrrolidin-1-yllethoxy,
3-[(3RS,45R)-3,4-methylenedioxypyrrolidin-1-y1]propoxy, 2-morpholinoethoxy,
3-morpholinopropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2-piperazin-1-ylethoxy,
3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpiperazin-
1-ylpropoxy, 2-(4-allylpiperazin-1-ylethoxy, 3-(4-allylpiperazin-1-yl)propoxy,
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2-(4—pr6p—2—yny1pipcramn-l-yl)ethoxy. 3-(4-prop-2-ynylpiperazin-1-yl)propoxy,
2—(4—acetylp1p‘erazin-1-y1)ethoxy. 3-(4-acetylpiperazin-1-yl)propoxy,
2-(4-isobutyrylpiperazin-1-yl)ethoxy, 3-(4-isobutyrylpiperazin-1-yl)propoxy,
2-[4-(2-hydroxyethyl)piperazin-1-yljethoxy, 3-[4-(2-hydroxyethyl)piperazin-1-yl]propoxy,

5 2-[4-(2,2,2-trifluoroethyl)piperazin-1-yl]ethoxy, 3-[4-(2,2,2-trifluoroethyl)piperazin-1-
ylpropoxy, 2-{4-(2-dimethylammoacetyl)piperazin-1-yljethoxy and
3-[4-(2-dimethylaminoacetyl)piperazin-1-yllpropoxy; and

nis 1 and the R® group is located at the 5-position of the 2,3-methylenedioxypyridin-
4-yl group and is selected from chloro and bromo;
10 or a pharmaceuticelly-acceptable acid-addition salt thereof.

12. A quinazoline derivative of the Formula I according to cleim 1 wherein :-
Zis NH;
: ;“f:_.}?}fm'.is 2 and the first R! group is located at the 5-position and 15 selected from, 5.4

15 1sopropoxy and tetrahydropyran-4-yloxy, and the second R! group 1s located at the 7-position
and 15 selected from 2-pymrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-[(3RS,45R)-3,4-methylenedioxypyrrolidin-1-yljethoxy,
3-[(3RS,4SR)-3,4-methylenedioxypyrrolidin-1-yl]propoxy, 2-morpholinoethoxy,
3-morpholinopropoxy, 2-pipetidinoethoxy, 3-piperidinopropoxy, 2-(4-methylpiperazin-

20 1-yl)ethoxy, 3-(4-methylpiperazin-1-yl)propoxy, 2-(4-allylpiperazin-1-yl)ethoxy,
3-(4-allytpiperazin-1-yl)propoxy, 2-(4-prop-2-ynylpiperazin-1-yl)ethoxy,
3-(4-prop-2-ynylpiperazin-1-yl)propoxy, 2-(4-acetylpiperazin-1-yl)ethoxy,
3-(4-acetylpiperazin-1-yl)propoxy, 2-(4-1sobutyrylpiperazin-1-yl)ethoxy,
3-(4—isoburyrylpiperazin-1-yl)propoxy, 2-[4-(2,2,2-trifluoroethyl)piperazin-1-y}Jethoxy and

25 3-[4-(2,2,2-trifluoroethyl)piperazin-1-yllpropoxy; and

nis 1 and the R® group is located at the 5-position of the 2,3-methylenedioxypyr:din-
4-yl group and is selected from chloro and brémo;
or a pharmaceutically-acceptable acid-addition salt thereof.

30 13. A quinazoline derivative of the Formula I according to claim 1 wherein :-
Zis NH;
m is 2 and the first R! group is Iocated at the 5-positton and 1s selected from
isopropoxy and tetrahydropyran-4-yloxy, and the second R! group 1s located at the 7-position
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and is selected from 2-py1mﬁd1£1—1-ylethoxy, 2-[(3RS,4SR)-.3.4—methylenedioxypyrm]1din—
1-ylJethoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperidinoethoxy,
2-piperazin-1-ylethoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
2~(4-prop-2-ynylpiperazin-1-yl)ethoxy, 3-(4-prop-2-ynyipiperazin-1-yl)propoxy,
2~(4-acetylpiperazin-1-yl)ethoxy, 2-[4-(2-hydroxyethyl)piperazin-1-ylJethoxy and
2-[4-(2-dimethylaminoacetyl)piperazin-1-ylJethoxy; and

n is 1 and the R® group is located at the 3-position of the 2,3-methylenedioxypyridin-
4-yl group and is a chloro group;
or a pharmaceutically-acceptable acid-addition salt thereof.

14. A quinazoline derivative of the Formula I according to claim 1 wherein :-

Zis NH;

m 15 2 and the first R group is a 5-isopropoxy group and the second R! group is
Jocated at the 7-position and is selected frora 2-| (3RS 4 SR}-3.4 mql.hylcgc%ig:gm:ﬂohdin-i-
yl]ethoxy, 2-piperazin-1-ylethoxy, 2-(4-methylpiperazin-1-ylethoxy,
2-(4-acetylpiperazin-1-yl)ethoxy and 2-[4-(2-hydroxyethyl)piperazin-1-ylJethoxy; and

n1s 1 and the R? group is located at the S-position of the 2,3-methylenedioxypyridin-
4-yl group and is a chloro group;
or a pharmaceutically-acceptable acid-addition salt thereof.

15. A quinazoline derivative of the Formula I according to claim 1 selected from :-
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-6-methoxy-7-[3-(4-prop-2-ynylpiperazin-1-
yl)propo;cy]quinazoline,
4—(S-chloro-2,3-meth'ylenedioxypyrid-4-y1amino)-7-[3-(4—-isobutyrylp1pmzin-1-yl)propoxy]-
6-methoxyquinazoline,

4~(5-chloro-2,3-methylenedioxypynd-4-ylamino)-6-methoxy-
7-{3-[4-(2,2,2-trifluoroethyl)piperazin-1-yl]propoxy }quinazoline and
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-6-methoxy-7-[2-(4-prop-2-ynylpiperazin-1-
yl)ethoxy]quinazoline;

or a pharmaceutically-acceptable acid-addition salt thereof.

63
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16. A quinazoline detivative of the Formula I according to claim 1 selected from :-
7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
5-tetrahydropyran-4-yloxyquinazoline,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-{2-[(3RS,4SR)-
3,4-methylenedioxypyrrolidin-1-yljethoxy}-5-tetrahydropyran-4-yloxyquinazoline, _
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-{2-(4-prop-2-ynylpiperazin-1-yl)ethoxy}-
5-tetrahydropyran-4-yloxyquinazoline,
4—(5-ch10m:2,3—metl'lylencdioxypyrid-4-ylamino)-‘?-[3-(4—prop—2-yny1piperazin- 1-yl)propoxy]-
5-tetrahydropyran-4-yloxyquinazoline, Coo
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(2-morpholinoethoxy)-5-tetrahydropyran-
4-yloxyqunazoline and -
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-(3-morpholinopropoxy)-
5-tetrehydropyran-4-yloxyquinazoline;

or a pharmacentically-acceptable acid-addition salt thereof. -

17. A quinazoline denvative of the Formula I according to claim 1 selected from :-
7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-(5-chloro-2,3-methylenedioxypyrnd-4-ylamino)-
5-isopropoxyquinazc;line,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-5-isopropoxy-7-(2-piperazin-
1-ylethoxy)quinazoline,

4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-{ 2-[4-(2-hydroxyethy)piperazin-
1-yl]ethoxy}-5-isopropoxyquinazoline,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-5-isopropoxy-7-(2-pyrrolidin-
1-ylethoxy)quinazoline,
4-(5-chioro-2,3-methylenedioxypyrid-4-ylamino)-5-isopropoxy-
7-(2-piperidinoethoxy)qumazoline,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-5-isopropoxy-"
7-(2-morpholinoethoxy)quinazoline,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-5-isopropoxy-
7-(3-morpholinapropoxy)juinazoline,
4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-5-isopropoxy-7-[2-(4-prop-2-ynylpiperazin-

1-yDethoxylquinazoline,

L)
‘J
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4—(5-ch101'0—2,3—mcthylcnedioxypyn'd—4—y1amino)—S—iscpmbox}-?— [2-(4-methylpiperazin-
1-yD)ethoxy]qunazoline and

4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-
7-{2-[4-(2-dimethylaminoacetyl)piperazin-1-ylJethoxy }-S-isopropoxyquinazoline;

or a pharmaceutically-acceptable acid-addition salt thereof.

18. A process for the preparation of a quinazoline derivative of the Formula I, or a
pharmaceutically-acceptable salt thereof, according to claim 1 which comprises :-

()  for the production of those compounds of the Formula I wherein Z 1s an O, S or N(R?)

group, the reaction of a qunazoline of the Formula I
L

SN

(R1), | 7

II [ L s~

wherein L is a displaceable group and m and R! have any of the meanngs defined in claim 1

except that any functional group is protected if aecessary, with a compound of the Formula Il
(R9),

L

HZ N O
o—/ m
wherein Z is O, S, or N(R?) and n, R® and R? heve any of the meanings defined 1n claim 1
except that any functional group is protected if necessary, whereafter any protecting group that
is present 1s removed by conventional means;
()  for the production of those compounds of the Formula I wherein at least one R’ group
is a group of the formula
Q-x-
wheremn Q' is an aryl-(1-6C)alkyl, (3-7C)cyclosalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl-
(1-6C)alkyl, heteroaryl-(1-6C)alkyl or heterocyclyl-(1-6C)alkyl group or an optionally
substituted alkyl group and X! is an oxygen atom, the coupling of a quinazoline of the

Formula V
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(R L/
XN
HO |
N') v

wheremn m, R, Z, n and R have any of the meanings defined i m claim 1 except that any
functional group is protected if necessary, with an appropnate a]cohol wherein any functional
group is protected if necessary whereafter any protecting group that 15 present is removed by
conventional means;

(c) for the production of those compounds of the Formula I wherein an R! group contains
a (1-6C)alkoxy or subst.ttuted (1-6C)alkoxy group or a (1-6C)alkylammno or subshituted

“.—h- et oy ool
L

(R%);
)
27 Yo
o—/
SN
L |
A -

o

wherein L is a displaceable group and Z, n and R? have any of the mea:nings defined in claim 1
except that any functional group is protected if necessary, with an alcohol or amine as
appropriate whereafter any protecting group that is present 15 removed by conventional means;
(d) for the production of those compounds of the Formula I wherein R'isan
amino-substituted (1-6C)alkoxy group, the reaction of a compound of the Formula I wherein
R} is 2 halogeno-substituted (1-6C)alkoxy group with a nitrogen-containing heterocyclyl
compound or an appropriate amine;

(¢) for the production of those compounds of the Formula I wherein R' is an
amino-hydroxy-disubstituted (1-6C)alkoxy group, the reaction of a compound of the

Rormula I wherein the R? group contains an epoxy-substituted (1-6C)alkoxy group with a

heterocyclyl compound or an appropriate amine;
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()  for the production of those compounds of the Formula I wherein Z is a SO or SO,
group, the oxidation of a compound of Formula I wherein Z 15 a S group; or
(&) forthe production of those compounds of the Formula I wherein an R? group contams
an N-acylated heterocyclic group, the acylation of a quinazoline derivative of the Formula I
wherein the R' group contains a heterocyclic group having an unsubstituted NH group;

and when a pharmaceutically-acceptable salt of a qunazoline derivative of the
Formula I is required it may be obtained by reaction of said quinazohne derivative with a
suitable acid using a conventional procedure.
19, A_ pharmaceutical composition which comprises a quinazoline denvative of the
Formula I, or a pharmaceutically-acceptable salt thereof, according to claim 1 in association

with a pharmaceutically-acceptable diluent or carrier.

20. A qunagolne denvativ. ~ the FormulaJ, or a pharmacm1ﬁcally-acceprﬁi:[lc' salt -

thereof, according to claim 1 for use in a method of treatment of the human or animal body by

therapy.

21.  The use of a quinazoline derivative of the Formula I, or a pharmaceutically-acceptable
salt thereof, according to claim 1 in the manufacture of a medicament for use as an

anti-invasive agent in the containment and/or treatment of solid tumour disease.

22. A method for producing an enti-invasive effect by the containment and/or treatment of
solid tumour disease in a warm-blooded animal in need of such treatment which comprises
administering to sard animal an effective amount of a qunazoline derivative of the Formula ],

or & pharmaceutically-acceptable salt thereof, according to claim 1.

i~
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DERIVADOS DE QUINAZOLINA COMO INHIBIDORES DE SRC
TIROSINA CINASA

La invencidn conciemne a ciertos derivados novedosos de quinazolina,
o a sus sales farmacéuticamente aceptables, que poseen actividad anti-
neoplasica y, por consiguiente, son uliles en métodos de tratamiento del
cuerpo humano o animal. La invencidn se relaciona asimismo con procesos
para la manufactura de dichos derivados de quinazolina, a composiciones
farmacéuticas que los contienen y a su uso en métodos terapéuticos, por
ejemplo en la manufactura de medicamentos para uso en la prevencion o
tratamiento de enfermedad de tumor sélido en un animal de sangre caliente
como el hombre.

Muchos de los regimenes actuales de tratamiento para las
enfermedades de proliferacion celular, tal como psoriasis y cancer, utilizan
compuestos que inhiben la sintesis del ADN. Tales compuestos son
generalmente citotdxicos pero su efecto toxico puede ser benéfico en
células que se dividen rapidamente t1ales como las células cancerosas.
Enfoques alternativos a agentes antineopldsicos que actian mediante
mecanismos diferentes a la inhibicién de la sintesis del ADN poseen el
potencial de desplegar una selectividad de acciéon mejorada.

En afios recientes se ha descubierto que una célula puede volverse
cancerosa en virtud de la transformacién de una porcion de su ADN en un
oncogén es decir, un gen que, al activarse, lleva a la formacién de células
tumorales malignas (Bradshaw, Mutagenesis, 1986, 1, 91). Varios de tales
oncogenes dan lugar a la produccién de péptidos que son receptores de
factores de crecimiento. La activacion del complejo de receptores de
factores de crecimiento lleva posteriormente a un aumento en la
proliferacion celular. Se sabe, por ejemplo, que varios oncogenes codifican
enzimas tirosina cinasas y que ciertos receptores de factor de crecimiento
son también enzimas tirosina cinasas (Yarden ef al, Ann. Rev. Biochem..
1988, 57, 443; Larsen ef al., Ann. Reports in Med. Chem., 1989, Chpt. 13).

El primer grupo de tirosina cinasas en ser identificado surgié de tales

RS
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05" tirosina ‘tinasa (conocida en otra

oncogenes virales, por ejemplo pp6
forma como v-Src), y las correspondientes tirosina cinasas en células
normales, por ejemplo pp60°>* tirosina cinasa (conocida en otra forma
como ¢-Src).

Las tirosina cinasas de receptor son importantes en la transmisioén de
sefiales bioquimicas que inician la replicacion celular. Son grandes enzimas
que se extienden por toda la membrana celular y poseen un dominio de
fijacién extracelular para factores de crecimiento tales como el factor de
crecimiento epidérmico (EGF) y una porcién intracelular que funciona
como una cinasa para fosforilar aminoicidos de tirosina en proteinas y, por

lo tanto, influir en la proliferacion celular, Se conocen varias clases de

tirosina cinasas de receptor (Wilks, Advances in Cancer Research. 1993, 60,

43-73) basadas en familias de factores de crecimiento que se unen a
diferentes tirosina cinasas de receptor. La clasificacién incluye tirosina
cinasas de receptor Clase I que comprenden la familia EGF de tirosina
cinasas de receptor tales como los receptores EGF, TGFa, Neu y erbB, las
tirosina cinasas de receptor Clase II que comprenden la familia insulina de
tirosina cinasas de receptor tales como los receptores de insulina y IGF1 y
el receptor relacionado con la insulina (TRR) y las tirosina cinasas de recetor
Clase Il que comprenden la familia del factor de crecimiento derivado de
plaquetas (PDGF) de tirosina cinasas de receptor tales como los receptores
PDGFa, PDGFB y factor 1 estimulador de colonias (CSF1).

Se sabe también que ciertas tirosina cinasas pertenecen a la clase de
tirosina cinasas de no receptor, las cuales se localizan intracelularmente y
estan involucradas en la transmisién de sefiales bioquimicas tales como las
que influyen en la motilidad de las células cancerosas, la diseminacién e
invasividad y, posteriormente, crecimiento neoplasico metastasico (Ullrich
et al, Cell, 1990, 61, 203-212, Bolen et al, FASEB J., 1992, 6, 3403-3409,
Brickell et al., Critical Reviews in Oncogenesis. 1992, 3, 401-406, Bohlen

et al., Oncogene. 1993, 8, 2025-2031, Courtneidge et al., Semin. Cancer

Biol., 1994, 5, 239-246, Lauffenburger et al., Cell, 1996, 84, 359-369,
Hanks et al., BioEssays, 1996, 19, 137-145, Parsons et al., Current Opinion
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in Cell Biology, 1997, 9, 187-192, Brown et al., Biochimica et Biophysica

Acta. 1996, 1287, 121-149 y Schlaepfer et al., Progress in Biophysics and

Molecular Biology, 1999, 71, 435-478). Se conocen varias clases de

tirosina cinasas de no receptor, incluida la familia Src, tal como las tirosina
cinasas Src, Lyn y Yes, la familia Abl tal como Abl y Arg y la familia Jak
tal como Jak 1 y Tyk 2.

Se sabe que la familia Src de lirosina cinasas de no receptor estd
altamente regulada en las células normales y, en ausencia de estimulos
extracelulares, se mantiene en una conformacién inactiva. Sin embargo,
algunos miembros de la familia Src, por ejemplo la tirosina cinasa c-Src,
estin frecuentemente activados de manera significativa (cuando se
comparan con los niveles de células normales) en canceres humanos
comunes, tal como el cancer gastrointestinal, por ejemplo, cancer de colon,
del recto y del estdbmago (Cartwright et al., Proc. Natl. Acad. Sci USA,
1990, 87, 558-562 y Mao et al., Oncogene, 1997, 15, 3083-3090), y cancer
de mama (Muthuswamy et al., Oncogene. 1995, 11, 1801 -1810). La

familia Src de tirosina cinasas de no receptor se ha localizado igualmente
en otros canceres humanos comunes tales como carcinomas pulmonares
amicrociticos (NSCLCs) incluidos adenocarcinomas y carcinoma escamoso

del pulmon (Mazurenko et al.. European Journal of Cancer, 1992, 28, 372-

7), cancer de la vejiga (Fanning et al., Cancer Research. 1992, 52, 1457-
62), cancer del esofago (Jankowski et al., Gut, 1992, 33, 1033-8), cancer de

la prostata, cancer de los ovarios (Wiener et al., Clin. Cancer Research,
1999, 5, 2164-70) y cancer del pancreas (Lutz et al., Biochem. And

Biophys, Res. Comm., 1998, 243, 503-8). A medida que se examinen otros

tejidos humanos para detectar la presencia de la familia Src de tirosina
cinasas de no receptor, se espera que se sstablezca su difundida prevalencia.

Se sabe también que el papel predominante de la tirosina cinasa de no
receptor c-Src consiste en regular el ensamble de complejos de adhesidn
focal a través de la interaccion con un nimero de proteinas citoplasmicas
inclutdas, por ejemplo, cinasa de adhesién focal y paxilina. Ademas, la c-

Src se acopla a las vias de sefializacién que regulan el citoesqueleto de la
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actina lo cual facilita la motilidad celular. Analogamente, se ejercen
papeles importantes por las tirosina cinasas de no receptor c-Src, c-Yes y ¢-
Fyn en la sefializacién mediada por la integrina y en romper las uniones
célula a célula dependientes de la cadherina (Owens et al., Molecular
Biology of the Cell, 2000, 11, 51-64 y Klinghoffer et al., EMBO Journal.
1999, 18, 2459-2471). La motilidad celular se requiere necesariamente para
que un tumor localizado pase por las etapas de diseminacion en el torrente
sanguineo, invasion de otros tejidos e iniciacion del crecimiento neoplasico
metastasico. Por ejemplo, la evolucion de un tumor del colon de localizado
a diseminado, la enfermedad metastasica invasiva se ha correlacionado con
actividad de tirosina cinasa de no receptor c-Src (Brunton et al., Oncogene.
1997, 14, 283-293, Fincham et al.,, EMBO J, 1998, 17, 81-92 y Verbeek et
al., Exp. Cell Research. 1999, 248, 531-537).

Por consiguiente, se ha reconocido que un inhibidor de tales tirosina
cinasas de no receptor debe ser util como inhibidor selectivo de la motilidad
de las células cancerosas y como inhibidor selectivo de la diseminacion e
invasividad de células cancerigenas de mamifero que lleva a la inhibicién
de crecimiento neoplasico metastasico. En particular, un inhibidor de tales
tirosina cinasas de no receptor debe ser valioso como agente anti-invasivo
para uso en la contencién y/o tratamiento de enfermedad de tumor sélido.

Ahora hemos descubierto que, sorprendentemente, ciertos derivados
de quinazolina poseen potente actividad anti-neopldsica. Sin querer
implicar que los compuestos divulgados en la presente invencién poseen
actividad farmacoloégica Unicamente en virtud de un efecto sobre un proceso
biologico unico, se cree que los compuestos producen un efecto anti-
neoplasico mediante la inhibicién de una o mas de las proteina cinasas
especificas de tirosina de no receptor que estan involucradas en los pasos de
transduccion de sefiales, que llevan a la invasividad y capacidad migratoria
de células cancerosas metastasicas. En particular, se cree que los
compuestos de la presente invencion proporcionan un efecto anti-neoplasico
mediante la inhibicién de la familia Src de tirosina cinasas de no receptor,

por ejemplo mediante la inhibicién de una o mas de c-Src, c-Yes y c-Fyn.
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Se sabe igualmente que la enzima tirosina cinasa de no receptor c-Src
se halla involucrada en el control de la resorcion 6sea inducida por
osteoclastos (Soriano et al., Cell. 1991, 64, 693-702; Boyce ef al., J. Clin.
Invest., 1992, 90, 1622-1627; Yoneda et al., J. Clin. Invest., 1993, 91,
2791-2795 y Missbach et al., Bone, 1999, 24, 437-49). Por lo tanto, un

inhibidor de la tirosina cinasa de no receptor c-Src es itil en la prevencién y
tratamiento de enfermedades d&seas tales como osteoporosis, osteitis
deformante (“Paget’s disease”), enfermedad metastasica en los huesos e
hipercalcemia inducida por tumores.

Los compuestos de la presente invencion so igualmente utiles en
inhibir la proliferacion celular incontrolada que surge de varias
enfermedades no malignas tales como enfermedades inflamatorias (por
ejemplo, artritis reumatoide y enfermedad inflamatoria intestinal),
enfermedades fibréticas (por ejemplo cirrosis hepatica y fibrosis pulmonar),
glomerulonefritis, esclerosis miltiple, psoriasis, reacciones de
hipersensibilidad de la piel, enfermedades de los vasos sanguineos (por
ejemplo ateroesclerosis y restenosis), asma alérgico, diabetes
insulinodependiente, retinopatia diabética y nefropatia diabética;

Por lo general, los compuestos de la presente invencién poseen una
potente actividad inhibidora contra la familia Src de tirosina cinasas de no
receptor, por ejemplo mediante la inhibicion de c-Src y/o c-Yes, mientras
que poseen actividad inhibidora menos potente contra otras enzimas
tirosina cinasas tales como las tirosina cinasas de receptor, por ejemplo
tirosina cinasas de receptor EGF y/o tirasina cinasa de receptor VEGF.

Mas aun, ciertos compuestos de la presente invencién poseen
sustancialmente una mejor potencia contra la familia Src de tirosina cinasas
de no receptor, por ejemplo c-Src y/o c-Yes, que contra tirosina cinasas de
receptor VEGF. Tales compuestos poseen suficiente potencia contra la
familia Src de tirosina cinasas de no receptor, por ejemplo, c-Src y/o c-Yes,
de manera que pueden usarse en una cantidad suficiente para inhibir, por
ejemplo, c-Src y/o c-Yes demostrande al mismo tiempo poca actividad

contra tirosina cinasa de receptor VEGF. Es beneficioso reducir al minimo

el
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la actividad inhibidora de la tirosina cinasa de receptor VEGF, puesto que
se ha descubierto que algunos compuestos con esa actividad, actian como
bloqueadores de los canales de potasio, por ejemplo, en un analisis de canal
de potasio codificado por el gen humano relacionado ether-a-go-go
(hERG). Tal actividad puede dar lugar a cambios en el electrocardiograma
(ECQ) in vivo.

El tratamiento anti-neoplasico definido mas adelante puede aplicarse
como terapia individual o puede involucrar, aparte del derivado de
quinazolina de la invencién, cirugia o radioterapia o quimioterapia
convencionales. Es bien sabido que casi todos los farmacos se metabolizan
en cierto grado en el humano, generalmente en un compuesto menos
soluble en lipidos, el cual se excreta mds facilmente por el rifion. Muchas
de las enzimas metabdlicas de los farmacos se encuentran en el reticulo
endoplasmico (que formas microsomas con la homogeneizacion) de los
hepatocitos. El higado es el principal sitio de metabolismo de los farmacos
porque las células hepaticas (hepatocitos) contienen concentraciones
particularmente elevadas de enzimas metabolizantes de los farmacos.
Citocromo P450 es una familia de isoenzimas hallada en los microsomas
hepaticos.  Seis isoenzimas P450 especificas son responsables del
metabolismo de la mayoria de los fairmacos usados mas cominmente, a
saber P450 1A2, 2C9, 2Cl19, 2D6, ZE1 y 3A4. La quimioterapia de
combinacién puede ser problemitica si uno o mis de los firmacos
componentes de la combinacioén se metabolizan por el Citocromo P450 3A4
(en lo sucesivo CYP 3A4). Tal componente puede ser un sustrato de CYP
3A4 o puede ser un inductor o un inhibidor de esa isoenzima. Tales efectos
pueden afectar la farmacocinética del otro componente de la terapia de
combinacion.

Hemos establecido que ciertos compuestos de la presente invencion
poseen la ventajosa propiedad de ser menos susceptibles al metabolismo
por tales isoenzimas P450, particularmente por CYP 3A4. En
consecuencia, es posible administrar tales compuestos en terapia anti-

neoplasica de combinacién con mayor seguridad.
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Ademaés, hemos establecido que ciertos compuestos de la presente
invencion son doblemente ventajosos porque poseen poca actividad contra
la tirosina cinasas de receptor VEGF y muestran poca o ninguna tendencia a
ser metabolizados por las isoenzimas P450 tales como CYP 3A4.

Se indica en la Solicitud Internacional de Patente WO 01/94341 que
un rango de derivados de quinazolina son utiles en el tratamiento del
cancer. Se declara que los compuestos poseen actividad inhibidora contra
la familia Src de tirosina cinasas de no receptor. Se divulgan alli ciertos
derivados de quinazolina S5-sustituidos incluidos ciertas 4-(2,3-
metilendioxianilino)quinazolinas S-sustituidas. @~ No se divulgan alli
derivados de 4-(2,3-metilendioxipirid-4-ilamino)quinazolina de ningun
tipo.

Se especifica en la Solicitud Internacional de Patente WO 02/16352
que un rango de derivados de 4-(2,3-metilendioxianilino)quinazolina son
utiles en el tratamiento del cancer. Se establece que los compuestos poseen
actividad inhibidora contra la familia Src de tirosina cinasas de no receptor.
No se divulgan alli derivados de 4-(2,3-metilendioxipirid-4-ilamino)
quinazolina de ningn tipo.

De acuerdo con un aspecto de la invencion se provee un derivado de

quinazolina de la Férmula |
(R3),

I
SR

(n')m—@
" 1

en donde Z es un grupo O, S, SO, $O,, N(R?) o C(R?), en donde cada grupo
R?, los cuales pueden ser los mismos o diferentes, es hidrégeno o (1-
8(C)alquilo;

mes0,1,2063;

cada grupo R, los cuales pueden ser los mismos o diferentes, se
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selecciona de halégeno trifluorometilo, ciano, isociano, nitro, hidroxi,
mercapto, amino, formilo, carboxi, carbamoilo, (1-8C)alquilo, (2-
8C)alquenilo, (2-8C)alquinilo, (1-6C)alcoxi, (2-6C)alqueniloxi, (2-
6C)alquiniloxi, (1-6C)alquiltio, (1-6C)alquilsulfinilo, (1-6C)alquilsulfonilo,
(1-6C)alquilamino, di-[(1-6C)alquil]amino, (1-6C)alcoxicarbonilo, N-(1-
6C)alquilcarbamoilo, N,N-di-[(1-6C)alquil]carbamoilo, (2-6C)alcanoilo, (2-
6C)alcanoiloxi, (2-6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino,
(3-6C)alquenoilamino, N-(1-6C)alquil-(3-6C)alquenoilamino, (3-
6C)alquinoilamino, N-(1-6C)alquil-(3-6C)alquinoilamino, N-(1-
6C)alquilsulfamoilo, N,N-di-[(1-6C)alquil]sulfamoilo, (1-
6C)alcanosulfonilamino y N-(1-6C)alquil-(1-6C)alcanosulfonilamino, o de
un grupo de la formula:
Q'-x'-

en donde X' es un enlace directo o se selecciona de O, S, SO, SO,, N(RY,
CO, CH(ORY, CONRY, NRYCO, SO,N(R", NRHS0, OCRH,,
SC(RY, y N(RHC(RY),, en donde R* es hidrégeno o (1-8C)alquilo, y Q' es
arilo, aril-(1-6C)alquilo, (3-7C)cicloalquilo,  (3-7C)cicloalquil-(1-
6Clalquilo,  (3-7C)cicloalquenilo,  (3-7C)cicloalquenil-(1-6C)alquilo,
heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterociclil-(1-
6C)alquilo, o (RYy, es (1-3C)alquilenodioxi,

y en donde atomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercién en la cadena de un grupo seleccionado de O, S, SO, SOz, N(R®),
CO, CH(OR?), CON(R?), N(R*)CO, SO,N(R®), N(R*)SO,, CH=CH y C=C
en donde R’ es hidrégeno o (1-8C)alquilo o, cuando el grupo insertado es
N(R?), R’ puede ser también (2-6C)alcanoilo,

y en donde cualquier grupo CH;=CH- o HC=C- dentro de un
sustituyente R' lleva opcionalmente en la posicion terminal CHy= 0 HC= un
sustituyente seleccionado de halégeno carboxi, carbamoilo, (1-
6C)alcoxicarbonilo, N-(1-6C)alquilcarbamoilo, N,N-di-[(1-
6C)alquiljcarbamoilo, amino-(1-6C)alquilo, (1-6C)alquilamino-(1-
6C)alquilo y di-[(1-6C)alquil]Jamino-(1-6C)alquilo o de un grupo de la
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férmula:
Q*- X2-
en donde X? es un enlace directo o se selecciona de CO y N(R®CO, en
donde R® es hidrégeno o (1-8C)alquilo, y Q es arilo, aril-(1-6C)alquilo,
heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterociclil-(1-
6C)alquilo,

y en donde cualquier CH; o CH; dentro de un sustituyente R' lleva
opcionaimente en cada dicho grupo CH, o CH; uno o més sustituyentes
halogeno o (1-8C)alquilo o un sustituyente seleccionado de hidroxi, ctano,
amino, carboxi, carbamoilo, oxo, tioxo, (1-6C)alcoxi, (1-6C)alquiltio, (1-
6C)alquilsulfinilo, (1-6C)alquilsulfonilo, (1-6C)alquilamino,  di-[(1-
6C)alquil]amino, (1-6C)alcoxicarbonilo, N-(1-6C)alquilcarbamoilo, N,N-
di-[(1-6C)alquil]carbamoilo, (2-6C)alcanoilo, (2-6C)alcanoiloxi, (2-
6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino, N-(1-
6C)alquilsuifamoilo, N,N-di-[(1-6C)alquil]sulfamoilo, (1-
6C)alcanosulfonilamino y N-(1-6C)alquil-(1-6C)alcanosulfonilamino, o de
un grupo de la férmula:

X°-Q

en donde X’ es un enlace directo o se selecciona de O, S, SO, SO,, N(R7),
CO, CH(OR", CON(R"), NRHCO, SO.NR’), N(R)SO, CR"),0,
C(R",S y N(RHC(R"),, en donde R’ es hidrégeno o (1-8C)alquilo, y Q* es
arilo, aril-(1-6C)alquilo,  (3-7C)cicloalquilo,  (3-7C)cicloalquil-(1-
6C)alquilo,  (3-7C)cicloalquenilo,  (3-7C)cicloalquenil-(1-6C)alquilo,
heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterociclil-(1-
6QC)alquilo,

y en donde cualquier grupo arilo, heteroarilo o heterociclilo dentro de
un sustituyente R' lleva opcionalmente 1, 2 6 3 sustituyentes, los cuales
pueden ser los mismos o diferentes, seleccionados de halégeno,
trifluorometilo, ciano, nitro, hidroxi, amino, carboxi, carbamoilo, (1-
8C)alquilo, (2-8C)alquenilo, (2-8C)alquinilo, (1-6C)alcoxi, (2-
6C)alqueniloxi, (2-6C)alquiniloxi, (1-6C)alquiltio, (1-6C)alquilsulfinilo, (1-
6C)alquilsulfonilo, (1-6C)alquilamino,  di-[(1-6C)alquillJamino,  (1-
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6C)alcoxicarbonilo, N-(1-6C)alquilcarbamoilo, N,N-di-{(1-
6QC)alquil]carbamoilo, (2-6C)alcanoilo, (2-6C)alcanoiloxi, (2-
6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino, N-(1-
6C)alquilsulfamoilo, N,N-di-[( 1-6C)alquil]sulfamoilo, (1-

6C)alcanosulfonilamino, N-(1-6C)alquil-(1-6C)alcanosulfonilamino y (1-
3C)alquilenodioxi, o de un grupo de la férmula:

-X'-R®
en donde X* es un enlace directo o se selecciona de O y N(R?), en donde R®
es hidrogeno o (1-8C)alquilo, y R® es halégeno-(1-6C)alquilo, hidroxi-(1-
6C)alquilo, (1-6C)alcoxi-(1-6C)alquilo, ciano-(1-6C)alquilo, amino-(1-
6C)alquilo, (1-6C)alquilamino-(1-6C)alquilo, di-{(1-6C)alquil]amino-(1-

6C)alquilo, (2-6C)alcanoilamino-(1-6C)alquilo 0 (1-
6C)alcoxicarbonilamino-(1-6C)alquilo, o de un grupo de la férmula:
_X:P - Q4

en donde X’ es un enlace directo o se selecciona de O, N(R'®) y CO, en
donde R'® es hidrégeno o (1-8C)alquilo, y Q* es arilo, aril-(1-6C)alquilo,
heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterociclil-(1-
6C)alquilo que lleva opcionalmente 1 & 2 sustituyentes, los cuales pueden
ser los mismos o diferentes, seleccionados de halogeno (1-8C)alquilo, (2-
8C)alquenilo, (2-8C)alquinilo y (1-6C)alcoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente R'
lleva opcionalmente 1 6 2 sustituyentes oxo o tioxo;

nes0,1,263;y

cada grupo R?, los cuales pueden ser los mismos o diferentes, se
selecciona de halégeno trifluorometilo, ciano, nitro, hidroxi, amino,
carboxi, carbamoilo, (1-8C)alquilo, (2-8C)alquenilo, (2-8C)alquinilo, (1-
6C)alcoxi, (2-6C)alqueniloxi, (2-6C)alquiniloxi, (1-6C)alquiltio, (1-
6C)alquilsulfinilo, (1-6C)alquilsulfonilo, (1-6C)alquilamino,  di-{(1-
6C)alquil]amino, (1-6C)alcoxicarbonilo, N-(1-6C)alquilcarbamoilo, N,N-
di-[(1-6C)alquil]carbamoilo, (2-6C)alcanoilo, (2-6C)alcanoiloxi, (2-
6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino, 3-
6C)alquenoilamino, H—(l-Gé)alquil-(B-6C)alquenoilamino, (3-
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6C)alquinoilamino, N-(1-6C)alquil-(3-6C)alquinoilamino, N-(1-
6C)alquilsulfamoilo, N,N-di-[(1-6C)alquil]sulfamoilo, (1-
6C)alcanosulfonilamino y N-(1-6C)alquil-(1-6C)alcanosulfonilamino, o de
un grupo de la formula:
X5_-R!
en donde X® es un enlace directo o se selecciona de O y N(R'?), en donde
R'? es hidrogeno o (1-8C)alquilo, y R'' es halogeno-(1-6C)alquilo, hidroxi-
(1-6C)alquilo, (1-6C)alcoxi-(1-6C)alquilo, ciano-(1-6C)alquilo, amino-(1-
6C)alquilo, (1-6C)alquilamino-(1-6C)alquilo o di-[(1-6C)alquillamino-(1-
6C)alquilo, o de un grupo de la féormula:
X'-Q°

en donde X’ es un enlace directo o se selecciona de O, S, SO, SO,, N(R'a),
CO, CH(OR"), CONR"), NR")CO, SONR"), N(R"™)S0O,, C(R"™),0,
C(R"™),S y N(R®YC(R"),, en donde R" es hidrégeno o (1-8C)alquilo, y Q°
es arilo, aril-(1-6C)alquilo, heteroarilo, heteroaril-(1-6C)alquilo,
heterociclilo o heterociclil-(1-6C)alquilo que lleva opcionalmente 1 6 2
sustituyentes, los cuales pueden ser los mismos o diferentes, seleccionados
de halégeno (1-8C)alquilo, (2-8C)alquenilo, (2-8C)alquinilo y (1-6C)alcoxi,
y cualquier grupo heterociclilo dentro de Q’ lleva opcionalmente 1 6 2
sustituyentes oxo o tioxo;
o su sal farmacéuticamente aceptable.

De acuerdo con un aspecto adicional de la invencion se provee un
derivado de quinazolina de la Férmula I como se define anteriormente
en donde Z es O, S, SO, SO,, CH; 6 NH;

mes0,1,203;

cada grupo R, los cuales pueden ser los mismos o diferentes, se
selecciona de halogeno trifluorometilo, ciano, isociano, nitro, hidroxi,
mercapto, amino, formilo, carboxi, carbamoilo, (1-6C)alquilo, (2-
8C)alquenilo, (2-8C)alquinilo, (1-6C)alcoxi, (2-6C)alqueniloxi, (2-
6C)alquiniloxi, (1-6C)alquiltio, (1-6C)alquilsulfinilo, (1-6C)alquilsulfonilo,
(1-6C)alquilamino, di-[(1-6C)alquil]amino, (1-6C)alcoxicarbonilo, N-(1-
6C)alquilcarbamoilo, N,N-di-[(1-6C)alquil}carbamoilo, (2-6C)alcanoilo, (2-
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6C)alcanoiloxi, (2-6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino,
(3-6C)alquenoilamino, N-(1-6C)alquil-(3-6C)alquenoilamino), (3-
6C)alquinoilamino, N-(1-6C)alquil-(3-6C)alquinoilamino, N-(1-
6C)alquilsulfamoilo, N,N-di-[(1-6C)alquil]sulfamoilo, (1-
6C)alcanosulfonilamino y N-(1-6C)alquil-(1-6C)alcanosulfonilamino, o de
un grupo de la férmula:
Q'-X'-

en donde X' es un enlace directo o se selecciona de O, S, SO, SO,, N(R“),
CO, CH(OR%, CONERY), NRY»CO, SO,N(RY, NR"SO, OCR*),,
SC(RY), y N(RHC(R?),, en donde R* es hidrégeno o (1-6C)alquilo, y Q' es
arilo,  aril-(1-6C)alquilo,  (3-7C)cicloalquilo,  (3-7C)cicloalquil-(1-
6Clalquilo,  (3-7C)cicloalquenilo,  (3-7C)cicloalquenil-(1-6C)alquilo,
heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterociclil-(1-
6C)alquilo, o (R, es (1-3C)alquilenodioxi,

y en donde &tomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercion en la cadena de un grupo seleccionado de O, S, SO, SO, N(R?),
CO, CH(OR’), CON(R?), N(R*)CO, SO:N(R%), N(R*)SO,, CH=CH y C=C
en donde R® es hidrégeno o (1-6C)alquil o, cuando el grupo insertado es
N(R?), R® puede ser también (2-6C)alcanoilo,

y en donde cualquier grupo CH;=CH- o HC=C- dentro de un
sustituyente R' lleva opcionalmente en la posicién terminal CH,= 0 HC=un
sustituyente  seleccionado de haldgeno carboxi, carbamoilo, (i-
6C)alcoxicarbonilo, N-(1-6C)alquilcarbamoilo, N,N-di-[(1-
6C)alquil]carbamoilo, amino-(1-6C)alquilo, (1-6C)alquilamino-(1-
6Clalquilo y di-[(1-6C)alquil]lamino-(1-6C)alquilo o de un grupo de la
férmula:

Qz _X2
en donde X? es un enlace directo o se selecciona de CO y N(R®)CO, en
donde R® es hidrogeno o (1-6C)alquilo, y Q es arilo, aril-(1-6C)alquilo,
heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterociclil-(1-

6C)alquilo,
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y en donde cualquier grupo CH; 6 CHj; dentro de un sustituyente R’
lleva opcionalmente en cada dicho grupo CH; 6 CH; uno o mas
sustituyentes haldgeno o (1-6C)alquilo o un sustituyente seleccionado de
hidroxi, ciano, amino, carboxi, carbamoilo, oxo, tioxo, (1-6C)alcoxi, (1-
6C)alquiltio, (1-6C)alquilsulfinilo, (1-6C)alquilsulfonilo, (1-
6C)alquilamino, di-[(1-6C)alquil]amino, (1-6C)alcoxicarbonilo, N-(I-
6C)alquilcarbamoilo, N,N-di-[(1-6C)alquil]carbamoilo, (2-6C)alcanoilo, (2-
6C)alcanoiloxi, (2-6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino,
N-(1-6C)alquilsulfamoilo, N.N-di-[(1-6C)alquil]sulfamoilo, (1-
6C)alcanosulfonilamino y N-(1-6C)alquil-(1-6C) alcanosulfonilamino, o de
un grupo de la férmula:

X

en donde X? es un enlace directo o se selecciona de O, S, SO, SO,, N(R’),
CO, CH(OR"), CON(R"), N(RCO., SO,N(R’), N(R)SO,;, C(R)0,
C(R"),S y N(R)C(R"),, en donde R’ es hidrogeno o (1-6C)alquilo, y Q’es
arilo, aril-(1-6C)alquilo,  (3-7C)cicloalquilo,  (3-7C)cicloalquil-(1-
6C)alquilo,  (3-7C)cicloalquenilo,  (3-7C)cicloalquenil-(1-6C)alquilo,
heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterociclil-(1-
6C)alquilo,

y en donde cualquier grupo arilo, heteroarilo o heterociclilo dentro de
un sustituyente en R' lleva opcionalmente 1, 2 6 3 sustituyentes, los cuales
pueden ser los mismos o diferentes, seleccionado de haldgeno
trifluorometilo, ciano, nitro, hidroxi, amino, carboxi, carbamoilo, (1-
6C)alquilo, (2-8C)alquenilo, (2-8C)alquinilo, (1-6C)alcoxi, (2-
6C)alqueniloxi, (2-6C)alquiniloxi, (1-6C)alquiltio, (1-6C)alquilsulfinilo, (1-
6C)alquilsulfonilo, (1-6C)alquilamino,  di-[(1-6C)alquil]amino,  (1-

6C)alcoxicarbonilo, N-(1-6C)alquilcarbamoilo, N,N-di-[(1-
6C)alquil]carbamoilo, (2-6C)alcanoilo, (2-6C)alcanoiloxi, (2-
6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino, N-(1-
6C)alquilsulfamoilo, N,N-di-[( 1-6C)alquil]sulfamoilo, (1-

6C)alcanosulfonilamino, N-(1-6C)alquil-(1-6C)alcanosulfonilamino y (1-

3C)alquilenodioxi, o de un grupo de la formula:

4o
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X*-R®
en donde X* es un enlace directo o se selecciona de O y N(R®), en donde R’
es hidrogeno o (1-6C)alquilo, y R® es halégeno-(1-6C)alquilo, hidroxi-(1-
6C)alquilo, (1-6C)alcoxi-(1-6C)alquilo, ciano-(1-6C)alquilo, amino-(1-
6C)alquilo, (1-6C)alquilamino-(1-6C)alquilo, di-[(1-6C)alquil]amino-(1-

6C)alquilo, (2-6C)alcanoilamino-(1-6C)alquilo 0 (1-
6C)alcoxicarbonilamino-(1-6C)alquilo, o de un grupo de la formula:
-X*-Q*

en donde X’ es un enlace directo o se selecciona de O, N(R'%) y CO, en
donde R' es hidrégeno o (1-6C)alquilo, y Q* es arilo, aril-(1-6C)alquilo,
heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterociclil-(1-
6C)alquilo que lleva opcionalmente 1 6 2 sustituyentes, los cuales pueden
ser los mismos o diferentes, seleccionados de halégeno (1-6C)alquilo, (2-
8C)alquenilo, (2-8C)alquinilo y (1-6C)alcoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes oxo o tioxo;

nes0,1,263;y

cada grupo R?, los cuales pueden ser los mismos o diferentes, se
selecciona de halégeno trifluorometilo, ciano, nitro, hidroxi, amino,
carboxi, carbamoilo, (1-6C)alquilo, (2-8C)alquenilo, (2-8C)alquinilo, (1-
6QC)alcoxi, (2-6C)alqueniloxi, (2-6C)alquiniloxi, (1-6C)alquiltio, (1-
6C)alquilsulfinilo, (1-6C)alquilsulfonilo, (1-6C)alquilamino, di-[(1-
6C)alquil]Jamino, (1-6C)alcoxicarbonilo, N-(1-6C)alquilcarbamoilo, N,N-
di-[(1-6C)alquil]carbamoilo, (2-6C)alcanoilo, (2-6C)alcanoiloxi, (2-

6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino, (3-
6C)alquenoilamino, N-(1-6C)alquil-(3-6C)alquenoilamino, (3-
6C)alquinoilamino, N-(1-6C)alquil-(3-6C)alquinoilamino, N-(1-
6(C)alquilsulfamoilo, N,N-di-[(1-6C)alquil]sulfamoilo, (1-

6C)alcanosulfonilamino y N-(1-6C)alquil-(1-6C)alcanosulfonilamino, o de
un grupo de la formula:
XER!

en donde X° es un enlace directo o se selecciona de O y N(R'?), en donde
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R'? es hidrégeno o (1-6C)alquilo, y R'! es halogeno~(1-6C)alquilo, hidroxi-
(1-6C)alquilo, (1-6C)alcoxi-(1-6C)alquilo, ciano~(1-6C)alquilo, amino-(1-
6C)alquilo, (1-6C)alquilamino-~(1-6C)alquilo o di-{(1-6C)alquil]lamino-(1-
6C)alquilo, o de un grupo de la formula:

X'-Q°
en donde X es un enlace directo o se selecciona de O, S, SO, SO,, N(R"D),
CO, CH(OR"), CON(R"), N(R"*)CO, SO,NCR"), N(R")SO,, C(R'),0,
C(R"),S y N(RP)C(R"),, en donde R"' es hidrogeno o (1-6C)alquilo, y Q°
es arilo, aril-(1-6C)alquilo, heteroarilo, heteroaril-(1-6C)alquilo,
heterociclilo o heterociclil-(1-6C)alquilo que lleva opcionalmente 1 6 2
sustituyentes, los cuales pueden ser los mismos o diferentes, seleccionados
de haldgeno (1-6C)alquilo, (2-8C)alquenilo, (2-8C)alquinilo y (1-
6C)alcoxi, y cualquier grupo heterociclilo dentro de Q’ lleva opcionalmente
1 6 2 sustituyentes oXo o tioxo;
o su sal farmacéuticamente aceptable.

En esta especificacion el término genérico "alquilo” incluye los dos
grupos alquilo de cadena recta y cadena ramificada tales como propilo,
isopropilo y tert-butilo, y ademas grupos (3-7C)cicloalquilo tales como
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo y cicloheptilo, y también
grupos (3-7C)cicloalquil-(1-2C)alquilo tales como ciclopropilmetilo, 2-
ciclopropiletilo, ciclobutilmetilo, 2-ciclobutiletilo, ciclopentilmetilo, 2-
ciclopentiletilo, ciclohexilmetilo y 2-ciclohexiletilo. No obstante, las
referencias a grupos alquilo individuales tales como "propilo" son
especificos para la version de cadena recta unicamente; las referencias a
grupos alquilo individuales de cadena ramificada tales como "isopropilo”
son especificos para la version de cadena ramificada Unicamente y las
referencias a grupos cicloalquilo individuales tales como "ciclopentilo” son
especificos para ese anillo de 5 miembros Unicamente. Una convencién
analoga se aplica a otros términos genéricos, por ejemplo (1-6C)alcoxi
incluye grupos (3-6C)cicloalquiloxi y grupo s(3-5C)cicloalquil-(1-
2C)alcoxi, por ejemplo metoxi, etoxi, propoxi, isopropoxi, ciclopropiloxi,

ciclobutiloxi, ciclopentiloxi, ciclohexiloxi, ciclopropilmetoxi, 2-

¢
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ciclopropiletoxi, ciclobutilmetoxi, 2-ciclobutiletoxi y ciclopentilmetoxi; (1-
6C)alquilamino incluye grupos (3-6C)cicloalquilamino y grupos (3-
5C)cicloalquil-(1-2C)alquilamino, por ejemplo metilamino, etilamino,
propilamino, ciclopropilamino, ciclobutilamino, ciclohexilamino,
ciclopropilmetilamino, 2-ciclopropiletilamino, ciclobutilmetilamino, 2-
ciclobutiletilamino y ciclopentilmetilamino; y di-[(1-6Calquil]Jamino
incluye grupos di-[(3-6C)cicloalquil]amino y grupos di-[(3-5C)cicloalquil-
(1-2C)alquil}amino, por ejemplo dimetilamino, dietilamino, dipropilamino,
N-ciclopropil-N-metilamino, N-ciclobutil-N-metilamino, N-ciclohexil-N-
etilamino,  N-ciclopropilmetil-N-metilamino, = N-(2-ciclopropiletil)-N-
metilamino y N-ciclopentilmetil-N-metilamino.

Hay que entender que, en la medida en que algunos de los
compuestos de Formula I definidos arriba pueden existir en formas
opticamente activas o racémicas en virtud de uno o mas atomos de carbono
asimétricos, la invencion incluye en su definicion cualquier forma
opticamente activa o racémica similar, que posea la actividad mencionada
anteriormente. La sintesis de formas Gpticamente activas puede llevarse a
cabo por técnicas estidndar de quimica organica bien conocidas en el arte,
por ejemplo mediante sintesis de materiales de partida dpticamente activos
o mediante resolucion de una forma racémica. Analogamente, la actividad
ya mencionada puede evaluarse usando las técnicas estindar de laboratorio
mencionadas més adelante.

Valores apropiados de los radicales genéricos indicados més arriba
incluyen los expuestos a continuacion.

Un valor apropiado para uno cualquiera de los grupos 'Q' (Q' a Q%)
cuando es arilo o para el grupo arilo dentro de un grupo 'Q' es, por ejemplo,
fenilo o naftilo, preferiblemente fenilo.

Un valor apropiado para uno cualquiera de los grupos 'Q' (Q' 6 Q%)
cuando es (3-7C)cicloalquilo o para el grupo (3-7C)cicloalquilo dentro de
un grupo 'Q' es, por ejemplo, ciclopropilo, ciclobutilo, ciclopentilo,
ciclohexilo, cicloheptilo o biciclo[2.2.1]heptilo y un valor apropiado para

uno cualquiera de los grupos 'Q' (Q' 6 ¢*) cuando es (3-7C)cicloalquenilo o
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para el grupo (3-7C)cicloalquenilo dentro de un grupo 'Q' es, por ejemplo,
ciclobutenilo, ciclopentenilo, ciclohexenilo o cicloheptenilo.

Un valor apropiado para uno cualquiera de los grupos 'Q' Q' a Q)
cuando es heteroarilo o para el grupo heteroarilo dentro de un grupo 'Q' es,
por ejemplo, un anillo monociclico de 5 6 6 miembros, aromatico, 0 un
anillo biciclico de 9 6 10 miembros con hasta cinco heteroatomos del
anillo, seleccionados de oxigeno, nitrogeno y azufre, por ejemplo furilo,
pirrolilo, tienilo, oxazolilo, isoxazolilo, imidazolilo, pirazolilo, tiazolilo,
isotiazolilo, oxadiazolilo, tiadiazolilo, triazolilo, tetrazolilo, piridilo,
piridazinilo, pirimidinilo, pirazinilo, 1,3,5-triazenilo, benzofuranilo,
indolilo, benzotienilo, benzoxazolilo, benzimidazolilo, benzotiazolilo,
indazolilo, benzofurazanilo, quinolilo, isoquinolilo, quinazolinilo,
quinoxalinilo, cinnolinilo o naftiridinilc.

Un valor apropiado para uno cualquiera de los grupos 'Q’ (Q'a Q)
cuando es heterociclilo o para el grupo heterociclilo dentro de un grupo 'Q’
es, por ejemplo, un anillo monociclico o biciclico de 3 a 10 miembros
saturado o parcialmente saturado, no aromatico, con hasta cinco
heterodtomos seleccionados de oxigeno, nitrogeno y azufre, por ejemplo
oxiranilo, oxetanilo, tetrahidrofuranilo, tetrahidropiranilo, oxepanilo,
tetrahidrotienilo, 1,1-dioxotetrahidrotienilo, tetrahidrotiopiranilo, 1,1-
dioxotetrahidrotiopiranilo, azetidinilo, pirrolinilo, pirrolidinilo, morfolinilo,
tetrahidro-1,4-tiazinilo,  1,1-dioxotetrahidro-1,4-tiazinilo, piperidinilo,
homopiperidinilo, piperazinilo, homopiperazinilo, dihidropiridinilo,
tetrahidropiridinilo, ~ dihidropirimidinilo = o tetrahidropirimidinilo,
preferiblemente  tetrahidrofuranilo, tetrahidropiranilo, pirrolidinilo,
morfolinilo, 1,1-dioxotetrahidro-4H-1,4-tiazinilo, piperidinilo 0
piperazinilo. Un valor apropiado para tal grupo que lleva 1 o 2
sustituyentes oxo o tioxo es, por ejemplo, 2-oxopirrolidinilo, 2-
tioxopirrolidinilo,  2-oxoimidazolidinilo,  2-tioxoimidazolidinilo,  2-
oxopiperidinilo, 2,5-dioxopirrolidinilo, 2,5-dioxoimidazolidinilo o 2,6-
dioxopiperidinilo.

Un valor apropiado para un grupo 'Q' cuando es heteroaril-(1-
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6C)alquilo es, por ejemplo, heteroarilmetilo, 2-heteroariletilo y 3-
heteroarilpropilo. La invenciéon comprende valores correspondientes
apropiados para los grupos 'Q' cuando, por ejemplo, en lugar de un grupo
heteroaril-(1-6C)alquilo, estd presente un grupo aril-(1-6C)alquilo, (3-
7C)cicloalquil-(1-6C)alquilo, (3-7C)cicloalquenil-(1-6C)alquilo o
heterociclil-(1-6C)alquilo.

Hay que entender que hay un atomo de hidrégeno en la posicion 2 en
el anillo de quinazolina en la Férmula estructural I. Por esa razén, los
sustituyentes R' sélo pueden localizarse en las posiciones 5, 6, 7 u 8 en el
anillo de quinazolina, es decir, la posicién 2 permanece insustituida. Hay
que entender ademas que el grupo R’, que puede estar presente en el grupo
2,3-metilendioxipiridilo dentro de la Foérmula estructural I, puede
localizarse en cualquiera de las dos porciones del anillo de 5 6 6 miembros,
es decir, un grupo R? puede localizarse en el anillo piridilo o en el grupo
metileno dentro del grupo 2,3-metilendioxipiridilo. Por ejemplo, el grupo
R? puede ser un grupo metilo que se localiza en la porcién del grupo
metileno del grupo 2,3-metilendioxipiridilo, es decir, las posiciones 2 y 3
en el grupo piridilo llevan un grupo etilidendioxi. Preferiblemente,
cualquier grupo R’ que estd presente =n el grupo 2,3-metilendioxipiridilo
dentro de la Formula estructural 1, se localiza en el anillo piridilo del
mismo. Hay que entender ademas que, cuando estan presentes multiples
grupos R, los grupos R’ pueden ser los mismos o diferentes.

Valores apropiados para cualquiera de los grupos 'R’ (R'aR"™) o para

varios grupos dentro de un sustituyente R'6 R’ incluyen:-

para halégeno fluoro, cloro, bromo y yodo;

para (1-8C)alquilo: metilo, etilo, propilo, isopropilo, tert-
butilo, ciclobutilo, ciclopentilo y 2-
ciclopropiletilo;

para (1-6C)alquilo: metilo, etilo, propilo, isopropilo y tert-

butilo;
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para (2-8C)alquenilo:
para (2-8C)alquinilo:
para (1-6C)alcoxi:

para (2-6C)alqueniloxi:
para (2-6C)alquiniloxi:
para (1-6C)alquiltio:

para (1-6C)alquilsulfinilo:
para (1-6C)alquilsulfonilo:
para (1-6C)alquilamino:

para di-[(1-6C)alquil]amino:

para (1-6C)alcoxicarbonilo:

para N-(1-6C)alquilcarbamoilo:

para N,N-di-[(1-
6C)alquil]carbamoilo:
para (2-6C)alcanoilo:
para (2-6C)alcanoiloxi:
para (2-6C)alcanoilamino:
para N-(1-6C)alquil-(2-
6C)alcanoilamino:

para N-(1-6C)alquilsulfamoilo:
para N,N-di-[(1-
6C)alquiljsulfamoilo:
para (1-
6C)alcanosulfonilamino:
para N-(1-6C)alquil-(1-

6C)alcanosulfonilamino

-19 -

vinilo, isopropenilo, alilo y but-2-enilo;
etinilo, 2-propinilo y but-2-inilo;
metoxi, etoxi, propoxi, isopropoxi y
butoxi;

viniloxi y aliloxi;

etiniloxi y 2-propiniloxi;

metiltio, etiltio y propiltio;
metilsulfinilo y etilsulfinilo;
metilsulfonilo y etilsulfonilo;
metilamino, etilamino, propilamino,
isopropilamino y butilamino;
dimetilamino, dietilamino, N-etil-N-
metilamino y diisopropilamino;
metoxicarbonilo, etoxicarbonilo,
propoxicarbonilo y tert-butoxicarbonilo:
N-metilcarbamoilo, N-etilcarbamoilo y
N-propilcarbamoilo;

N, N -dimetilcarbamoilo, N-etil-N-
metilcarbamoilo y N,N-dietilcarbamoilo;
acetilo, propionilo e isobutirilo;

acetoxi y propioniloxi;

acetamido y propionamido;
N-metilacetamido y N-
metilpropionamido;

N-metilsulfamoilo y N-etilsulfamoilo;

N,N-dimetilsulfamoilo;

metansulfonilamino y etansulfonilamino;

N-metilmetansulfonilamino y N-

metiletansulfonilamino;

PCTIGB2003/004703 3‘ 6
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para (3-6C)alquenoilamino:
para N-(1-6C)alquil-(3-
6C)alquenoilamino:

para (3-6C)alquinoilamino:
para N-(1-6C)alquil-(3-
6C)alquinoilamino:

para amino-(1-6C)alquilo:

para (1-6C)alquilamino-(1-
6C)alquilo:

para di-[(1-6C)alquiljJamino-(1-
6C)alquilo:

para halégeno-(1-6C)alquilo:

para hidroxi-(1-6C)alquilo:

para (1-6C)alcoxi-(1-6C)alquilo:

para ciano-(1-6C)alquilo:

para  (2-6C)alcanoilamino-(1-
6C)alquilo:
para (1-6C)alcoxicarbonilamino-

(1-6C)alquilo:

PCT/GB2003/004703
-20-

acrilamido, metacrilamido y crotonamido;

N-metilacrylamido y N-metilcrotonamido;

propiolamido;

N-metilpropiolamido;

aminometilo, 2-aminoetilo, 1-aminoetilo
y 3-aminopropilo;

metilaminometilo, etilaminometilo, 1
metilaminoetilo, 2-metilaminoetilo, 2-
etilaminoetilo y 3-metilaminopropilo;
dimetilaminometilo, dietilaminometilo, 1-
dimetilaminoetilo, 2-dimetilaminoetilo y
3-dimetilaminopropilo;

clorometilo, 2-fluoroetilo, 2-cloroetilo, 1-
cloroetilo, 2,2-difluoroetilo, 2,2,2-
trifluoroetilo, 3-fluoropropilo, 3-
cloropropilo, 3,3-difluoropropilo y 3,3,3-
trifluoropropilo;

hidroximetilo, 2-hidroxietilo, 1-
hidroxietilo y 3-hidroxipropilo;
metoximetilo, etoximetilo, 1-metoxietilo,
2-metoxietilo,  2-etoxietilo y @ 3-
metoxipropilo;

cianometilo, 2-cianoetilo, 1-cianoetilo y
3-cianopropilo;

acetamidometilo, propionamidometilo y
2-acetamidoetilo; y
metoxicarbonilaminometilo,
etoxicarbonilaminometilo, tert-

butoxicarbonilaminometilo y 2-

y 358
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metoxicarbonilaminoetilo.

Un valor apropiado de (R"),, cuando es un grupo (1-3C)alquilenodioxi
o de un grupo (1-3C)alquilenodioxi dentro de un sustituyente R' es, por
ejemplo, metilendioxi, etilidendioxi, isopropilidendioxi o etilenedioxi y sus
atomos de oxigeno ocupan posiciones de anillo adyacentes.

Cuando, como se define anteriormente, un grupo R' forma un grupo
de la formula Q'-X'- y, por ejemplo, X' es un grupo enlazante OC(R*),, es
el atomo de carbono, no el 4tomo de oxigeno, del grupo enlazante OC(R*),
el cual se une al anillo de quinazolina y el atomo de oxigeno se une al grupo
Q'. De manera similar, cuando, por ejemplo un grupo CH; dentro de un
sustituyente R' lleva un grupo de la formula -X>-Q® y, por ejemplo, X° es
un grupo enlazante C(R7)2O, es el alomo de carbono, no el dtomo de
oxigeno, del grupo enlazante C(R");0. el cual se une al grupo CH; y el
dtomo de oxigeno se enlaza al grupo Q*. Una convencién similar se aplica
a la uni6n de los grupos de las Formulas QX% y -X"-Q’.

Como se define anteriormente, atomos de carbono adyacentes en
cualquier cadena (2-6C)alquileno dentro de un sustituyente R' pueden
separarse opcionalmente por la insercion en la cadena de un grupo tal como
O, CON(R®) 6 C=C. Por ejemplo, la insercién de un grupo C=C en la
cadena etileno dentro de un grupo 2-morfolinoetoxi da lugar a un grupo 4-
morfolinobut-2-iniloxi y, por ejemplo, la insercién de un grupo CONH en la
cadena etileno dentro de un grupo 3-metoxipropoxi da lugar, por ejemplo, a
un grupo 2-(2-metoxiacetamido)etoxi.

Cuando, como se define anteriormente, cualquier grupo CH,=CH- 6
HC=C- dentro de un sustituyente R’ lleva opcionalmente en la posicién
terminal CH,= o HC= un sustituyente tal como un grupo de la formula Q-
X2- en donde X? es, por ejemplo, NHCO y Q’ es un grupo heterociclil-(1-
6C)alquilo, sustituyentes R' apropiados asi formados incluyen, por ejemplo,
grupos N-[heterociclil-(1-6C)alquil]carbamoilvinilo tales como N-(2-
pirrolidin-1-iletil)carbamoilvinilo o grupos N-[heterociclil-(1-

6C)alquil]carbamoiletinilo tales como N-(2-pirrolidin-1-
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iletil)carbamoiletinilo.

Cuando, como se define anteriormente, cualquier grupo CH, o CHj;
dentro de un sustituyente R' lleva opcionalmente en cada dicho grupo
CH; o CH; uno o mas sustituyentes halégeno o (1-6C)alquilo, hay
apropiadamente 1 6 2 sustituyentes haldégeno o (1-6C)alquilo presentes en
cada dicho grupo CH; y hay apropiadamente 1, 2 ¢ 3 sustituyentes tales
presentes en cada dicho grupo CHj.

Cuando, como se define anteriormente, cualquier grupo CH; o CH;
dentro de un sustituyente R' lleva opcionalmente en cada dicho grupo
CH; o CH; un sustituyente como se define anteriormente, sustituyentes R
apropiados asi formados incluyen, por ejemplo, grupos heterociclil-(1-
6Clalcoxi hidroxi sustituidos, tales como grupos 2-hidroxi-3-
piperidinopropoxi y 2-hidroxi-3-morfolinopropoxi, amino-(2-6C)alcoxi
hidroxi-sustituidos, tales como grupos 3-amino-2-hidroxipropoxi, (1-
6C)alguilamino-(2-6C)alcoxi hidroxi-sustituidos, tales como grupos 2-
hidroxi-3-metilaminopropoxi, di-[(1-6C)alquilJamino-(2-6C)alcoxi
hidroxi-sustituidos, tales como grupos 3-dimetilamino-2-hidroxipropoxi,
heterociclil-(1-6C)alquilamino hidroxi-sustituidos, tales como grupos 2-
hidroxi-3-piperidinopropilamino y 2-hidroxi-3-morfolinopropilamino,
amino-(2-6C)alquilamino hidroxi-sustituidos, tales como grupos 3-amino-
2-hidroxipropilamino, (1-6C)alquilamino-(2-6C)alquilamino  hidroxi-
sustituidos tales como grupos 2-hidroxi-3-metilaminopropilamino, di-[(1-
6C)alquil]amino-(2-6C)alquilamino  hidroxi-sustituidos, tales como
grupos 3-dimetilamino-2-hidroxipropilamino, (1-6C)alcoxi hidroxi-
sustituidos, tales como grupos 2-hidroxietoxi, (1-6C)alcoxi (1-6C)alcoxi-
sustituidos tales como grupos 2-metoxietoxi y 3-etoxipropoxi, (I-
6C)alcoxi (1-6C)alquilsulfonilo-sustituidos, tales como grupos 2-
metilsulfoniletoxi y (1-6C)alquilamino-(1-6C)alquilo  heterociclil-
sustituido tales como grupos 2-morfolinoetilaminometilo, 2-piperazin-1-
iletilaminometilo y 3-morfolinopropilaminometilo.

Hay que entender que cuando, como se define anteriormente,

cualquier grupo CH; o CH; dentro de un sustituyente R' lleva
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opcionalmente en cada dicho grupo CH, o CH; un sustituyente como se
define anteriormente, tal sustituyente opcional puede estar presente en un
grupo CH; o CH; dentro de los sustituyentes definidos anteriormente, que
pueden estar presentes en un grupo arilo, heteroarilo o heterociclilo dentro
de un sustituyente R'. Por ejemplo, si R' incluye un grupo arilo o
heteroarilo que se sustituye por un grupo (1-8C)alquilo, el grupo (I-
8C)alquilo puede sustituirse de manera opcional en un grupo CH, o CH,
alli por uno de sus sustituyentes definidos anteriormente. Por ejemplo, si
R' incluye un grupo heteroarilo que se sustituye, por ejemplo, por un grupo
(1-6C)alquilamino-(1-6C)alquilo, el grupo terminal CH; del grupo (1-
6C)alquilamino puede sustituirse adicionalmente, por ejemplo, por un
grupo (1-6C)alquilsulfonilo o un grupo (2-6C)alcanoilo. Por ejemplo, el
grupo R' puede ser un grupo heteroarilo tal como un grupo tienilo que se
sustituye por un grupo N-(2-metilsulfoniletil)aminometilo de modo que R’
es, por ejemplo, un grupo 5-[N-(2-metilsulfoniletil)aminometil]tien-2-ilo.
Ademas, por ejemplo, si R' incluye un grupo heterociclilo tal como un
grupo piperidinilo o piperazinilo, que se sustituye en su 4tomo de nitrogeno,
por ejemplo, por un grupo (2-6C)alcanoilo, el grupo terminal CH; del grupo
(2-6C)alcanoilo puede sustituirse adicionalmente, por ejemplo, por un
grupo di-[(1-6C)alquillamino. Por ejemplo, el grupo R' puede ser un grupo
N-(2-dimetilaminoacetil)piperidin-4-ilo 0 un grupo 4-(2-
dimetilaminoacetil)piperazin-1-ilo.

Una sal apropiada farmacéuticamente aceptable de un compuesto de
la Formula I es, por ejemplo, una sal de adicion de acido de un compuesto
de la Formula I, por ejemplo una sal de adicion de acido con un acido
organico o inorganico tal como acido clorhidrico, bromhidrico, sulfiirico,
trifluoroacético, citrico o maleico; o, por ejemplo, una sal de un compuesto
de la Formula I que es suficientemente icida, por ejemplo una sal de metal
alcalino o alcalinotérreo tal como una sal de calcio o magnesio, o una sal de
amonio, o una sal con una base organica tal como metilamina,
dimetilamina, trimetilamina, piperidina, morfolina o tris-(2-

hidroxietil)amina.

QO
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Particulares compuestos novedosos de la invencion incluyen, por
ejemplo, derivados de quinazolina de la Formula I, o sus sales
farmacéuticamente aceptables, en donde, a menos que se especifique lo
contrario, cada uno de Z, m, R', n y R’ tiene cualquiera de los significados
definidos anteriormente o en los parrafos (a) a (0) mas adelante:-

(a) ZesO,S, SO, SO,, CH;6 NH;

(b) ZesO;-

(c) ZesNH;

(d) mes 162 ycada grupo R', los cuales pueden ser los mismos o
diferentes, se seleccionan de halégeno trifluorometilo, hidroxi, amino,
carbamoilo, (1-6C)alquilo, (2-8C)alquenilo, (2-8C)alquinilo, (1-6C)alcoxi,
(2-6C)alqueniloxi,  (2-6C)alquiniloxi,  (1-6C)alquilamino, di-[(1-

6C)alquil]amino), N-(1-6C)alquilcarbamoilo, N,N-di-[(1-
6C)alquil]carbamoilo, (2-6C)alcanoilamino, N-(1-6C)alquil-(2-
6C)alcanoilamino, (3-6C)alquenoilamino, N-(1-6C)alquil-(3-

6C)alquenoilamino, (3-6C)alquinoilamino y N-(1-6C)alquil-(3-
6C)alquinoilamino, o de un grupo de la férmula:

Ql-x'-
en donde X' es un enlace directo o se selecciona de O, N(R*), CON(R",
N(R"CO y OC(R*), en donde R* es hidrogeno o (1-6C)alquilo, y Q' es
arilo, aril-(1-6C)alquilo, cicloalquil-(1-6C)alquilo, heteroarilo, heteroaril-
(1-6C)alquilo, heterociclilo o heterociclil-(1-6C)alquilo,

y en donde atomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercion en la cadena de un grupo seleccionado de O, N(R’), CON(R?),
N(R®)CO, CH=CH y C=C en donde R’ es hidrégeno o (1-6C)alquilo, o,
cuando el grupo insertado es N(R®), R’ puede ser también (2-6C)alcanoilo,

y en donde cualquier grupo CH,=CH- o HC=C- dentro de un
sustituyente R' lleva opcionalmente en la posicién terminal CH,= 0 HC= un
sustituyente seleccionado de carbamoilo, N-(1-6C)alquilcarbamoilo, N,N-
di-[(1-6C)alquil]carbamoilo, amino-(1-6C)alquilo, (1-6C)alquilamino-(1-
6C)alquilo y di-[(1-6C)alquil]Jamino-(1-6C)alquilo o de un grupo de la

4
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formula:

QX2
en donde X? es un enlace directo o0 es CO & N(R®CO, en donde R® es
hidrégeno o (1-6C)alquilo, y Q? es heteroarilo, heteroaril-(1-6C)alquilo,
heterociclilo o heterociclil-(1-6C)alquilo,

y en donde cualquier grupo CH,; o CH; dentro de un sustituyente R’
lleva opcionalmente en cada dicho grupo CH, o CH; uno o mas grupos
halégeno o un sustituyente seleccionado de hidroxi, amino, oxo, (1-
6C)alcoxi, (1-6C)alquilsulfonilo, (1-6C)alquilamino, di-[(1-
6C)alquil]amino, (2-6C)alcanoiloxi, (2-6C)alcanoilamino y N-(1-6C)alquil-
(2-6C)alcanoilamino, o de un grupo de la férmula:

X
en donde X> es un enlace directo o se selecciona de O, N(R®), CON(R"),
NR)CO y C(R");,0, en donde R’ es hidrégeno o (1-6C)alquilo, y Q* es
heteroarilo, heteroaril-(1-6C)alquilo,  heterociclilo o heterociclil-(1-
6C)alquilo,

y en donde cualquier grupo arilo, heteroarilo o heterociclilo dentro de
un sustituyente en R' lleva opcionalmente 1, 2 6 3 sustituyentes, los cuales
pueden ser los mismos o diferentes, seleccionados de halégeno
trifluorometilo, hidroxi, amino, carbamoilo, (1-6C)alquilo, (2-8C)alquenilo,
(2-8C)alquinilo, (1-6C)alcoxi, (1-6C)alquilsulfonilo, N-(1-
6C)alquilcarbamoilo, N,N-di-[(1-6C)alquillcarbamotilo, (2-6C)alcancilo y
(1-3C)alquilenodioxi, o lleva opcionalmente 1 sustituyente seleccionado de
un grupo de la férmula: -

X*-R®
en donde X* es un enlace directo o se selecciona de O y N(R”), en donde R’
es hidrogeno o (1-6C)alquilo, y R® es halégeno-(1-6C)alquilo, hidroxi-(1-
6C)alquilo, (1-6C)alcoxi-(1-6C)alquilo, ciano-(1-6C)alquilo, amino-(1-
6C)alquilo, (1-6C)alquilamino-(1-6C)alquilo, di-{(1-6C)alquillamino-(1-
6C)alquilo, (2-6C)alcanoilamino-{1-6C)alquilo o (1-6C)
alcoxicarbonilamino-(1-6C)alquilo, y de un grupo de la férmula:

X>-Q°
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en donde X’ es un enlace directo o se selecciona de O, N(R'®) y CO, en
donde R'° es hidrégeno o (1-6C)alquilo, y Q* es heterociclilo o heterociclil-
(1-6C)alquilo que lleva opcionalmente 1 & 2 sustituyentes, los cuales
pueden ser los mismos o diferentes, seleccionados de halégeno (1-
6C)alquilo y (1-6C)alcoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes oxo;
(&) mes 162,y cada grupo R', los cuales pueden ser los mismos o
diferentes, se selecciona de fluoro, cloro, trifluorometilo, hidroxi, amino,
carbamoilo, metilo, etilo, propilo, butilo, vinilo, alilo, but-3-enilo, pent-4-
enilo, hex-5-enilo, etinilo, 2-propinilo, but-3-inilo, pent-4-inilo, hex-5-inilo,
metoxi, etoxi, propoxi, isopropoxt, butoxi, aliloxi, but-3-eniloxi, pent-4-
eniloxi, hex-5-eniloxi, etiniloxi, 2-propiniloxi, but-3-iniloxi, pent-4-iniloxi,
hex-5-iniloxi, metilamino, etilamino, propilamino, dimetilamino,
dietilamino, dipropilamino, N-metilcarbamoilo, N,N-dimetilcarbamoilo,
acetamido, propionamido, acrilamido y propiolamido, o de un grupo de la
formula:

Q'-X'-

en donde X' es un enlace directo o se selecciona de O, NH, CONH, NHCO
y OCH; y Ql es fenilo, bencilo, ciclopropilmetilo, 2-tienilo, 1-imidazolilo,
1,2,3-triazol-1-ilo, 1,2,4-triazol-1-ilo, 2-, 3- & 4-piridilo, 2-imidazol-1-
iletilo, 3-imidazol-1-ilpropilo, 2-(1,2,3-triazolil)etilo, 3-(1,2,3-
triazolil)propilo, 2-(1,2,4-triazolil)etilo, 3-(1,2,4-triazolil)propilo, 2-, 3- 6 4-
piridilmetilo, 2-(2-, 3- 6 4-piridil)etilo, 3-(2-, 3- 6 4-piridil)propilo,
tetrahidrofuran-3-ilo, 3- 6 4-tetrahidropiranilo, 1-, 2- 6 3-pirrolidinilo,
morfolino, 1,1-dioxotetrahidro-4H-1,4-tiazin-4-ilo, piperidino, piperidin-3-
ilo, piperidin-4-ilo, 1-, 3- 6 4-homopiperidinilo, piperazin-1-ilo,
homopiperazin-1-ilo, 1-, 2- & 3-pirrolidinilmetilo, morfolinometilo,
piperidinometilo, 3- 6 4-piperidinilmetilo, 1-, 3- 6 4-homopiperidiniimetilo,
2-pirrolidin-1-iletilo, 3-pirrolidin-2-ilpropilo, pirrolidin-2-ilmetilo, 2-
pirrolidin-2-iletilo, 3-pirrolidin-1-ilpropilo, 4-pirroiidin-1-ilbutilo, 2-

morfolinoetilo, 3-morfolinopropilo, 4-morfolinobutilo, 2-(1,1-
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dioxotetrahidro-4H-1,4-tiazin-4-il)etilo, 3-(1,1-dioxotetrahidro-4H-1,4-
tiazin-4-il)propilo, 2-piperidinoetilo, 3-piperidinopropilo, 4-
piperidinobutilo, 2-piperidin-3-iletilo, 3-piperidin-3-ilpropilo, 2-piperidin-
4-iletilo, 3-piperidin-4-ilpropilo, 2-homopiperidin-1-iletilo, 3-
homopiperidin-1-ilpropilo, 2-(1,2,3,6-tetrahidropiridin-1-il)etilo, 3-(1,2,3,6-
tetrahidropiridin-1-il)propilo, 4-(1,2,3,6-tetrahidropiridin-1-il)butil)2-
piperazin-1-iletilo, 3-piperazin-1-ilpropilo, 4-piperazin-1-ilbutilo, 2-
homopiperazin-1-iletilo o 3-homopiperazin- 1-ilpropilo,

y en donde atomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercion en la cadena de un grupo seleccionado de O, NH, N(Me), CONH,
NHCO, CH=CH y C=C,

y en donde cualquier grupo CH,=CH- 6 HC=C- dentro de un
sustituyente R’ lleva opcionalmente en la posicién terminal CH,= o HC= un
sustituyente seleccionado de carbamoilo, N-metilcarbamoilo, N-
etilcarbamoilo, N-propilcarbamoilo, N,N-dimetilcarbamoilo, aminometilo,
2-aminoetilo; 3-aminopropilo, 4-aminobutilo, metilaminometilo, 2-
metilaminoetilo, 3-metilaminopropilo, 4-metilaminobutilo,
dimetilaminometilo, 2-dimetilaminoetilo, 3-dimetilaminopropilo o 4-
dimetilaminobutilo, o de un grupo de la férmula:

Q-XE-

en donde X? es un enlace directo o es CO, NHCO 6 N(Me)CO y Q’ es
piridilo, piridilmetilo, 2-piridiletilo, pirrolidin-1-ilo, pirrolidin-2-ilo,
morfolino, piperidino, piperidin-3-ilo, piperidin-4-ilo, piperazin-1-ilo,
pirrolidin-1-ilmetilo, 2-pirrolidin-1-iletilo, 3-pirrolidin-1-ilpropilo, 4-
pirrolidin-1-ilbutilo, pirrolidin-2-iimetilo, 2-pirrolidin-2-iletilo, 3-pirrolidin-
2-ilpropilo, morfolinometilo, 2-morfolinoetilo, 3-morfolinopropilo, 4-
morfolinobutilo, piperidinometilo, 2-piperidinoetilo, 3-piperidinopropilo, 4-
piperidinobutilo, piperidin-3-ilmetilo, 2-piperidin-3-iletilo, piperidin-4-
ilmetilo, 2-piperidin-4-iletilo, piperazin-1-ilmetilo, 2-piperazin-1-iletilo, 3-
piperazin-1-ilpropilo o 4-piperazin-1-ilbutilo,

y en donde cualquier grupo CH, o CHj dentro de un sustituyente R'

1
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lleva opcionalmente en cada dicho grupo CH; o CHj3 uno o mas grupos
fluoro o cloro o un sustituyente seleccionado de hidroxi; amino, oxo,
metoxi, metilsulfonilo, metilamino, dimetilamino, diisopropilamino, N-etil-
N-metilamino, N-isopropil-N-metilamino, N-metil-N-propilamino, acetoxi,
acetamido y N-metilacetamido o de un grupo de la formula:
X-Q

en donde X es un enlace directo o se szlecciona de O, NH, CONH, NHCO
y CH;O y Q3 es piridilo, piridilmetilo, pirrolidin-1-ilo, pirrolidin-2-ilo,
morfolino, piperidino, piperidin-3-ilo, piperidin-4-ilo, piperazin-1-ilo, 2-
pirrolidin-1-iletilo,  3-pirrolidin-1-ilpropilo, pirrolidin-2-ilmetilo, 2-
pirrolidin-2-iletilo, 3-pirrolidin-2-ilpropilo, 2-morfolinoetilo, 3-
morfolinopropilo, 2-piperidinoetilo, 3-piperidinopropilo, piperidin-3-
ilmetilo, 2-piperidin-3-iletilo, piperidin-4-ilmetilo, 2-piperidin-4-iletilo, 2-
piperazin-1-iletilo o 3-piperazin-1-ilpropilo,

y en donde cualquier grupo arilo, heteroarilo o heterociclilo dentro de
un sustituyente en R' lleva opcionalmente 1, 2 6 3 sustituyentes, los cuales
pueden ser los mismos o diferentes, seleccionados de fluoro, cloro,
trifluorometilo, hidroxi, amino, carbamoilo, metilo, etilo, alilo, 2-propinilo,
metoxi, metilsulfonilo, N-metilcarbamoilo, N,N-dimetilcarbamoilo, acetilo,
propionilo, isobutirilo, metilendioxi, etilidendioxi y isopropilidendioxi, o
lleva opcionalmente 1 sustituyente seleccionado de un grupo de la férmula:

X*-R
en donde X* es un enlace directo o se selecciona de O y NH y R® es 2-
fluoroetilo, 2,2-difluoroetilo, 2,2,2-trifluoroetilo, 3-fluoropropilo, 3,3-
difluoropropilo, 3,3,3-trifluoropropilo, 2-hidroxietilo, 3-hidroxipropilo, 2-
metoxietilo, 3-metoxipropilo, cianometilo, aminometilo, 2-aminoetilo, 3-

aminopropilo, metilaminometilo, 2-metilaminoetilo, 3-metilaminopropilo,

2-etilaminoetilo, 3-etilaminopropilo, dimetilaminometilo, 2-
dimetilaminoetilo, 3-dimetilaminopropilo, acetamidometilo,
metoxicarbonilaminometilo, etoxicarbonilaminometilo o tert-

butoxicarbonilaminometilo, y de un grupo de la férmula:

-XS-Q4
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en donde X es un enlace directo o se selecciona de O, NH y CO y Q* es
pirrolidin-1-ilmetilo, 2-pirrolidin-1-iletilo, 3-pirrolidin-1-ilpropilo,
morfolinometilo, 2-morfolinoetilo, 3-morfolinopropilo, piperidinometilo, 2-
piperidinoetilo, 3-piperidinopropilo, piperazin-1-ilmetilo, 2-piperazin-1-
iletilo o 3-piperazin-1-ilpropilo,cada uno de los cuales lleva opcionalmente
1 0 2 sustituyentes, los cuales pueden ser los mismos o diferentes,
seleccionado de fluoro, cloro, metilo y metoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes oxo;
() mes1yel grupo R’ se localiza en la posicién 5,6 6 7 o m es 2 y los
grupos R', los cuales pueden ser los mismos o diferentes, se localizan en las
posiciones 5 y 7 o en las posiciones 6 y 7 y cada R' se selecciona de
hidroxi, amino, metilo, etilo, propilo, butilo, vinilo, etinilo, metoxi, etoxi,
propoxi, isopropoxi, butoxi, pentiloxi, but-3-eniloxi, pent-4-eniloxi, hex-5-
eniloxi, but-3-iniloxi, pent-4-iniloxi, hex-5-iniloxi, metilamino, etilamino,
dimetilamino, dietilamino, acetamido, propionamido, ciclopentiloxi,
ciclohexiloxi, fenoxi, benciloxi, tetrahidrofuran-3-iloxi, tetrahidropiran-3-
iloxi, tetrahidropiran-4-iloxi, ciclopropilmetoxi, 2-imidazol-1-iletoxi, 3-
imidazol-1-ilpropoxi, 2-(1,2,3-triazol- 1-il)etoxi, 3-(1,2,3-triazol-1-
iDpropoxi, 2-(1,2,4-triazol-1-il)etoxi, 3-(1,2,4-triazol-1-il)propoxi, pirid-2-
ilmetoxi, pirid-3-ilmetoxi, pirid-4-ilmetoxi, 2-pirid-2-iletoxi, 2-pirid-3-
iletoxi, 2-pirid-4-iletoxi, 3-pirid-2-ilpropoxi, 3-pirid-3-ilpropoxi, 3-pirid-4-
ilpropoxi, pirrolidin-1-ilo, morfolino, piperidino, piperazin-1-ilo, 2-
pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 4-pirrolidin-1-ilbutoxi,
pirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 2-pirrolidin-2-iletoxi, 3-pirrolidin-
2-ilpropoxi, 2-morfolinoetoxi, 3-morfolinopropoxi, 4-morfolinobutoxi, 2-
(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)etoxi, =~ 3-(1,1-dioxotetrahidro-4H-
1,4-tiazin-4-il)propoxi,  2-piperidinoetoxi,  3-piperidinopropoxi,  4-
piperidinobutoxi, piperidin-3-iloxi, piperidin-4-iloxi, piperidin-3-ilmetoxi,
piperidin-4-ilmetoxi, 2-piperidin-3-iletoxi, 3-piperidin-3-ilpropoxi, 2-
piperidin-4-iletoxi, 3-piperidin-4-ilpropoxi, 2-homopiperidin-1-iletoxi, 3-

homopiperidin-1-ilpropoxi, 2-(1,2,3.6-tetrahidropiridin-1-il)etoxi 3-

qé
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(1,2,3,6-tetrahidropiridin-1-il)propoxi, 4-(1,2,3,6-tetrahidropiridin-1-
il)butoxi, 2-piperazin-1-iletoxi, 3-piperazin-1-ilpropoxi, 4-piperazin-1-
ilbutoxi, 2-homopiperazin-1-iletoxi, 3-homopiperazin-1-ilpropoxi, 2-
pirrolidin-1-iletilamino,  3-pirrolidin-1-ilpropilamino, 4-pirrolidin-1-
ilbutilamino, pirrolidin-3-ilamino, pirrolidin-2-ilmetilamino, 2-pirrolidin-2-
iletilamino,  3-pirrolidin-2-ilpropilamino, = 2-morfolinoetilamino,  3-
morfolinopropilamino, 4-morfolinobutilamino, 2-(1,1-dioxotetrahidro-4H-
1,4-tiazin-4-il)etilamino, 3-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-
il)propilamino,  2-piperidinoetilamino,  3-piperidinopropilamino, 4-
piperidinobutilamino, piperidin-3-ilamino, piperidin-4-ilamino, piperidin-3-
ilmetilamino, 2-piperidin-3-iletilamino, piperidin-4-ilmetilamino, 2-
piperidin-4-iletilamino, 2-homopiperidin-1-iletilamino, 3-homopiperidin-1-
ilpropilamino, 2-piperazin-1-iletilamino, 3-piperazin-1-ilpropilamino, 4-
piperazin-1-ilbutilamino, 2-homopiperazin-1-iletilamino ) 3-
homopiperazin-1-ilpropilamino,

y en donde atomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercion en la cadena de un grupo seleccionado de O, NH, N(Me), CH=CH
y C=C,

y cuando R' es un grupo vinilo o etinilo, el sustituyente R' lleva
opcionalmente en la posicion terminal CH,= o HC= un sustituyente
seleccionado de N-(2-dimetilaminoetil)carbamoilo, N-(3-
dimetilaminopropil)carbamoilo, metilaminometilo, 2-metilaminoetilo, 3-
metilaminopropilo, 4-metilaminobutilo, dimetilaminometilo, 2-
dimetilaminoetilo, 3-dimetilaminopropilo y 4-dimetilaminobutilo, o de un
grupo de la formula:

Q:-X-
en donde X? es un enlace directo o es NHCO o N(Me)CO y Q* es
imidazolilmetilo, 2-imidazoliletilo, 3-imidazolilpropilo, piridilmetilo, 2-
piridiletilo, 3-piridilpropilo, pirrolidin-|-ilmetilo, 2-pirrolidin-1-iletilo, 3-
pirrolidin-1-ilpropilo, 4-pirrolidin-1-ilbutilo, pirrolidin-2-ilmetilo, 2-

pirrolidin-2-iletilo, 3-pirrolidin-2-ilpropilo, morfolinometilo, 2-
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morfolinoetilo, 3-morfolinopropilo, 4-morfolinobutilo, piperidinometilo, 2-
piperidinoetilo, 3-piperidinopropilo, 4-piperidinobutilo, piperidin-3-
ilmetilo, 2-piperidin-3-iletilo, piperidin-4-ilmetilo, 2-piperidin-4-iletilo,
piperazin-1-ilmetilo, 2-piperazin-1-iletilo, 3-piperazin-1-ilpropilo o 4-
piperazin-1-ilbutilo,

y en donde cualquier grupo CH, o CH; dentro de un sustituyente R’
lleva opcionalmente en cada dicho grupo CH; o CH; uno o mas grupos
fluoro o cloro o un sustituyente seleccionado de hidroxi, oxo, amino,
metoxi, metilsulfonilo, metilamino, dimetilamino, diisopropilamino, N-etil-
N-metilamino, N-isopropil-N-metilamino, N-metil-N-propilamino, acetoxi,
acetamido y N-metilacetamido,

y en donde cualquier grupo fenilo, imidazolilo, triazolilo, piridilo o
heterociclilo dentro de un sustituyente en R' lleva opcionalmente 1 6 2
sustituyentes, los cuales pueden ser los mismos o diferentes, seleccionados
de fluoro, cloro, trifluorometilo, hidroxi, amino, carbamoilo, metilo, etilo,
metoxi, etoxi, N-metilcarbamoilo, N,N-dimetilcarbamoilo, metilendioxi,
etilidendioxi y isopropilidendioxi, y un grupo pirrolidin-2-ilo, piperidin-3-
ilo, piperidin-4-ilo, piperazin-1-ilo o homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con alilo, 2-propinilo,
metilsulfonilo, etilsulfonilo, acetilo, propionilo, isobutirilo, 2-fluoroetilo,
2 2-difluoroetilo, 2,2,2-trifluoroetilo, 3-fluoropropilo, 3,3-difluoropropilo,
3,3,3-trifluoropropilo, 2-metoxietilo, 3-metoxipropilo, cianometilo, 2-
aminoetilo, 3-aminopropilo, 2-metilaminoetilo, 3-metilaminopropilo, 2-
dimetilaminoetilo,  3-dimetilaminopropilo,  2-pirrolidin-1-iletilo,  3-
pirrolidin-1-ilpropilo, 2-mor.folinoe'tilo, 3-morfolinopropilo, 2-
piperidinoetilo, 3-piperidinopropilo, 2-piperazin-1-iletilo o 3-piperazin-1-
ilpropilo, cuyos 1ltimos 8 sustituyentes lleva cada uno opcionalmente 1 6 2
sustituyentes, los cuales pueden ser los mismos o diferentes, seleccionados
de fluoro, cloro, metilo y metoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente
en R' lleva opcionalmente 1 6 2 sustituyentes oxo;

(g0 meslyelgrupo R! se localiza en la posicién 7 6 m es 2 y los grupos



WO 2004/041829 PCT/GB2003/004703
-32-

R!, los cuales pueden ser los mismos o diferentes, se localizan en las
posiciones 6 y 7 y cada R' se selecciona de hidroxi, amino, metilo, etilo,
metoxi, etoxi, propoxi, isopropoxi, butoxi, metilamino, etilamina,
dimetilamino, dietilamino, acetamido, 2-pirrolidin-1-iletoxi, 3-pirrolidin-1-
ilpropoxi, 4-pirrolidin-1-ilbutoxi, pirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 2-
pirroridin-2-iletoxi,  3-pirrolidin-2-ilpropoxi, = 2-morfolinoetoxi,  3-
morfolinopropoxi, 4-morfolinobutoxi, 2-(1,1-dioxotetrahidro-4H-1,4-tiazin-
4-il)etoxi, 3-(1,1-dioxotetrahidro-4H- 1,4-tiazin-4-il)propoxi, 2-
piperidinoetoxi, 3-piperidinopropoxi, 4-piperidinobutoxi, piperidin-3-iloxi,
piperidin-4-iloxi, piperidin-3-ilmetoxi, 2-piperidin-3-iletoxi, piperidin-4-
ilmetoxi, 2-piperidin-4-iletoxi, 2-homopiperidin-1-iletoxi, 3-homopiperidin-
1-ilpropoxi, 3-(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-piperazin-1-iletoxi,
3-piperazin-1-ilpropoxi, 2-homopiperazin-1-iletoxi y 3-homopiperazin-1-
ilpropoxi,

y en donde atomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercion en la cadena de un grupo seleccionado de O, NH, CH=CH y C=C,

y en donde cualquier grupo CH, o CH; dentro de un sustituyente R’
lleva opcionalmente en cada dicho grupo CH, o CH; uno o més grupos
cloro o un sustituyente seleccionado de hidroxi, oxo, amino, metoxi,
metilsulfonilo, metilamino, dimetilamino, diisopropilamino, N-etil-N-
metilamino, N-isopropil-N-metilamino y acetoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes, los cuales pueden ser los
mismos o diferentes, seleccionados de fluoro, cloro, trifluorometilo,
hidroxi, amino, metilo, etilo, metoxi, metilendioxi, etilidendioxi y
isopropilidendioxi, y un grupo pirrolidin-2-ilo, pirrolidin-3-ilo, piperidin-3-
ilo, piperidin-4-ilo, piperazin-1-ilo u homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con metilo, etilo, propilo,
alilo, 2-propinilo, metilsulfonilo, acetilo, propionilo, isobutirilo, 2-
fluoroetilo, 2,2-difluoroetilo, 2,2,2-trifluoroetilo o cianometilo,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
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R! lleva opcionalmente 1 6 2 sustituyentes oxo;

(h) mes 1y el grupo R' se localiza en la posicion 5 6 m es 2 y los grupos
R', los cuales pueden ser los mismos o diferentes, se localizan en las
posiciones 5 y 7 y cada R' se selecciona de hidroxi, amino, metilo, etilo,
metoxi, etoxi, propoxi, isopropoxi, butoxi, metilamino, etilamino,
dimetilamino, dietilamino, acetamido, tetrahidrofuran-3-iloxi,
tetrahidropiran-4-iloxi, 2-pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 4-
pirrolidin-1-ilbutoxi, pirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 2-pirrolidin-2-
iletoxi, 3-pirrolidin-2-ilpropoxi, 2-morfolinoetoxi, 3-morfolinopropoxi, 4-
morfolinobutoxi, 2-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)etoxi, 3-(1,1-
dioxotetrahidro-4H-1,4-tiazin-4-il)propoxi, 2-piperidinoetoxi, 3-
piperidinopropoxi, 4-piperidinobutoxi, 3-piperidiniloxi, 4-piperidiniloxi,
piperidin-3-ilmetoxi,  piperidin-4-ilmetoxi,  2-piperidin-3-iletoxi,  2-
piperidin-4-iletoxi, 2-homopiperidin-1-iletoxi, 3-homopiperidin-1-
ilpropoxi, 3-(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-piperazin-1-iletoxi, 3-
piperazin-1-ilpropoxi, 2-homopiperazin-1-iletoxi, = 3-homopiperazin-1-
ilpropoxi, ciclobutiloxi, ciclopentiloxi y ciclohexiloxi,

y en donde atomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercién en la cadena de un grupo seleccionado de O, NH, CH=CH y C=C,

y en donde cualquier grupo CH; o CH; dentro de un sustituyente R'
lleva opcionalmente en cada dicho grupo CH, o CH; uno o mas grupos
cloro o un sustituyente seleccionado de hidroxi, oxo, amino, metoxi,
metilsulfonilo, metilamino, dimetilamino, diisopropilamino, N-etil-N-
metilamino, N-isopropil-N-metilamino v acetoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes, los cuales pueden ser los
mismos o diferentes, seleccionados de fluoro, cloro, trifluorometilo,
hidroxi, amino, metilo, etilo, metoxi, metilendioxi, etilidendioxi y
isopropilidendioxi, y un grupo pirrolidin-2-ilo, pirrolidin-3-ilo, piperidin-3-
ilo, piperidin-4-ilo, piperazin-1-ilo u homopiperazin-1-ilo dentro de un

sustituyente R' se N-sustituye opcionalmente con metilo, etilo, propilo,
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alilo, 2-propinilo, metilsulfonilo, acetilo, propionilo, isobutirilo, 2-
fluoroetilo, 2,2-difluoroetilo, 2,2,2-trifluoroetilo o cianometilo,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en

R' lleva opcionalmente 1 6 2 sustituyentes oxo;
(i) mes2y los grupos R', los cuales pueden ser los mismos o diferentes,
se localizan en las posiciones 6 y 7 y el grupo R' en la posicién 6 se
selecciona de hidroxi, metoxi, etoxi y propoxi, y el grupo R' en la posicién
7 se selecciona de metoxi, etoxi, propoxi, 2-pirrolidin-1-iletoxi, 3-
pirrolidin-1-ilpropoxi,4-pirrolidin-1-ilbutoxi, pirrolidin-3-iloxi, pirrolidin-2-
ilmetoxi, 2-pirrolidin-2-iletoxi, 3-pirrolidin-2-ilpropoxi, 2-morfolinoetoxi,
3-morfolinopropoxi, 4-morfolinobutoxi, 2-(1,1-dioxotetrahidro-4H-1,4-
tiazin-4-il)etoxi,  3-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)propoxi,  2-
piperidinoetoxi, 3-piperidinopropoxi, 4-piperidinobutoxi, piperidin-3-iloxi,
piperidin-4-iloxi, piperidin-3-ilmetoxi, 2-piperidin-3-iletoxi, piperidin-4-
ilmetoxi, 2-piperidin-4-iletoxi, 2-homopiperidin-1-iletoxi, 3-homopiperidin-
1-ilpropoxi, 3-(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-piperazin-1-iletoxi,
3-piperazin-1-ilpropoxi, 2-homopiperarin-1-iletoxi y 3-homopiperazin-1-
ilpropoxi,

y en donde, cualquier grupo CH, o CH; dentro de un sustituyente R’
lleva opcionalmente en cada dicho grupo CH; o CH; uno o mas grupos
cloro o un sustituyente seleccionado de hidroxi, oxo, amino, metoxi,
metilsulfonilo, metilamino, dimetilarnino, diisopropilamino, N-etil-N-
metilamino, N-isopropil-N-metilamino y acetoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes, los cuales pueden ser los
mismos o diferentes, seleccionados de fluoro, cloro, trifluorometilo,
hidroxi, amino, metilo, etilo, metcxi, metilendioxi, etilidendioxi e
isopropilidendioxi, y un grupo pirrolidin-2-ilo, pirrolidin-3-ilo, piperidin-3-
ilo, piperidin-4-ilo, piperazin-1-ilo o homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con metilo, etilo, propilo,
alilo, 2-propinilo, metilsulfonilo, acetilo, propionilo, isobutirilo, 2-

fluoroetilo, 2,2-difluoroetilo, 2,2,2-trifluoroetilo o cianometilo,
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y en donde cualquier grupo heterociclilo dentro de un sustituyente en

R! lleva opcionalmente 1 6 2 sustituyentes oxo;
(j) mes2y los grupos R!, los cuales pueden ser los mismos o diferentes,
se localizan en las posiciones 5 y 7 y el grupo R' en la posicién 5 se
selecciona de metoxi, etoxi, propoxi, isopropoxi, butoxi, tetrahidrofuran-3-
iloxi, tetrahidropiran-4-iloxi, pirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 3-
piperidiniloxi, 4-piperidiniloxi, pipericlin-3-ilmetoxi, piperidin-4-iimetoxi,
ciclobutiloxi, ciclopentiloxi y ciclohexiloxi, y el grupo R' en la posicién 7
se selecciona de hidroxi, metoxi, etoxi, propoxi, isopropoxi, butoxi, 2-
pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 4-pirrolidin-1-ilbutoxi, 2-
pirrolidin-2-iletoxi,  3-pirrolidin-2-ilpropoxi, = 2-morfolinoetoxi,  3-
morfolinopropoxi, 4-morfolinobutoxi, 2-(1,1-dioxotetrahidro-4H-1,4-tiazin-
4-i)etoxi, 3-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)propoxi, 2-
piperidinoetoxi, 3-piperidinopropoxi, 4-piperidinobutoxi, 2-piperidin-3-
iletoxi, 2-piperidin-4-iletoxi, 2-homopiperidin-1-iletoxi, 3-homopiperidin-
1-ilpropoxi, 3-(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-piperazin-1-iletoxi,
3-piperazin-1-ilpropoxi, 2-homopiperazin-1-iletoxi y 3-homopiperazin-1-
ilpropoxi,

y en donde cualquier grupo CH, o CH; dentro de un sustituyente R'
lleva opcionalmente en cada dicho grupo CH; o CH; uno o mas grupos
cloro o un sustituyente seleccionado de hidroxi, oxo, amino, metoxi,
metilsulfonilo, metilamino, dimetilamino, diisopropilamino, N-etil-N-
metilamino, N-isopropil-N-metilamino y acetoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R! lleva opcionalmente 1 6 2 sustituyentes, los cuales pueden ser los
mismos o diferentes, seleccionados de fluoro, cloro, trifluorometilo,
hidroxi, amino, metilo, etilo, metoxi, metilendioxi, etilidendioxi y
isopropilidendioxi, y un grupo pirrolidin-2-ilo, pirrolidin-3-ilo, piperidin 3-
ilo, piperidin-4-ilo, piperazin-1-ilo o homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con metilo, etilo, propilo,
alilo, 2-propinilo, metilsulfonilo, acetilo, propionilo, isobutirilo, 2-

fluoroetilo, 2,2-difluoroetilo, 2,2,2-trifluoroetilo o cianometilo,

10¢
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y en donde cualquier grupo heterociclilo dentro de un sustituyente en

R' lleva opcionalmente 1 6 2 sustituyenies oxo;

(k) nesO0;

(D nesl 62y los grupos R, los cuales pueden ser los mismos o
diferentes, se localizan en las posiciones 5 y/o 6 del grupo 2,3-
metilendioxipiridin-4-ilo y se seleccionan de halégeno trifluorometilo,
ciano; hidroxi, (1-6C)alquilo, (2-8C)alquenilo, (2-8C)alquinilo y (1-
6C)alcoxi;

(m) nes 162y los grupos R’, los cuales pueden ser los mismos o
diferentes, se localizan en las posiciones 5 y/o 6 del grupo 2,3-
metilendioxipiridin-4-ilo y se seleccionan de fluoro, cloro, bromo, yodo,
trifluorometilo, ciano, hidroxi, metilo, etilo, vinilo, alilo, isopropenilo,
etinilo, 1-propinilo, 2-propinilo, metoxi y etoxi;

(n) nesOodneslyelgrupo R3 se localiza en la posicién 5 6 6 del grupo
2,3-metilendioxipiridin-4-ilo, especialmente la posicién 5, y se selecciona
de fluoro, cloro, bromo, trifluorometilo, ciano, hidroxi, metilo, etilo, metoxi
y etoxi; y

(o) nes 1y el grupo R} se localiza en la posicién 5 del grupo 2,3-
metilendioxipiridin-4-ilo y se selecciona de fluoro, cloro, bromo,
trifluorometilo, ciano, hidroxi, metilo, etilo, metoxi y etoxi.

Otros compuestos novedosos particulares de la invencion incluyen,
por ejemplo, derivados de quinazolina de la Formula I, o sus sales
farmacéuticamente aceptables, en donde, a menos que se especifique lo
contrario, cada uno de Z, m, R, n y R? tiene cualquiera de los significados
definidos anteriormente, con la condicion que:-

(A) sustituyentes R' pueden localizarse unicamente en las posiciones 5, 6
y/o 7 en el anillo de quinazolina i.e. las posiciones 2 y 8 permanecen no
sustituidos; o

(B) sustituyentes R' pueden localizarse Gnicamente en las posiciones 6
y/o 7 en el anillo de quinazolina i.e. las posiciones 2, 5y 8 permanecen no
sustituidos.

Un compuesto particular de la invencion es un derivado de

o3
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quinazolina de la Férmula I en donde:

Z es O 6 NH;

mes 1y el grupo R' se localiza en la posicion 5,6 67 6 mes 2 y los
grupos R', los cuales pueden ser los mismos o diferentes, se localizan en las
posiciones 5 y 7 o en las posiciones 6 y 7 y cada R' se selecciona de
hidroxi, amino, metilo, etilo, propilo, butilo, vinilo, etinilo, metoxi, etoxi,
propoxi, isopropoxi, butoxi, pentiloxi, but-3-eniloxi, pent-4-eniloxi, hex-5-
eniloxi, but-3-iniloxi, pent-4-iniloxi, hex-5-iniloxi, metilamino, etilamino,
dimetilamino, dietilamino, acetamido, propionamido, ciclopentiloxi,
ciclohexiloxi, fenoxi, benciloxi, tetrahidrofuran-3-iloxi, tetrahidropiran-3-
iloxi, tetrahidropiran-4-iloxi, ciclopropilmetoxi, 2-imidazol-1-iletoxi, 3-
imidazol-1-ilpropoxi, 2-(1,2,3-triazol-1-il)etoxi, 3-(1,2,3-triazol-1-
il)propoxi, 2-(1,2,4-triazol-1-il)etoxi, 3(1,2,4-triazol-1-il)propoxi, pirid-2-
ilmetoxi, pirid-3-ilmetoxi, pirid-4-ilmetoxi, 2-pirid-2-iletoxi, 2-pirid-3-
iletoxi, 2-pirid-4-iletoxi, 3-pirid-2-ilpropoxi, 3-pirid-3-ilpropoxi, 3-pirid-4-
ilpropoxi, pirrolidin-1-ilo, morfolino, piperidino, piperazin-1-ilo, 2-
pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 4-pirrolidin-1-ilbutoxi,
pirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 2-pirrolidin-2-iletoxi, 3-pirrolidin-
2-ilpropoxi, 2-morfolinoetoxi, 3-morfolinopropoxi, 4-morfolinbutoxi, 2-
(1,1-dioxotetrahidro-4H-1,4-tiazin-4-iljetoxi,  3-(1,1 -dioxotetrahidro-4H-
1,4-tiazin-4-il)propoxi,  2-piperidinoetoxi,  3-piperidinopropoxi,  4-
piperidinobutoxi, piperidin-3-iloxi, piperidin-4-iloxi, piperidin-3-ilmetoxi,
piperidin-4-ilmetoxi, 2-piperidin-3-iletoxi, 3-piperidin-3-ilpropoxi, 2-
piperidin-4-iletoxi,3-piperidin-4-ilpropoxi, 2-homopiperidin-1-iletoxi, 3-
homopiperidin-1-ilpropoxi, 2-(1,2,3,6-tetrahidropiridin-1-il)etoxi 3-
(1,2,3,6-tetrahidropiridin-1-il)propoxi, 4-(1,2,3,6-tetrahidropiridin-1-
il)butoxi, 2-piperazin-1-iletoxi, 3-piperazin-1-ilpropoxi, 4-piperazin-1-
ilbutoxi, 2-homopiperazin-1-iletoxi, 3-homopiperazin-1-ilpropoxi, 2-
pirrolidin-1-iletilamino,  3-pirrolidin-1-ilpropilamino, 4-pirrolidin-1-
ilbutilamino, pirrolidin-3-ilamino, pirrolidin-2-ilmetilamino, 2-pirrolidin-2-
iletilamino,  3-pirrolidin-2-ilpropilamino,  2-morfolinoetilamino,  3-

morfolinopropilamino, 4-morfolinobutilamino, 2-(1,1-dioxotetrahidro-4H-
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1,4-tiazin-4-il)etilamino, 3-(1,1-dioxotetrahidro-4H- 1,4-tiazin-4-
il)propilamino,  2-piperidinoetilamino, 3-piperidinopropilamino,  4-
piperidinobutilamino, piperidin-3-ilamino, piperidin-4-ilamino, piperidin-3-
ilmetilamino,  2-piperidin-3-iletilamiro,  piperidin-4-ilmetilamino, ~ 2-
piperidin-4-iletilamino, 2-homopiperidin-1 -iletilamino,
3-homopiperidin-1-ilpropilamino, 2-piperazin-1 -iletilamino, 3-piperazin-1-
ilpropilamino, 4-piperazin-1-ilbutilamino, 2-homopiperazin-1-iletilamino o

3-homopiperazin-1-ilpropilamino,

y en donde itomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercion en la cadena de un grupo seleccionado de O, NH, N(Me), CH=CH
y C=C,

y cuando R! es un grupo vinilo o etinilo, el sustituyente R! lleva
opcionalmente en la posicion terminal CH,= o HC= un sustituyente
seleccionado de N-(2-dimetilaminoetil)carbamoilo, N-(3-
dimetilaminopropil)carbamoilo, metilaminometilo, 2-metilaminoetilo, 3-
metilaminopropilo, 4-metilaminobutilo, dimetilaminometilo, 2-
dimetilaminoetilo, 3-dimetilaminopropilo y 4-dimetilaminobutilo, o de un
grupo de la férmula.

Q>3-

en donde X2 es un enlace directo o es NHCO o N(Me)CO vy Q? es
imidazolilmetilo, 2-imidazoliletilo, 3-imidazolilpropilo, piridilmetilo, 2-
piridiletilo, 3-piridilpropilo, pirrolidin-1-ilmetilo, 2-pirrolidin-1-iletilo, 3-
pirrolidin-1-ilpropilo, 4-pirrolidin-1-ilbutilo, ~ pirrolidin-2-ilmetilo, ~ 2-
pirrolidin-2-iletilo, 3-pirrolidin-2-ilpropilo, morfolinometilo, 2-
morfolinoetilo, 3-morfolinopropilo, 4-morfolinobutilo, piperidinometilo, 2-
piperidinoetilo, ~ 3-piperidinopropilo, 4-piperidinobutilo, piperidin-3-
ilmetilo, 2-piperidin-3-iletilo, piperidin-4-ilmetilo, 2-piperidin-4-iletilo,
piperazin-1-ilmetilo, 2-piperazin-1-iletilo, 3-piperazin-1-ilpropilo 6 4-
piperazin-1-ilbutilo,

y en donde cualquier grupo CH; o CH; dentro de un sustituyente R'
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lleva opcionalmente en cada dicho grupo CH; o CH; uno o mas grupos
fluoro o cloro o un sustituyente seleccionado de hidroxi, oxo, amino,
metoxi, metilsulfonilo, metilamino, dimetilamino, diisopropilamino, N-etil-
N-metilamino, N-isopropil-H-metilamino, N-metil-N-propilamino, acetoxi,
acetamido y N-metilacetamido,

y en donde cualquier grupo fenilo, imidazolilo, triazolilo, piridilo
heterociclilo dentro de un sustituyente en R' lleva opcionalmente 1 6 2
sustituyentes, los cuales pueden ser los mismos o diferentes, seleccionados
de fluoro, cloro, trifluorometilo, hidroxi, amino, carbamoilo, metilo, etilo,
metoxi, etoxi, N-metilcarbamoilo, N,N-dimetilcarbamoilo, metilendioxi,
etilidendioxi y isopropilidendioxi, y un grupo pirrolidin-2-ilo, piperidin-3-
ilo, piperidin-4-ilo, piperazin-1-ilo u homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con alilo, 2-propinilo,
metilsulfonilo, etilsulfonilo, acetilo, propionilo, isobutirilo, 2-fluoroetilo,
2,2-difluoroetilo, 2,2,2-trifluoroetilo, 3-fluoropropilo, 3,3-difluoropropilo,
3,3,3-trifluoropropilo, 2-metoxietilo, 3-metoxipropilo, cianometilo, 2-
aminoetilo, 3-aminopropilo, 2-metilaminoetilo, 3-metilaminopropilo, 2-
dimetilaminoetilo, 3-dimetilaminopropilo, 2-pirrolidin-1-iletilo,  3-
pirrolidin-1-ilpropilo, 2-morfolinoetilo, 3-morfolinopropilo, 2-
piperidinoetilo, 3-piperidinopropilo, 2-piperazin-1-iletilo 6 3-piperazin-1-
ilpropilo, cuyos ultimos 8 sustituyentes lleva cada uno opcionalmente 1 6 2
sustituyentes, los cuales pueden ser los mismos o diferentes, seleccionados
de fluoro, cloro, metilo y metoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes 0xo;

nes06énes 1y el grupo R® se localiza en la posicién S 6 6 del grupo
2,3-metilendioxipiridin-4-ilo y se selecciona de fluoro, cloro, bromo,
trifluorometilo, ciano, hidroxi, metilo, etilo, metoxi y etoxi;

o su sal de adicion de icido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencién es un derivado de

quinazolina de la Formula I en donde:

Z es NH;
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m es 2 y los grupos R', los cuales pueden ser los mismos o diferentes,
se localizan en las posiciones 6 y 7 y el grupo R' en la posicién 6 se
selecciona de hidroxi, metoxi, etoxi y propoxi, y el grupo R' en la posicion
7 se selecciona de metoxi, etoxi, propoxi, 2-pirrolidin-l-iletoxi, 3-
pirrolidin-1-ilpropoxi, 4-pirrolidin-1-ilbutoxi, pirrolidin-3-iloxi, pirrolidin-
2-ilmetoxi, 2-pirrolidin-2-iletoxi, 3-pirrolidin-2-ilpropoxi, 2-
morfolinoetoxi, 3-morfolinopropoxs, 4-morfolinobutoxi, 2-(1,1-
dioxotetrahidro-4H-1,4-tiazin-4-il)etoxi, 3-(1,1-dioxotetrahidro-4H-1,4-
tiazin-4-il)propoxi, 2-piperidinoetoxi, 3-piperidinopropoxi, 4-
piperidinobutoxi, piperidin-3-iloxi, piperidin-4-iloxi, piperidin-3-ilmetoxi,
2-piperidin-3-iletoxi,  piperidin-4-ilmetoxi,  2-piperidin-4-iletoxi, 2-
homopiperidin-1-iletoxi, 3-homopiperidin-1-ilpropoxi, 3-(1,2,3,6-
tetrahidropiridin-1-il)propoxi, 2-piperazin-1-iletoxi, 3-piperazin-1-
ilpropoxi, 2-homopiperazin-1-iletoxi y 3-homopiperazin-1-ilpropoxi,

y en donde cualquier grupo CH; o CHj; dentro de un sustituyente R
lleva opcionalmente en cada dicho grupo CH; o CH; uno o més grupos
cloro 0 un sustituyente seleccionado de hidroxi, oxo, amino, metoxi,
metilsulfonilo, metilamino, dimetilamino, diisopropilamino, N-etil-N-
metilamino, N-isopropil-N-metilamino y acetoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes, los cuales pueden ser los
mismos o diferentes, seleccionados de fluoro, cloro, trifluorometilo,
hidroxi, amino, metilo, etilo, metoxi, metilendioxi, etilidendioxi y
isopropilidendioxi, y un grupo pirrolidin-2-ilo, pirrolidin-3-ilo, piperidin-3-
ilo, piperidin-4-ilo, 5 piperazin-1-ilo u homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con metilo, etilo, propilo,
alilo, 2-propinilo, metilsulfonilo, acetilo, propionilo, isobutirilo, 2-
fluoroetilo, 2,2-difluoroetilo, 2,2,2-trifluoroetilo o cianometilo,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes oxo;

nes06nes 1y el grupo R’ se localiza en la posicidn 5 6 6 del grupo

2,3-metilendioxipiridin-4-ilo y se selecciona de cloro, bromo,
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trifluorometilo, ciano, hidroxi, metilo, etilo, metoxi y etoxi;
o su sal de adicion de acido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencion es un derivado de
quinazolina de la Férmula I en donde:

Z es NH;

m es 2 y el primer grupo R! es un grupo 6-metoxi y el segundo grupo
R' se localiza en la posicién 7 y se selecciona de 2-pirrolidin-1-iletoxi, 3-
pirrolidin-1-ilpropoxi, 2-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-ilJetoxi,
3-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-il]propoxi, 2-morfolinoetoxi, 3-
morfolinopropoxi, 2-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)etoxi, 3-(1,1-
dioxotetrahidro-4H-1,4-tiazin-4-il)propoxi, 2-piperidinoetoxi, 3-
piperidinopropoxi, 2-piperidin-3-iletoxi, 2-(N-metilpiperidin-3-il)etoxi, 3-
piperidin-3-ilpropoxi,  3-(N-metilpiperidin-3-il)propoxi,  2-piperidin-4-
iletoxi, 2-(N-metilpiperidin-4-il)etoxi, 3-piperidin-4-ilpropoxi, 3-(N-
metilpiperidin-4-il)propoxi,  2-(1,2,3,6-tetrahidropiridin-1-il)etoxi,  3-
(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-(4-hidroxipiperidin-1-il)etoxi, 3-
(4-hidroxipiperidin-1-il)propoxi,  2-piperazin-l-iletoxi,  3-piperazin-1-
ilpropoxi, 4-piperazin-l-ilbutoxi, 2-(4-metilpiperazin-1-iljetoxi, 3-(4-
metilpiperazin-1-il)propoxi, 4-(4-metilpiperazin- 1-il)butoxi, 2-(4-
alilpiperazin-1-il)etoxi, 3-(4-alilpiperazin-1-il)propoxi, 2-(4-prop-2-
inilpiperazin-1-il)etoxi, 3-(4-prop-2-inilpiperazin-1-il)propoxi, 2-(4-
metilsulfonilpiperazin-1-il)etoxi, 3-(4-metilsulfonilpiperazin-1-il)propoxi,
2-(4-acetilpiperazin-1-il)etoxi,  3-(4-acetilpiperazin-1-il)propoxi,  4-(4-
acetilpiperazin-1-il)butoxi, 2-(4-iscbutirilpiperazin-1-il)etoxi, 3-(4-
isobutirilpiperazin-1-il)propoxi, 4-(4-isobutirilpiperazin-1-il)butoxi, 2-[4-
(2-fluoroetil)piperazin-1-ilJetoxi, 3-[4-(2-fluoroetil)piperazin-1-il]propoxi,
2-[4-(2,2,2-trifluoroetil)piperazin-1-il]etoxi, 3-[4-(2,2,2-
trifluoroetil)piperazin-1-il]propoxi, 2-(4-cianometilpiperazin-1-il)etoxi, 3-
(4-cianometilpiperazin-1-il)propoxi, 2-[2-(4-metilpiperazin-1-il)etoxi]etoxi,
2-cloroetoxi, 3-cloropropoxi, 4-clorobutoxi, 2-metilsulfoniletoxi, 3-
metilsulfonilpropoxi, 2-(2-metoxietoxi)etoxi, 2-(4-piridiloxi)etoxi, 3-

piridilmetoxi y 2-cianopirid-4-ilmetoxi; y
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nes06énes 1y el grupo R’ se localiza en la posicién 5 6 6 del grupo
2,3-metilendioxipiridin-4-ilo y se selecciona de fluoro, cloro, bromo,
trifluorometilo y ciano;

o su sal de adicién de acido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencién es un derivado de
quinazolina de la Férmula I en donde:

Z es NH;

m es 2 y el primer grupo R' es un grupo 6-metoxi y el segundo grupo
R' se localiza en la posicién 7 y se selecciona de 2-pirrolidin-1-iletoxi, 3-
pirrolidin-1-ilpropoxi, 2-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-ilJetoxi,
3-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-il]propoxi, 2-morfolinoetoxi, 3-
morfolinopropoxi, 2-piperidinoetoxi,  3-piperidinopropoxi, 2-(4-
metilpiperazin-1-il)etoxi, 3-(4-metilpiperazin-1-il)propoxi, 2-(4-
alilpiperazin-1-il)etoxi, 3-(4-alilpiperazin-1-il)propoxi, 2-(4-prop-2-
inilpiperazin-1-il)etoxi, ~ 3-(4-prop-2-inilpiperazin-1-il)propoxi, = 2-(4-
acetilpiperazin-1-il)etoxi, 3-(4-acetilpiperazin-1-il)propoxi, 2-(4-
isobutirilpiperazin-1-il)etoxi, 3-(4-isobutirilpiperazin-1-il)propoxi, 2-[4-
(2,2,2-trifluoroetil)piperazin-1-illetoxi y 3-[4-(2,2,2-trifluoroetil) piperazin-
1-ilJpropoxi; y

nes 1y el grupo R® se localiza en la posicién 6 del grupo 2,3-
metilendioxipiridin-4-ilo y se selecciona de cloro y bromo;

o su sal de adicién de 4cido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencion es un derivado de
quinazolina de la Férmula I en donde:

Z es NH;

m es 2 y los grupos R, los cuales pueden ser los mismos o diferentes,
se localizan en las posiciones 5 y 7 y el grupo R! en la posicién 5 se
selecciona de metoxi, etoxi, propoxi, isopropoxi, butoxi, tetrahidrofuran-3-
iloxi, tetrahidropiran-4-iloxi, pirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 3-
piperidiniloxi, 4-piperidiniloxi, piperidin-3-ilmetoxi, piperidin-4-ilmetoxi,
ciclobutiloxi, ciclopentiloxi y ciclohexiloxi, y el grupo R! en la posicion 7

se selecciona de hidroxi, metoxi, etoxi, propoxi, isopropoxi, butoxi, 2-

|=9
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pirrolidin-1-iletoxi, ~3-pirrolidin-1-ilpropoxi, 4-pirrolidin-1-ilbutoxi, 2-
pirrolidin-2-iletoxi,  3-pirrolidin-2-ilpropoxi, 2-morfolinoetoxi, 3-
morfolinopropoxi, 4-morfolinobutoxi, 2-(1,1-dioxotetrahidro-4H-1,4-tiazin-
4-il)etoxi, 3-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)propoxi, 2-
piperidinoetoxi, 3-piperidinopropoxi, 4-piperidinobutoxi, 2-piperidin-3-
iletoxi, 2-piperidin-4-iletoxi, 2-homopiperidin-1-iletoxi, 3-homopiperidin-1-
ilpropoxi, 3-(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-piperazin-1-iletoxi, 3-
piperazin-1-ilpropoxi, 2-homopiperazin-1-iletoxi y 3-homopiperazin-1-
ilpropoxi,

y en donde cualquier grupo CH, o CHj dentro de un sustituyente R'
lleva opcionalmente en cada dicho grupo CH; o CH; uno o mas grupos
cloro o un sustituyente seleccionado de hidroxi, oxo, amino, metoxi,
metilsulfonilo, metilamino, dimetilarnino, diisopropilamino, N-etil-N-
metilamino, N-isopropil-N-metilamino y acetoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 ¢ 2 sustituyentes, los cuales pueden ser los
mismos o diferentes, seleccionados de fluoro, cloro, trifluorometilo,
hidroxi, amino, metilo, etilo, metoxi, metilendioxi, etilidendioxi y
isopropilidendioxi, y un grupo pirrolidin-2-ilo, pirrolidin-3-ilo, piperidin-3-
ilo, piperidin-4-ilo, piperazin-1-ilo u homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con metilo, etilo, propilo,
alilo, 2-propinilo, metilsulfonilo, acetilo, propionilo, isobutirilo, 2-
fluoroetilo, 2,2-difluoroetilo, 2,2,2-trifluoroetilo o cianometilo,

y en donde cualquier grupo heterociclilo dentro de un sustituyente
en R' lleva opcionalmente 1 6 2 sustituyentes oxo;

nes0énes !y el grupo R? se localiza en la posicién 5 6 6 del grupo
2.3-metilendioxipiridin-4-ilo y se selecciona de fluoro, cloro, bromo,
trifluorometilo, ciano, hidroxi, metilo, etilo, metoxi y etoxi; o su sal de
adicién de 4cido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencién es un derivado de
quinazolina de la Formula I en donde:

Z es NH;



WO 2004/041829 PCT/GB2003/004703 .\\

- 44 - N
W\

m es 1 y el grupo R' se localiza en la posicidn 5 y se selecciona de
etoxi, propoxi, isopropoxi, butoxi, tetrahidrofuran-3-iloxi, tetrahidropiran-4-
iloxi, tetrahidrotien-3-iloxi, 1,1-dioxotetrahidrotien-3-iloxi,
tetrahidrotiopiran-4-iloxi, 1,1-dioxotetrahidrotiopiran-4-iloxi, N-
metilazetidin-3-iloxi, N-etilazetidin-3-iloxi, N-isopropilazetidin-3-iloxi,
pirrolidin-3-iloxi, ~N-metilpirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 3-
piperidiniloxi, N-metilpiperidin-3-iloxi. 4-piperidiniloxi, N-metilpiperidin-
4-iloxi,  N-alilpiperidin-4-iloxi, =~ N-prop-2-inilpiperidin-4-iloxi, =~ N-
acetilpiperidin-4-iloxi, N-metilsulfonilpiperidin-4-iloxi, N-(2-
metoxietil)piperidin-4-iloxi,  piperidin-3-ilmetoxi, = N-metilpiperidin-3-
ilmetoxi, piperidin-4-ilmetoxi, N-metilpiperidin-4-ilmetoxi, ciclobutiloxi,
ciclopentiloxi y ciclohexiloxi,

omes 2y el primer grupo R' se localiza en la posicién 5 y se
selecciona del grupo de sustituyentes listado inmediatamente arriba y el
segundo grupo R' se localiza en la posicion 7 y se selecciona de 2-
pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 2-[(3RS,48R)-3,4-
metilendioxipirrolidin-1-ilJetoxi, 3-[(3RS,4SR)-3,4-metilendioxipirrolidin-
1-il]propoxi, 2-morfolinoetoxi, 3-morfolinopropoxi, 2-(1,1-dioxotetrahidro-
4H-1,4-tiazin-4-il)etoxi, 3-(1,1-dioxotetrahidro-4H-1 ,4-tiazin-4-il)propoxi,
2-piperidinoetoxi,  3-piperidinopropoxi,  2-piperidin-3-iletoxi, 2-(N-
metilpiperidin-3-il)etoxi, 3-piperidin-3-ilpropoxi, 3-(N-metilpiperidin-3-
il)propoxi, 2-piperidin-4-iletoxi, 2-(N-metilpiperidin-4-il)etoxi, 3-piperidin-
4-ilpropoxi, 3-(N-metilpiperidin-4-il)propoxi, 2-(1 ,2,3,6-tetrahidropiridin-1-
ietoxi, 3-(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-(4-hidroxipiperidin-1-
il)etoxi, 3-(4-hidroxipiperidin-1-il)propoxi, 2-piperazin-1-iletoxi, 3-
piperazin-1-ilpropoxi, 4-piperazin-1-ilbutoxi, 2-(4-metilpiperazin-1 -il)etoxi,
3-(4-metilpiperazin-1-il)propoxi,  4-(4-metilpiperazin-1-il)butoxi, 2-(4-
alilpiperazin- 1-il)etoxi, 3-(4-alilpiperazin-1-il)propoxi, 2-(4-prop-2-
inilpiperazin-1-il)etoxi, 3-(4-prop-2-inilpiperazin-1-il)propoxi, 2-(4-
metilsulfonilpiperazin-1-il)etoxi, 3-(4-metilsulfonilpiperazin-1-il)propoxi,
2-(4-acetilpiperazin-1-il)etoxi,  3-(4-acetilpiperazin-1-il)propoxi,  4-(4-

acetilpiperazin-1-il)butoxi, 2-(4-isobutirilpiperazin-1-il)etoxi, 3-(4-
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isobutirilpiperazin—1-il)propoxi, 4-(4-isobutirilpiperazin-1-il)butoxi, 2-[4-
(2-fluoroetil)piperazin-1-ilJetoxi, 3-[4-(2-fluoroetil)piperazin-1-il]propoxi,
2-[4-(2,2,2-trifluoroetil)piperazin-1-iljetoxi, 3-[4-(2,2,2-trifluoroetil)
piperazin-1-il]propoxi, 2-(4-cianometilpiperazin-1-il)etoxi, 3-(4-
cianometilpiperazin-1-il)propoxi, 2-[2-(4-metilpiperazin-1-il)etoxi]etoxi, 2-
cloroetoxi, 3-cloropropoxi, 4-clorcbutoxi, 2-metilsulfoniletoxi, 3-
metilsulfonilpropoxi, 2-(2-metoxietoxi)etoxi, 2-(4-piridiloxi)etoxi, 3-
piridilmetoxi y 2-cianopirid-4-ilmetoxi;

nes0énes 1y el grupo R? se localiza en la posicién 5 6 6 del grupo
2,3-metilendioxipiridin-4-ilo y se selecciona de cloro, bromo,
trifluorometilo, ciano, hidroxi, metilo, etilo, metoxi y etoxi; o su sal de
adicion de acido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencioén es un derivado de
quinazolina de la Formula I en donde:

Z es NH;

m es 1 y el grupo R’ se localiza en la posicién 5 y se selecciona de
propoxi, isopropoxi, tetrahidrofuran-3-iloxi, tetrahidropiran-4-iloxi,
pirrolidin-3-iloxi, N-metilpirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 3-
piperidiniloxi, N-metilpiperidin-3-iloxi, 4-piperidiniloxi, N-metilpiperidin-
4-iloxi,  N-alilpiperidin-4-iloxi, = MN-prop-2-inilpiperidin-4-iloxi, = N-
acetilpiperidin-4-iloxi, =~ N-metilsulfonilpiperidin-4-iloxi, = piperidin-3-
ilmetoxi, N-metilpiperidin-3-ilmetoxi, piperidin-4-ilmetoxi, N-
metilpiperidin-4-ilmetoxi, ciclobutiloxi, ciclopentiloxi y ciclohexiloxi,

omes 2y el primer grupo R' se localiza en la posicién 5 y se
selecciona del grupo de sustituyentes listado inmediatamente arriba y el
segundo grupo R' se localiza en la posicion 7 y se selecciona de 2-
pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 2-[(3RS,4SR)-3,4-
metilendioxipirrolidin-1-il]etoxi, 3-[(3RS,4SR)-3,4-metilendioxipirrolidin-
1-ilJpropoxi, 2-morfolinoetoxi, 3-morfolinopropoxi, 2-(1,1-dioxotetrahidro-
4H-1,4-tiazin-4-il)etoxi, 3-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)propoxi,
2-piperidinoetoxi, 3-piperidinopropoxi, 2-piperidin-3-iletoxi, = 2-(N-
metilpiperidin-3-il)etoxi, 3-piperidin-3-ilpropoxi, 3-(N-metilpiperidin-3-

1
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i‘l)propoxi, 2-piperidin-4-iletoxi, 2-(N-metilpiperidin-4-il)etoxi, 3-piperidin-
4-ilpropoxi, 3-(N-metilpiperidin-4-il)propoxi, 2-(1,2,3,6-tetrahidropiridin-1-
iletoxi, 3-(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-(4-hidroxipiperidin-1-
iletoxi, 3-(4-hidroxipiperidin-1-il)propoxi, 2-piperazin-1-iletoxi, 3-
piperazin-1-ilpropoxi, 4-piperazin-1-ilbutoxi, 2-(4-metilpiperazin-1-il)etoxi,
3-(4-metilpiperazin-1-il)propoxi, 4-(4-metilpiperazin-1-il)butoxi, 2-(4-
alilpiperazin-1-il)etoxi, 3-(4-alilpiperazin-1-il)propoxi, 2-(4-prop-2-
inilpiperazin-1-il)etoxi, 3-(4-prop-2-inilpiperazin-1-il)propoxi, 2-(4-
metilsulfonilpiperazin-1-il) etoxi, 3-(4-metilsulfonilpiperazin-1-il)propoxi,
2-(4-acetilpiperazin-1-il)etoxi,  3-(4-acetilpiperazin-1-il)propoxi, 4-(4-
acetilpiperazin-1-il)butoxi, 2-(4-isobutirilpiperazin- 1-il)etoxi, 3-(4-
isobutirilpiperazin-1-il)propoxi, 4-(4-isobutirilpiperazin-1-il)butoxi, 2-[4-
(2-fluoroetil)piperazin-1-illetoxi, 3-[4-(2-fluoroetil)piperazin-1-il]propoxi,
2-[4-(2,2,2-trifluoroetil)piperazin-1-il]Jetoxi, 3-[4-(2,2,2-
trifluoroetil)piperazin-1-il]propoxi, 2-(4-cianometilpiperazin-1-il)etoxi, 3-
(4-cianometilpiperazin-1-il)propoxi, 2-[2-(4-metilpiperazin-1-il)etoxi]etoxi,
2-cloroetoxi, 3-cloropropoxi, 4-clorobutoxi, 2-metilsulfoniletoxi, 3-
metilsulfonilpropoxi, 2-(2-metoxietoxi)etoxi, 2-(4-piridiloxi)etoxi, 3-
piridilmetoxi y 2-cianopirid-4-ilmetoxi;

nes0énes 1y el grupo R’ se localiza en la posicion 5 6 6 del grupo
2,3-metilendioxipiridin-4-ilo y se selecciona de cloro, bromo,
trifluorometilo, ciano, hidroxi, metilo, etilo, metoxi y etoxi; o su sal de
adicion de 4cido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencién es un derivado de
quinazolina de la Férmula I en donde:

Z es NH;

m es 1 y el grupo R' se localiza en la posicién 5 y se selecciona de
propoxi, isopropoxi, tetrahidropiran-4-iloxi, 4-piperidiniloxi y N-
metilpiperidin-4-iloxi,

omes 2y el primer grupo R' se localiza en la posicién 5 y se
selecciona del grupo de sustituyentes listado inmediatamente arriba, y el

segundo grupo R' se localiza en la posicién 7 y se selecciona de 2-
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i)inolidin-l-iletoxi, 3-pirrolidin-1-ilpropoxi, 2-[(3RS,4SR)-3 4-
metilendioxipirrolidin-1-ilJetoxi, 3-[(3RS,4SR)-3,4-metilendioxipirrolidin-
1-il]propoxi, 2-morfolinoetoxi, 3-morfolinopropoxi, 2-(1,1-dioxotetrahidro-
4H-1,4-tiazin-4-il)etoxi, 3-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)propoxi,
2-piperidinoetoxi, 3-piperidinopropoxi. 2-piperazin-1-iletoxi, 3-piperazin-
1-ilpropoxi, 4-piperazin-l-ilbutoxi, 2-(4-metilpiperazin-1-il)etoxi, 3-(4-
metilpiperazin-1-il)propoxi, 2-(4-alilpiperazin-1-il)etoxi, 3-(4-alilpiperazin-
1-il)propoxi, 2-(4-prop-2-inilpiperazin-1-il)etoxi, 3-(4-prop-2-inilpiperazin-
1-ih)propoxi, 2-(4-acetilpiperazin-1-il)etoxi, 3-(4-acetilpiperazin-1-
il)propoxi, 2-(4-isobutirilpiperazin-1-il)etoxi, 3-(4-isobutirilpiperazin-1-
il)propoxi, 2-[4-(2,2,2-trifluoroetil)piperazin-1-illetoxi y 3-[4-(2,2,2-
trifluoroetil)piperazin- 1-il]propoxi; y

nes06nesly el grupo R’ se localiza en la posicién 5 6 6 del grupo
2,3-metilendioxipiridin-4-ilo y se selecciona de fluoro, cloro, bromo,
trifluorometilo y ciano; o su sal de adicion de 4cido farmacéuticamente
aceptable.

Un compuesto particular adicional de la invencion es un derivado de
quinazolina de la Formula I en donde:

Z es NH;

m es 2 y el primer grupo R' se localiza en la posicién 5 y se
selecciona de isopropoxi y tetrahidropiran-4-iloxi, y el segundo grupo R' se
localiza en la posicién 7 y se selecciona de 2-pirrolidin-1-iletoxi, 3-
pirrolidin-1-ilpropoxi, 2-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-il]etoxi,
3-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-il]propoxi, 2-morfolinoetoxi, 3-
morfolinopropoxi, 2-piperidinoetoxi, 3-piperidinopropoxi, 2-piperazin-1-
iletoxi, 3-piperazin-1-ilpropoxi, 2-(4-metilpiperazin-1-il)etoxi, 3-(4-
metilpiperazin-1-il)propoxi, 2-(4-alilpiperazin-1-il)etoxi, 3-(4-alilpiperazin-
1-il)propoxi, 2-(4-prop-2-inilpiperazin-1-il)etoxi, 3-(4-prop-2-inilpiperazin-
1-il)propoxi, 2-(4-acetilpiperazin-1-il)etoxi, 3-(4-acetilpiperazin-1-
il)propoxi, 2-(4-isobutirilpiperazin-1-il)etoxi, 3-(4-isobutirilpiperazin-1-
il)propoxi, 2-[4-(2-hidroxietil)piperazin- 1-il]etoxi, 3-[4-(2-
hidroxietil)piperazin-1-il]propoxi, 2-[4-(2,2,2-trifluoroetil)piperazin-1-
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il]etoxi, 3-[4-(2,2,2-trifluoroetil)piperazin-1-il]propoxi, 2-[4-(2-

dimetilaminoacetil)piperazin-1-il]etoxi y 3-[4-(2-

dimetilaminoacetil)piperazin-1-il]propoxi; y

nes 1y el grupo R® se localiza en la posicion 5 del grupo 2,3-
metilendioxipiridin-4-ilo y se selecciona de cloro y bromo;
o su sal de adicion de acido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencioén es un derivado de
quinazolina de la Férmula I en donde:

Z es NH;

m es 2 y el primer grupo R' se localiza en la posicién 5 y se
selecciona de isopropoxi y tetrahidropiran-4-iloxi, y el segundo grupo R' se
localiza en la posicién 7 y se selecciona de 2-pirrolidin-1-iletoxi, 3-
pirrolidin-1-ilpropoxi, 2-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-ilJetoxi,
3-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-il]propoxi,2-morfolinoetoxi, 3-
morfolinopropoxi, 2-piperidinoetoxi, 3-piperidinopropoxi, 2-(4-
metilpiperazin-1-il)etoxi, 3-(4-metilpiperazin-1-il)propoxi, 2-(4-
alilpiperazin-1-il)etoxi, 3-(4-alilpiperazin- 1-il)propoxi, 2-(4-prop-2-
inilpiperazin-1-il)etoxi,  3-(4-prop-2-inilpiperazin-1-il)propoxi, 2-(4-
acetilpiperazin-1-il)etoxi, 3-(4-acetilpiperazin-1-il)propoxi, 2-(4-
isobutirilpiperazin-1-il)etoxi, 3-(4-isobutirilpiperazin-1-il)propoxi, 2-[4-
(2,2,2-trifluoroetil)piperazin-1-ilJetoxi y 3-[4-(2,2,2-trifluoroetil)piperazin-
1-il]propoxi; y

nes 1y el grupo R® se localiza en la posicién 5 del grupo 2,3-
metilendioxipiridin-4-ilo y se selecciona de cloro y bromo;

o su sal de adicién de acido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencién es un derivado de
quinazolina de la Férmula I en donde:

Z es NH;

m es 2 y el primer grupo R' se localiza en la posicién 5 y se
selecciona de isopropoxi y tetrahidropiran-4-iloxi, y el segundo grupo R' se
localiza en la posicién 7 y se selecciona de 2-pirrolidin-1-iletoxi, 2-

[(3RS,4SR)-3,4-metilendioxipirrolidin- | -il]etoxi,  2-morfolinoetoxi,  3-
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morfolinopropoxi,  2-piperidinoetoxi, = 2-piperazin-1-iletoxi,  2-(4
metilpiperazin-1-il)etoxi, 2-(4-prop-2-inilpiperazin-1-il)etoxi, 3-(4-prop-2-
inilpiperazin-1-il)propoxi, 2-(4-acetilpiperazin-1-il)etoxi, 2-[4-(2-
hidroxietil)piperazin-1-illetoxi y 2-[4-(2-dimetilaminoacetil)piperazin-1-
illetoxi; y

nes 1y el grupo R’ se localiza en la posicion 5 del grupo 2,3-
metilendioxipiridin-4-ilo y es un grupo cloro;

o su sal de adicién de acido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencion es un derivado de
quinazolina de la Formula I en donde:

Z es NH;

m es 2 y el primer grupo R’ se localiza en la posicién 5 y se
selecciona de isopropoxi y tetrahidropiran-4-iloxi, y el segundo grupo R'se
localiza en la posicion 7 y se selecciona de 2-pirrolidin-1-iletoxi, 2-
[(3RS,4SR)-3,4-metilendioxipirrolidin-1 -iljetoxi,  2-morfolinoetoxi,  2-
piperidinoetoxi, 2-piperazin-1-iletoxi, 2-(4-metilpiperazin-1-il)etoxi, 2-(4-
prop-2-inilpiperazin-1-il)etoxi,
2-(4-acetilpiperazin-1-il)etoxi) 2-[4-(2-hidroxietil)piperazin-1-iljetoxi y 2-
[4-(2-dimetilaminoacetil)piperazin- 1-il]etoxi; y

nes lyel grupo R® se localiza en la posicion 5 del grupo 2,3-
metilendioxipiridin-4-ilo y es un grupo cloro; o su sal de adicién de 4cido
farmacéuticamente aceptable.

Un compuesto particular adicional de la invencion es un derivado de
quinazolina de la Férmula I en donde:

Z es NH;

m es 2 y el primer grupo R' es un grupo 5-isopropoxi y el segundo
grupo R' se localiza en la posiciéon 7 y se selecciona de 2-pirrolidin-1-
iletoxi, 2-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-il]etoxi, 2-
morfolinoetoxi, 2-piperidinoetoxi, 2-piperazin-1-iletoxi, 2-(4-
metilpiperazin-1-il)etoxi,  2-(4-acetilpiperazin-1-il)etoxi y  2-[4-(2-
hidroxietil)piperazin-1-il]etoxi; y

nes 1y el grupo R® se localiza en la posicién 5 del grupo 2,3-
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lmetilendioxipiridin—4-ilo y es un grupo cloro;
o su sal de adicién de acido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencién es un derivado de
quinazolina de la Férmula I en donde:

Z es NH;

m es 2 y el primer grupo R' es un grupo S-isopropoxi y el segundo
grupo R! se localiza en la posicion 7 y se selecciona de 2-[(3RS,4SR)-3,4-
metilendioxipirrolidin-1-iljetoxi, 2-piperazin-1-iletoxi, 2-(4-metilpiperazin-
1-il)etoxi, 2-(4-acetilpiperazin-1-il)etoxi y 2-[4-(2-hidroxietil)piperazin-1-
ilJetoxi; y

n es 1 y el grupo R? se localiza en la posicién 5 del grupo 2,3-
metilendioxipiridin-4-ilo y es un grupo cloro;

o su sal de adicién de 4dcido farmacéuticamente aceptable.

Compuestos particulares de la invencién son, por ejemplo, los
derivados de quinazolina de la Férmula I que se divulgan en el Ejemplo 3, y
Ejemplo 6(1) a 6(7) més adelante.

Un compuesto particular de la invencion es, por ejemplo, un derivado
de quinazolina de la Férmula I seleccionado de:-
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-metoxi-7-[3-(4-prop-2-
inilpiperazin-1-il)propoxi]quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-[3-(4-isobutirilpiperazin-1-
il)propoxi]-6-metoxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-metoxi-
7-{3-[4-(2,2,2-trifluoroetil)piperazin-1-il]propoxi }quinazolina y
4~(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-metoxi-7-[2-(4-prop-2-
inilpiperazin-1-il)etoxi]quinazolina;

o su sal de adicion de 4cido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencion es, por ejemplo,
un derivado de quinazolina de la Férmula I seleccionado de:-
7-[2-(4-acetilpiperazin-1-il)etoxi]-4-(5-cloro-2,3-metilendioxipirid-4-
ilamino)-5-tetrahidropiran-4-iloxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-{2-[(3RS,48R)-3,4-
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.metilendioxipirrolidin-1-il]etoxi}-5-tetrahidropiran—4-iloxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-[2-(4-prop-2-inilpiperazin-1-
il)etoxi]-5-tetrahidropiran-4-iloxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-[3-(4-prop-2-inilpiperazin-1-
il)propoxi]-5-tetrahidropiran-4-iloxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(2-morfolinoetoxi)-5-
tetrahidropiran-4-iloxiquinazolina y
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(3-morfolinopropoxi)-5-
tetrahidropiran-4-iloxiquinazolina;

o su sal de adicidn de acido farmacéuticamente aceptable.

Un compuesto particular adicional de la invencion es, por ejemplo,
un derivado de quinazolina de la Férmula I seleccionado de:-
7-[2-(4-acetilpiperazin-1-il)etoxi]-4-(5- cloro-2,3-metilendioxipirid-4-
ilamino)-5-isopropoxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-itamino)-5-isopropoxi-7-(2-piperazin-1-
iletoxi)quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-{2-[4-(2-hidroxietil)
piperazin-1-il]etoxi}-5-isopropoxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-(2-pirrolidin-1-
iletoxi)quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-(2-
piperidinoetoxi)quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-(2-
morfolinoetoxi)quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-(3-
morfolinopropoxi)quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-[2-(4-prop-2-
inilpiperazin-1-il)etoxi]quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-[2-(4-
metilpiperazin-1-il)etoxi]quinazolina y
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-{2-[4-(2-

dimetilaminoacetil)piperazin-1-il]etoxi}-5-isopropoxiquinazolina;
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lo su sal de adicién de 4cido farmacéuticamente aceptable. \ \ lq
Un derivado de quinazolina de la Foérmula 1, o su sal
farmacéuticamente aceptable, puede prepararse por cualquier proceso
conocido por ser aplicable a la preparacién de compuestos quimicamente
relacionados. Tales procesos, cuando se usan para preparar un derivado de
quinazolina de la Formula I se proporcionan como una caracteristica
adicional de la invencion y se ilustran por los siguientes variantes de
procesos representativos en los cuales, a menos que se especifique lo
contrario, m, R', Z, n y R? tienen cualquiera de los significados definidos
anteriormente. Materiales de partida necesarios pueden obtenerse por
procedimientos estandar de quimica organica. La preparacion de tales
materiales de partida se describe en conjuncion con las siguientes variantes
de procesos representativos y dentro de los Ejemplos acompaiiantes.
Materiales  alternativamente  necesarios pueden  obtenerse por
procedimientos analogos a los ilustrados, los cuales se encuentran dentro de
las habilidades ordinarias de un profesional de la quimica organica.
(a) Para la produccion de aquellos compuestos de la Formula I en donde

ZesungrupoO,So N(R?), la reaccion de una quinazolina de la Férmula II
L

SN

(A')s |
;.

en donde L es un grupo desplazable y m y R' tienen cualquiera de los
significados definidos anteriormente, excepto que cualquier grupo funcional

se protege, si es necesario, con un compuesto de la Formula IIT

(R®)y

11|

en donde Z es O, S, o N(R}) y n, R’ y R? tienen cualquiera de los
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significados definidos anteriormente, excepto que cualquier grupo funcional
se protege, si es necesario, tras lo cual cualquier grupo protector que esté
presente se retira por medios convencionales.

La reaccion puede llevarse convenientemente a cabo en la presencia
de un acido apropiado o en la presencia de una base adecuada. Un acido
apropiado es, por ejemplo, un acido inorganico tales como, por ejemplo,
cloruro de hidrégeno o bromuro de hidrogeno. Una base adecuada es, por
ejemplo, una base amina organica tal como, por ejemplo, piridina, 2,6-
lutidina, colidina, 4-dimetilaminopiridina, trietilamina, morfolina, N-
metilmorfolina © diazabiciclof[5.4.0Jundec-7-eno, o, por ejemplo, un
carbonato o hidroxido de metal alcalino o alcalinotérreo, por ejemplo
carbonato de sodio, carbonato de potasio, carbonato de calcio, hidroxido de
sodio o hidroxido de potasio, o, por ejemplo, una amida de metal alcalino,
por ejemplo hexametildisilazano de sodio, o, por ejemplo, un hidruro de
metal alcalino, por ejemplo hidruro de sodio.

Un grupo desplazable L apropiado es, por ejemplo, un grupo
haldgeno alcoxi, ariloxi o sulfoniloxi, por ejemplo un grupo cloro, bromo,
metoxi, fenoxi, pentafluorofenoxi, metansulfoniloxi o toluen-4-sulfoniloxi.
La reaccion se lleva convenientemente a cabo en la presencia de un
disolvente inerte apropiado o diluyente, por ejemplo un alcohol o éster tal
como metanol, etanol, isopropanol o acetato de etilo, un disolvente
halogenado tal como cloruro de metileno, cloroformo o tetracloruro de
carbono, un éter tal como tetrahidrofurano ¢ 1,4-dioxano, un disolvente
aromatico tal como tolueno, o un disolvente aproético dipolar tal como N,N-
dimetilformamida, N,N-dimetilacetamida, N-metilpirrolidin-2-ona de
sulfoxido dimetilico. La reaccion puede llevarse convenientemente a cabo
a una temperatura en el rango, por ejemplo, 0 a 250°C, preferiblemente en
el rango 0 a 120°C.

Tipicamente, la quinazolina de la Formula II puede hacerse
reaccionar con un compuesto de la Formula III en la presencia de un
disolvente aprotico tal como N,N-dimetilformamida, convenientemente en

la presencia de una base, por ejemplo carbonato de potasio o

20O
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.hexametildisilazano de sodio, y a una temperatura en el rango, por ¢jemplo,
0 a 150°C, preferiblemente en el rango, por ejemplo, 0 a 70°C.

El derivado de quinazolina de la Férmula I puede obtenerse de este
proceso en la forma de la base libre o alternativamente puede obtenerse en
la forma de una sal con el 4cido de la Férmula H-L en donde L tiene el
significado definido anteriormente. Cuando se desea obtener la base libre
de la sal, la sal puede tratarse con una base apropiada, por ejemplo, una
base amina organica tal como, por ejemplo, piridina, 2,6-lutidina, colidina,
4-dimetilaminopiridina, trietilamina, morfolina, N-metilmorfolina o
diazabiciclo[5.4.0]Jundec-7-eno, o, por ejemplo, un carbonato o hidréxido
de metal alcalino o alcalinotérreo, por ejemplo carbonato de sodio,
carbonato de potasio, carbonato de calcio, hidréxido de sodio o hidrdxido
de potasio.

Los grupos protectores pueden seleccionarse en general de cualquiera
de los grupos descritos en la literatura o conocidos por el quimico experto
como apropiados para la proteccion del grupo en cuestion y pueden
introducirse por métodos convencionales. Los grupos protectores pueden
retirarse por cualquier método conveniente como se describe en la literatura
o por el quimico experto como apropiados para la extraccion del grupo
protector en cuestion, escogiéndose tales métodos de modo que efectiien la
extraccion del grupo protector con el minimo de alteracion de los grupos en
cualquier otra parte de la molécula.

A continuacion se dan ejemplos especificos de grupos protectores por
razones de conveniencia, en los cuales "inferior", como en, por ejemplo,
alquilo inferior, significa que el grupo al cual se aplica tiene
preferiblemente 1-4 dtomos de carbono. Se entendera que estos ejemplos
no son exhaustivos. Donde mas adelante se den ejemplos especificos de
métodos para la extraccion de grupos protectores, éstos, andlogamente no
son exhaustivos. Naturalmente, el uso de grupos protectores y métodos de
desproteccion no mencionados en forma especifica se encuentra dentro del
ambito de la invencion.

Un grupo protector carboxi puede ser el residuo de un alcohol
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alifatico o arilalifatico formador de un éster o de un silanol formador de un
éster (conteniendo dicho alcohol o silanol preferiblemente 1-20 dtomos de
carbono). Ejemplos de grupos protectores carboxi incluyen grupos (1-
12C)alquilo de cadena recta o ramificada (por ejemplo isopropilo, y tert-
butilo); grupos alquilo inferior-alcoxi inferior (por ejemplo metoximetilo,
etoximetilo e isobutoximetilo); grupos alquilo inferior-aciloxi inferior, (por
ejemplo  acetoximetilo,  propioniloximetilo,  butiriloximetilo y
pivaloiloximetilo); grupos alquilo inferior-alcoxicarboniloxi inferior (por
ejemplo 1-metoxicarboniloxietilo y 1-etoxicarboniloxietilo); grupos alquilo
inferior-arilo (por ejemplo bencilo, 4-metoxibencilo, 2-nitrobencilo, 4-
nitrobencilo, benzhidrilo y ftalidilo); grupos tri(alquilo inferior)sililo (por
ejemplo trimetilsililo y tert-butildimetilsililo); grupos alquilo inferior-
tri(alquilo inferior)sililo (por ejemplo trimetilsililetilo); y grupos (2-
6C)alquenilo (por ejemplo alilo). Métcdos particularmente apropiados para
la extraccion de los grupos protectores carboxilo incluyen por ejemplo
escision catalizada por 4cido, base, metal 6 enzima.

Ejemplos de grupos protectores hidroxi incluyen grupos alquilo
inferior (por ejemplo tert-butilo), grupos alquenilo inferior (por ejemplo
alilo); grupos alcanoilo inferior (por ejemplo acetilo); grupos
alcoxicarbonilo inferior (por ejemplo tert-butoxicarbonilo); grupos
alqueniloxicarbonilo inferior (por e¢jemplo aliloxicarbonilo); grupos
alcoxicarbonilo inferior-arilo (por ejemplo benciloxicarbonilo, 4-
metoxibenciloxicarbonilo, 2-nitrobenciloxicarbonilo y 4-
nitrobenciloxicarbonilo); grupos tri(alquilo inferior)sililo (por ejemplo
trimetilsililo y tert-butildimetilsililo) y grupos alquilo inferior-arilo (por
ejemplo bencilo).

Ejemplos de grupos protectores amino incluyen formilo, grupos
alquilo inferior-arilo (por ejemplo bencilo y bencilo sustituido, 4-
metoxibencilo, 2-nitrobencilo y 2,4-dimetoxibencilo, y trifenilmetilo);
grupos di-4-anisilmetilo y furilmetilo; grupos alcoxicarbonilo inferior (por
ejemplo tert-butoxicarbonilo): grupos alqueniloxicarbonilo inferior (por

ejemplo aliloxicarbonilo); grupos alcoxicarbonilo inferior-arilo (por
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nitrobenciloxicarbonilo y 4-nitrobenciloxicarbonilo); grupos trialquilsililo

ejemplo benciloxicarbonilo, 4-metoxibenciloxicarbonilo,

(por ejemplo trimetilsililo y tert-butildimetilsililo); grupos alquilideno (por
ejemplo metilideno) y grupos bencilideno y bencilideno sustituido.

Meétodos apropiados para la extraccion de grupos protectores hidroxi
y amino incluyen, por ejemplo, hidrélisis catalizada por acido, base, metal 6
enzimas para grupos tales como 2-nitrobenciloxicarbonilo, hidrogenacion
para grupos tales como bencilo y fotoliticamente para grupos tales como 2-
nitrobenciloxicarbonilo.

Se remite al lector a Advanced Organic Chemistry, 4th Edition, by J.
March, publicada por John Wiley & Sons 1992, para guia general sobre las
condiciones de reaccion y reactivos; y a Protective Groups in Organic
Synthesis, 2™ Edition, by T. Green et a/., también publicada por John Wiley
& Son, para guia general sobre grupos protectores.

Los materiales de partida de quinazolina de la Férmula Il pueden
obtenerse por procedimientos convencionales tales como los divulgados en
las Solicitudes Internacionales de Patente WO 01/94341 y WO 02/16352.

Por ejemplo, una 1,4-dihidroquinolin-4-ona de Férmula IV

(R"), 7 y

en donde m y R' tienen cualquiera de los significados definidos
anteriormente excepto que cualquier grupo funcional se protege, si es
necesario, puede hacerse reaccionar con un agente halogenante tal como
cloruro de tionilo, cloruro de fosforilo 0 una mezcla de tetracloruro de
carbono y trifenilfosfamida, tras lo cual cualquier grupo protector, que esté
presente, se retira por medios convencionales.

La 4-cloroquinazolina asi obtenida puede convertirse, si se requiere,
en una 4-pentafluorofenoxiquinazolina mediante la reaccién con

pentafluorofenol en la presencia de una base adecuada tal como carbonato




WO 2004/041829 PCT/GB2003/004703
-57 -

lde potasio y en la presencia de un disolvente apropiado tal como NX-
dimetilformamida.

Los materiales de partida de la 4-amino-2,3-metilendioxipiridina
(Férmula I, por ejemplo cuando Z es NH) pueden obtenerse por
procedimientos convencionales como se ilustra en los Ejemplos. Los
materiales correspondientes de la 4-hidroxi- y 4-mercapto-2,3-
metilendioxipiridina (Férmula III, cuando Z es O o S respectivamente)
pueden obtenerse por procedimientos convencionales,

(b) Para la produccion de aquellos compuestos de la Férmula I en donde
por lo menos un grupo R' es un grupo de la férmula

Ql _x\.
en donde Q' es un grupo aril-(1-6C)alquilo, (3-7C)cicloalquil-(1-
6C)alquilo, (3-7C)cicloalquenil-(1-6Calquilo, heteroarilo:(1-6C)alquilo o
heterociclil-(1-6C)alquilo o un grupo alquilo opcionalmente sustituido y X'
es un atomo de oxigeno, el acoplamiento, convenientemente en la presencia

de un agente deshidratante apropiado, de una quinazolina de la Férmula V

(R,

‘x\fq
RY), Z/Ei\):f
HO | t,)N

N v

en donde m, R', Z, n y R® tienen cualquiera de los significados definidos
anteriormente, excepto que cualquier grupo funcional se protege, si es
necesario, con un alcohol apropiado, tras lo cual cualquier grupo protector,
que esté presente, se retira por medios convencionales.

Un agente deshidratante adecuado es, por ejemplo, un reactivo de
carbodiimida tal como diciclohexilcarbodiimida 0 1-(3-
dimetilaminopropil)-3-etilcarbodiimida o una mezcla de un compuesto azo
tal como dietil o di-tert-butil azodicarboxilato y una fosfamida tal como

trifenilfosfamida. La reaccion se lleva convenientemente a cabo en la

\ 24
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presencia de un disolvente o diluyente inerte apropiado, por ejemplo un
disolvente halogenado tal como cloruro de metileno, cloroformo o
tetracloruro de carbono y a una temperatura en el rango, por ejemplo, 10 a

150°C, preferiblemente a temperatura ambiente o cerca de ella.

(c) Para la produccién de aquellos compuestos de la Férmula I en donde
un grupo R' contiene un grupo (1-6C)alcoxi o (1-6C)alcoxi sustituido o un
grupo (1-6C)alquilamino o (1-6C)alquilamino sustituido, la reaccion,
convenientemente en la presencia de una base apropiada, como se define

anteriormente, de un derivado de quinazolina de la Formula VI

R,
N
z/ﬁ:\i
[P
NN

L | ,) i

en donde L es un grupo desplazable como se define anteriormente y Z, n y
R? tienen cualquiera de los significados definidos anteriormente, excepto
que cualquier grupo funcional se protege, si es necesario, con un alcohol o
amina, segin lo apropiado, tras lo cual cualquier grupo protector, que esté
presente, se retira por medios convencionales.

La reaccién se lleva convenientemente a cabo en la presencia de un
diluyente o vehiculo inerte adecuado como se define anteriormente y a una
temperatura en el rango 10 a 150°C, preferiblemente a 50°C o cerca a esta
temperatura.

(d) Para la produccion de aquellos compuestos de la Formula I en donde
R' es un grupo (1-6C)alcoxi amino-sustituido (tal como un grupo 2-(4-
metilpiperazin-1-il)etoxi 6 3-dimetilaminopropoxi), la reaccion de un
compuesto de la Férmula I en donde R' es un grupo (1-6C)alcoxi halégeno-
sustituido con un compuesto heterociclilo que contiene nitrogeno o una

amina apropiada.
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La reaccién se lleva convenientemente a cabo en la presenci e un

diluyente o vehiculo inerte apropiado como se define anteriormente y a una
temperatura en el rango 10 a 180°C, preferiblemente en el rango 60 a
120°C.
(e) Para la produccion de aquellos compuestos de la Formula I en donde
R' es un grupo (1-6C)alcoxi aminc-hidroxi-disustituido (tal como 2-
hidroxi-3-pirrolidin-1-ilpropoxi 0 3-[N-alil-N-metilamino]-2-
hidroxipropoxi), la reaccién de un compuesto de la Férmula I en donde el
grupo R' contiene un grupo (1-6C)alcoxi epoxi-sustituido con un
compuesto heterociclilo o una amina apropiada.

La reaccion se lleva convenientemente a cabo en la presencia de un
diluyente o vehiculo inerte apropiado como se define anteriormente y a una
temperatura en el rango 10 a 150°C, preferiblemente a temperatura
ambiente o cerca de ella.

(f) Para la produccion de aquellos compuestos de la Formula I en donde
Z es un grupo SO 6 SO,, la oxidacién de un compuesto de Formula I en
donde Z es un grupo S.

Los reactivos de oxidacion convencionales y las condiciones de

reaccion para tal oxidacién parcial o completa de un atomo de azufre son
bien conocidos por el profesional en quimica orgénica.
(g) Para la produccion de aquellos compuestos de la Formula I en donde
un grupo R' contiene un grupo heterociclico N-acilado, la acilacién,
convenientemente en la presencia de una base apropiada, como se define
anteriormente, de un derivado de quinazolina de la Férmula I en donde el
grupo R! contiene un grupo heterociclico con un grupo NH no sustituido.

Agentes acilantes adecuados son bien conocidos por la persona
experta en el arte y sus ejemplos se ilustran en los Ejemplos. Por ejemplo,
un compuesto de la Formula I en donde un grupo R' contiene un grupo
piperidinilo piperazinilo con un grupo NH no sustituido puede hacerse
reaccionar bajo condiciones convencionales con un &cido carboxilico
sustituido de manera opcional o su derivado reactivo.

Un derivado reactivo apropiado de un acido carboxilico sustituido de
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manera opcional es, por ejemplo, un haluro de acido carboxilico; una ami \®a
de acido carboxilico; un anhidrido mixto, por ejemplo un anhidrido
formado por la reaccion del acido carboxilico y un cloroformiato tal como
isobutil cloroformiato; el producto de la reaccion del acido carboxilico con
una carbodiimida tal como diciclohexilcarbodiimida o 1-(3-
dimetilaminopropil)-3-etilcarbodiimida; el producto de la reaccién del
acido carboxilico con una mezcla de un compuesto azo tal como dietil o di-
tert-butil azodicarboxilato y una fosfamida tal como trifenitfosfamida; o el
producto de la reaccion del acido carboxilico con una sal de uronio tal
como  hexafluorofosfato de  (V)2-(7-azabenzotriazol-1-il)-1,1,3,3-
tetrametiluronio. Por ejemplo, un acido carboxilico amino-sustituido
apropiado es N,N-dimetilglicina y su derivado reactivo adecuado es cloruro
de 2-dimetilaminoacetilo.

La reaccion se lleva convenientemente a cabo en la presencia de un
diluyente o vehiculo inerte apropiado, como se define anteriormente, y a
una temperatura en el rango 10 a 150°C, preferiblemente a temperatura
ambiente o cerca de ella.

Cuando se requiere una sal farmacéuticamente aceptable de un
derivado de quinazolina de la Férmula I, por ejemplo, una sal de adicion de
acido, ésta puede obtenerse, por ejemplo, por la reaccion de dicho derivado
de quinazolina con un acido apropiado usando un procedimiento
convencional.

Muchos de los intermedios definidos aqui son novedosos y éstos se
proveen como una caracteristica adicional de la invencion. Por ejemplo,

muchos compuestos de la Formula 111

(R®),

N

)

HZ >
b/

en donde Z es O, S, 6 NR?) y n, R® y R? tienen cualquiera de los

m
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ejemplo, aunque los materiales de partida de la 4-amino-2,3-

significados definidos anteriormente son compuestos novedosos. /P

metilendioxipiridina (Férmula III, por ejemplo cuando Z es NH) pueden
obtenerse por procedimientos convencionales como se ilustra en los
Ejemplos; compuestos tales como 4-amino-5-cloro-2,3-
metilendioxipiridina es un compuesto novedoso que se provee como una
caracteristica adicional de la invencion.

Analisis Biolégicos

Los siguientes andlisis pueden usarse para medir los efectos de los
compuestos de la presente invencion como inhibidores de tirosina cinasa c-
Src, como inhibidores in vitro de la proliferacién de células de fibroblastos
transinfectadas con c¢-Src, como inhibidores in vitro de la migracion de las
células neoplasicas del pulmon humaras AS549, como inhibidores in vivo
del crecimiento en ratones sin pelaje de xenoinjertos de tejido A549, y para
la inhibicién in vitro del canal de potasio codificado por hERG,

(a) Analisis Enzimético In Vitro

Usando un andlisis Elisa convencional se evalud la capacidad de los
compuestos de prueba para inhibir la fosforilacion de un sustrato
polipéptido, que contenia tirosina, por la enzima c-Src cinasa.

Una solucién de sustrato [100ul de una solucion de 20ug/ml del 4cido
poliamino Poly(Glu, Tyr) 4:1 (Catdlogo Sigma No. P0275) en solucién
salina tamponada con fosfato (PBS) que contenia 0.2mg/ml de azida de
sodio] se agregb a cada pozo de un nimero de inmunoplacas de 96 pozos
Nunc (Catdlogo No. 439454) y las placas se sellaron y se almacenaron a
4°C durante 16 horas. Se descartd €l exceso de solucién de sustrato, y
alicuotas de Seroalbiimina Bovina (BSA; 150u! de una solucién al 5% en)
se transfirieron a cada pozo de analisis recui)ierto con sustrato y se
incubaron durante 1 hora a temperatura ambiente para bloquear la unién no
especifica. Los posos de las placas de anlisis se lavaron alternativamente
con PBS que contenia 0.05% v/v Tween 20 (PBST) y con solucion
amortiguadora Hepes pH7.4 (50mM, 300ul/pozo) antes de someterse a

inmunotransferencia en seco.
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Cada compuesto de prueba se disolvio en sulfoxido de dimetilo y
diluyé con agua destilada para producir una serie de diluciones (de 100uM
a 0.001uM). Porciones (25ul) de cada dilucién del compuesto de prueba se
transfirieron a pozos en las placas de andlisis lavadas. Pozos de control
"total" contenina DMSO diluido en lugar de compuesto. Alicuotas (25ul)
de una solucién de cloruro de magnesio acuoso (80mM) que contenia
adenosina-5' trifosfato (ATP; 40pM) se agregod a todos los pozos de prueba,
excepto los pozos de control "blanco” que contenian cloruro de magnesio
sin ATP.

c-Src cinasa humana activa (enzima recombinante expresada en
células de insecto Sf9; obtenidas de Upstate Biotechnology Inc., producto
14-117) se diluyé inmediatamente antes del uso por un factor de 1:10.000
con un diluyente enzimatico que comprendia 100mM de solucién
amortiguadora (“buffer”) Hepes pH7.4, 0.2mM ortovanadato de sodio,
2mM ditiotreitol y 0.02% BSA. Para iniciar las reacciones, se agregaron
alicuotas (50pul) de enzima diluida fresca a cada pozo y las placas se
incubaron a temperatura ambiente durante 20 minutos. El liquido
sobrenadante en cada pozo se descartd y los pozos se lavaron dos veces con
PBST. Anticuerpo anti-fosfotirosina IgG de raton (Upstate Biotechnology
Inc., producto 05-321; 100pl) se diluyo por un factor de 1:6000 con PBST
que contenia 0.5% p/v BSA y se agregé a cada pozo. Las placas se
incubaron durante 1 hora a temperatura ambiente. El liquido sobrenadante
se descartd y cada pozo se lavé con PBST (x4). Anticuerpo lg anti-raton de
oveja enlazado a peroxidasa de rdabano (HRP) (Catdlogo Amersham No.
NXA 931; 100ul1) se diluy6 por un facior de 1:500 con PBST que contenia
0.5% p/v BSA y se agrego a cada pozo. Las placas se incubaron durante 1
hora a temperatura ambiente. El liquido sobrenadante se descarté y los
pozos se lavaron con PBST (x4).

Una capsula PCSB (Catalogo Sigma No. P4922) se disolvié en agua
destilada (100ml) para promover una solucién amortiguadora fosfato-citrato
pH5 (50mM) que contenia 0.03% de perborato de sodio. Una alicuota

(50ml) de esta solucién amortiguadora se mezcl6 con una tableta de 50mg
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de 2,2'-azinobis(dcido 3-etilbenzotiazolin-6-sulfonico) (ABTS; Catalggo
Boehringer No. 1204 521). Alicuotas (100ul) de la solucion resultante se
agregaron a cada pozo. Las placas se incubaron durante 20 a 60 minutos a
temperatura ambiente hasta que el valor de la densidad dptica de los pozos
de control "total", medido a 405nm usando un espectrometro de lectura de
placas, fue de aproximadamentel.0. Se utilizaron valores de control
"blanco" (sin ATP) y "total" (sin compuesto) para determinar el rango de
dilucién del compuesto de prueba, que produjeron 50% de inhibicion de la
actividad enzimatica,

(b) Anilisis de Proliferacion de Fibroblastos NIH 3T3 (c-src 3T3)

transinfectados con c-Src In Vitro

Este analisis determind la capacidad de un compuesto de prueba para
inhibir la proliferacién de células de fibroblastos 3T3 de raton del instituto
Nacional de Salud (NIH), que habian sido transinfectados establemente con
un mutante activador (Y530F) de c-Src humana.

Usando un procedimiento similar al descrito por Shalloway er al.,
Cell, 1987, 49, 65-73, se transinfectaron células NIH 3T3 con un mutante
activador (Y530F) de c-Src humana. Las células c-Src 3T3 resultantes se
sembraron tipicamente a 1.5 x 10* células por pozo en placas de analisis
transparentes de 96 pozos, tratadas con cultivo de tejido (Costar), que
contenina cada una un medio de andlisis que comprendia Dulbecco's
modified Eagle's medium (DMEM; Sigma) mas 0.5% suero fetal bovino
(FCS), 2mM glutamina, 100 unidades/ml de penicilina y 0.lmg/ml de
estreptomicina en 0.9% solucién de cloruro de sodio acuoso. Las placas se
incubaron de un dia para otro a 37°C en un incubador humidificado (7.5%
CO;: 95% aire).

Compuestos de prueba se solubilizaron en DMSO para formar una
solucion madre 10mM. Alicuotas de la soluciéon madre se diluyeron con el
medio DMEM descrito mds arriba y se agregaron a pozos apropiados. Se
hicieron diluciones en serie para producir un rango de concentraciones de
prueba. En cada placa se incluyeron pozos de control a los cuales no se

agregd compuesto de prueba. Las placas se incubaron de un dia para otro a
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37°C en un incubador humidificado (7.5% CO,: 95% aire).

Reactivo marcador BrdU (Catdlogo Boehringer Mannheim No. 647
229) se diluy6 por un factor de 1:100 en medio DMEM que contenia 075%
FCS y se agregaron alicuotas (20ul) a cada pozo para producir una
concentracién final de 10uM). Las placas se incubaron a 37°C durante 2
horas. El medio se decantd. Una solucion desnaturalizante (solucion
FixDenat, Catalogo Boehringer Mannheim No. 647 229; 50ul) se agreg6 a
cada pozo y las placas se pusieron en un agitador de placas a temperatura
ambiente durante 45 minutos. El sobrenadante se decant6 y los pozos se
lavaron con PBS (200ul por pozo). Solucién de anti-BrdU-peroxidasa
(Catalogo Boehringer Mannheim No. 647 229) se diluyé por un factor de
1:100 en PBS que contenia 1% BSA y 0.025% leche en polvo descremada
(Marvel (marca comercial registrada), Premier Beverages, Stafford, GB) y
se agregé una alicuota (100ul) de la soluci6n resultante a cada pozo. Las
placas se pusieron sobre un agitador de placas a temperatura ambiente
durante 90 minutos. Los pozos se lavaron con PBS (x5) para garantizar la
eliminacién de un conjugado de anticuerpo no ligado. Las placas se
sometieron a inmunotransferencia en seco y se agrego a cada pozo solucion
de sustrato de tetrametilbenzidina (Catalogo Boehringer Mannheim No. 647
229; 100pul). Las placas se agitaron suavemente en un agitador de placas
mientras se desarrollaba color durante un periodo de 10 a 20 minutos. La
absorbencia de los pozos se midié a 690nm. Se determiné la magnitud de
inhibicion de la proliferacién celular en un rango de concentraciones de
cada compuesto de prueba y se derivé un valor ICs; anti-proliferativo,

(c) Analisis de Migracién de Micro-Goticula In Vitro

Este andlisis determina la capacidad de un compuesto de prueba para
inhibir la migracién de estirpes de células adherentes de mamifero, por
ejemplo la estirpe de células neoplasicas humanas A549.

Medio RPMI (Sigma) que contenia 10% FCS, 1% L-glutamina y 0.3%
agarosa (Catilogo Difco No. 0142-01) se calenté a 37°C en un bafio de
agua. Una solucion madre de agar acuoso al 2% se trato en una autoclave y

se almacend a 42°C. Se agregé una alicuota (1.5 ml) de la solucién de agar
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al medio RPMI (10 ml) inmediatamentz antes de su uso. Células AS4Kl
de Acceso ATCC CCL185) se suspendieron en una concentracion de 2 x 107
células/ml en el medio y se mantuvieron a una temperatura de 37°C.

Una goticula (2pl) de la mezcla célula/agarosa se transfirié mediante
pipeta al centro de cada pozo de un nimero de placa de microvaloracion
tratada con cultivo de tejido, de fondo plano, de 96 pozos (Catalogo Bibby
Sterilin No. 642000). Las placas se pusieron brevemente sobre hiclo para
acelerar la gelatinizacion de las goticulas que contenian agarosa. Alicuotas
(90p1) de medio que se habian enfriado a 4°C se transfirieron a cada pozo,
teniendo cuidado de no alterar las microgoticulas. Compuestos de prueba se
diluyeron de una solucién madre 10raM en DMSO usando medio RPMI
como se describe anteriormente. Alicuotas (10ul) de los compuestos de
prueba diluidos se transfirieron a los pozos, poniendo cuidado nuevamente
de no alterar las microgoticulas. Las placas se incubaron a 37°C en un
incubador humidificado (7.5% CO,: 95% aire) durante alrededor de 48
horas.

Se evalué la migraciéon visualmente y se reevalué la distancia de
migracion al borde de la goticula de agar. Se derivé una ICsp inhibidora
migratoria graficando la medida de migracién media contra la concentracién
del compuesto de prueba.

(d) Andlisis de Crecimiento de Xenoinjerto A549 In Vivo

Esta prueba mide la capacidad de los compuestos de inhibir el
crecimiento del carcinoma humano AS549 desarrollado en ratones sin
pelambre atimicos (cepa Alderley Park nu/nu). Un total de alrededor de 5 x
10° células A549 en matrigel (Catdlogo Beckton Dickinson No. 40234) se
inyectaron subcutineamente en el costado izquierdo de cada raton de
prueba y los tumores resultantes se dejaron crecer durante alrededor de 14
dias. Se midi6 el tamafio de los turnores dos veces por semana usando
calibres y se calculé un volumen teérico. Los animales se seleccionaron
para proporcionar grupos de tratamiento y control de volumen de tumores
promedio aproximadamente iguales. Se prepararon compuestos de prueba

como una suspension molida en un molino de bolas en vehiculo de
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polisorbato al 1% y se administraron oralmente una vez al dia durante

periodo de alrededor de 28 dias. Se evalud el efecto del crecimiento de los

tumores.

(¢) Prueba de Canal de Potasio codificado por hERG

Este analisis determina la capacidad de un compuesto de prueba de
inhibir la corriente de cola que fluye a través del canal de potasio codificado
por el hERG.

Células renales embrionarias humanas (HEK) que expresan el canal
codificado por hERG se cultivaron en Minimum Essential Medium Eagle
(EMEM; Sigma-Aldrich catdlogo nimero M2279), suplementado con 10%
Suero Fetal Bovino (Labtech International; producto nimero 4-101-500),
10% M1 suplemento libre de suero (Egg Technologies; producto nimero
70916) y 0.4 mg/ml Geneticin G418 (Sigma-Aldrich; catdlogo numero
G7034). Uno o dos dias antes de cada experimento, las células se
desprendieron de los matraces de cultivo de tejido con Accutase (TCS
Biologicals) usando métodos de cultivo de tejido estandar. Luego se
pusieron sobre cubiertas de vidrio apoyadas en los pozos de una placa de 12
pozos y se cubrieron con 2 ml del medio de cultivo.

Para cada célula registrada, se¢ puso una cubierta de vidrio que
contenia las células en la base de una cdmara Perspex que contenia solucion
de bafio (ver mas adelante) a temperatura ambiente (~20 °C). Esta camara
se fij6 a la plataforma de un microscopio invertido de contraste de fase.
Inmediatamente después de poner la cubierta de vidrio en la camara, se
irrig6 solucién de bafio en la camara desde un reservorio alimentado por
gravedad durante 2 minutos con un caudal de ~ 2 ml/min. Transcurrido este
tiempo, se detuvo la irrigacion.

Una pipeta de conexién hecha de tubo de vidrio de borosilicato
(GC120F, Harvard Apparatus) usando un generador de micropipeta P-97
(Sutter Instrument Co.) se llend con solucién para pipetas (ver mas
adelante). La pipeta estaba conectada a la placa de toma del amplificador
de pinchamiento de membrana (Axopatch 200B, Axon Instruments)

mediante un alambre de cloruro de plata/plata. La masa de la placa de toma
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estaba conectada al electrodo a tierra. Esta consistia de un alambre/de
cloruro de plata/plata empotrado en 3% de agar compuesto con 0.85% de
cloruro de sodio.

La célula se registré en toda la configuracion celular de la técnica de
pinchamiento de membrana. Luego de la "poracion” ("break-in"), la cual
se hizo con un potencial de sostenimiento de -80 mV (fijado por el
amplificador), y ajuste apropiado de resistencia en serie y controles de
capacitancia, se utilizo software de electrofisiologia (Clampex, Axon
Instruments) para fijar un potencial de sostenimiento (-80 mV) y para
proporcionar un protocolo de voltaje. Este protocolo se aplicé cada 15
segundos y consté de un paso de 1 s a +40 mV seguido por un paso delsa
-50 mV. La respuesta de corriente a cada protocolo de voltaje impuesto se
filtré con pasabajos por el amplificador a 1 kHz. Se adquiri6 entonces la
sefial filtrada, en linea, digitalizando esla sefial andloga del amplificador con
un convertidor analogo a digital. La sefial digitalizada se capturé luego en
un computador que ejecutaba software Clampex (Axon Instruments).
Durante el potencial de sostenimiento y el paso a + 40 mV la corriente se
muestre6 a 1 kHz. La tasa de muestreo se fijé seguidamente a 5 kHz para el
resto del protocolo de voltaje.

Las composiciones, pH y osmolaridad del bafio y la solucién para las

pipetas se tabulan a continuacion.

Sal Pipeta (mM) Baiio (mM)
NaCl - 137
KCl 130 4
MgClz 1 1
CaClz - 1.8
HEPES 10 10
Glucosa - 10
Na,ATP 5 -
EGTA 5 -
Parametro Pipeta Baiio

pH 7.18-7.22 7.40
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Ajuste de pH con IMKOH 1M NaOH
Osmolaridad (mOsm) [275-285 285-295

La amplitud de la corriente de cola del canal de potasio codificado por
hERG luego del paso de +40 mV a -50 mV se registré en linea mediante
software Clampex (Axon Instruments). Luego de la estabilizacién de la
amplitud de la corriente de cola, se aplicé a la célula solucion de bafio que
contenia el vehiculo para la sustancia de prueba. Previendo que la
aplicacién de vehiculo no tuviera un efecto significativo sobre la amplitud
de la corriente de cola, se construyé entonces una curva de efecto de
concentracién acumulativa al compuesto.

El efecto de cada concentracion del compuesto de prueba se
cuantificé expresando la amplitud de la corriente de cola en la presencia de
una concentracién dada de compuesto de prueba como porcentaje de €l, en
la presencia de vehiculo. La potencia del compuesto de prueba (1Csp) se
determind ajustando los valores de inhibicion porcentual que conformaban
el efecto de concentracién a una ecuacién Hill de cuatro parametros usando
un paquete estandar de ajuste de datos. Si el nivel de inhibicién observado
en la concentracién méxima de prueba no excedia el 50%, no se producia
valor de potencia y se citaba un valor de inhibiciéon porcentual a esa
concentracion.

Las pruebas de isoenzima citocromo P450 pueden conducirse por
medios convencionales.

Aunque las propiedades farmacolégicas de los compuestos de la
Férmula I varian con el cambio estructural, de acuerdo con lo esperado, en
general, la actividad poseida por los compuestos de la Féormula I puede
demostrarse con las siguientes concentraciones o dosis en una o mas de las
pruebas anteriores (a), (b), (c) y (d):-

Prueba (a):- ICs en el rango, por ejemplo, 0.001 -10 uM;

Prueba (b):- ICso en el rango, por ejemplo, 0.01 - 20 pM;

Prueba (c):- actividad en el rango, por ejemplo, 0.1-25 uM;

Prueba (d):- actividad en el rango, por ejemplo, 1-200 mg/kg/dia.

\20
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En general, muchos de los compuestos particulares de la Férmula I
provistos mas adelante como Ejemplos poseen actividad con las siguientes
concentraciones o dosis en una o mas de las pruebas anteriores (a), (b), (c) y
(d):-

Prueba (a):- ICs, en el rango, por ejemplo, 0.001 - 0.1 pM;

Prueba (b):- ICs en el rango, por ejemplo, 0.01 -1 pM;

Prueba (c):- actividad en el rango, por ejemplo, 0.1-1 pM;

Prueba (d):- actividad en el rango, por ejemplo, 1-200 mg/kg/dia.

No se observé toxicidad fisiolégicamente inaceptable en Prueba (d)
con la dosis efectiva para compuestos analizados de la presente invencion.
En consecuencia, no se esperan efectos toxicologicos adversos cuando un
compuesto de Férmula I, o su sal farmacéuticamente aceptable, como se
define anteriormente se administra en rangos de formulacién definidos mas
adelante.

De acuerdo con aspecto adicional de la invencién se provee una
composicién farmacéutica que comprende un derivado de quinazolina de la
Formula I, o su sal farmacéuticamente aceptable, como se define
anteriormente en asociacion con un diluyente o vehiculo farmacéuticamente
aceptable.

Las composiciones de la invencion pueden estar en una forma
apropiada para uso oral (por ejemplo como tabletas, pastillas para chupar,
capsulas duras o blandas, suspensiones acuosas u oleosas, emulsiones,
polvos o granulos dispersables, jarabes o elixires), para uso local (por
ejemplo como cremas, ungilientos, geles, o soluciones o suspensiones
acuosas u oleosas), para administracién por inhalacién (por ejemplo como
un polvo finamente dividido o un aercsol liquido), para administracién por
insuflaciéon (por ejemplo como un polvo finamente dividido) o para
administracién parenteral (por ejemplo como una solucién acuosa u oleosa
estéri] para administracion intravenosa, subcutanea, intramuscular o como
supositorio para administracion rectal).

Las composiciones de la invencién pueden obtenerse por

procedimientos  convencionales usando excipientes farmacéuticos
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convencionales, bien conocidos en el arte. Por consiguiente, las
composiciones previstas para uso oral pueden contener, por ejemplo, uno o
més agentes colorantes, edulcorantes, saborizantes y/o preservantes.

La cantidad de ingrediente activo que se combina con uno o mas
excipientes para producir una formulacion farmacéutica Unica variara
necesariamente dependiendo del anfitrién tratado y de la via particular de
administracién. Por ejemplo, una formulacién prevista para administracion
oral 2 humanos contendra por lo general, por ejemplo, de 0.5 mg a 0.5 g de
agente activo (mas convenientemente de 0.5 a 100 mg, por ejemplo de 1 a
30 mg) compuesto con una cantidad apropiada y conveniente de excipientes
que pueden variar de alrededor de 5 a alrededor de 98 por ciento en peso de
la composicion total.

El tamafio de la dosis con fines terapéuticos o profilcticos de un
compuesto de la Férmula I variara naturalmente de acuerdo con naturaleza
y gravedad de las afecciones, la edad y el sexo del paciente o animal y de la
via de administracién, de acuerdo con principios bien conocidos de
medicina.

Cuando se emplea un compuesto de la Férmula 1 con fines
terapéuticos o profildcticos, se administrard generalmente de modo que se
reciba una dosis diaria en el rango, por ejemplo, 0.1 mg/kg a 75 mg/kg de
peso corporal, administrada, si se requiere, en dosis divididas. En general
se administraran dosis menores cuando se emplee una via parenteral. Asi,
por ejemplo, para administracién intravenosa, se usara generalmente una
dosis en el rango, por ejemplo, 0.1 mg/kg a 30 mg/kg de peso corporal.
Andlogamente, para administracién por inhalacidn, se empleara una dosis
en el rango, por ejemplo, 0.05 mg/kg a 25 mg/kg de peso corporal. No
obstante, se prefiere la administracién oral, particularmente en forma de
tableta. Tipicamente, formulaciones farmacéuticas unitarias contendran
alrededor de 0.5 mg a 0.5 g de un compuesto de esta invencion.

De acuerdo con un aspecto més de la invencién se provee un
derivado de quinazolina de la Férmula I, o su sal farmacéuticamente

aceptable, como se define anteriormente para uso en un método de
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tratamiento del cuerpo animal o humano mediante terapia.

Como se indicé arriba, se sabe que el papel predominante de la
tirosina cinasa de no receptor c-Src es regular la motilidad celular que se
requiere necesariamente para que un tumor localizado pase por las etapas de
diseminacién en el torrente sanguineo, invasioén de otros tejidos e iniciacion
del crecimiento neoplasico metastasico. Hemos hallado que los derivados
de quinazolina de la presente invencién poseen potente actividad anti-
neoplésica, que se cree se obtiene mediante la inhibicién de una o mas de
las proteina cinasas especificas de la tirosina de no receptor, tales como la
cinasa c-Src, las cuales se encuentran involucradas en los pasos de
transduccién de sefiales que llevan a la invasividad y capacidad migratoria
de las células cancerosas metastasicas.

En consecuencia, los derivados de quinazolina de la presente
invencién son dtiles como agentes anti-neoplasicos, en particular como
inhibidores selectivos de la motilidad, diseminacion e invasividad de las
células cancerosas de mamiferos, los cuales llevan a la inhibicion del
crecimiento neoplasico metastdsico. Particularmente, los derivados de
quinazolina de la presente invencion son Gtiles como agentes anti-invasivos
en la contencién y/o tratamiento de enfermedad de tumor solido.
Particularmente, se espera que los compuestos de la presente invencion sean
atiles en la prevencién o tratamiento de aquellos tumores que son sensibles
a la inhibicién de una o mas de las multiples tirosina cinasas de no receptor,
tales como la cinasa c-Src, que se encuentran involucradas en los pasos de
transduccién de sefiales, que llevan a la invasividad y capacidad migratoria
de células tumorales metastasicas. Ademas, se espera que los compuestos
de la presente invencion sean Gtiles en la prevencién o tratamiento de
aquellos tumores que son mediados solos o en parte por la inhibicion de la
enzima c-Src, es decir, los compuestos pueden utilizarse para producir un
efecto inhibidor de la enzima c-Src en un animal de sangre caliente
necesitado de tal tratamiento. Especificamente, se espera que los
compuestos de la presente invencion sean utiles en la prevenciéon o

tratamiento de enfermedad de tumor solido.
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Asi, de acuerdo con este aspecto de la invencién se provee un ‘%Ol
derivado de quinazolina de la Férmula I, o su sal farmacéuticamente
aceptable, como se define anteriormente para uso como agente anti-invasivo
en la contencién y/o tratamiento de enfermedad de tumor solido.

De acuerdo con una caracteristica adicional de este aspecto de la
invencion se provee el uso de un derivado de quinazolina de la Formula I, o
su sal farmacéuticamente aceptable, como se define anteriormente en la
manufactura de un medicamento para uso como agente anti-invasivo en la
contenci6n y/o tratamiento de enfermedad de tumor solido.

De acuerdo con una caracteristica adicional de este aspecto de la
invencion se provee un método para producir un efecto anti-invasivo por la
contencién y/o tratamiento de enfermedad de tumor solido en un animal de
sangre caliente, tal como el hombre, necesitado de tal tratamiento, que
comprende administrar a dicho animal una cantidad efectiva de un derivado
de quinazolina de la Formula I, o su sal farmacéuticamente aceptable, como
se define anteriormente.

De acuerdo con un aspecto mas de la invencion se provee el uso de
un derivado de quinazolina de la Férmula I, o su sal farmacéuticamente
aceptable, como se define anteriormente en la manufactura de un
medicamento para uso en la prevencion o tratamiento de enfermedad de
tumor s6lido en un animal de sangre caliente, tal como el hombre.

De acuerdo con una caracteristica adicional de este aspecto de la
invenciéon se provee un método para la prevencion o tratamiento de
enfermedad de tumor sélido en un animal de sangre caliente, tal como el
hombre, necesitado de tal tratamiento, que comprende administrar a dicho
animal una cantidad efectiva of un derivado de quinazolina de la Formula I,
o su sal farmacéuticamente aceptable, como se define anteriormente.

De acuerdo con un aspecto més de la invencion se provee el uso de un
derivado de quinazolina de la Férraula I, o su sal farmacéuticamente
aceptable, como se define anteriormente, en la manufactura de un
medicamento para uso en la prevencion o tratamiento de aquellos tumores

que son sensibles a la inhibicion de tirosina cinasas de no receptor, tales



WO 2004/041828 PCT/GB2003/004703

-73-

como la cinasa c-Src, que se encuentran involucradas en los pasos de
transduccién de sefiales, que llevan a la invasividad y capacidad migratoria
de células tumorales metastasicas.

De acuerdo con una caracteristica adicional de este aspecto de la
invencion se provee un método para la prevencion o tratamiento de aquellos
tumores que son sensibles a la inhibicion de tirosina cinasas de no receptor,
tales como la cinasa c-Src, que se encuentran involucradas en los pasos de
transduccion de sefiales, que llevan a la invasividad y capacidad migratoria
de células tumorales metastasicas, que comprende administrar a dicho
animal una cantidad efectiva de un derivado de quinazolina de la Férmula I,
o su sal farmacéuticamente aceptable, como se define anteriormente.

De acuerdo con un aspecto maés de la invencion se provee el uso de un
derivado de quinazolina de la Formula I, o su sal farmacéuticamente
aceptable, como se define anteriormente en la manufactura de un
medicamento para uso en proporcionar un efecto inhibidor de la cinasa c-
Src.

El tratamiento anti-neoplasico definido anteriormente puede aplicarse
como terapia individual o puede incluir, aparte del derivado de quinazolina
de la invencion, cirugia o radioterapia o quimioterapia convencional. Tal
quimioterapia puede incluir una o mas de las siguientes categorias de
agentes anti-neopldsicos:-

(i) otros agentes anti-invasivos (por ejemplo inhibidores de
metaloproteinasa como marimastat € inhibidores de la funcién receptor de
activador del plasminogeno urocinasa);

(ii) medicamentos antiproliferativos/antineoplasicos y sus
combinaciones, como se emplean en la oncologia médica, tales como
agentes alquilantes (por ejemplo cis-platino, carboplatino, ciclofosfamida,
mostaza nitrogenada, melfalan, clorambucil, busulfin y nitrosoureas);
antimetabolitos (por ejemplo antifolatos tales como fluoropirimidinas como
5-fluorouracilo y tegafur, raltitrexed, metotrexato, citarabina e hidroxiurea;
antibioticos antineoplasicos (por ejemplo antraciclinas como adriamicina,

bleomicina, doxorubicina, daunomicina, epirubicina, idarubicina,

14°
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mitomicina-C, dactinomicina y mitramicina); agentes antimitoticos (por
ejemplo antineopldsicos como vincristina, vinblasina, vindesina 'y
vinorelbina y taxoides como taxol y taxotero); e inhibidores de
topoisomerasa (por ejemplo epipodofilotoxinas como etoposido ¥y
tenipdsido, amsacrina, topotecan y cam ptotecina);

(iii) agentes citostéticos tales como antioestrégenos (por ejemplo
tamoxifeno, fulvestrant, toremifeno, raloxifeno, droloxifeno, yodoxifeno),
antiandrégenos (por ejemplo bicalutamida, flutamida, nilutamida y acetato
de ciproterona), antagonistas LHRH o agonistas LHRH (por ejemplo
goserelina, leuprorelina, buserelina), progestogenos (por ejemplo, acetato
de megestrol), inhibidores de aromatasa (por ejemplo, anastrozol, letrozol,
vorazol y exemestano) e inhibidores de So-reductasa (por ejemplo
finasteride);

(iv) inhibidores de la funcion de factor de crecimiento, por ejemplo tales
inhibidores incluyen anticuerpos de factor de crecimiento, anticuerpos de
receptor de factor de crecimiento, (por ejemplo el anticuerpo anti-erbb2
trastuzumab [Herceptin™] y el anticuerpo anti-erbbl cetuximab [C225]),
inhibidores de farnesiltransferasa, inhibidores de tirosina cinasa e
inhibidores de serina/treonina cinasa, por ejemplo inhibidores de la familia
de factor de crecimiento epidérmico (por ejemplo inhibidores de la tirosina
cinasa de la familia EGFR tales como N-(3-cloro-4-fluorofenil)-7-metoxi-
6-(3-morfolinopropoxi)quinazolin-4-amina (gefitinib, ZD1839), N-(3-
etinilfenil)-6,7-bis(2-metoxietoxi)quinazolin-4-amina (erlotinib, OSI-774) y
6-acrilamido-1’j—(3-cloro-4-ﬂuorofeni1)-7-(3-morfolinopropoxi)quinazolin-
4-amina (CI 1033)),por ejemplo inhibidores de la familia de factor de
crecimiento derivado de plaquetas y por ejemplo inhibidores de la familia
de factor de crecimiento de hepatocitos;

(v) agentes antiangiogénicos tales como aquellos que inhiben los efectos
del factor de crecimiento endotelial vascular, (por ejemplo el anticuerpo de
factor de crecimiento celular endotelial anti-vascular bevacizumab

[Avastin™], compuestos cOmo los divulgados en las Solicitudes
Internacionales de Patentes WO 97/22596, WO 97/30035, WO 97/32856 y
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WO 98/13354) y compuestos que funcionan por otros mecanismos (por
ejemplo linomide, inhibidores de la funcién integrina avp3 y angiostatina);
(vi) agentes de lesion vascular tales como combretastatina A4 y
compuestos divulgados en las Solicitudes Internacionales de Patente WO
99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 y
WO 02/08213;

(vii) terapias complementarias, por ejemplo las que se dirigen a las dianas
listadas mas arriba, tales como ISIS 2503, un complementaria anti-ras;

(viii) enfoques de genoterapia, incluidos por ejemplo, enfoques para
reemplazar genes aberrantes tales como p53 aberrante 0o BRCA1 o BRCA2
aberrante, enfoques GDEPT (terapia de conversion de un profarmaco con
enzima direccionada por genes “gene-directed enzyme pro-drug therapy”)
tales como aquellos que usan cytosina deaminasa, timidina cinasa o un
enzima de nitroreductasa bacteriana y enfoques para aumentar la tolerancia
del paciente al la quimioterapia o radioterapia, tal como genoterapia de
resistencia a multiples farmacos; y

(ix) enfoques de inmunoterapia, incluidos por ejemplo enfoques ex-vivo e
in-vivo para aumentar la inmunogenicidad de células neopldsicas de
pacientes, tales como transinfeccion con citocinas tales como interleucina 2,
interleucina 4 o factor estimulante de colonias granulocito-macréfago,
enfoques para disminuir la anergia de las células T, enfoques que usan
‘nmunocitos transinfectados tales como células dendriticas transinfectadas
con citocina, enfoques que emplean estirpes de células neoplasicas
transinfectadas con citocina y enfoques que utilizan anticuerpos anti-
idiotipicos.

Tal tratamiento conjunto puede lograrse mediante la formulacion
simultinea, consecutiva 0 separada de los componentes individuales del
tratamiento. Tales productos de combinacién emplean los compuestos de
esta invencién dentro del rango de formulacion descrito anteriormente y el
otro agente farmacéuticamente activo dentro de su rango de formulacién
aprobado.

De acuerdo con este aspecto de la invencion se provee un producto
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lfarmacéutico que comprende un derivado de quinazolina de la Formula I,
como se define anteriormente, y un agente adicional anti-neoplasico, como
se define anteriormente, para el tratamiento conjunto del cancer.

Aunque los compuestos de la Formula 1 son principalmente utiles
como agentes terapéuticos para uso en animales de sangre caliente (incluido
el hombre), también poseen utilidad siempre que se requiera para inhibir los
efectos de c-Src. Por consiguiente, son utiles como estandares
farmacoldgicos para uso en el desarrollo de nuevas pruebas bioldgicas y en
la investigacion de nuevos agentes farmacologicos.

La invencion se ilustrara ahora en los siguientes Ejemplos en los
cuales, por lo general:

(i) las operaciones se llevaron a cabo a temperatura ambiente, es
decir, en el rango 17 a 25°C y bajo una atmodsfera de un gas inerte tal como
argon, a menos que se especifique lo contrario;

(ii) las evaporaciones se llevaron a cabo por evaporacién rotatoria
in vacuo y se realizaron procedimientos de desarrollo (“work-up
procedures”) luego de la eliminacion de los residuos sélidos por filtracion;

(iii) cromatografia de columna (por el procedimiento de destello) y
cromatografia liquida de presiéon media (MPLC) se efectuaron en silice
Merck Kieselgel (Art. 9385) o silice de fase reversa Merck Lichroprep RP-
18 (Art. 9303) obtenido de E. Merck, Darmstadt, Alemania o cromatografia
liquida de alta presion (HPLC) realizada en silice de fase reversa C18, por
ejemplo en una columna de fase reversa preparativa Dynamax C-18 604;

(iv) los rendimientos, donde se presentan, no son necesariamente
los maximos obtenibles; .

(v) en general, los productos finales de la Formula I tienen
microanalisis satisfactorios y sus estructuras se confirmaron por resonancia
magnética nuclear (NMR) y/o técnicas de espectro de masa; los datos de
espectro de masa con bombardeo rapido de atomos (FAB) se obtuvieron
usando un espectrometro Platform y, donde fuera apropiado, se recogieron
datos de iones positivos o datos de iones negativos; los valores de cambio

quimico NMR se midieron en la escala delta [los espectros de resonancia

R
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.magnética de protones se determinaron usando un espectrometro Jeol JNM
EX 400 que operaba con una fuerza de campo de 400MHz, un
espectrometro Varian Gemini 2000 que operaba con una fuerza de campo
de 300MHz o un espectrodmetro Bruker AM300 que operaba con una fuerza
de campo de 300MHz]; se han usado las siguientes abreviaturas: s, singlete;
d, doblete; t, triplete; q, cuartete; m, multiplete; br, amplio;

(vi) por lo general los intermedios no se caracterizaron
completamente y la pureza se evalué por cromatografia de capa delgada,
HPLC, analisis infrarrojo (IR) y/o NME; '

(vi)) no se corrigieron los puntos de fusion y se determinaron
usando un aparato de punto de fusion automatico Mettler SP62 o un aparato
de bafio de aceite; los puntos de fusion de los productos finales de la
Formula I se determinaron luego de la cristalizacion de un disolvente
organico convencional tal como etanol, metanol, acetona, éter o hexano,
solos 0 en mezcla;

(viii) donde ciertos compuestos se obtuvieron como una sal de
adicion de acido, por ejemplo una sal monoclorhidrato o una sal
diclorhidrato, la estequiometria de la sal se bas6 en el nimero y naturaleza
de los grupos basicos en el compuesto, por lo general no se determiné la
estequiometria exacta de la sal, por ¢jemplo mediante datos de analisis
elemental;

(ix) cuando se describe el sustituyente en el grupo amino en la
posicion 4 del anillo de quinazolina en los Ejemplos que siguen, se ha usado
la siguiente nomenclatura quimica 'Z,3-metilendioxipirid-4-ilo' mientras
que, en la descripcion y porciones de las reivindicaciones de la
especificacion de patente, ese grupo se describe a menudo como un 'grupo
2,3-metilendioxipiridin-4-ilo'; para evilar cualquier tipo de duda, hay que
entender que cada uno de estos términos se refiere a un grupo de la formula;

(x) se han utilizado las siguientes abreviaturas:-

DMF N,N-dirnetilformarnida
DMSO sulféxido de dimetilo
THF tetrahidrofurano
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DMA N,N-dimetilacetamida l 4

Eiemplo 1
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(3-cloropropoxi)-6-
metoxiquinazolina

Hexametildisilazano de sodio (solucién 1M en THF; 0.734 ml) se
agregd a una solucién de 4-amino-5-cloro-2,3-metilendioxipiridina (0.12 g)
en DMF (4 ml) que se habia enfriado a 0°C y la mezcla se agité durante 15
minutos. Se agregd una porcion (0.1 g) de 4-cloro-7-(3-cloropropoxi)-6-
metoxiquinazolina y la mezcla resultante se agité y se dejé calentar a
temperatura ambiente. La mezcla se agité a temperatura ambiente durante
16 horas. La mezcla de reaccidon se evapord y el residuo se dividio en
porciones entre cloruro de metileno y una solucién de cloruro de amonio
acuoso saturado. La fase organica se lavo con agua y salmuera, se secd
sobre sulfato de magnesio y se evapor6é. El residuo se purificé por
cromatografia de columna en silice usando mezclas crecientemente polares
de cloruro de metileno y acetato de etilo como eluyente seguido por
mezclas crecientemente polares de cloruro de metileno y acetonitrilo. Se
obtuvo asi el compuesto del titulo como un espuma blanca (0.11 g);
Espectro NMR: (DMSQOds y CD;CO,D) 2.3 (m, 2H), 3.8 (m, 2H), 4.05 (s,
3H), 4.4 (t, 2H), 6.3 (s, 2H), 7.4 (s, 1H), 7.9 (s, 1H), 8.15 (s, 1H), 8.95 (s,
1H); Espectro de Masa: M+H" 423 y 425.

La 4-amino-5-cloro-2,3-metilendioxipiridina usada como material de
partida se prepardé como sigue:-

Bromoclorometano (20 ml) se agregé a una mezcla de 5-cloro-2,3-
dihidroxipiridina (30 g), carbonato de cesio (100 g) y DMF (300 ml) y la
mezcla se agitd y se calentd a 90°C durante 3.5 horas. La mezcla se enfri6 a
temperatura ambiente y se filtr6. El filtrado se evapor6 y el residuo se
purificé por cromatografia de columna en silice usando cloruro de metileno
como eluyenty. Se obtuvo asi 5-cloro-2,3-metilendioxipiridina como un
s6lido blanco (4.7 g); Espectro NMR: (DMSQOdg) 6.25 (s, 2H), 7.5 (s, 1H),
7.65 (s, 1H).
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Una mezcla de diisopropilamina (8.2 ml) y THF (100 ml) se enfrié a 41-\/6
-70°C y n-butil litio (2.5 M en hexano, 24 ml) se agreg6 gota a gota, La
mezcla se agité a -70°C durante 20 minutos mas. Una solucién de 5-cloro-
2,3-metilendioxipiridina (4.2 g) en THF (40 ml) se agregé durante 10
minutos y la mezcla de reaccion se agitd a -70°C durante 1 hora. Gas de
dioxido de carbono seco se hizo burbujear en la mezcla de reaccion durante
30 minutos. La mezcla de reaccion resultante se dejo calentar a temperatura
ambiente. Se agregd agua (20 ml) y el disolvente orgéanico se evaporé. El
residuo se acidific6 a pH 2 por la adicion de soluciéon IN de acido
clorhidrico acuoso. El solido resultantz se aislo y se lavé alternativamente
con agua éter dietilico y se seco bajo vacio a 40°C. Se obtuvo asi acido 5-
cloro-2,3-metilendioxipiridin-4-carboxilico (3.6 g); "C Espectro NMR:
(DMSOdg) 103, 120, 121, 138, 140, 158, 163.

Una mezcla del material asi obtenido, azida de difenilfosforilo (3.6

ml), tert-butanol anhidro (13.5 ml), trietilamina (4.2 ml) y 1,4-dioxano (63

ml) se agit6 y se calenté a 100°C durante 3 horas. La mezcla se evapord y
el residuo se dividié en porciones entre acetato de etilo y agua. La fase
orgéanica se lavo con agua, se seco sobre sulfato de magnesio y se evapord.
El residuo se purificé por cromatografia de columna en silice usando una
mezcla 9:1 de cloruro de metileno y acetato de etilo como eluyente. Se
obtuvo asi tert-butil 5-cloro-2,3-metilendioxipirid-4-ilcarbamato (3.8 g);
Espectro NMR: (DMSOdg) 1.45 (s, 9H), 6.2 (s, 2H), 7.7 (s, 1H), 9.2 (s, 1H).

El material asi obtenido se disolvi6 en cloruro de metileno (35 ml) y

la solucion se enfrié a 0°C. Se agrego 4cido trifluoroacético (15 ml) y la
mezcla se agité a 0°C durante 3 horas. La mezcla se dejé calentar a
temperatura ambiente y se agit6 durante 16 horas. El disolvente se evapord
y el residuo se diluyé con agua helada y se neutralizo a pH 7 por la adicion
de solucion 2N de hidroxido de sodio acuoso mientras se mantenia la
temperatura de la mezcla a 0°C. La mezcla resultante se extrajo con cloruro
de metileno y el extracto se seco sobre sulfato de magnesio y se evaporo.
El residuo se purificé por cromatografia de columna en silice usando una

mezcla 19:1 de cloruro de metileno y éter dietilico como eluyente. Se
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‘obtuvo asi 4-amino-5-cloro-2,3-metilendioxipiridina (2 g); Espectro NMR:
(DMSOdg) 6.1 (s, 2H), 6.2 (s, 2H), 7.45 (s, 1H); "*C_Espectro NMR:
(DMSOdg) 100, 112, 125, 136, 138, 157; Espectro de Masa: M+H" 173.

La 4-cloro-7-(3-cloropropoxi)-6-metoxiquinazolina usada como

material de partida se preparé como sigue:-

Formiato de amonio (45 g) se agregd en porciones durante 1.25 horas
a una mezcla agitada de 7-benciloxi-6-metoxi-3,4-dihidroquinazolin-4-ona
(Solicitud Internacional de Patente WO 02/16352, Ejemplo 1 de la misma;
20 g), 10% catalizador paladio sobre carbon (3.3 g) y DMF (530 ml) y la
mezcla de reaccion se agité durante 30 minutos adicionales. Se retiré el
catalizador por filtracion y el disolvente se evaporé. Se obtuvo asi 7-
hidroxi-6-metoxi-3,4-dihidroquinazolin-4-ona (8.65 g); Espectro NMR:
(DMSOdg) 3.9 (s, 3H), 7.0 (s, 1H), 7.45 (s, 1H), 7.9 (s, 1H).

Una mezcla del material asi obtenido, anhidrido acético (63 ml) y
piridina (7.5 ml) se calenté 100°C durante 4.5 horas. La mezcla resultante
se dejo reposar a temperatura ambiente durante 16 horas. La mezcla se
verti6 en una mezcla agitada (400ml) de hielo y agua. EIl precipitado
resultante se aislo y se secod bajo vacio. El analisis reveld que la hidrdlisis
del grupo acetato en la posicién 4 de la quinazolina era incompleta. Por
consiguiente la mezcla se hidrolizé ain mas con agua (150 ml) y piridina
(unas cuantas gotas) a 90°C durante 15 minutos. La mezcla resultante se
enfrié a temperatura ambiente y el sélido se recogié por filtracion, se lavé
con agua y se secd bajo vacio. Se obtuvo asi 7-acetoxi-6-metoxi-3,4-
dihidroquinazolin-4-ona (7.4 g); Espectro NMR: (DMSOdg) 2.3 (s, 3H), 3.9
(s, 3H), 7.45 (s, 1H), 7.65 (s, 1H), 8.05 (s, 1H).

Una mezcla de una porcion (2 g) del material asi obtenido, cloruro de
tionilo (32 ml) y DMF (5 gotas) se agil6 y se calentd a reflujo durante 1.5
horas. La mezcla se enfrié a temperatura ambiente y se evaporo el exceso
de cloruro de tionilo. Tolueno se agregd al residuo y se evapord. El
residuo resultante se diluy6 con clorurc de metileno (15 ml) y una mezcla
10:1 (80 ml) de metanol y se agregé una solucién de hidroxido de amonio

acuoso saturado. La mezcla resultante se agitd y se calenté a 80°C durante

{1
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.10 minutos. La mezcla se enfrié a temperatura ambiente y se evapord. Se
agreg6 agua al residuo y la mezcla se neutralizé por la adiciéon de solucién
de acido clorhidrico acuoso diluido. El precipitado resultante se recogié
por filtracion y se secé bajo vacio a 35°C durante 16 horas. Se obtuvo asi
4-cloro-7-hidroxi-6-metoxiquinazolina {1.65 g); Espectro NMR: (DMSQOdy)
4.0 (s, 3H), 7.25 (s, 1H), 7.4 (s, 1H), 8.8 (s, 1H).

Di-tert-butil azodicarboxilato (2.3 g) se agregd en porciones durante

unos cuantos minutos a una mezcla agitada de 4-cloro-7-hidroxi-6-
metoxiquinazolina (1.65 g), 3-cloropropanol (0.7 ml), trifenilfosfamida (2.6
g) y cloruro de metileno (100 ml) y la mezcla de reaccién se agitdé a
temperatura ambiente durante 2 horas. La mezcla se concentré en un
volumen aproximado de 30 ml por evaporacion y el residuo se purificé por
cromatografia de columna en silice usando mezclas crecientemente polares
de éter de petroleo (b.p. 40-60°C) y acetato de etilo como eluyente. Se
obtuvo asi 4-cloro-7-(3-cloropropoxi)-6-metoxiquinazolina como un sélido
blanco (2 g); Espectro NMR: (DMSQdg) 2.3 (m, 2H), 3.8 (m, 2H), 4.05 (s,
3H), 4.4 (m, 2H), 7.45 (s, 1H), 7.55 (s, 1H), 8.9 (s, 1H).

Ejemplo 2
7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-
metoxiquinazolina

Usando un procedimiento analogo al descrito en Ejemplo 1, se hizo
reaccionar 4-cloro-7-(2-cloroetoxi)-6-metoxiquinazolina con 4-amino-5-
cloro- 2,3-metilendioxipiridina para producir el compuesto del titulo en
92% de rendimiento; Espectro NMR: (DMSOQOdg y CD3;CO,;D) 4.05 (s, 3H),
4.1 (t, 2H), 4.55 (t, 2H), 6.3 (s, 2H), 7.4 (s, 1H), 7.9 (s, 1H), 8.15 (s, 1H),
8.95 (s, 1H); Espectro de Masa: M+H" 409 y 411.

! La 4-cloro-7-(2-cloroetoxi)-6-metoxiquinazolina usada como

material de partida se preparé como sigue:-
1,2-Dicloroetano (400 ml) se agregd a una mezcla agitada de 7-
hidroxi-6-metoxi-3-pivaloiloximetil-3,4-dihidroquinazolin-4-ona (Solicitud

Internacional de Patente WO 02/16352, Ejemplo 2, Nota [4] de la misma;
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85 g), carbonato de potasio (77 g} y DMF (400 ml) y la mezcla de\reaccién
se calentd 70°C durante 16 horas. La mezcla de reaccién se enfrié a
temperatura ambiente y se filtrd. El filtrado se evaporé y el sélido asi
obtenido se lavé con agua y se seco sobre pentéxido de fésforo a 50°C. El
material asi obtenido se purificé por cromatografia de columna en silice
usando mezclas crecientemente polares de cloruro de metileno y acetato de
etilo como eluyente. Se obtuvo asi 7-(2-cloroetoxi)-6-metoxi-3-
pivaloiloximetil-3,4-dihidroquinazolin-4-ona como un sélido blanco (65.6
g); Espectro NMR: (CDCl;) 1.2 (s, 9H), 3.9 (t, 2H), 4.0 (s, 3H), 4.4 (t, 2H),
5.95 (s, 2H), 7.1 (s, 1H), 7.7 (s, 1H), 8.2 (s, 1H); Espectro de Masa: M+H"
369y 371.

Una mezcla del material asi obtenido y una solucién saturada de gas

de amoniaco en metanol (1.6 L) se agité a temperatura ambiente durante 2
dias. El disolvente se concentré por evaporacion a aproximadamente un
cuarto del volumen original y se recogié el precipitado se recogié por
filtracion y se lavo con éter dietilico. Se obtuvo asi 7-(2-cloroetoxi)-6-
metoxi-3,4-dihidroquinazolin-4-ona corno un sélido blanco (44 g); Espectro
NMR: (DMSOd;) 3.9 (s, 3H), 4.05 (t, 2H), 4.4 (t, 2H), 7.15 (s, 1H), 7.45 (s,
1H), 8.0 (s, 1H); Espectro de Masa: M+H 255 y 257.

Una mezcla de una porcion (5 g) del material asi obtenido, cloruro de
tionilo (28 ml) y DMF (0.7 ml) se agit6 y se calenté a 80°C durante 1.5
horas. Se evaporé el exceso de cloruro de tionilo se evapord y se agregd
tolueno y se evapord. El solido residual se suspendié en una mezcla de
hielo y agua y se basificé a un pH 7.5 por la adicion de una solucion 2N de
hidréxido de sodio acuoso seguida por una solucion de bicarbonato de sodio
acuoso saturado. El sdlido resultante se recogid por filtracion, se lavd con
agua y éter dietilico y se secd sobre pentdxido de fésforo bajo vacio. El
material asi obtenido se purificé por cromatografia de columna en silice
usando mezclas crecientemente polares de cloruro de metileno y
acetonitrilo como eluyente. Se obtuvo asi 4-cloro-7-(2-cloroetoxi)-6-
metoxiquinazolina (3.06 g); Espectro NMR: (CDCl;) 3.95 (t, 2H), 4.1 (s,
3H), 4.5 (t, 2H), 7.35 (s, 1H), 7.45 (s, 1H), 8.9 (s, 1H); Espectro de Masa:
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M+H' 273 y 275.

Eiemplo 3
4-(5-cloro-2,3-metilendioxipirid-4-ila mino)-6-metoxi-7-|3-(4-prop-2-
inilpiperazin-1-il)propoxilquinazolina

Una mezcla de 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(3-
cloropropoxi)-6-metoxiquinazolina (0.08 g), 1-prop-2-inilpiperazina (0.047
g), yoduro de potasio (0.01 g) y DMA (2 ml) se agitd y se calent6 a 80°C
durante 3.5 horas. El disolvente se evapord y el residuo se dividié en
porciones entre cloruro de metileno y una solucion de cloruro de amonio
acuoso saturado. La fase organica se secd sobre sulfato de magnesio y se
evapord. El residuo se purifico por cromatografia de columna en silice
usando una mezcla 19:1 de cloruro de metileno y metanol y luego una
mezcla 9:1 de cloruro de metileno y una solucién de amoniaco metandlico
saturado como eluyente. La goma resultante se triturd bajo éter dietilico.
Se obtuvo asi el compuesto del titulo como un solido (0.066 g); Espectro
NMR: (DMSOd¢ y CF;CO,D) 2.3 (m, 2H), 3.2-3.6 (br m, 10H), 3.75 (s,
1H), 3.95 (br s, 2H), 4.0 (s, 3H), 4.35 (m, 2H), 6.3 (s, 2H), 7.4 (s, 1H), 7.9
(s, 1H), 8.15 (s, 1H), 8.95 (s, 1H); Espectro de Masa: M+H' 511 y 513.

La I-prop-2-inilpiperazina usada como material de partida se prepar6

como sigue:-

Bromuro de propargilo (solucion al 80% en tolueno; 40 ml) se agregd
gota a gota durante 10 minutos a una mezcla agitada de 1-tert-
butoxicarbonilpiperazina (50 g), carbonato de potasio (74.2 g) y acetonitrilo
(2 L) que se habia enfriado a 0°C. La mezcla se agité durante 1.5 horas y se
dejo calentar a temperatura ambiente. La mezcla se filtré y el filtrado se
evapord. El residuo se purifico por cromatografia de columna en silice
usando mezclas crecientemente polares de cloruro de metileno y acetato de
etilo como eluyente. Se obtuvo asi tert-butil 4-prop-2-inilpiperazin-1-
carboxilato como un aceite (45.5 g); Espectro NMR: (CDCl;) 1.4 (s, 9H),
2.2 (s, 1H), 2.45 (m, 4H), 3.3 (s, 2H), 3.45 (m, 4H).

Una solucion del material asi obtenido en cloruro de metileno (100



WO 2004/041829 e PCT/GB2003/004703 /16 \

l 4
lml) se agregd lentamente a una solucion de gas de cloruro de hidrégeno
1,4-dioxano (4M, 450 ml). La reaccion fue ligeramente exotérmica y se
formé un precipitado a medida que se desarrollé gas de diéxido de
carbono. La mezcla se agit6 a temperatura ambiente durante 1 hora. La
mezcla resultante se evapord y el residuo se suspendié en cloruro de
metileno. Una solucion de gas de amoniaco en metanol (7M, 110 ml) se
agregd y la mezcla se agitd a temperatura ambiente durante 15 minutos. La
mezcla se filtrd y el filtrado se evapor6. Se obtuvo un aceite el cual
cristalizé al reposar. Se obtuvo asi 1-prop-2-inilpiperazina (23 g); Espectro
NMR: (CDCl;) 2.2 (s, 1H), 2.5 (br s, 4H), 2.85 (m, 4H), 3.25 (s, 2H).

Eiemplo 4
7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-
tetrahidropiran-4-iloxiquinazolina

Usando un procedimiento analogo al descrito en Ejemplo 1, 4-cloro-
7-(2-cloroetoxi)-5-tetrahidropiran-4-iloxiquinazolina se hizo reaccionar con
4-amino-5-cloro-2,3-metilendioxipiridina para producir el compuesto del
titulo en 37% de rendimiento; Espectro NMR: (CDCl;) 2.0 (m, 2H), 2.3 (m,
2H), 3.65 (m, 2H), 3.9 (m, 2H), 4.1 (m, 2H), 4.4 (m, 2H), 4.8 (m, 1H), 6.2
(s, 2H), 6.65 (s, 1H), 6.9 (s, 1H), 7.8 (s, 1H), 8.6 (s, 1H), 9.5 (s, 1H);
Espectro de Masa: M+H" 479 y 481.

La 4-cloro-7-(2-cloroetoxi)- 5-tetrahidropiran-4-iloxiquinazolina

usada como material de partida se preparé como sigue:-

Di-tert-butil azodicarboxilato (0.338 g) se agregd a una mezcla
agitada de 4-cloro-7-hidroxi-5-tetrahidropiran-4-iloxiquinazolina (Solicitud
Internacional de Patente WO01/94341, Ejemplo 15, Nota [10] de la misma;
0.25 g), 2-cloroetanol (0.073 ml), trifenilfosfamida (0.385 g) y cloruro de
metileno (15 ml) y la mezcla de reaccidn se agité a temperatura ambiente
durante ! hora. La mezcla se concentrd en un volumen aproximado de 5 ml
por evaporacion y el residuo se purificd por cromatografia de columna en
silice usando mezclas crecientemente polares éter de petréleo (b.p. 40-

60°C) y acetato de etilo como eluyente. Se obtuvo asi 4-cloro-7-(2-
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cloroetoxi)-5-tetrahidropiran-4-iloxiquinazolina como un sdlido (0.17 g);
Espectro NMR: (CDCl;) 2.0 (m, 2H), 2.15 (m, 2H), 3.7 (m, 2H), 3.95 (t,
2H), 4.1 (m, 2H), 4.4 (t, 2H), 4.8 (m, 1H), 6.7 (s, 1H), 6.95 (s, 1H), 8.85 (s,
1H).

Eiemplo S
7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-
isopropoxiquinazolina

Usando un procedimiento andlogo al descrito en Ejemplo 1, 4-cloro-
7-(2-cloroetoxi)-5-isopropoxiquinazolina se hizo reaccionar con 4-amino-5-
cloro-2,3-metilendioxipiridina para producir el compuesto del titulo en 86%
de rendimiento; Espectro NMR: (CDCl3) 1.55 (d, 6H), 3.9 (t, 2H), 4.4 (t,
2H), 4.9 (m, 1H), 6.2 (s, 2H), 6.6 (s, 1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s,
1H), 9.65 (s, 1H); Espectro de Masa: M-+H" 437 y 439,

La 4-cloro-7-(2-cloroetoxi)-5-isopropoxiquinazolina usada como
material de partida se preparé como sigue:-

Di-tert-butil azodicarboxilato (28.9 g) se agregé a una mezcla agitada
de 7-benciloxi-5-hidroxi-3-pivaloiloximetil-3,4-dihidroquinazolin-4-ona
(Solicitud Internacional de Patente WO 01/94341, Ejemplo 15, Nota [8] de
la misma; 30 g), isopropanol (7.3 ml), trifenilfosfamida (32.95 g) y cloruro
de metileno (350 ml) que se habia enfriado a 0°C. La mezcla de reaccién se
dejé calentar a temperatura ambiente y se agité durante 1.5 horas. La
mezcla se evaporo y el residuo se purificé por cromatografia de columna en
silice usando mezclas crecientemente polares de cloruro de metileno y
metanol como eluyente. Se obtuvo asi 7-benciloxi-5S-isopropoxi-3,4-
dihidroquinazolin-4-ona como un sédlido (23.8 g); Espectro NMR:
(DMSOdg) 7.89 (s, 1H), 7.5-7.3 (m, 5H), 6.75 (s, 1H), 6.62 (s, 1H), 5.24 (s,
2H), 4.65 (m, 1H), 1.29 (d, 6H).

Formiato de amonio (48.4 g) se agregd a una mezcla agitada de 7-

benciloxi-5-isopropoxi-3,4-dihidroquinazolin-4-ona (23.8 g), 10%
catalizador paladio sobre carb6n (2.8 g) y DMF (300 ml) y la mezcla

resultante se agitd a temperatura ambiente durante 2 horas. La mezcla se



WO 2004/041829 PCTIGB2003/004703
-85 -

lﬁltr(') y el filtrado se evaporé. El material asi obtenido se trituré bajo agua,
cuyo pH se ajusté a pH 7. El sélido asi obtenido se recogi6 por filtracion,
se lavé con agua y con éter dietilico y se secé sobre pentéxido de fosforo
bajo vacio. Se obtuvo asi 7-hidroxi-5-isopropoxi-3,4-dihidroquinazolin-4-
ona como un solido blanco (15.9 g); Espectro NMR: (DMSOdg) 1.3 (d, 6H),
4.57 (m, 1H), 6.42 (s, 1H), 6.5 (s, 1H), 7.8 (s, 1H).

Una mezcla del material asi obtenido, anhidrido acético (34 ml) y

piridina (0.62 ml) se calenté 70°C durante 30 minutos. La mezcla de
reaccion se enfri6 a temperatura ambiente y se evaporod el exceso de
anhidrido acético. El s6lido blanco asi obtenido se agregé a agua caliente
(80°C, 250 ml) y la mezcla se agitdé vigorosamente y se calentd a 80°C
durante 20 minutos. La mezcla se enfri6 a temperatura ambiente y el sélido
se aislo y se secO sobre pentoxido de fosforo. Se obtuvo asi 7-acetoxi-5-
isopropoxi-3,4-dihidroquinazolin-4-ona (17.86 g); Espectro NMR:
(DMSOdg) 7.97 (s, 1H), 6.91 (s, 1H), 6.85 (s, 1H), 4.65 (m, 1H), 2.32 (s,
3H), 1.33 (d, 6H).

Una mezcla de una porcion (5.4 g) del material asi obtenido,

trifenilfosfamida (10.8 g), tetracloruro de carbono (12 ml) y 1,2-
dicloroetano (50 ml) se agité y se calentdé a 70°C durante 2 horas. La
mezcla se enfri6 a temperatura ambiente y el disolvente se evaporé. El
residuo se disolvié en una solucién 0.5M de gas de amoniaco en 1,4-
dioxano (250 ml) y la mezcla se calentdé 70°C durante 10 minutos. El
disolvente se evaporo y el residuo se enfrio en un bafio de agua helada. Se
agregaron cloruro de metileno y agua y la capa acuosa se lleva a pH 7 por la
adicion de acido clorhidrico acuoso diluido. La mezcla se filtr6. La fase
organica se seco sobre sulfato de magnesio y se evapord para producir 4-
cloro-7-hidroxi-5-isopropoxiquinazolina como una espuma la cual se usé
sin mas purificacion.

Di-tert-butil azodicarboxilato (7.9 g) se agregd a una mezcla agitada
de la 4-cloro-7-hidroxi-5-isopropoxiquinazolina asi obtenida, 2-cloroetanol
(1.5 ml), trifenilfosfamida (8 g) y cloruro de metileno (200 ml) y la mezcla

de reaccion se agité a temperatura ambiente durante 4 horas. [.a mezcla se
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concentré por evaporacién y el residuo se purificé por cromatografia de
columna en silice usando mezclas crecientemente polares de éter de
petrdleo (b. p. 40-60°C) y acetato de 'etilo como eluyente. Se obtuvo asi 4-
cloro-7-(2-cloroetoxi)-5-isopropoxiquinazolina (2.5 g); Espectro NMR:
(CDCl;) 1.45 (d, 6H), 3.9 (t, 2H), 4.4 (t. 2H), 4.75 (m, 1H), 6.65 (s, 1H), 6.9
(s, 1H), 8.8 (s, 1H).

Eiemplo 6
Usando un procedimiento andlogo al descrito en Ejemplo 3, la 7-

haloalcoxiquinazolina apropiada se hizo reaccionar con el compuesto
heterociclico adecuado para producir los compuestos descritos en Tabla 1.
A menos que se especifique lo contrario, cada compuesto descrito en Tabla

I se obtuvo como una base libre.

Tabla 1
Compuesto R (R,
No. & Nota
[1] 6-metoxi-7-[3-(4-isobutirilpiperazin-1-il)propoxi] 5-cloro
[2] 6-metoxi-7-3-[4-(2,2,2-trifluoroetil)piperazin-1- 5-cloro
il]propoxi}

[3] 6-metoxi-7-[2-(4-prop-2-inilpiperazin-1 -il)etoxi] 5-cloro

[4] 5-tetrahidropiran-4-iloxi-7-| 2-(4-acetilpiperazin-1-  |5-cloro

il)etoxi]
[5] 5-tetrahidropiran-4-iloxi-7-{2-[(3RS,4SR)-3,4- 5-cloro
metilendioxipirrolidin-1-il]etoxi}
[6] 5-isopropoxi-7-[2-(4-acetilpiperazin-1-il)etoxi] 5-cloro
(7] 5-isopropoxi-7-{2-[(3RS,4SR)-3,4- 5-cloro
metilendioxipirrolidin-4-il]etoxi}
[8] |6-(2-morfolinoetoxi)—?-metoxi S-cloro
[9] |6-[2-(4-meti]piperazin- 1-il)etoxi]-7-metoxi S-cloro
[10] |6-(2-pirrolidin- 1-iletoxi)-7-metoxi 5-cloro

[11] |6-[2-(4-acctilpiperazin- 1-il)etoxi]-7-metoxi 5-cloro

\5¢
e
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[12] 6-{2-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-il] 5-cloro
etoxi}-7-metoxi

[13] 6-(3-pirrolidin-1-ilpropoxi)-7-metoxi 5-cloro

[14] 6-(3-morfolinopropoxi)-7-metoxi 5-cloro

[15] 6-[3-(4-acetilpiperazin-1-il)propoxi}-7-metoxi 5-cloro

[16] 6-[3-(4-metilpiperazin-1-il)propoxi]-7-metoxi 5-cloro

[17] 6-{3-[(3RS,4SR)-3,4-metilendioxipirrolidin-1- 5-cloro
il]propoxi}-7-metoxi

[18] 5-tetrahidropiran-4-iloxi-7-[2-(4-prop-2- 5-cloro
inilpiperazin-1-il)etoxi]

[19] 5-tatrahidropiran-4-iloxi-7-(2-morfolinoetoxi) 5-cloro

[20] 5-tetrahidropiran-4-iloxi-7-(3-morfolinopropoxi) 5-cloro

[21] 5-tetrahidropiran-4-iloxi-7-[ 3-(4-prop-2- 5-cloro
inilpiperazin-1-il)propoxi]

[22] 5-isopropoxi-7-(2-piperazin-1-iletoxi) 5-cloro

[23] 5-isopropoxi-7-{2-[4-(2-hidroxietil)piperazin-1- S-cloro
ilJetoxi}

[24] 5-isopropoxi-7-(2-pirrolidin-1-iletoxi) S-cloro

[25] 5-isopropoxi-7-(2-piperidinoetoxi) 5-cloro

[26] S-isopropoxi-7-(2-morfolinoetoxi) 5-cloro

[27] 5-isopropoxi-7-[2-(4-prop-2-inilpiperazin-1-il) etoxi] [5-cloro

[28] 5-isopropoxi-6-{2-[(3RS,4SR)-3,4- 5-cloro
dimetoxipirrolidin-1-il]etoxi}

[29] 6-{2-[(3RS,4SR)-3 4-etilidendioxipirrolidin-1- 5-cloro
ilJetoxi}-5-isopropoxi

[30] 5-isopropoxi-7-[2-(4-metilpiperazin-1-il)etoxi] 5-cloro

[31] 5-isopropoxi-7-(3-morfolinopropoxi) 5-cloro

[32] 7-(3-morfolinopropoxi) 5-cloro

[33] 7-[3-(4-acetilpiperazin-1-il)propoxi] 5-cloro

[34] 6-metoxi-7-[2-(4-prop-2-inilpiperazin-1-il)etoxi] hidrégeno

[35] 6-metoxi-7-[3-(4-prop-2-inilpiperazin-1-il)propoxi] |hidrégeno

Notas

[1]

Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-

—~N
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'(3-cloropropoxi)—6—metoxiquinazolina y l-isobutirilpiperazina. La mezcla
de reaccion se calenté 120°C durante 3 horas. El producto de reaccion se
purificé por cromatografia de columna en una columna de silice de fase
reversa C18 (columna Waters Symmetry, silice de 5 micrones, 19 mm
diametro, 100 mm longitud) usando una mezcla decrecientemente polar de
agua y acetonitrilo (que contenia acido acético al 1%) como eluyente. El
material asi obtenido se disolvio en cloruro de metileno y se agregd una
resina de intercambio de iones (resina de dietilaminopoliestireno, 4
equivalentes) y la mezcla se agité durante 30 minutos. La mezcla se filtré y
el filtrado se evaporo. El residuo resultante se trituré bajo pentano para
producir el producto requerido en 51% de rendimiento el cual produjo los
siguientes datos caracteristicos; Espectro NMR: (CDCl;) 1.1 (d, 6H), 2.1
(m, 2H), 2.45 (m, 4H), 2.55 (m, 2H), 2.75 (m, 1H), 3.5 (m, 2H), 3.6 (m,
2H), 4.0 (s, 3H), 4.25 (t, 2H), 6.1 (s, 2H), 7.1 (br s, 1H), 7.3 (s, 1H), 7.75 (s,
1H), 8.7 (br s, 1H); Espectro de Masa: M+H" 543 y 545.

La 1-isobutirilpiperazina usada como material de partida se prepard
como sigue:-

Cloruro de isobutirilo (3.25 ml) se agregd gota a gota a una mezcla
agitada de 1-bencilpiperazina (5 g), trietilamina (4.35 ml) y cloruro de
metileno (75ml) la cual se enfri6 a 0°C. La mezcla de reaccién se dejo
calentar a temperatura ambiente y se agitd durante 1 hora. La mezcla se
dividié en porciones entre cloruro de metileno y agua. La fase organica se
lavo con agua y salmuera, se seco sobre sulfato de magnesio y se evapord.
El residuo se purificé por cromatografia de columna en silice usando una
mezcla 3:2 de cloruro de metileno y acetato de etilo como eluyente. Se
obtuvo asi 1-bencil-4-isobutirilpiperazina (5.95 g) como un aceite; Espectro
NMR: (CDCl;) 1.1 (d, 6H), 2.45 (m, 4H), 2.8 (m, 1H), 3.5 (m, 4H), 3.65
(m, 2H), 7.3 (m, 5H); Espectro de Masa: M+H 247.

Una mezcla del material asi obtenido, ciclohexeno (70 ml),

catalizador de 6xido de paladio en carbon (20%; 1.1 g) y etanol (120 ml) se
agité y se calenté a 80°C durante 3 horas. Se retir6 el catalizador por

filtracion y el disolvente se evapord para producir 1-isobutirilpiperazina

\ 5%
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'(3.7 g) como un sélido; Espectro NMR: (CDCl;) 1.05 (d, 6H), 2.75 (m, 1H),
2.8 (m, 4H), 3.45 (m, 2H), 3.55 (m, 2H).

[2] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-
(3-cloropropoxi)-6-metoxiquinazolina y 1-(2,2,2-trifluoroetil)piperazina.
La mezcla de reaccion se calent6 a 120°C durante 3 horas. El producto de
reaccion se purificd por cromatografia de columna en una columna de silice
de fase reversa C18 (columna Waters Symmetry, silice de 5 micrones, 19
mm diametro, 100 mm longitud) usando una mezcla decrecientemente polar
de agua y acetonitrilo (que contenia acido acético al 1%) como eluyente. El
material asi obtenido se disolvid en clcruro de metileno y en una resina de
intercambio de iones (resina de dietilaminopoliestireno, 4 equivalentes) se
agregd y la mezcla se agité durante 30 minutos. La mezcla se filtré y el
filtrado se evapord. El residuo resultante se tritur6 bajo pentano para
producir el producto requerido en 72% de rendimiento el cual produjo los
siguientes datos caracteristicos; Espectro NMR: (CDCl3) 2.1 (m, 2H), 2.5
(m, 6H), 2.7 (m, 4H), 2.95 (q, 2H), 4.05 (s, 3H), 4.25 (t, 2H), 6.1 (s, 2H),
7.1 (br s, 1H), 7.3 (s, 1H), 7.75 (s, 1H), 8.35 (br s, 1H); Espectro de Masa:
M+H" 555 y 557; Analisis Elemental: Hallado C, 51.8; H, 5.0; N, 14.8;
Ca4H36CIF3NgO4 requiere C, 51.9; H, 4.7; N, 15.1%.

La 1-(2,2,2-trifluoroetil)piperazina usada como material de partida se

preparé como sigue:-

2,2,2-Trifluoroetil trifluorometansulfonato (8.2 g) se agregd a una
mezcla agitada de 1-tert-butoxicarbonilpiperazina (6 g), carbonato de
potasio (5.77 g) y acetonitrilo (30 ml) y la mezcla resultante se agitd a
temperatura ambiente durante 16 horas. La mezcla se filtré y el filtrado se
evapord. El residuo se purificé por cromatografia de columna en silice
usando mezclas crecientemente polares de éter de petréleo (b.p. 40-60°C) y
acetato de etilo como eluyente. Se obtuvo asi tert-butil 4-(2,2,2-
trifluoroetilpiperazin-1-carboxilato como un solido (8.1 g); Espectro NMR:
(CDCl5) 1.45 (s, 9H), 2.6 (m, 4H), 2.95 (g, 2H), 3.4 (m, 4H).

Gas de cloruro de hidrogeno se hizo burbujear a través de una

solucién de tert-butil 4-(2,2,2-trifluoroetilpiperazin-1-carboxilato (8 g) en
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:(u:etato de etilo (50 ml) durante 1.5 horas. Se formé un precipitado a
medida que se desarrollaba gas de didxido de carbono. El precipitado se
recogi6 por filtracién, se lavo con acetato de etilo y se seco bajo vacio. Se
obtuvo asi clorhidrato de 1-(2,2,2-trifluoroetil)piperazina (7 g); Espectro
NMR: (DMSOdg y CF;CO,D) 2.85 (m, 4H), 3.1 (m, 4H), 3.35 (q, 2H).

El material asi obtenido se suspendié en cloruro de metileno y se
agrego una solucion de amoniaco metandlico saturado (20 ml). La mezcla
resultante se agitd a temperatura ambiente durante 20 minutos. La mezcla
se filtré y el filtrado se evaporé a temperatura ambiente bajo vacio. Se
obtuvo asi 1-(2,2,2-trifluoroetil)piperazina que se utiliz6 sin ninguna
purificacion adicional.

{3] Los reactivos fueron 7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-
4-ilamino)-6-metoxiquinazolina y 1-prop-2-inilpiperazina. El producto
requerido asi obtenido en 52% de rendimiento produjo los siguientes datos
caracteristicos; Espectro NMR: (DMSQdg y CF;CO,D) 3.3 (br s, 4H), 3.6
(br s, 4H), 3.75 (br s, 3H), 3.95 (s, 2H), 4.05 (s, 3H), 4.65 (t, 2H), 6.3 (s,
2H), 7.5 (s, 1H), 7.9 (s, 1H), 8.2 (s, 1H), 9.0 (s, 1H); Espectro de Masa:
M+H" 497 y 499; Anilisis Elemental: Hallado C, 56.3; H, 5.4; N, 16.2;
CyuHysCINgOy 0.7HO requiere C, 56.6; H, 52; N, 16.5%.

[4] Los reactivos fueron 7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-

4-ilamino)-5-tetrahidropiran-4-iloxiquinazolina y 1-acetilpiperazina. La
mezcla de reaccion se calenté 80°C durante 3 horas y luego a 110°C durante
5 horas. El producto de reaccion se purificé por cromatografia de columna
en una columna de silice de fase reversa C18 (Columna Waters Symmetry,
silice de 5 micrones, 19 mm didmetro, 100 mm longitud) usando una
mezcla decrecientemente polar de agua y acetonitrilo (que contenia acido
acético al 1%) como eluyente. Los disolventes organicos se evaporaron y el
pH de la fase acuosa se ajusto a 7.5. La solucion se extrajo con cloruro de
metileno y la fase organica se secé sobre sulfato de magnesio y se evaporo.
El residuo resultante se triturd bajo éter dietilico para producir el producto
requerido en 45% de rendimiento el cual produjo los siguientes datos

caracteristicos; Espectro NMR: (CDCl;) 2.0 (m, 2H), 2.1 (s, 3H), 2.3 (m,

%%
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2H), 2.6 (m, 4H), 2.95 (m, 2H), 3.55 (m, 2H), 3.65 (m, 4H), 4.1 (m, 2H),
4.3 (m, 2H), 4.8 (m, 1H), 6.2 (s, 2H), 5.6 (s, 1H), 6.9 (s, 1H), 7.8 (s, 1H),
8.65 (s, 1H), 9.5 (s, 1H); Espectro de Masa: M+H" 571 y 573; Analisis
Elemental: Hallado C, 55.3; H, 5.4; N, 13.9;C,7H;,CINsOs 1H,0 requiere
C,55.1; H,5.7; N, 14.3.

[5] Los reactivos fueron 7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-
4-ilamino)-5-tetrahidropiran-4-iloxiquinazolina y (3RS,4SR)-3,4-
metilendioxipirrolidina. La mezcla de reaccion se calenté 80°C durante 3
horas y luego a 110°C durante 5 horas. El producto de reaccién se purifico
por cromatografia de columna en una columna de silice de fase reversa C18
(Columna Waters Symmetry, silice de 5 micrones, 19 mm diametro, 100
mm longitud) usando una mezcla decrecientemente polar de agua y
acetonitrilo (que contenia acido acético al 1%) como eluyente. Los
disolventes organicos se evaporaron y el pH de la fase acuosa se ajust6 a
7.5. La solucion se extrajo con cloruro de metileno y la fase orgénica se
seco sobre sulfato de magnesio y se evapor6. El residuo resultante se triturd
bajo éter dietilico para producir el producto requerido en 69% de
rendimiento el cual produjo los siguientes datos caracteristicos; Espectro
NMR: (CDCl;) 2.0 (m, 2H), 2.3 (m, 2H), 2.4 (m, 2H), 2.3 (t, 2H), 3.3 (d,
2H), 3.55 (m, 2H), 4.1 (m, 2H), 4.3 (t, 2H), 4.65 (m, 2H), 4.8 (m, 1H), 4.9
(s, 1H), 5.2 (s, 1H), 6.2 (s, 2H), 6.6 (s, 1H), 6.9 (s, 1H), 7.8 (s, 1H), 8.65 (s,
1H), 9.5 (s, 1H); Espectro de Masa: M+H" 558 y 560; Anélisis Elemental:
Hallado C, 56.5; H, 5.3; N, 12.5; C;6H3sCINsOy 0.2Et,0 requiere C, 56.2;
H, 5.3; N, 12.2%.

La (3RS,4SR)-3,4-metilendioxipirrolidina usada como material de
partida se preparé como sigue:-

Una solucion de di-tert-butil dicarbonato (Boc,O, 78.95 g) en acetato
de etilo (125 ml) se agregd gota a gota a una mezcla agitada de 3-pirrolina
(25 g; que contenia pirrolidina 65% pura) y acetato de etilo (125 ml) que se
habia enfriado a 0°C. La temperatura de reaccién se mantuvo a 5-10°C
durante la adicion. La mezcla de reaccion resultante se dejo calentar a

temperatura ambiente de un dia para otro. La mezcla de reaccion se lavo



WO 2004/041829 PCTIGB2003/004703
-91.

.sucesivamente con agua, solucion 0.1N de acido clorhidrico acuoso, agua,
una solucion de bicarbonato de sodio acuoso saturado y salmuera, se secé
sobre sulfato de magnesio y se evaporé. Se obtuvo asi, como un aceite
incoloro (62 g), una mezcla 2:1 de tert-butil 3-pirrolin-1-carboxilato, NMR:
(CDCl;) 1.45 (s, 9H), 4.1 (d, 4H), 6.75 (m, 2H), y tert-butil pirrolidin-1-
carboxilato, NMR: (CDCl;) 1.5 (s, 9H), 1.8 (br s, 4H), 3.3 (br s, 4H).

Una solucién de la mezcla de los materiales asi obtenidos en acetona

(500 ml) se agregd gota a gota a una mezcla of N-metilmorfolin-N-éxido
(28.45 g), tetraoxido de osmio (1 g) y agua (500 ml) mientras se mantenia la
temperatura de reaccion por debajo de 25°C. La mezcla de reaccion se
agitd entonces a temperatura ambiente durante 5 horas. El disolvente se
evapord y el residuo se dividi6 en porciones entre acetato de etilo y agua.
La fase organica se lavé con salmuera, se secd sobre sulfato de magnesio y
se evapor0. El residuo se purificé por cromatografia de columna en silice
usando mezclas crecientemente polares de éter de petréleo (b.p. 40-60°C) y
acetato de etilo como eluyente y mediante cromatografia adicional de
columna en silice usando mezclas crecientemente polares de cloruro de
metileno y metanol. Se obtuvo asi tert-butil (3RS,4SR)-3,4-
dihidroxipirrolidin-1-carboxilato como un aceite (34.6 g); Espectro NMR:
(CDCl3) 1.45 (s, 9H), 2.65 (m, 2H), 3.35 (m, 2H), 3.6 (m, 2H), 4.25 (m,
2H).

Una solucion de tert-butil (3RS,4SR)-3,4-dihidroxipirrolidin-1-
carboxilato (34.6 g) en DMF (400 ml) se enfrié a 0-5°C y se agregd en

porciones hidruro de sodio (60% dispersién en aceite mineral, 0.375 mol).
La mezcla de reaccién se agitdé a 5°C durante 1 hora. Se agregé
dibromometano (15.6 ml) y la mezcla de reaccion se agité a 5°C durante 30
minutos. La mezcla de reaccion se dejo calentar a temperatura ambiente y
se agito durante 16 horas. El DMF se evaporo y el residuo se dividié en
porciones entre acetato de etilo y agua. La fase organica se lavd con agua y
salmuera, se secO sobre sulfato de magnesio y se evapordé. El residuo se
purific6 por cromatografia de columna en silice usando mezclas

crecientemente polares de éter de petréleo (b.p. 40-60°C) y acetato de etilo
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como eluyente.  Se obtuvo asi tert-butil (3RS4SR)-3 4-
metilendioxipirrolidin-1-carboxilato como un aceite incoloro (19.77g);
Espectro NMR: (CDCl;) 1.45 (s, 9H), 3.35 (m, 2H), 3.75 (br s, 2H), 4.65
(m, 2H), 4.9 (s, 1H), 5.1 (s, 1H).

Una solucién 5M enfriada de cloruro de hidrégeno en isopropanol
(150 ml) se agregd a una solucién de tert-butil (3RS,4SR)-3,4-
metilendioxipirrolidin-1-carboxilato (19.7 g) en cloruro de metileno (500
ml) que se enfrié en un bafio de aceite. La mezcla de reaccion se dejé
calentar a temperatura ambiente y se agitd durante 4 horas. El disolvente se
evapord y el residuo se tritur6 bajo éter dietilico. El precipitado se recogid
por filtracion, se lavé con éter dietilico y se secd. Se obtuvo asi clorhidrato
de (3RS,4SR)-3,4-metilendioxipirrolidina como un sélido café claro (13.18
g); Espectro NMR: (DMSOdg) 3.15 (m, 2H), 3.35 (m, 2H), 4.65 (s, 1H), 4.8
(m, 2H), 5.1 (s, 1H).

El material asi obtenido se suspendid en éter dietilico y se agregd una

solucion de amoniaco metanolico saturado. La mezcla resultante se agit6 a
temperatura ambiente durante 10 minutos. La mezcla se filtré y el
disolvente se evapor6 a temperatura ambiente bajo vacio. Se obtuvo asi
(3RS,4SR)-3,4-metilendioxipirrolidina la cual se utilizd sin ninguna
purificacion adicional.
[6] Los reactivos fueron 7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-
4-ilamino)-5-isopropoxiquinazolina y 1-acetilpiperazina. La mezcla de
reaccion se calentd 85°C durante 8 horas. El producto de reaccion se
purificO por cromatografia de columna en silice usando mezclas
crecientemente polares of cloruro de metileno y metano! como eluyente. El
producto asi obtenido en 89% de rendimiento produjo los siguientes datos
caracteristicos; m.p. 208-210°C; Espectro NMR: (CDCl3) 1.55 (d, 6H), 2.1
(s, 3H), 2.6 (m, 4H), 2.9 (t, 2H), 3.5 (t, 2H), 3.7 (t, 2H), 4.25 (t, 2H), 4.85
(m, 1H), 6.15 (s, 2H), 6.55 (s, 1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H),
9.6 (s, 1H); Espectro de Masa: M+H" 529 y 531; Anélisis Elemental:
Hallado C, 57.0; H, 5.7; N, 15.7; C3sH2sCINgOs requiere C, 56.8; H, 5.5; N,
15.9%.
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[7] Los reactivos fueron 7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-
4-ilamino)-5-isopropoxiquinazolina y (3RS,4SR)-3,4-
metilendioxipirrolidina. La mezcla de reaccién se calenté a 95°C durante 3
horas. El producto de reaccién se purificé por cromatografia de columna en
una columna de silice de fase reversa C18 (Columna Waters Symmetry,
silice de 5 micrones, 19 mm diametro, 100 mm longitud) usando una
mezcla decrecientemente polar de agua y acetonitrilo (que contenia 4cido
acético al 1%) como eluyente. Se evaporaron los disolventes organicos y se
ajusto el pH de la fase acuosa a 7. La solucién se extrajo con cloruro de
metileno y la fase orgénica se seco sobre sulfato de magnesio y se evaporo.
El residuo resultante se triturd bajo éter dietilico para producir el producto
requerido en 64% de rendimiento el cual produjo los siguientes datos
caracteristicos; Espectro NMR: (CDCl;) 1.55 (d, 6H), 2.35 (m, 2H), 2.9 (t,
2H), 3.25 (d, 2H), 4.25 (t, 2H), 4.6 (m, 2H), 4.85 (m, 1H), 4.9 (s, 1H), 5.15
(s, 1H), 6.15 (s, 2H), 6.55 (s, 1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6
(s, 1H); Espectro de Masa: M+H' 516 y 518; Andlisis Elemental: Hallado
C, 54.7; H, 5.2; N, 13.2; Cy4H,6CINsOg 0.5H;0 requiere C, 54.9; H, 5.2; N,
13.3%.

[8] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-(2-

cloroetoxi)-7-metoxiquinazolina (cuya preparacion se describe en Ejemplo
7 mas adelante) y morfolina. La mezcla de reaccion se calentd a 120°C
durante 16 horas. El producto requerido asi obtenido en 69% de
rendimiento produjo los siguientes datos caracteristicos; Espectro NMR:
(CDCl; y CD;CO;D) 3.3 (m, 4H), 3.5 (t, 2H), 3.95 (m, 4H), 4.05 (s, 3H),
4.6 (t, 2H), 6.15 (s, 2H), 7.6 (s, 1H), 7.8 (s, 2H), 8.6 (s, 1H); Espectro de
Masa: M+H" 460 y 462; Analisis Elemental: Hallado C, 53.45; H, 4.8; N,
14.5; C»;Hx,CIN;sOs 0.55H,0 requiere C, 53.7; H, 5.0; N, 14.9%.

[9] Los reactivos fueron 4-(5-cloro-2,}-metilendioxipirid-4-ilamino)-6-(2-

cloroetoxi)-7-metoxiquinazolina y I-metilpiperazina. La mezcla de
reaccion se calentd 120°C durante 16 horas. El producto de reaccion se
purificé por cromatografia de columna en una columna de silice Waters X-

Terra (de fase reversa C18, 5 micrones, 19 mm didmetro, 100 mm longitud;
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Waters Inc., Milford, MAO1757, UUSA) y se eluyé con mezclas
decrecientemente polares de un tampoén de carbonato de amonio (2 g/L en
agua) y acetonitrilo. Se recogieron fracciones apropiadas, el disolvente
organico se evaporo y la mezcla resultante se dividié en porciones entre
acetato de etilo y una solucion de bicarbonato de sodio acuoso saturado. La
fase organica se seco sobre sulfato de magnesio y se evapord. Se obtuvo asi
el producto requerido en 29% de rendimiento el cual produjo los siguientes
datos caracteristicos; Espectro NMR: (CDCl; y CD;CO,D) 2.7 (s, 3H),
3.25-3.35 (br m, 10H), 4.05 (s, 3H), 4.45 (t, 2H), 6.15 (s, 2H), 7.55 (s, 1H),
7.7 (s, 1H), 7.8 (s, 1H), 8.65 (s, 1H); Espectro de Masa: M+H" 473 y 475;
Analisis Elemental: Hallado C, 54.9; H, 5.3; N, 17.1; C;H,5sCINgO, 0.4H,0
requiere C, 55.0; H, 5.4; N, 17.5%.

[10] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-(2-

cloroetoxi)-7-metoxiquinazolina y pirrolidina. La mezcla de reaccién se
calentd a 120°C durante 16 horas. El producto requerido asi obtenido en
41% de rendimiento produjo los siguientes datos caracteristicos; Espectro
NMR: (CDCl; y CD;CO,D) 2.15 (m, 4H), 3.3-3.6 (br s, 4H), 3.7 (t, 2H),
4.05 (s, 3H), 4.65 (t, 2H), 6.15 (s, 2H), 7.65 (s, 1H), 7.8 (s, 1H), 7.9 (s5,1H),
8.65 (s, 1H); Espectro de Masa: M+H' 444 y 446; Anilisis Elemental:
Hallado C, 55.0; H, 5.0; N, 14.9; C,H;,CINsO, 0.7H,0 requiere C, 55.25;
H, 5.2; N, 15.3%.

[11] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-(2-

cloroetoxi)-7-metoxiquinazolina yl-acetilpiperazina. La mezcla de
reaccion se calenté a 120°C durante 16 horas. El producto requerido asi
obtenido en 51% de rendimiento produjo los siguientes datos
caracteristicos; Espectro NMR: (CDCl; y CD;CO;D) 2.15 (s, 3H), 3.1 (m,
2H), 3.2 (m, 2H), 3.4 (t, 2H), 3.75 (m, 2H), 3.85 (m, 2H), 4.0 (s, 3H), 4.55
(t, 2H), 6.15 (s, 2H), 7.6 (s, 1H), 7.7 (s, 1H), 7.8 (s, 1H), 8.6 (s, 1H);
Espectro de Masa: M+H" 501 y 503.

[12] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-(2-
cloroetoxi)-7-metoxiquinazolina y (3RS,4SR)-3,4-metilendioxipirrolidina.

La mezcla de reaccion se calenté a 120°C durante 16 horas. El producto

)
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;'equerido asi obtenido en 73% de rendimiento produjo los siguientes dato
caracteristicos; Espectro NMR: (CDCl; y CD;CO,D) 2.95 (m, 2H), 3.45 (t,
2H), 3.65 (d, 2H), 4.05 (s, 3H), 4.55 (t, 2H), 4.8 (m, 3H), 5.2 (s, 1H), 6.15
(s, 2H), 7.6 (s, 1H), 7.75 (s, 1H), 7.8 (s, 1H), 8.65 (s, 1H); Espectro de
Masa: M+H' 488 y 490.

[13] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-(3-

cloropropoxi)-7-metoxiquinazolina (cuya preparacion se describe en
Ejemplo 8 mas adelante) y pirrolidina. La mezcla de reaccion se calenté a
120°C durante 16 horas. El producto requerido asi obtenido en 50% de
rendimiento produjo los siguientes dalos caracteristicos; Espectro NMR:
(CDCl; y CDyCO,D) 2.1 (m, 4H), 2.4 (m, 2H), 3.0-3.8 (br s, 4H), 3.4 (t,
2H), 4.05 (s, 3H), 4.35 (t, 3H), 6.1 (s, 2H), 7.6 (s, 1H), 7.75 (s, 1H), 7.8 (s,
1H), 8.65 (s, 1H); Espectro de Masa: M+H" 458 y 460; Analisis Elemental:
Hallado C, 57.3; H, 5.4; N, 14.5; C,,H34CIN;O,4 0.15H,0 requiere C, 57.4;
H, 5.3; N, 15.2%.

[14] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-(3-

cloropropoxi)-7-metoxiquinazolina y morfolina. La mezcla de reaccién se
calenté a 120°C durante 16 horas. El producto requerido asi obtenido en
72% de rendimiento produjo los siguientes datos caracteristicos; Espectro
NMR: (CDClL3) 2.1 (m, 2H), 2.5 (m, 4H), 2.6 (t, 2H), 3.7 (m, 4H), 4.05 (s,
3H), 4.25 (t, 2H), 6.1 (s, 2H), 7.05 (s, 1H), 7.15 (s, 1H), 7.3 (s, 1H), 7.75 (s,
1H), 8.7 (s, 1H); Espectro de Masa: M+H" 474 y 476.

[15] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-(3-

cloropropoxi)-7-metoxiquinazolina y |-acetilpiperazina. La mezcla de
reacciéon se calenté a 120°C durante 16 horas. El producto requerido asi
obtenidko en 39% de rendimiento produjo los siguientes datos
caracteristicos; Espectro NMR: (CDCl; y CD;CO,D) 2.15 (s, 3H), 2.35 (m,
2H), 3.15-3.3 (m, 6H), 3.8 (m, 2H), 3.9 (m, 2H), 4.0 (s, 3H), 4.3 (t, 2H),
6.15 (s, 2H), 7.6 (s, 1H), 7.65 (s, 1H), 7.8 (s, 1H), 8.65 (s, 1H); Espectro de
Masa: M+H' 515 y 517.

[16] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-(3-

cloropropoxi)-7-metoxiquinazolina y 1-acetilpiperazina. La mezcla de

\6&
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;eaccién se calenté a 120°C durante 15 horas. El producto requerido agf- Lbs
obtenido en 27% de rendimiento produjo los siguientes datos
caracteristicos; Espectro NMR: (CDCl; y CD;CO,;D) 2.3 (m, 2H), 2.7 (s,

3H), 3.3 (t, 2H), 3.4 (m, 4H), 3.5 (m, 4H), 4.0 (s, 3H), 4.3 (t, 2H), 6.15 (s,

2H), 7.6 (s, 1H), 7.65 (s, 1H), 7.8 (s, 1H), 8.65 (s, 1H); Espectro de Masa:

M+H" 487 y 489.

[17] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-(3-

cloropropoxi)-7-metoxiquinazolina y (3RS,4SR)-3,4-
metilendioxipirrolidina. La mezcla de reaccién se calentd a 95°C durante 3
horas. El producto de reaccién se purificé por cromatografia de columna en
una columna de silice de fase reversa C18 (Columna Waters Symmetry,
silice de 5 micrones, 19 mm didmetro, 100 mm longitud) usando una
mezcla decrecientemente polar de agua y acetonitrilo (que contenia 4cido
acético al 1%) como eluyente. Se evaporaron los disolventes organicos y se
ajustd el pH de la fase acuosa a 7. La solucién se extrajo con cloruro de
metileno y la fase organica se seco sobre sulfato de magnesio y se evaporé.
El residuo resultante se trituré bajo éter dietilico para producir el producto
requerido en 57% de rendimiento el cual produjo los siguientes datos
caracteristicos; Espectro NMR: (CDCl; y CD;CO,D) 2.3 (m, 2H), 3.3 (m,
2H), 3.4 (1, 2H), 3.6 (d, 2H), 4.0 (s, 3H), 4.3 (t, 2H), 4.8 (m, 3H), 5.2 (s,
1H), 6.15 (s, 2H), 7.55 (s, 1H), 7.6 (s, 1H), 7.8 (s, 1H), 8.6 (s, 1H); Espectro
de Masa: M+H" 502 y 504.

[18] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(2-
cloroetoxi)-5-tetrahidropiran-4-iloxiquinazolina y 1-prop-2-inilpiperazina.
La mezcla de reaccion se calent6é a 80°C durante 3 horas y luego a 110°C
durante 5 horas. El producto de reaccidn se purificé por cromatografia de
columna en una columna de silice Waters X-Terra (fase reversa C18, 5
micrones, 19 mm diametro, 100 mm longitud) y se eluyd con mezclas
decrecientemente polares de un tampén de carbonato de amonio (2 g/L en
agua) y acetonitrilo. Se recogieron fracciones apropiadas, el disolvente
organico se evapord y la mezcla resultante se dividio en porciones entre

acetato de etilo y una solucién de bicarbonato de sodio acuoso saturado. La
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'fase organica se seco sobre sulfato de magnesio y se evapord. Se obtuvo asi
el producto requerido en 54% de rendimiento el cual produjo los siguientes
datos caracteristicos; Espectro NMR: (DMSQOds y CD;CO,D) 1.85 (m, 2H),
2.15 (m, 2H), 2.5-3.0 (m, 10H), 3.15 (s, 1H), 3.3 (s, 2H), 3.55 (t, 2H), 3.9
(m, 2H), 4.3 (m, 2H), 5.05 (m, 1H), 6.2 (s, 2H), 6.9 (s, 2H), 7.8 (s, 1H), 8.5
(s, 1H); Espectro de Masa: M+H" 567 y 569; Analisis Elemental: Hallado
C, 55.9; H, 5.6; N, 14.0; C,sH;,CIN¢O; 2H,0 requiere C, 55.8; H, 5.85; N,
13.9%.

[19] Usando las condiciones detalladas descritas en la Nota [18]

inmediatamente arriba, 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(2-
cloroetoxi)-5-tetrahidropiran-4-iloxiquinazolina se hizo reaccionar con
morfolina para producir el producto requerido en 48% de rendimiento el
cual produjo los siguientes datos caracteristicos; Espectro NMR: (DMSQd,
y CD;CO;D) 1.8 (m, 2H), 2.15 (m, 2H), 2.55 (m, 4H), 2.8 (m, 2H), 3.5 (m,
2H), 3.6 (m, 4H), 3.9 (m, 2H), 4.3 (t, 2H), 5.1 (m, 1H), 6.2 (s, 2H), 6.9 (m,
2H), 7.8 (s, 1H), 8.45 (s, 1H); Espectro de Masa: M+H" 530 y 532; Andlisis
Elemental: Hallado C, 51.8; H, 5.8; N, 12.1;C;5H2sCIN;sOg 2.5H,0 requiere
C,52.2; H,5.8; N, 12.2%.

[20] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(3-

cloropropoxi)-5-tetrahidropiran-4-iloxiquinazolina (descrita en Ejemplo 9
mas adelante) y morfolina. El producto requerido asi obtenido en 30% de
rendimiento produjo los siguientes dalos caracteristicos; Espectro NMR:
(CDCl; y CF;CO;D) 2.05 (m, 2H), 2.35 (m, 4H), 3.15 (m, 2H), 3.45
(m,2H), 3.75 (m, 4H), 3.9 (m, 2H), 4.2 (m, 6H), 5.0 (m, 1H), 6.3 (s, 2H),
6.85 (s, 1H), 7.0 (s, 1H), 7.9 (s,1H), 8.7 (s, 1H); Espectro de Masa: M+H"
544 y 546.

[21] Los reactivos fueron 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(3-

cloropropoxi)-5-tetrahidropiran-4-iloxiquinazolina y 1-prop-2-
inilpiperazina. El producto de reaccion se purificé por cromatografia de
columna en una columna de silice de fase reversa C18 (Columna Waters
Symmetry, silice de 5 micrones, 19 mm didmetro, 100 mm longitud) usando

una mezcla decrecientemente polar de agua y acetonitrilo (que contenia

\6

(N
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;icido acético al 1%) como eluyente. Se evaporaron los disolventes
organicos y se ajusto el pH de la fase acuosa a 9. La solucion se extrajo con L6‘4
cloruro de metileno y la fase orgénica se seco sobre sulfato de magnesio y

se evapord. El residuo resultante se trituré bajo pentano para producir el
producto requerido en 48% de rendimiento el cual produjo los siguientes

datos caracteristicos; Espectro NMR: (DMSOdg y CD;CO,D) 1.85 (m, 2H),

2.0 (m, 2H), 2.15 (m, 2H), 2.5-2. 8 (br m, 10H), 3.15 (s, 1H), 3.3 (s, 2H),

3.55 (t, 2H), 3.9 (m, 2H), 4.2 (t, 2H), 5.05 (m, 1H), 6.2 (s, 2H), 6.85 (s, lH);

6.9 (s, 1H), 7.8 (s, 1H), 8.45 (s, 1H); Espectro de Masa: M+H" 581 y 583.

[22} Los reactivos fueron 7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-

4-ilamino)-5-isopropoxiquinazolina y piperazina. El producto requerido asi
obtenido en 30% de rendimientc produjo los siguientes datos
caracteristicos; Espectro NMR: (CDCls) 1.55 (d, 6H), 2.6 (m, 4H), 2.85 (t,
2H), 2.95 (m, 4H), 4.25 (t, 2H), 4.85 (m, 1H), 6.15 (s, 2H), 6.55 (s, 1H),
6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H); Espectro de Masa: M+H"
487 y 489; Andlisis Elemental: Hallado C, 55.4; H, 5.5; N, 16.4;
C23H2;CINGO, 0.1Et;,0 0.6H,O requiere C, 55.65; H, 5.8; N, 16.6%.

[23] Los reactivos fueron 7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-

4-ilamino)-5-isopropoxiquinazolina y 1-(2-hidroxietil)piperazina. La
mezcla de reaccién se calenté a 85°C durante 8 horas. El producto de
reaccion se purifico por cromatografia de columna en silice usando mezclas
crecientemente polares de cloruro de metileno y metanol como eluyente. El
material asi obtenido se tritur6 bajo éter dietilico para producir el producto
requerido en 67% de rendimiento el cual produjo los siguientes datos
caracteristicos; Espectro NMR: (CDCls) 1.5 (d, 6H), 2.5-2.7 (br m, 12H),
3.65 (t, 2H), 4.25 (t, 2H), 4.8 (m, 1H), 6.15 (s, 2H), 6.6 (s, 1H), 6.85 (s,
1H), 7.25 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H); Espectro de Masa:
M+H" 531 y 533; Andlisis Elemental: Hallado C, 55.4; H, 6.05; N, 15.2;
C,5H;3,CINgO;5 0.1Et,0 0.5H,0 requiere C, 55.7; H, 6.1; N, 15.35%.

[24] Los reactivos fueron 7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-

4-ilamino)-5-isopropoxiquinazolina y pirrolidina. La mezcla de reaccion se

calenté 80°C durante 4 horas. El producto de reaccion se purificé por
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cromatografia de columna en una columna de silice de fase reversa C18
(Columna Waters Symmetry, silice de 5 micrones, 19 mm diametro, 100
mm longitud) usando una mezcla decrecientemente polar de agua y
acetonitrilo (que contenia acido acélico al 1%) como eluyente. Se
evaporaron los disolventes orgénicos y se ajusté el pH de la fase acuosa a 9.
La solucién se extrajo con cloruro de metileno y la fase organica se secd
sobre sulfato de magnesio y se evapord. El residuo resultante se tritur6 bajo
pentano para producir el producto requerido en 62% de rendimiento el cual
produjo los siguientes datos caracteristicos; Espectro NMR: (CDCl5) 1.55
(d, 6H), 1.85 (m, 4H), 2.6 (m, 4H), 2.95 (t, 2H), 4.25 (t, 2H), 4.85 (m, 1H),
6.15 (s, 2H), 6.6 (s, 1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H);
Espectro de Masa: M+H" 472 y 474; Andlisis Elemental: Hallado C, 58.3;
H, 5.4; N, 14.7; C33Hy6CINsO, requiere C, 58.5; H, 5.55; N, 14.8%.

[25] Usando las condiciones detalladas descritas en la Nota [24]

inmediatamente arriba, 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(2-
cloroetoxi)-5-tetrahidropiran-4-iloxiquinazolina se hizo reaccionar con
piperidina para producir el producto requerido en 52% de rendimiento el
cual produjo los siguientes datos caracteristicos; Espectro NMR: (CDCl)
1.45 (m, 2H), 1.55 (d, 6H), 1.65 (m, 4H), 2.5 (m, 4H), 2.85 (t, 2H), 4.25 (1,
2H), 4.85 (m, 1H), 6.15 (s, 2H), 6.6 (s, 1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6
(s, 1H), 9.6 (s, 1H); Espectro de Masa: M+H" 486 y 488; Analisis
Elemental: Hallado C, 59.3; H, 5.9; N, 14.4; CyHCINsO, requiere C,
59.3; H, 5.8; N, 14.4%.

[26] Usando las condiciones detalladas descritas en la Nota [24]

inmediatamente arriba, 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(2-
cloroetoxi)-5-tetrahidropiran-4-iloxiquinazolina se hizo reaccionar con
morfolina para producir el producto requerido en 57% de rendimiento el
cual produjo los siguientes datos caracteristicos; Espectro NMR: (CDCl;)
1.55 (d, 6H), 2.6 (m, 4H), 2.85 (t, 2H), 3.75 (m, 4H), 4.25 (t, 2H), 4.85 (m,
1H), 6.15 (s, 2H), 6.55 (s, 1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s,
1H); Espectro de Masa: M-+H' 488 y 490; Anilisis Elemental: Hallado C,
56.6; H, 5.4; N, 14.2; C3H2sCIN;sOs requiere C, 56.6; H, 5.4; N, 14.35%.
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[27] Usando las condiciones detalladas descritas en la Nota [24]
inmediatamente arriba, 4-(5-cloro—2,En-metilendioxipirid—4-ilamino)-7-(2-
cloroetoxi)-5-tetrahidropiran-4-iloxiquinazolina se hizo reaccionar con 1-
prop-2-inilpiperazina para producir el producto requerido en 41% de
rendimiento el cual produjo los siguientes datos caracteristicos; Espectro
NMR: (CDCL;) 1.55 (d, 6H), 2.25 (s, 1H), 2.65 (br m, 8H), 2.9 (¢, 2H), 3.3
(s, 2H), 4.25 (t, 2H), 4.85 (m, 1H), 6.15 (s, 2H), 6.55 (s, 1H), 6.85 (s, 1H),
7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H); Espectro de Masa: M+H" 525 y 527,
Analisis Elemental: Hallado C, 59.3; H, 5.4; N, 15.85; C,6H29CINGO,
requiere C, 59.5; H, 5.6; N, 16.0%.

[28] Los reactivos fueron 7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-

4-ilamino)-5-isopropoxiquinazolina y (3RS,4SR)-3,4-dimetoxipirrolidina.
El producto requerido asi obtenido en 78% de rendimiento produjo los
siguientes datos caracteristicos; Espectro NMR: (DMSOds y CD;CO;D)
1.45 (d, 6H), 2.7 (m, 2H), 3.0 (m, 2H), 3.15 (m, 2H), 3.3 (s, 6H), 3.75 (m,
2H), 4.25 (t, 2H), 5.5 (m, 1H), 6.2 (s, 2H), 6.8 (s, 1H), 6.85 (s, 1H), 7.8 (s,
1H), 8.45 (s, 1H); Espectro de Masa: M+H" 532 y 534; Analisis Elemental:
Hallado C, 56.0; H, 5.6; N, 12.85; C,sH3CIN5sOg 0.3H,0 requiere C, 56.25;
H, 5.7; N, 13.1%.

La (3RS,48R)-3,4-dimetoxipirrolidina usada como material de

partida se obtuvo como sigue:-

Una solucién de tert-butil (3RS,4SR)-3,4-dihidroxipirrolidin-1-
carboxilato (1 g) en DMF (20 ml) se enfri6 a 0-5°Cy se agreg0 en porciones
hidruro de sodio (60% dispersion en aceite mineral, 0.433 g). La mezcla de
reaccion se agité a 5°C durante 1 hora. Se agregé yoduro de metilo (0.675
ml) y la mezcla de reaccion se dejo calentar a temperatura ambiente y se
agité durante 16 horas. El DMF se evapord y el residuo se dividi6 en
porciones entre éter dietilico y agua. La fase orgédnica se lavé con agua y
salmuera, se seco sobre sulfato de magnesio y se evaporé. El residuo se
purificé por cromatografia de columna en silice usando mezclas
crecientemente polares de éter de petréleo (b.p. 40-60°C) y acetato de etilo

como eluyente. Se obtuvo asi tert-butil (3RS,4SR)-3,4-dimetoxipirrolidin-

16
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1-carboxilato como un aceite (1.06g); Espectro NMR: (CDCl5) 1.45 (s, 9H),
3.35 (m, 1H), 3.45 (s, 6H), 3.5 (m, 2H), 3.55 (m, 1H), 3.85 (m, 2H).

Una solucion 5M enfriada de cloruro de hidrégeno en isopropanol (3
ml) se agregd a una solucion de tert-butil (3RS,4SR)-3,4-
dimetoxipirrolidin-1-carboxilato (1 g) en cloruro de metileno (25 ml) que se
enfrié en un bafio de aceite. La mezcla de reaccidon se dejé calentar a
temperatura ambiente y se agité duranie 16 horas. El disolvente se evaporo.
Se obtuvo asi clorhidrato de (3RS,4SR)-3,4-dimetoxipirrolidina como un
aceite (0.72 g); Espectro NMR: (DMSOQOdg) 3.1 (m, 2H), 3.25 (m, 2H), 3.35
(s, 6H), 4.0 (m, 2H}), 9.3 (br s, 1H), 9.5 (br s, 1H).

El material asi obtenido se disolvié en cloruro de metileno y se

agregd una solucion 7M de amoniaco metandlico (0.2 ml). La mezcla
resultante se agitd a temperatura ambiente durante 5 minutos. La mezcla se
filtré y el disolvente se evapord a temperatura ambiente bajo vacio. Se
obtuvo asi (3RS,4SR)-3,4-dimetoxipirrolidina la cual se utilizé sin ninguna
purificacion adicional.

[29] Usando las condiciones detalladas descritas en la Nota [24]
inmediatamente arriba, excepto que el producto se trituré bajo éter dietilico
mads bien que bajo pentano, 4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-
(2-cloroetoxi)-5-tetrahidropiran-4-iloxiquinazolina se hizo reaccionar con
(3RS,4SR)-3,4-etilidendioxipirrolidina para producir el producto requerido
en 67% de rendimiento el cual produjo los siguientes datos caracteristicos;
Espectro NMR: (CDCl;) 1.45 (d, 3H). 1.55 (d, 6H), 2.3 (d, 2H), 2.95 (m,
2H), 3.25 (d, 2H), 4.25 (t, 2H), 4.55 (m, 2H), 4.8 (m, 1H), 5.0 (m, 1H), 6.15
(s, 2H), 6.55 (s, 1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H);
Espectro de Masa: M+H" 530 y 532; Analisis Elemental: Hallado C, 56.7;
H, 5.5; N, 12.9; C5H,5CIN;sOg 0.1Et,O requiere C, 56.8; H, 5.4; N, 13.0%.

La (3RS,4SR)-3,4-etilidendioxipirrolidina usada como material de

partida se obtuvo como sigue:- ,
Una solucion de tert-butil (3RS,4SR)-3,4-dihidroxipirrolidin-1-
carboxilato (0.5 g) en cloruro de metileno (15 ml) se enfrié a 0-5°C y se

agregaron alternativamente acetaldehido dimetilacetal (0.782ml) y acido 4-
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toluensulfénico (0.025 g). La mezcla de reaccién se agitd a temperatura
ambiente durante 2 horas. La mezcla resultante se evaporoé y el residuo se
purific6 por cromatografia de columna en silice usando mezclas
crecientemente polares de éter de petroleo (b.p. 40-60°C) y acetato de etilo
como eluyente. Se obtuvo asi tert-butii (3RS,4SR)-3,4-
etilidendioxipirrolidin-1-carboxilate como un aceite (0.484g); Espectro
NMR: (CDCl;) 1.4 (d, 3H), 1.45 (s, 9H), 3.3 (m, 2H), 3.8 (m, 2H), 4.6 (m,
2H), 5.0 (q, 1H).

Una solucién SM enfriada de cloruro de hidréogeno en isopropanol (4
ml) se agregd a una solucion de tert-butil (3RS,4SR)-3,4-
etilidendioxipirrolidin-1-carboxilato (0.475 g) en cloruro de metileno (25
ml) que se enfrié en un bafio de aceite. La mezcla de reaccion se dejé
calentar a temperatura ambiente y se agité durante 2 horas. El disolvente se
evaporo y el residuo se triturd bajo éter dietilico. El precipitado se recogié
por filtracién, se lavé con éter dietilico y se secé. Se obtuvo asi clorhidrato
de (3RS,4SR)-34-etilidendioxipirrolidina (0.28 g); Espectro NMR:
(DMSOdg y CD;CO,D) 1.35 (d, 3H), 3.1 (d, 2H), 3.4 (d, 2H), 4.75 (s, 2H),
4.9 (q, 1H).

El material asi obtenido se disolvié en cloruro de metileno y se

agregdé una solucion 7M de amoniaco metandlico (0.2 ml). La mezcla
resultante se agito a temperatura ambiente durante 5 minutos. La mezcla se
filtré y el disolvente se evapor6é a temperatura ambiente bajo vacio. Se
obtuvo asi (3RS,4SR)-3,4-etilidendioxipirrolidina la cual se utilizé sin
ninguna purificacién adicional.

[30] Los reactivos fueron 7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-
4-ilamino) quinazolina y 1-metilpiperazina. El producto requerido asi
obtenido en 74% de rendimiento produjo los siguientes datos
caracteristicos; Espectro NMR: (CDCl; y CD;CO,D) Espectro de Masa:
M+H" 501 y 503; Analisis Elemental: Hallado C, 57.5; H, 6.5; N, 16.0;
C,4H,9CINGgO4 0.23H,0 requiere C, 57.8; H, 6.1; N, 16.2%.

[31] Los reactivos fueron 7-(3-cloropropoxi)-4-(5-cloro-2,3-

metilendioxipirid-4-ilamino)-5-isopropoxiquinazolina (cuya preparacién se
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describe en Ejemplo 12 mas adelante) y morfolina. El producto requerido
asi obtenido en 39% de rendimiento produjo los siguientes datos
caracteristicos; Espectro NMR: (CDCly) 1.55 (d, 6H), 2.05 (m, 2H), 2.45
(m, 4H), 2.55 (t, 2H), 3.7 (m, 4H), 4.15 (t, 2H), 4.85 (m, 1H), 6.15 (s, 2H),
6.5 (s,1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H); Espectro de
Masa: M+H" 502 y 504; Analisis Elemental: Hallado C, 57.3; H, 5.65; N,
13.6; C24H2sCIN;Os requiere C, 57.4; H, 5.6; N, 13.95%.

[32] Los  reactivos  fueron  7-(3-cloropropoxi)-4-(5-cloro-2,3-
metilendioxipirid-4-ilamino)quinazolina (cuya preparacion se describe en
Ejemplo 13 mas adelante) y morfolina. El producto requerido asi obtenido
en 45% de rendimiento produjo los siguientes datos caracteristicos;
Espectro NMR: (DMSOdg y CF3CO,D) 2.3 (m, 2H), 3.15 (m, 2H), 3.35 (m,
2H), 3.5 (m, 2H), 3.7 (m, 2H), 4.05 (m, 2H), 4.35 (m, 2H), 6.3 (s, 2H), 7.35

(s, 1H), 7.6 (d, 1H), 7.9 (s, 1H), 8.7 (d, 1H), 9.05 (s, 1H); Espectro de Masa:
M+H" 444 y 446; Analisis Elemental: Hallado C, 57.0; H, 5.1; N, 15.7;
C,1H2CINsO, requiere C, 56.8; H, 5.0; N, 15.8%.

[33] Los  reactivos fueron 7-(3-cloropropoxi)-4-(5-cloro-2,3-

metilendioxipirid-4-ilamino) quinazolina y l-acetilpiperazin. El producto
requerido asi obtenido en 34% de rendimiento produjo los siguientes datos
caracteristicos; Espectro NMR: (DMSQd; y CF3CO,D) 2.05 (s, 3H), 2.3 (s,
2H), 3.0 (m, 2H), 3.15 (m, 1H), 3.3-3.4 (m, 4H), 3.6 (m, 2H), 4.05 (m, 1H),
4.35 (m, 2H), 4.5 (m, 1H), 6.3 (s, 2H), 7.35 (s, 1H), 7.6 (d, 1H), 7.9 (s, 1H),
8.7 (d, 1H), 9.0 (s, 1H); Espectro de Masa: M+H" 485 y 487; Analisis
Elemental: Hallado C, 56.9; H, 5.4; N, 16.6; Cy3H,sCINsO, 0.15Et,0O
requiere C, 57.1; H, 5.4; N, 16.9%.

[34] Los reactivos fueron 7-(2-cloroetoxi)-4-(2,3-metilendioxipirid-4-
ilamino)quinazolina (cuya preparacién se describe en Ejemplo 14 mas
adelante) y 1-prop-2-inilpiperazina. Luego de enfriar la mezcla de reaccién
y evaporar el disolvente, el residuo se trituré bajo agua y el precipitado
resultante se aislo, se lavd con agua y éter dietilico y se secd. El producto
requerido asi obtenido en 60% de rendimiento produjo los siguientes datos

caracteristicos; Espectro NMR: (CDCl;) 2.26 (s, 1H), 2.8-2.6 (m, 8H), 2.97
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(t, 2H), 3.3 (s, 2H); 4.03 (s, 3H), 4.33 (t, 2H), 6.14 (s, 2H), 6.98 (s, 1H),
7.12 (br s, 1H), 7.30 (s, 1H), 7.73 (d, 1H), 8.08 (d, 1H), 8.76 (s, 1H);
Espectro de Masa: M+H" 463.

[35] Los reactivos fueron 7-(3-cloropropoxi)-4-(2,3-metilendioxipirid-4-
ilamino)quinazolina (cuya preparacion se describe en Ejemplo 15 mas
adelante) y 1-prop-2-inilpiperazina. El producto requerido asi obtenido en
57% de rendimiento produjo los siguientes datos caracteristicos; Espectro
NMR: (CDCI;) 2.13 (m, 2H), 2.26 (s, 1H), 2.6 (m, 10H), 3.31 (s, 2H), 4.04
(s, 3H), 4.26 (t, 2H), 6.14 (s, 2H), 6.98 (s, 1H), 7.12 (br s, 1H), 7.31 (s, 1H),
7.72 (d, 1H), 8.08 (d, 1H), 8.76 (s, 1H); Espectro de Masa: M+H" 477.

Ejemplo 7
6-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-
metoxiquinazolina

Usando un procedimiento analogo al descrito en Ejemplo 1, 4-cloro-
6-(2-cloroetoxi)-7-metoxiquinazolina se hizo reaccionar con 4-amino-5-
cloro-2,3-metilendioxipiridina para producir el compuesto del titulo en 59%
de rendimiento; Espectro NMR: (CDCl;) 3.95 (t, 2H), 4.05 (s, 3H), 4.4 (1,
2H), 6.1 (s, 2H), 7.05 (s, 1H), 7.2 (s, 1H), 7.35 (s, 1H), 7.75 (s, 1H), 8.75 (s,
1H); Espectro de Masa: M+H" 409 y 411.

La 4-cloro-6-(2-cloroetoxi)-7-metoxiquinazolina usada como
material de partida se prepar6 como sigue:-

Una mezcla de 6-acetoxi-7-metoxi-3,4-dihidroquinazolin-4-ona
(Solicitud Internacional de Patente WO 96/15118, Ejemplo 39 de la misma;
8 g), cloruro de tionilo (80 ml) y DMF (0.8 ml) se agit6 y se calento a 80°C
durante 1.5 horas. La mezcla se enfrié a temperatura ambiente y el cloruro
de tionilo se evapord. El material asi obtenido se suspendié en tolueno y se
evapor6 a sequedad (dos veces). El residuo resultante se diluyé con cloruro
de metileno (5 ml) y una mezcla 10:1 (290 ml) de metanol y se agrego una
solucién de hidréxido de amonio acuoso saturado. La mezcla resultante se
agito y se calenté a 80°C durante 5 minutos. El disolvente se evapord y el

residuo solido se suspendi6 en agua. Se ajusto la alcalinidad de la mezcla a
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pH 7 por la adicién de solucion de écido clorhidrico acuoso diluido. El
sdlido resultante se recogid por filtracion, se lavoé con agua y se secd bajo
vacio sobre pentoxido de fosforo. Se obtuvo asi 4-cloro-6-hidroxi-7-
metoxiquinazolina (6.08 g) la cual se usé sin mds purificacién; Espectro
NMR: (DMSQd) 4.05 (s, 3H), 7.4 (s, 1H), 7.45 (s, 1H), 8.8 (s, 1H).

Di-tert-butil azodicarboxilato {1.53 ml) se agregé en porciones
durante unos pocos minutos a una mezcla agitada de 4-cloro-6-hidroxi-7-
metoxiquinazolina (1 g), 2-cloroetanol (0.382 ml), trifenilfosfamida (1.74 g)
y cloruro de metileno (30 ml) y la mezcla de reaccion se agit6 a temperatura
ambiente durante 2 horas. La mezcla se evapord y el residuo se purificé por
cromatografia de columna en silice usando mezclas crecientemente polares
de cloruro de metileno y acetato de etilo como eluyente. Se obtuvo asi 4-
cloro-6-(2-cloroetoxi)-7-metoxiquinazolina como un so6lido blanco (1.06 g);
Espectro NMR: (CDCl;) 3.95 (t, 2H), 4.05 (s, 3H), 4.45 (t, 2H), 7.35 (s,
1H), 7.4 (s, 1H), 8.9 (s, 1H).

Eiemplo 8
6-(3-cloropropoxi)-4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-
metoxiquinazolina

Usando un procedimiento anédlogo al descrito en Ejemplo 1, 4-cloro-
6-(3-cloropropoxi)-7-metoxiquinazolina se hizo reaccionar con 4-amino-5-
cloro-2,3-metilendioxipiridina para producir el compuesto del titulo en 58%
de rendimiento; Espectro NMR: (CDCl;) 2.4 (m, 2H), 3.8 (t, 2H), 4.05 (s,
3H), 4.35 (t, 2H), 6.15 (s,2H), 7.05 (s, 1H), 7.2 (s, 1H), 7.3 (s, 1H), 7.75 (s,
1H), 8.7 (s, 1H); Espectro de Masa: M+H" 423 y 425.

La 4-cloro-6-(3-cloropropoxi)-7-metoxiquinazolina usada como
material de partida se prepar6 como sigue:-

Di-tert-butil azodicarboxilato (1.84 g) se agrego en porciones durante
uno cuantos minutos a una mezcla agitada de 4-cloro-6-hidroxi-7-
metoxiquinazolina (1.2 g), 3-cloropropanol (0.572 ml), trifenilfosfamida
(2.1 g) y cloruro de metileno (30 ml) y la mezcla de reaccién se agitd a

temperatura ambiente durante 3 horas. La mezcla se evaporé y el residuo se

JED



WO 2004/041829 PCT/GB2003/004703
-108 -

purificd por cromatografia de columna en silice usando mezclas
crecientemente polares de cloruro de metileno y acetato de etilo como
eluyente. El material asi obtenido se triturd bajo éter dietilico. El sélido
resultante se aislé y se secéd bajo vacio. Se obtuvo asi 4-cloro-6-(3-
cloropropoxi)-7-metoxiquinazolina como un sdlido blanco (0.84 g);
Espectro NMR: (CDCl;) 2.4 (m, 2H), 3.8 (t, 2H), 4.05 (s, 3H), 4.35 (t, 2H),
7.35 (s, 1H), 7.45 (s, 1H), 8.9 (s, 1H).

Eiemplo 9
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(3-cloropropoxi)-5-
tetrahidropiran-4-iloxiquinazolina

Usando un procedimiento analogo al descrito en Ejemplo 1, 4-cloro-
7-(3-cloropropoxi)-5-tetrahidropiran-4-iloxiquinazolina se hizo reaccionar
con 4-amino-5-cloro-2,3-metilendioxipiridina para producir el compuesto
del titulo en 78% de rendimiento; Espectro de Masa: M+H" 493 y 495,

La  4-cloro-7-(3-cloropropoxi)-5-tetrahidropiran-4-iloxiquinazolina
usada como material de partida se preparé como sigue:-

Usando un procedimiento andlogo al descrito en la porcion de
Ejemplo 4 que atafie a la preparacion de materiales de partida, 4-cloro-7-
hidroxi-5-tetrahidropiran-4-iloxiquinazolina (2.5 g) se hizo reaccionar con
3-cloropropanol. Se obtuvo asi el material de partida requerido 21% de
rendimiento; Espectro NMR: (DMSOds y CF3CO,D) 1.7 (m, 2H), 2.0 (m,
2H), 2.25 (m, 2H), 3.55 (m, 2H), 3.8 (t, 2H), 3.9 (m, 2H), 4.3 (t, 2H), 4.95
(m, 1H), 6.8 (s, 1H), 6.9 (s, 1H), 9.2 (s, 1H).

Ejemplo 10
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(2,4-dimetoxibenciloxi)-5-
isopropoxiquinazolina

Usando un procedimiento analogo al descrito en Ejemplo 1, 4-cloro-
7-(2,4-dimetoxibenciloxi)-5-isopropoxiquinazolina se hizo reaccionar con
4-amino-5-cloro-2,3-metilendioxipiridina para producir el compuesto del

titulo en 75% de rendimiento; Espectro NMR: (CDCl5) 1.55 (d, 6H), 3.8 (s,

A
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3H), 3.85 (s, 3H), 4.8 (m, 1H), 5.15 (s, 2H), 6.15 (s, 2H), 6.5 (m, 2H), 6.6
(s, 1H), 7.0 (s, 1H), 7.35 (d, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H);
Espectro de Masa: M+H' 525 y 527.

La 4-cloro-7-(2,4-dimetoxibenciloxi)-5-isopropoxiquinazolina usada
como material de partida se prepard como sigue:-

Hidruro de sodio (dispersion del 60% en aceite mineral; 40 g) se
agreg6 en porciones a una solucion de isopropanol (30 g) en DMF (500 ml)
que se habia enfriado a 5°C. La mezcla se dejo calentar a temperatura
ambiente y se agité durante 60 minutos. Se agrego 5,7-difluoro-3,4-
dihidroquinazolin-4-ona (Solicitud Internacional de Patente WO 01/94341;
90 g) y la mezcla se agité a temperatura ambiente durante 3 horas. La
mezcla se verti6 en agua (1 litro) y, con agitacion vigorosa, se agrego acido
acético glacial para acidificar la mezcla a pH 5. El sélido resultante se
aislé, se lavd con agua y con éter dietilico y se secd bajo vacio. Se obtuvo
asi 7-fluoro-5-isopropoxi-3,4-dihidroquinazolin-4-ona (79 g); Espectro
NMR: (DMSOdg) 1.31 (s, 6H), 4.73 (m, 1H), 6.89 (m, 1H), 6.95 (m, 1H),
7.96 (s, 1H); Espectro de Masa: M+H' 223.

Una mezcla de 7-fluoro-5-isopropoxi-3,4-dihidroquinazolin-4-ona
(61 g), alcohol 2,4-dimetoxibencilico (138 g), tert-butéxido de potasio (185
g) y THF (1.5 litros) se agit6 y se calento a reflujo durante 18 horas. Luego
de enfriar, el disolvente se evapord y se agregd una mezcla de cloruro de
metileno (400 ml) y agua (600 ml). Con el enfriamiento, la mezcla de 2
fases se neutralizd por la adicién de 2N de acido clorhidrico acuoso. La
mezcla se filtr6 y la fase orgdnica se separd, se secd sobre sulfato de
magnesio y se evapord. El residuo se triturd bajo éter dietilico. Se obtuvo
asi 7-(2,4-dimetoxibenciloxi)-5-isopropoxi-3,4-dihidroquinazolin-4-ona (68
g); Espectro NMR: (DMSOd) 1.28 (s. 6H), 3.78 (s, 3H), 3.82 (s, 3H), 4.63
(m, 1H), 5.06 (s, 2H), 6.55 (m, 2H), 6.62 (s, 1H), 6.71 (s, 1H), 7.33 (d, 1H),
7.88 (s, 1H); Espectro de Masa: M+H" 371.

Una mezcla de una porcion (4 g) del material asi obtenido, oxicloruro
de fésforo (1.98 g), diisopropiletilamina (3.6 g} y cloruro de metileno (100

ml) se agit6 y se calentd a 75°C durante 3 horas. La mezcla se enfri6 y se
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evapord. El residuo se secé bajo vacio durante 1 hora y se purificé por
cromatografia de columna en silice usando una mezcla 20:3 de cloruro de
metileno y acetato de etilo como eluyente. Se obtuvo asi 4-cloro-7-(2,4-
dimetoxibenciloxi)-Sisopropoxiquinazolina como un sélido (2.63 g);
Espectro NMR: (CDCls;) 1.46 (s, 3H), 1.47 (s, 3H), 3.83 (s, 3H), 3.85 (s,
3H), 4.68 (m, 1H), 5.16 (s, 2H), 6.52 (m, 2H), 6.65 (s, 1H), 7.06 (s, 1H),
7.33 (d, 1H), 8.78 (s, 1H); Espectro de Masa: M+H' 389.

Eiemplo 11
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-hidroxi-5S-
isopropoxiquinazolina

Acido trifluoroacético (4.5ml) se agregé a una solucién de 4-(5- @
cloro-2,3-metilendioxipirid-4-ilamino)- 7-(2,4-dimetoxibenciloxi)-5-
isopropoxiquinazolina (0.53 g) en cloruro de metileno (9 ml) y la mezcla de
reaccion se agitd a temperatura ambiente durante 30 minutos. Los
disolventes se evaporaron para producir la sal del icido di-trifluoroacético
(0.618 g) del compuesto requerido. Una porcidn de esta sal se disolvid en
cloruro de metileno (2 ml) y se agregd una solucion 7M de amoniaco
metandlico. La mezcla se filtrd y el filtrado se evapor6. Se obtuvo asi el

compuesto del titulo; Espectro de Masa: M+H' 375 y 377.

Eiemplo 12
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(3-cloropropoxi)-5-
isopropoxiquinazolina

Una mezcla de sal de &cido 4-(5-cloro-2,3-metilendioxipirid-4-
ilamino)-7-hidroxi-5-isopropoxiquinazolin-ditrifluoroacético (0.615 g), 1,3-
dicloropropano (0.38 ml), carbonato de potasio (0.56 g) y DMF (6 ml) se
agito y se calent6 a 80°C durante 5 horas. Luego de enfriar, los sdlidos se
extrajeron por filtracion y el filtrado se evapord. El residuo se purificé por
cromatografia de columna en silice usando una mezcla 24:1 de cloruro de
metileno y metanol como eluyente. Se obtuvo asi el compuesto del titulo

(0.32 g); Espectro NMR: (CDCL) 1.55 (d, 6H), 2.3 (m, 2H), 3.8 (t, 2H),
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4.25 (t, 2H), 4.9 (m, 1H), 6.15 (s, 2H), 6.5 (s, 1H), 6.9 (s, 1H), 7.75 (s, 1H),
8.6 (s, 1H), 9.6 (s, 1H).

Ejemplo 13
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(3-cloropropoxi)
quinazolina

Usando un procedimiento analogo al descrito en Ejemplo 1, 4-cloro-
7-(3-cloropropoxi)quinazolina se hizo reaccionar con 4-amino-5-cloro-2,3-
metilendioxipiridina para producir el compuesto del titulo en 89% de
rendimiento; Espectro NMR: (DMSOQOdg y CF;C0O,D) 2.25 (m, 2H), 3.8 (t,
2H), 4.35 (t, 2H), 6.25 (s, 2H), 7.35 (s, 1H), 7.6 (d, 1H), 7.9 (s, 1H), 8.7 (d,
1H), 9.0 (s, 1H). ®

La 4-cloro-7-(3-cloropropoxi)quinazolina usada como material de
partida se prepard como sigue:-

Hidruro de sodio (dispersion del 60% en aceite mineral; 2.92 g) se
agregd en porciones durante 45 minutos a una mezcla agitada de 1,3-
propanodiol (5.3 ml) y DMF (20 ml) que se habia enfriado a 0°C. La
mezcla resultante se agitd a temperatura ambiente durante 1 hora y luego se
calenté a 60°C. Se agreg6 7-fluoro-3,4-dihidroquinazolin-4-ona (Solicitud
Internacional de Patente WO 01/04102, Ejemplo 2, Nota [12] de la misma;
2 g) y la mezcla de reaccion se agitd y se calentd a 115°C durante 3.5 horas. @
La mezcla de reaccién se enfrié a 0°Cy se agregé agua (50 ml). La mezcla
se acidificd a pH 5.9 con 2N de 4cido clorhidrico. El precipitado resultante
se recogid por filtracién, se lavé con aguay se secd bajo vacio sobre
pentéxido de fosforo a 40°C. El sdlido asi obtenido se lavo con éter
dietilico y se secé nuevamente bajo vacio. Se obtuvo asi 7-(3-
hidroxipropoxi)-3,4-dihidroquinazolin-4-ona (2.1 g); Espectro NMR:
(DMSOdg) 1.9 (m, 2H), 3.6 (m, 2H), 4.15 (m, 2H), 4.6 (br s, 2H), 7.1 (m,
2H), 8.05 (m, 2H); Espectro de Masa: M+H" 221.

Una mezcla de 7-(3-hidroxipropoxi)-3,4-dihidroquinazolin-4-ona (1
g), 1,2-dicloroetano (50 ml), trifenilfosfamida (5.24 g) y tetracloruro de

carbono (2.9 ml) se agitd y se calent6 a 70°C durante 2 horas. El disolvente
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se evapord y el residuo se purificé por cromatografia de columna en silice
usando inicialmente cloruro de metileno seguido por un incremento gradual
de la polaridad del disolvente hasta una mezcla 9:1 de cloruro de metileno y
metanol como eluyente. Se obtuvo asi 4-cloro-7-(3-cloropropoxi)
quinazolina (1.23 g; que contenia 0.6 moles de oxido de trifenilfosfamida

por mol de producto); Espectro de Masa: M+H" 393 y 395.

Ejemplo 14
7-(2-cloroetoxi)-4-(2,3-metilendioxipirid-4-ilamino)-6-
metoxiquinazolina

Hexametildisilazano de sodio (soluciéon 1M en THF; 2 ml) se agreg6
gota a gota a una mezcla de 4-amino-2,3-metilendioxipiridina (0.138 g), 4-
cloro-7-(2-cloroetoxi)-6-metoxiquinazolina (0.272 g) y THF (5 ml) que se
habia enfriado a 0°C. La mezcla se agit6 a 0°C durante 1 hora. La mezcla
resultante se dejo calentar a temperatura ambiente y se agitd durante 2
horas. La reaccion se atemperd por la adicion de dcido acético glacial (0.12
ml). Los disolventes se evaporaron y el residuo se dividié en porciones
entre cloruro de metileno y una solucién de hidréxido de amonio acuoso.
La capa orgénica se recogi6 y se concentré en un volumen pequefio. Se
agrego éter dietilico y se formo un precipitado. El sélido resultante se aislo,
se lavd con éter dietilico y se sec6. Se obtuvo asi el compuesto del titulo
(0.245 g); Espectro NMR: (DMSOdg) 3.97 (s, 3H), 4.04 (m, 2H), 4.45 (m,
2H), 6.12 (s, 2H), 7.13 (br d, 1H), 7.25 (s,1H), 7.60 (d, 1H), 7.83 (s, 1H),
8.47 (s, 1H), 9.87 (br s, 1H); Espectro de Masa: M+H" 375,

La 4-amino-2,3-metilendioxipiridina usada como material de partida

se preparo como sigue:-

Dibromometano (31.5 ml) se agregd a una mezcla de 2,3-
dihidroxipiridina (33 g), carbonato de potasio (62 g) y NMP (200 ml) y la
mezcla se agit6 y se calenté a 90°C durante 16 horas. La mezcla se enfti6 a
temperatura ambiente y se filtré. El filtrado se dividi6 en porciones entre
éter dietilico (5 x 100 ml) y agua (200 ml). Los extractos organicos se

combinaron y se concentraron bajo vacio en un volumen aproximado de 20

)T
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ml. Se agregd éter de petréleo (b.p. 40-60°C; 300 ml) y la solucién se lavé
con salmuera. La capa organica se separ0 y se evapord. Se obtuvo asi 2,3-
metilendioxipiridina como un liquido (5.1 g); Espectro NMR: (CDCls) 6.05
(s, 2H), 6.76 (m, 1H), 6.99 (d, 1H), 7.65 (d, 1H).

Usando un procedimiento analogo al descrito en el segundo parrafo
de la porcion de Ejemplo 1, que atafie a la preparaciéon del material de
partida, 4-amino-5-cloro-2,3-metilendioxipiridina, 2,3-metilendioxipiridina
se hizo reaccionar con gas de diéxido de carbono para producir acido 2,3-
metilendioxipiridin-4-carboxilico en 80% de rendimiento; Espectro NMR:
(DMSOds) 6.24 (s, 2H), 7.13 (d, 1H); 7.63 (d, 1H).

Usando un procedimiento analogo al descrito en el tercer parrafo de

la porcion de Ejemplo 1 que atafie a la preparacion de materiales de partida, ®
4cido 2,3-metilendioxipiridin-4-carboxilico se hizo reaccionar con azida de
difenilfosforilo y tert-butanol anhidro para producir tert-butil 2,3-
metilendioxipirid-4-ilcarbamato en 62% de rendimiento; Espectro de Masa:
M+H" 239.

Usando un procedimiento analogo al descrito en el ultimo parrafo de
la porcién de Ejemplo 1 que atafie a la preparacién de materiales de partida,
tert-butil 2,3-metilendioxipirid-4-ilcarbamato se hizo reaccionar con 4acido
trifluoroacético para producir 4-amino-2,3-metilendioxipiridina en 80% de
rendimiento; Espectro NMR: (CDCl;) 3.98 (m, 2H), 5.98 (s, 2H), 6.24 (d, @
1H), 7.44 (d, 1H); Espectro de Masa: M+H" 139.

Ejemplo 15
7-(3-cloropropoxi)-4-(2,3-metilendioxipirid-4-ilamino)-6-
metoxiquinazolina

Usando un procedimiento analogo al descrito en Ejemplo 14, 4-cloro-
7-(3-cloropropoxi)-6-metoxiquinazolina se hizo reaccionar con 4-amino-
2,3-metilendioxipiridina para producir el compuesto del titulo en 68% de
rendimiento; Espectro NMR: (DMSQOdg) 2.26 (m, 2H), 3.83 (m, 2H), 3.96
(s, 3H), 4.28 (m, 2H), 6.12 (s, 2H), 7.15 (br d, 1H), 7.25 (s, 1H), 7.61 (d,
1H), 7.81 (s, 1H), 8.49 (s, 1H), 9.79 (br s, 1H); Espectro de Masa: M+H"
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Eiemplo 16
7-[2-(4-acetilpiperazin-1-il)etoxi]-4-(2,3-metilendioxipirid-4-ilamino)-5-
tetrahidropiran-4-iloxiquinazolina

Usando un procedimiento anélogo al descrito en Ejemplo 1, 7-[2- (4-
acetilpiperazin-1-il)etoxi]-4-cloro-5-tetrahidropiran-4-iloxiquinazolina
(0.113 g) se hizo reaccionar con 4-amino-2,3-metilendioxipiridina (0.036
g). La mezcla de reaccion se atemperd con acido acético glacial (0.031 g) y
se diluyo con metanol. La mezcla se evaporo y el residuo se purificoé por
cromatografia de columna en una columna de silice de fase reversa CI8
(columna Waters Symmetry, silice de 5 micrones, 20 mm diametro, 100 @
mm longitud) usando una mezcla decrecientemente polar de agua y
acetonitrilo (que contenia acido acético al 1%) como eluyente. El material
asi obtenido se diluyé con una solucién 7M de amoniaco metandlico. La
mezcla se evapord y el material asi obtenido se disolvié en cloruro de
metileno. La solucion se seco sobre sulfato de magnesio y se evaporo para
producir el compuesto del titulo como una espuma en 53% de rendimiento;
Espectro NMR: (CDCl,) 2.02 (m, 2H), 2.1 (s, 3H), 2.22 (m, 2H), 2.6
(m,4H), 2.9 (m, 2H), 3.51 (m, 2H), 3.6 (m, 2H), 3.66 (m, 2H), 4.1 (m, 2H),
4.25 (m, 2H), 4.73 (m, 1H), 6.13 (s, 2H), 6.59 (s, 1H), 6.9 (s, 1H), 7.7 (d, @
1H), 8.36 (d, 1H), 8.66 (s, 1H); Espectro de Masa: M+H" 537.

La 7-[2-(4-acetilpiperazin-1-il)etoxi]-4-cloro-5-tetrahidropiran-4-

iloxiquinazolina usada como material de partida se preparé como sigue:-
Hidruro de sodio (dispersion del 60% en aceite mineral; 0.6 g) se
agregd en porciones a una solucion de 4-hidroxitetrahidropirano (0.78 g) en
DMF (10 ml) que se habia enfriado a 5°C. La mezcla se dejé calentar a
temperatura ambiente y se agité durante 15 minutos. Se agregd 5,7-
difluoro-3,4-dihidroquinazolin-4-ona (Solicitud Internacional de Patente
WO 01/94341; 0.9 g) y la mezcla se agité a temperatura ambiente durante
30 minutos. La mezcla se vertié en agua (100 ml) y, con agitacion

vjgorosa, se agregd acido acético glacial para acidificar la mezcla a pH 5.
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El sélido resultante se aislo, se lavé con agua y con éter dietilico y se sec
bajo vacio. Se obtuvo asi 7-fluoro-S-tetrahidropiran-4-iloxi-3,4-
dihidroquinazolin-4-ona (1.1 g); Espectro NMR: (DMSOdg) 1.6-1.75 (m,
2H), 1.9-2.0 (m, 2H), 3.5-3.6 (m, 2H), 3.85-3.95 (m, 2H), 4.8 (m, 1H), 6.9
(m, 1H), 7.05 (m, 1H), 8.0 (s, 1H); Espectro de Masa: M+H" 265.

Luego de la repeticion de la anterior reaccion, una mezcla de 7-
fluoro-5-tetrahidropiran-4-iloxi-3,4-dihidroquinazolin-4-ona (5.3 g), 2-
piperazin-1-iletanol (3.9 g), tert-butéxido de potasio (6.7 g) y THF (200 ml)
se agitd y se calent6 a reflujo durante 3 horas. Se agregd una segunda
porcién (6.7 g) de_tert-butéxido de potasio y la mezcla se calentéd reflujo
durante 12 horas mas. La mezcla se enfri6 a temperatura ambiente y se
filtrd. El filtrado se evapord y el residuo se purificé por cromatografia de
columna en silice usando mezclas crecientemente polares de cloruro de
metileno y una solucidn 7M de amoniaco metanélico como eluyente. El
material asi obtenido se tritur6 bajo éter dietilico. Se obtuvo asi 7-(2-
piperazin-1-iletoxi)-S-tetrahidropiran-4-iloxi-3,4-dihidroquinazolin-4-ona
(5.2 g); Espectro NMR: (DMSOd¢ y CF3CO;D) 1.75 (m, 2H), 2.03 (m, 2H),
3.2-4.0 (m, 14H), 4.59 (m, 2H), 4.92 (m, IH), 6.88 (s, 1H), 6.9 (s, 1H), 9.28
(s, 1H); Espectro de Masa: M+H" 375,

Anhidrido acético (1.51 ml) se agregé gota a gota a una mezcla
agitada de 7-(2-piperazin-1-iletoxi)-5-tetrahidropiran-4-iloxi-3,4-
dihidroquinazolin-4-ona (5 g) y agua (20 ml) y la mezcla resultante se agitd
a temperatura ambiente durante 10 minutos. La mezcla de reaccién se
evapord y el residuo se triturd bajo érer dietilico. El sélido resultante se
aislo, se lavé con éter dietilico y se secé bajo vacio. Se obtuvo asi 7-[2-(4-
acetilpiperazin-1-il)etoxi]-5-tetrahidropiran-4-iloxi-3,4-dihidroquinazolin-
4-ona (5.5 g); Espectro NMR: (DMSQOds y CF,CO;D) 1.75 (m, 2H), 2.03
(m, 2H), 2.08 (s, 3H), 3.0-4.2 (m, 13H), 4.56 (m, 3H), 4.94 (m, 1H), 6.84 (s,
1H), 6.9 (s, 1H), 9.21 (s, 1H); Espectro de Masa: M+H" 417.

Una mezcla de una porcion (0.416 g) del material asi obtenido,
trifenilfosfamida (0.655 g), tetracloruro de carbono (0.34 mi) y 1,2-
djeforoetano (20 ml) se agité y se calent6 a 70°C durante 1.5 horas. La
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mezcla se evaporé y el residuo se purificod por cromatografia de columna en
silice usando mezclas crecientemente polares de cloruro de metileno y una
solucion 7M de amoniaco metandlico (una gradiente de disolvente con
solucion de amoniaco metandlico de 1% a 3%) como eluyente. Se obtuvo
asi 7-[2-(4-acetilpiperazin-1-il)etoxi]-4-cloro-5-tetrahidropiran-4-
iloxiquinazolina como un sélido (0.35 g); Espectro NMR: (CDCl;) 2.0 (m,
2H), 2.1 (s, 3H), 2.12 (m, 2H), 2.58 {(m, 4H), 2.9 (m, 2H), 3.51 (m, 2H),
3.68 (m, 4H), 4.05 (m, 2H), 4.25 (m, 2H), 4.75 (m, 1H), 6.62 (s, 1H), 6.94
(s, 1H), 8.82 (s, 1H); Espectro de Masa: M+H" 435 y 437.

Ejemplo 17
7-[2-(4-acetilpiperazin-1-il)etoxi]-4-(2,3-metilendioxipirid-4-ilamino)-5-
isopropoxiquinazolina

Usando un procedimiento analogo al descrito en Ejemplo 16, 7-[2-
(4-acetilpiperazin-1-il)etoxi]-4-cloro-5-isopropoxiquinazolina se  hizo
reaccionar con 4-amino-2,3-metilendioxipiridina para producir el
compuesto del titulo en 55% de rendimiento; Espectro NMR: (CDCl;) 1.55
(s, 3H), 1.56 (s, 3H), 2.1 (s, 3H), 2.59 (m, 4H), 2.89 (m, 2H), 3.51 (m, 2H),
3.67 (m, 2H), 4.24 (m, 2H), 4.85 (m, 1H), 6.13 (s, 2H), 6.57 (s, 1H), 6.85 (s,
1H), 7.71 (d, 1H), 8.41 (d, 1H), 8.66 (s. 1H); Espectro de Masa: M+H" 495.

La 7-[2-(4-acetilpiperazin-1-il)etoxi]-4-cloro-5-

isopropoxiquinazolina que se requiere como material de partida se prepar6
como sigue usando procedimientos anélogos a los descritos en la porcion de
Ejemplo 16 que atafie a la preparacion de materiales de partida.

5,7-Difluoro-3,4-dihidroquinazolin-4-ona se hizo reaccionar con
isopropanol para producir 7-fluoro-5-isopropoxi-3,4-dihidroquinazolin-4-
ona en 73% de rendimiento; Espectro NMR: (DMSOdg) 1.31 (s, 6H), 4.73
(m, 1H), 6.89 (m, 1H), 6.95 (m, 1H), 7.96 (s, 1H); Espectro de Masa: M+H"
223.

El material asi obtenido se hizo reaccionar con 2-piperazin-1-iletanol
para producir 5-isopropoxi-7-(2-piperazin-1-iletoxi)-3,4-dihidroquinazolin-
4-ona en 63% de rendimiento; Espectro NMR: (CDCl;) 1.45 (s, 3H), 1.46

\‘53_
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(
(s, 3H), 2.4-3.0 (m, 10H), 4.2 (t, 2H), 4.62 (m, 1H), 6.51 (s, 1H), 6.72 (s,
1H), 7.9 (s, 1H).

El material asi obtenido se hizo reaccionar con un exceso de
anhidrido acético, pero usando cloruro de metileno en lugar de agua como
el disolvente de reaccién. La mezcla de reaccion se agitd a temperatura
ambiente durante 15 minutos. La mezcla se dividié en porciones entre
cloruro de metileno y una solucion de bicarbonato de sodio acuoso
saturado. La capa organica se lavo con agua y con salmuera, se secé sobre
sulfato de magnesio y se evapord. El residuo se trituré bajo una mezcla de
acetonitrilo y éter dietilico. Se obtuvo asi 7-[2-(4-acetilpiperazin-1-il)
etoxi]-S-isopropoxi-3,4-dihidroquinazolin-4-ona en 70% de rendimiento;
Espectro NMR: (CDCl;) 1.46 (s, 3H), 1.47 (s, 3H), 2.1 (s, 3H), 2.58 (m,
4H), 2.87 (t, 2H), 3.5 (m, 2H), 3.66 {m, 2H), 4.21 (t, 2H), 4.63 (m, 1H),
6.51 (s, 1H), 6.72 (s, 1H), 7.9 (s, 1H), 9.9 (br s, 1H); Espectro de Masa:
M+H" 375.

El material asi obtenido se hizo reaccionar con tetracloruro de
carbono y trifenilfosfamida para producir 7-[2-(4-acetilpiperazin-1-il)
etoxi]-4-cloro-5-isopropoxiquinazolina en 68% de rendimiento, la cual se

usoé sin mas purificacion.

Ejemplo 18
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-{2-[4-(2-
dimetilaminoacetil)piperazin-1-il]etoxi}-S-isopropoxiquinazolina
4-(5-Cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-(2-
piperazin-1-iletoxi)quinazolina (0.2 g) se agregd a una mezcla agitada de
clorhidrato de 2-dimetilaminoacetil cloruro (0.097 g), triettlamina (0.15 ml)
y cloruro de metileno (5 ml) que se habia enfriado a 0°C. La mezcla de
reaccion se dejo calentar a temperatura ambiente y se agité durante 2 horas.
Se agregéd una segunda porcion de cada uno de clorhidrato de 2-
dimetilaminoacetil cloruro (0.097 g) y trietilamina (0.057 ml) y la reaccién
se agité a temperatura ambiente durante 16 horas de un dia para otro. Se

agrego cloruro de metileno (50 ml) y la mezcla de reaccién se extrajo dos
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veces con una solucion de bicarbonato de sodio acuoso saturado. La fase
organica se secd sobre sulfato de magnesio y se evapord. El residuo se
purifico6 por cromatografia de columna en silice usando mezclas de
disolvente crecientemente polares, comenzando con una mezcla 9:1 de
cloruro de metileno y metanol y finalizando con una mezcla 90:8:2 de
cloruro de metileno, metanol y una solucion de amoniaco metandlico
saturado. Se obtuvo asi el compuesto del titulo como una espuma (0.155
g); Espectro NMR: (CDCl3) 1.55 (d, 6H), 2.3 (s, 6H), 2.6 (m, 4H), 2.9 (t,
2H), 3.1 (s, 2H), 3.65 (m, 4H), 4.25 (t, 2H), 4.85 (s, 1H), 6.15 (s, 2H), 6.55
(s, 1H), 6.85 (s, 1H), 7.75 (s, 1H), 8.6 (s, 1H), 9.6 (s, 1H); Espectro de
Masa: M+H" 572 y 574; Anélisis Elemental: Hallado C, 55.1; H, 6.1; N,
16.8; C,7H;34,CIN;O5 0.75H,0 requiere C, 55.4; H, 6.1; N, 16.7%.

Ejemplo 19
7-(N-tert-butoxicarbonilpiperidin-4-ilmetoxi)-4-(5-cloro-2,3-
metilendioxipirid-4-ilamino)-6-metoxiquinazolina

Usando un procedimiento similar al descrito en Ejemplo 1, una
solucion de 4-amino-5-cloro-2,3-metilendioxipiridina (0.193 g) en DMF (2
ml) se agregd a una suspension agitada de hidruro de sodio (dispersion del
60% en aceite mineral, 0.048 g) en DMF (2 ml) y la mezcla se agité a
temperatura ambiente durante 15 minutos. Se agregd una solucién de 7-(N-
tert-butoxicarbonilpiperidin-4-ilmetoxi)-4-cloro-6-metoxiquinazolina
[Solicitud Internacional de Patente WO 02/16352 (Nota [24] en Ejemplo 2
de la misma; 0.38 g] en DMF (4 ml) y la mezcla resultante se agit6 a
temperatura ambiente durante 1 hora. La mezcla de reaccién se dividi6 en
porciones entre acetato de etilo y salmuera. La fase organica se seco sobre
sulfato de magnesio y se evapord. El residuo se purifico por cromatografia
de columna en silice usando una mezcla 49:1 de cloruro de metileno y
metanol. Se obtuvo asi el compuesto del titulo como un sélido (0.24g);
Espectro NMR: (DMSOdg) 1.29 (m, 2H), 1.45 (s, 9H), 1.8 (m, 2H), 2.04
(m, 1H), 2.83 (m, 2H), 4.0 (m, 7H), 8.12 (br s, 2H), 7.17 (br s, 1H), 7.72
(m, 2H), 8.37 (br s, 1H), 9.37 (br s, 1H); Espectro de Masa: M+H" 544 y

#
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Eiemplo 20
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-metoxi-7-(piperidin-4-
ilmetoxi)quinazolina

Acido trifluoroacético (1 ml) se agregé a una solucién de 7-(N-tert-
butoxicarbonilpiperidin-4-ilmetoxi)-4-(5-cloro-2,3-metilendioxipirid-4-
ilamino)-6-metoxiquinazolina (0.253 g) en cloruro de metileno (10 ml) y la
mezcla de reaccion se agitd a temperatura ambiente durante 1 hora. La
mezcla de reaccion se evapord. Se agrego tolueno al residuo y la mezcla se
evapord. El residuo se purific por cromatografia de columna en silice @
(columna Isolute SCX) usando una solucién 7M de amoniaco metandlico
como eluyente. Se obtuvo asi el compuesto del titulo como un sélido
(0.187 g); Espectro NMR: (DMSOQOdg) 1.25 (m, 2H), 1.75 (d, 2H), 1.93 (m,
1H), 2.54 (m, 2H), 3.0 (d, 2H), 3.93 (s, 3H), 3.98 (d, 2H), 6.17 (s, 2H), 7.15
(s, 1H), 7.76 (s, 1H), 7.78 (s, 1H), 8.23 (s, 1H); Espectro de Masa: M+H"
444 y 446.

Ejemplo 21
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-[N-(2-
dimetilaminoacetil)piperidin-4-ilmetoxi]-6-metoxiquinazolina @
Diisopropiletilamina (0.118 ml) se agregdé a una mezcla de 4-(5-
cloro-2,3-metilendioxipirid-4-ilamino)-6-metoxi-7-(piperidin-4-
ilmetoxi)quinazolina (0.15 g), N,N-dimetilglicina (0.042 g),
hexafluorofosfato de 2-(7-azabenzotriezol-1-il)-1,1,3,3-tetrametiluronio (V)
(0.154 g) y DMF (3 ml) y la mezcla de reaccion se agité a temperatura
ambiente durante 16 horas. La mezcla se diluyé con acetato de etilo y se
lavé con salmuera. La solucion organica se seco sobre sulfato de magnesio
y se evapord. El residuo se purificé por cromatografia de columna en silice
usando una mezcla 100:3 de cloruro de metileno y una solucion 7M de

amoniaco metandlico como eluyente. Se obtuvo asi el compuesto del titulo

como un sélido (0.051 g); Espectro NMR: (DMSOdg) 1.11-1. 36 (m, 2H),
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1.83 (d, 2H), 2.11 (m, 1H), 2.19 (s, 6H), 2.61 (t, 1H), 3.03 (m, 2H), 3.12 (d,
1H), 3.93 (s, 3H), 4.06 (m, 3H), 4.4 (d, 1H), 6.19 (br s, 2H), 7.19 (br s, 1H),
7.78 (m, 2H), 8.39 (br s, 1H), 9.71 (br s, 1H); Espectro de Masa: M+H" 529
y 531.

Eiemplo 22
7-[2-(4-acetilpiperazin-1-il)etoxi]-4-(S-cloro-2,3-metilendioxipirid-4-
ilamino)-5-isopropoxiquinazolina

Una mezcla de 7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-4-
ilamino)-5-isopropoxiquinazolina (24 g), 1-acetilpiperazina (21 g), yoduro
de potasio (18 g) y DMA (500 ml) se agit6 y se calentd a 100°C durante 4
horas. El disolvente se evapord y el residuo se dividié en porciones entre
cloruro de metileno (1 litro) y agua (500 ml). La capa acuosa se extrajo con
cloruro de metileno. Se combinaron las soluciones organicas, se lavaron
con salmuera, se secaron sobre sulfato de magnesio y se evaporaron. El
residuo se purificd por cromatografia de columna en silice usando mezclas
crecientemente polares de cloruro de metileno y metanol (de una mezcla
20:1 a una mezcla 10:1) como eluyente. Tras la evaporacion del disolvente,
el material asi obtenido se trituré bajo éter dietilico. Se obtuvo asi el
compuesto del titulo como un sélido blanco (26.2 g); m.p. 208-210°C.

La  7-(2-cloroetoxi)-4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-
isopropoxiquinazolina usada como material de partida se obtuvo como
sigue:-

Hexametildisilazano de sodio {solucion 1M en THF, 164 ml) se
agreg0 gota a gota durante una hora a una mezcla helada de 4-cloro-7-(2,4-
dimetoxibenciloxi)-5-isopropoxiquinazolina (32 g), 4-amino-5-cloro-2,3-
metilendioxipiridina (156 g) y THF (430 ml) manteniendo
simultidneamente la temperatura de la mezcla de reaccion a alrededor de
3°C. Al final de la adicion, la mezcla de reaccion se dejé calentar a
temperatura ambiente y se agité durante 2.5 horas. La mezcla de reaccion
se enfrié a 0°Cy se agregd una mezcla de acido acético (9.4 ml) y agua (250

ml). La mezcla se evapord y el residuo se dividié en porciones entre
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cloruro de metileno y agua, habiéndose ajustado la alcalinidad de la fas
acuosa a 7.5 por la adicién de una solucién 3N de acido clorhidrico acuoso.
La fase organica se separd y la fase acuosa se extrajo tres veces con cloruro
de metileno. Se combinaron las capas organicas, se lavaron con salmuera,
se secaron sobre sulfato de magnesio y se evaporaron. El sélido resultante
se trituré6 bajo acetato de etilo. Se obtuvo asi 4-(5-cloro-2,3-
metilendioxipirid-4-ilamino)-7-(2,4-dimetoxibenciloxi)-5-
isopropoxiquinazolina como un sélido blanco (38 g); Espectro de Masa:
M+H" 525 y 527.

Trietilsilano (70 ml) y acido trifluoroacético (48 ml) se agregaron en
alternativamente a una solucién helada de 4-(5-cloro-2,3-metilendioxipirid-
4-ilamino)-7-(2,4-dimetoxibenciloxi)-5-isopropoxiquinazolina (37.7 g) en
cloruro de metileno (560 ml) y la mezcla de reaccion resultante se agit6 a
temperatura ambiente durante 1 hora. Los disolventes se evaporaron bajo
alto vacio. El sélido resultante se triturod bajo acetato de etilo. El material
asi obtenido se aisld, se lavo con acetato de etilo y se secé bajo alto vacio.
Se obtuvo asi la sal de acido di-triflucroacético (37.4 g) de 4-(5-cloro-2,3-
metilendioxipirid-4-ilamino)-7-hidroxi-5-isopropoxiquinazolina, la cual se
usé sin mas purificacion.

Carbonato de potasio (34.6 g) se agregé a una mezcla de 4-(5-cloro-
2,3-metilendioxipirid-4-ilamino)-7-hidroxi-5-isopropoxiquinazolina, sal de
acido di-trifluoroacético (49 g), 1,2-dicloroetano (440 ml) y DMF (245 ml)
y la mezcla se agitd y se calentd a 90°C durante 3.5 horas. Se agreg6 una
porcion adicional (7 g) de carbonato de potasio y la mezcla se agité a 90°C
durante una hora mds. La mezcla de reaccién se enfri6 a temperatura
ambiente y los solidos se extrajeron por filtracion y se lavaron con cloruro
de metileno. El filtrado y los desechos de lavado (“washings”) se
combinaron y se evaporaron. El residuo resultante se purifico por
cromatografia de columna en silice usando mezclas crecientemente polares
de cloruro de metileno y metanol (de una mezcla 50:1 a una mezcla 20:1)
como eluyente. Se obtuvo asi 7-(2-cloroetoxi)-4-(5-cloro-2,3-

metilendioxipirid-4-ilamino)-5-isopropoxiquinazolina como un sdlido
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blanco (37.1 g); Espectro de Masa: M+H" 437 y 439, %
V5
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REIVINDICACIONES
1. Un derivado de quinazolina de 1a Formula I
(R3),

27 ) r
b/
(R)m
N/) '

en donde Z es un grupo O, S, SO, SO,, N(R?) 6 C(R?), en donde cada grupo
R?, los cuales pueden ser los mismos o diferentes, es hidrégeno o (1-
8C)alquilo;

mes0,1,203;

cada grupo R', los cuales pueden ser los mismos o diferentes, se
selecciona de haldgeno trifluorometilo, ciano, isociano, nitro, hidroxi,
mercapto, amino, formilo, carboxi, carbamoilo, (1-8C)alquilo, (2-
8C)alquenilo, (2-8C)alquinilo, (1-6C)alcoxi, (2-6C)alqueniloxi, (2-
6C)alquiniloxi, (1-6C)alquiltio, (1-6C)alquilsulfinilo, (1-6C)alquilsulfonilo,
(1-6C)alquilamino, di-[(1-6C)alquil]lamino, (1-6C)alcoxicarbonilo, N-(1-
6C)alquilcarbamoilo, N,N-di-[(1-6C)alquil]carbamoilo, (2-6C)alcanoilo, (2-
6C)alcanoiloxi, (2-6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino,
(3-6C)alquenoilamino, N-(1-6C)alquil-(3-6C)alquenoilamino, (3-
6C)alquinoilamino, N-(1-6C)alquil-(3-6C)alquinoilamino, N-(1-
6C)alquilsulfamoilo, N,N-di-[(1-6C)alquil]sulfamoilo, (1-
6C)alcanosulfonilamino y N-(1-6C)alquil-(1-6C)alcanosulfonilamino, o de
un grupo de la formula:

Q'-x!-

en donde X' es un enlace directo o se selecciona de O, S, SO, SO, N(R"),
CO, CH(OR%, CON(RY, NRY)CO, SONRY, NRYS0, OCR",,
SC(RY), y N(R)C(R*),, en donde R* es hidrégeno o (1-8C)alquilo, y Q' es
arilo,  aril-(1-6C)alquilo,  (3-7C)cicloalquilo,  (3-7C)cicloalquil-(1-
6C)alquilo,  (3-7C)cicloalquenilo,  (3-7C)cicloalquenil-(1-6C)alquilo,

9
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heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterocic&%g/

6C)alquilo, o (R, es (1-3C)alquilenodioxi,

y en donde atomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercién en la cadena de un grupo seleccionado de O, S, SO, SO,, N(R?),
CO, CH(OR?), CON(R?), N(R*)CO, SO,N(R?), N(R*)SO,, CH=CH y C=C
en donde R’ es hidrégeno o (1-8C)alquilo o, cuando el grupo insertado es
N(R), R’ puede ser también (2-6C)alcanoilo,

y en donde cualquier grupo CH,=CH- 6 HC=C- dentro de un
sustituyente R' lleva opcionalmente en la posicién terminal CH,= 0 HC= un
sustituyente seleccionado de halégeno carboxi, carbamoilo, (1-
6C)alcoxicarbonilo, N-(1-6C)alquilcarbamoilo, N.N-di-[(1-
6C)alquil]carbamoilo, amino-(1-6C)alquilo, (1-6C)alquilamino-(1-
6C)alquilo y di-[(1-6C)alquil]lamino-(1-6C)alquilo o de un grupo de la
formula:

Q- X2-
en donde X? es un enlace directo o se selecciona de CO y N(R®CO, en
donde R® es hidrégeno o (1-8C)alquilo, y Q? es arilo, aril<(1-6C)alquilo,
heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterociclil-(1-
6C)alquilo,

y en donde cualquier grupo CH, o CHj; dentro de un sustituyente R’
lleva opcionalmente en cada dicho grupo CH; o CHj; uno o mds sustituyente
halégeno o (1-8C)alquilo o un sustituyente seleccionado de hidroxi, ciano,
amino, carboxi, carbamoilo, oxo, tioxo, (1-6C)alcoxi, (1-6C)alquiltio, (1-
6C)alquilsulfinilo, (1-6C)alquilsulfonilo, (1-6C)alquilamino,  di-[(1-
6C)alquillamino, (1-6C)alcoxicarbonilo, N-(1-6C)alquilcarbamoilo, N,N-di-
[(1-6C)alquil]carbamoilo,  (2-6C)alcancilo,  (2-6C)alcanoiloxi,  (2-
6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino, N-(1-
6C)alquilsulfamoilo, N,N-di-[(1-6C)alquil]sulfamoilo, (1-
6C)alcanosulfonilamino y N-(1-6C)alquil-(1-6C)alcanosulfonilamino, o de
un grupo de la formula:

X3-QP

YA

®
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en donde X es un enlace directo o se selecciona de 0, S, SO, SO,, N(R7),
CO, CH(OR"), CON(R", NRHCO, SO,NR"), NRSO, C(R"),0,
C(R"),S y NR')C(R"),, en donde R’ es hidrogeno o (1-8C)alquilo, y Q° es
arilo, aril-(1-6C)alquilo,  (3-7C)cicloalquilo,  (3-7C)cicloalquil-(1-
6C)alquilo,  (3-7C)cicloalquenilo,  (3-7C)cicloalquenil-(1-6C)alquilo,
heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterociclil-(1-
6C)alquilo,

y en donde cualquier grupo arilo, heteroarilo o heterociclilo dentro de
un sustituyente R' lleva opcionalmente 1, 2 6 3 sustituyentes, los cuales
pueden ser los mismos o diferentes, seleccionados de haldgeno
trifluorometilo, ciano, nitro, hidroxi, amino, carboxi, carbamoilo, (1-
8C)alquilo, (2-8C)alquenilo, (2-8C)alquinilo, (1-6C)alcoxi, (2-
6C)alqueniloxi, (2-6C)alquiniloxi, (1-6C)alquiltio, (1-6C)alquilsulfinilo, (1-
6C)alquilsulfonilo, (1-6C)alquilamino, di-[(1-6C)alquillamino, (I1-

6C)alcoxicarbonilo, N-(1-6C)alquilcarbamoilo, N,N-di-[(1-
6C)alquil]carbamoilo, (2-6C)alcanoilo, (2-6C)alcanoiloxi, (2-
6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino, N-(1-
6C)alquilsulfamoilo, N,N-di-[(1-6C)alquil]sulfamoilo, (1-

6C)alcanosulfonilamino, N-(1-6C)alquil-(1-6C)alcanosulfonilamino y (1-
3C)alquilenodioxi, o de un grupo de la formula:

-X*R®
en donde X* es un enlace directo o se selecciona de O y N(R), en donde R’
es hidrégeno o (1-8C)alquilo, y R? es halégeno-(1-6C)alquilo, hidroxi-(1-
6C)alquilo, (1-6C)alcoxi-(1-6C)alquilo, ciano-(1-6C)alquilo, amino-(1-
6C)alquilo, (1-6C)alquilamino-(1-6C)alquilo, di-[(1-6C)alquil]amino-(1-
6QC)alquilo, (2-6C)alcanoilamino-(1-6C)alquilo 0 (1-
6C)alcoxicarbonilamino-(1-6C)alquilo, o de un grupo de la formula:

_X5. Q4
en donde X° es un enlace directo o se selecciona de O, N(R'®) y CO, en
donde R es hidrégeno o (1-8C)alquilo, y Q* es arilo, aril-(1-6C)alquilo,
heteroarilo, heteroaril-(1-6C)alquilo, heterociclilo o heterociclil-(1-

6C)alquilo que lleva opcionalmente 1 ¢ 2 sustituyentes, los cuales pueden

®
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ser los mismos o diferentes, seleccionados de halégeno (1-8C)alquilo, (2-
8C)alquenilo, (2-8C)alquinilo y (1-6C)alcoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente R’
lleva opcionalmente 1 6 2 sustituyentes oxo o tioxo;

nes0,1,263;y

cada grupo R’, los cuales pueden ser los mismos o diferentes, se
selecciona de halégeno ftrifluorometilo, ciano, nitro, hidroxi, amino,
carboxi, carbamoilo, (1-8C)alquilo, (2-8C)alquenilo, (2-8C)alquinilo, (1-
6C)alcoxi, (2-6C)alqueniloxi, (2-6C)alquiniloxi, (1-6C)alquiltio, (1-
6C)alquilsulfinilo, (1-6C)alquilsulfonilo, (1-6C)alquilamino,  di-[(1-
6C)alquil]Jamino, (1-6C)alcoxicarbonilo, N-(1-6C)alquilcarbamoilo, N,N-
di-[(1-6C)alquil]carbamoilo, (2-6C)alcanocilo, (2-6C)alcanoiloxi, (2-

6C)alcanoilamino, N-(1-6C)alquil-(2-6C)alcanoilamino, 3-
6C)alquenoilamino, N-(1-6C)alquil-(3-6C)alquenoilamino, (3-
6C)alquinoilamino, N-(1-6C)alquil-(3-6C)alquinoilamino, N-(1-
6C)alquilsulfamoilo, N.N-di-[(1-6C)alquil]sulfamoilo, (1-

6C)alcanosulfonilamino y N-(1-6C)alquil-(1-6C)alcanosulfonilamino, o de
un grupo de la férmula:
X5_R"

en donde X® es un enlace directo o se selecciona de O y N(R'?), en donde
R'"? es hidrégeno o (1-8C)alquilo, y R'' es halégeno-(1-6C)alquilo, hidroxi- ®
(1-6C)alquilo, (1-6C)alcoxi-(1-6C)alquilo, ciano-(1-6C)alquilo, amino-(1-
6C)alquilo, (1-6C)alquilamino-(1-6C)alquilo o di-[(1-6C)alquil]Jamino-(1-
6C)alquilo, o de un grupo de la formula:

X'-Q°
en donde X’ es un enlace directo o se selecciona de O, S, SO, SO,, N(R”),
CO, CH(OR"), CON(R"™), N(R")CO, SO,N(R"), N(R")SO,, C(R"),0,
C(R"™),S y N(R®)C(R"),, en donde R'"? es hidrégeno o (1-8C)alquilo, y Q°
es arilo, aril-(1-6C)alquilo, heteroarilo, heteroaril-(1-6C)alquilo,
heterociclilo o heterociclil-(1-6C)alquilo que lleva opcionalmente 1 6 2
sustituyentes, los cuales pueden ser los mismos o diferentes, seleccionados

de halégeno (1-8C)alquilo, (2-8C)alquenilo, (2-8C)alquinilo y (1-6C)alcoxi,
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y cualquier grupo heterociclilo dentro de Q° lleva opcionalmente V6 2
sustituyentes oxo o tioxo;

o su sal farmacéuticamente aceptable.

2. Un derivado de quinazolina de la Foérmula I, o su sal

farmacéuticamente aceptable, de acuerdo con la reivindicacién 1, en donde
Z es NH.

3. Un derivado de quinazolina de la Foérmula I, o su sal
farmacéuticamente aceptable, de acuerdo con la reivindicacion 1, en donde
m es 1y el grupo R' se localiza en la posicién 5,6 6 7 6 m es 2 y los grupos
R, los cuales pueden ser los mismos o diferentes, se localizan en las
posiciones 5y 7 6 en las posiciones 6 y 7 y cada R! se selecciona de
hidroxi, amino, metilo, etilo, propilo, butilo, vinilo, etinilo, metoxi, etoxi,
propoxi, isopropoxi, butoxi, pentiloxi, but-3-eniloxi, pent-4-eniloxi, hex-5-
eniloxi, but-3-iniloxi, pent-4-iniloxi, hex-5-iniloxi, metilamino, etilamino,
dimetilamino, dietilamino, acetamido, propionamido, ciclopentiloxi,
ciclohexiloxi, fenoxi, benciloxi, tetrahidrofuran-3-iloxi, tetrahidropiran-3-
iloxi, tetrahidropiran-4-iloxi, ciclopropilmetoxi, 2-imidazol-1-iletoxi, 3-
imidazol-1-ilpropoxi, 2-(1,2,3-triazol-1-il)etoxi, 3-(1,2,3-triazol-1-
il)propoxi, 2-(1,2,4-triazol-1-il)etoxi, 3-(1,2,4-triazol-1-il)propoxi, pirid-2-
ilmetoxi, pirid-3-ilmetoxi, pirid-4-ilrmetoxi, 2-pirid-2-iletoxi, 2-pirid-3-
iletoxi, 2-pirid-4-iletoxi, 3-pirid-2-ilpropoxi, 3-pirid-3-ilpropoxi, 3-pirid-4-
ilpropoxi, pirrolidin-1-ilo, morfolino, piperidino, piperazin-1l-ilo, 2-
pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 4-pirrolidin-1-ilbutoxi,
pirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 2-pirrolidin-2-iletoxi, 3-pirrolidin-
2-ilpropoxi, 2-morfolinoetoxi, 3-morfolinopropoxi, 4-morfolinobutoxi, 2-
(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)etoxi, = 3-(1,1-dioxotetrahidro-4H-
1,4-tiazin-4-il)propoxi,  2-piperidinoetoxi,  3-piperidinopropoxi, 4-
piperidinobutoxi, piperidin-3-iloxi, piperidin-4-iloxi, piperidin-3-ilmetoxi,
piperidin-4-ilmetoxi, 2-piperidin-3-iletoxi, 3-piperidin-3-ilpropoxi, 2-

piperidin-4-iletoxi, 3-piperidin-4-ilpropoxi, 2-homopiperidin-1-iletoxi, 3-

¢
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homopiperidin-1-ilpropoxi, 2-(1,2,3,6-tetrahidropiridin-1-il)etoxi 3-
(1,2,3,6-tetrahidropiridin-1-il)propoxi, 4-(1,2,3,6-tetrahidropiridin-1-
il)butoxi, 2-piperazin-1-iletoxi, 3-piperazin-l-ilpropoxi, 4-piperazin-1-
ilbutoxi, 2-homopiperazin-1-iletoxi, 3-homopiperazin-1-ilpropoxi, 2-
pirrolidin-1-iletilamino, 3-pirrolidin-1-ilpropilamino, 4-pirrolidin-1-
ilbutilamino, pirrolidin-3-ilamino, pirrolidin-2-ilmetilamino, 2-pirrolidin-2-
iletilamino,  3-pirrolidin-2-ilpropilamino, = 2-morfolinoetilamino,  3-
morfolinopropilamino, 4-morfolinobutilamino, 2-(1,l-dioxotetrahidro-4H-
1,4-tiazin-4-il)etilamino, 3-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-
il)propilamino,  2-piperidinoetilamino,  3-piperidinopropilamino, 4-
piperidinobutilamino, piperidin-3-ilamino, piperidin-4-ilamino, piperidin-3-
ilmetilamino, 2-piperidin-3-iletilamino, piperidin-4-ilmetilamino, 2-
piperidin-4-iletilamino, 2-homopiperidin-1-iletilamino, 3-homopiperidin-1-
ilpropilamino, 2-piperazin-l-iletilamino, 3-piperazin-l-ilpropilamino, 4-
piperazin-1-ilbutilamino, 2-homopiperazin-1-iletilamino o 3-
homopiperazin-1-ilpropilamino,

y en donde atomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercion en la cadena de un grupo seleccionado de O, NH, N(Me), CH=CH
y C=C,

y cuando R' es un grupo vinilo etinilo, el sustituyente R' lleva
opcionalmente en la posicion terminal CH;= 6 HC= un sustituyente
seleccionado de N-(2-dimetilaminoetil)carbamoilo, N-(3-
dimetilaminopropil)carbamoilo, metilaminometilo, 2-metilaminoetilo, 3-
metilaminopropilo, 4-metilaminobutilo, dimetilaminometilo, 2-
dimetilaminoetilo, 3-dimetilaminopropilo y 4-dimetilaminobutilo, o de un
grupo de la formula:

Qx>
en donde X* es un enlace directo o es NHCO o N(Me)CO y Q* es
imidazolilmetilo, 2-imidazoliletilo, 3-imidazolilpropilo, piridilmetilo, 2-
piridiletilo, 3-piridilpropilo, pirrolidin-1-ilmetilo, 2-pirrolidin-1-iletilo, 3-

pirrolidin-1-ilpropilo, 4-pirrolidin-1-ilbutilo, pirrolidin-2-ilmetilo, 2-

4

®



WO 2004/041829 PCT/GB2003/004703
-129 -

pirrolidin-2-iletilo, 3-pirrolidin-2-ilpropilo, morfolinometilo, 2-
morfolinoetilo, 3-morfolinopropilo, 4-morfolinobutilo, piperidinometilo, 2-
piperidinoetilo, 3-piperidinopropilo, 4-piperidinobutilo, piperidin-3-
ilmetilo, 2-piperidin-3-iletilo, piperidin-4-ilmetilo, 2-piperidin-4-iletilo,
piperazin-1-ilmetilo, 2-piperazin-1-iletilo, 3-piperazin-1-ilpropilo 6 4-
piperazin-1-ilbutilo,

y en donde cualquier grupo CH, 6 CH; dentro de un sustituyente R
lleva opcionalmente en cada dicho en cada dicho grupo CH; o CH; uno o
mas grupos fluoro o cloro o un sustituyente seleccionado de hidroxi, oxo,
amino, metoxi, metilsulfonilo, metilamino, dimetilamino, diisopropilamino,
N-etil-N-metilamino, N-isopropil-N-metilamino, N-metil-N-propilamino,
acetoxi, acetamido y N-metilacetamidc,

y en donde cualquier grupo fenilo, imidazolilo, triazolilo, piridilo o
heterociclilo dentro de un sustituyente en R' lleva opcionalmente 1 & 2
sustituyentes, los cuales pueden ser los mismos o diferentes, seleccionados
de fluoro, cloro, trifluorometilo, hidroxi, amino, carbamoilo, metilo, etilo,
metoxi, etoxi, N-mettlcarbamoilo, N,N-dimetilcarbamoilo, metilendioxi,
etilidendioxi y isopropilidendioxi, y un grupo pirrolidin-2-ilo, piperidin-3-
ilo, piperidin-4-ilo, piperazin-1-ilo u homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con alilo, 2-propinilo,
metilsulfonilo, etilsulfonilo, acetilo, propionilo, isobutirilo, 2-fluoroetilo,
2,2-difluoroetilo, 2,2,2-trifluoroetilo, 3-fluoropropilo, 3,3-difluoropropilo,
3,3,3-trifluoropropilo, 2-metoxietilo, 3-metoxipropilo, cianometilo, 2-
aminoetilo, 3-aminopropilo, 2-metilaminoetilo, 3-metilaminopropilo, 2-
dimetilaminoetilo,  3-dimetilaminopropilo,  2-pirrolidin-1-iletilo,  3-
pirrolidin-1-ilpropilo, 2-morfolinoetilo, 3-morfolinopropilo, 2-
piperidinoetilo, 3-piperidinopropilo, 2-piperazin-1-iletilo 6 3-piperazin-1-
ilpropilo, cuyos ultimos 8 sustituyentes lleva cada uno opcionalmente 1 6 2
sustituyentes, los cuales pueden ser los mismos o diferentes, seleccionados
de fluoro, cloro, metilo y metoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en

! lleva opcionalmente 1 é 2 sustituyentes oxo.
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4, Un derivado de quinazolina de la Férmula I, o su sal
farmacéuticamente aceptable, de acuecdo con la reivindicacion 1, en donde
m es 1 y el grupo R' se localiza en la posicién 5 6 m es 2 y los grupos R',
los cuales pueden ser los mismos o diferentes, se localizan en las posiciones
5y 7ycada R! se seleccionan de hidroxi, amino, metilo, etilo, metoxi,
etoxi, propoxi, isopropoxi, butoxi, rnetilamino, etilamino, dimetilamino,
dietilamino, acetamido, tetrahidrofuran-3-iloxi, tetrahidropiran-4-iloxi, 2-
pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 4-pirrolidin- 1 -ilbutoxi,
pirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 2-pirrolidin-2-iletoxi, 3-pirrolidin-
2-ilpropoxi, 2-morfolinoetoxi, 3-morfolinopropoxi, 4-morfolinobutoxi, 2-
(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)etoxi,  3-(1,1-dioxotetrahidro-4H-
1,4-tiazin-4-iDpropoxi, = 2-piperidinoetoxi,  3-piperidinopropoxi,  4-
piperidinobutoxi, 3-piperidiniloxi, 4-piperidiniloxi, piperidin-3-ilmetoxi,
piperidin-4-ilmetoxi,  2-piperidin-3-iletoxi,  2-piperidin-4-iletoxi, 2-
homopiperidin-1-iletoxi, 3-homopiperidin-1-ilpropoxi, 3-(1,2,3,6-
tetrahidropiridin-1-il)propoxi, 2-piperazin-1-iletoxi, 3-piperazin-1-
ilpropoxi, 2-homopiperazin- 1-iletoxi, 3-homopiperazin-1-ilpropoxi,
ciclobutiloxi, ciclopentiloxi y ciclohexiloxi,

y en donde dtomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercion en la cadena de un grupo seleccionado de O, NH, CH=CH y C=C,

y en donde cualquier grupo CH; 6 CH; dentro de un sustituyente R'
lleva opcionalmente en cada dicho grupo CH, 6 CH; uno o mas grupos
cloro o un sustituyente seleccionado de hidroxi, oxo, amino, metoxi,
metilsulfonilo, metilamino, dimetilamino, diisopropilamino, N-etil-N-
metilamino, N-isopropil-N-metilamino y acetoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes, los cuales pueden ser los
mismos o diferentes, seleccionados de fluoro, cloro, trifluorometilo,
hidroxi, amino, metilo, etilo, metoxi, metilendioxi, etilidendioxi y

isopropilidendioxi, y un grupo pirrolidin-2-ilo, pirrolidin-3-ilo, piperidin-3-

49
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ilo, piperidin-4-ilo, piperazin-1-ilo u homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con metilo, etilo, propilo,
alilo, 2-propinilo, metilsulfonilo, acetilo, propionilo, isobutirilo, 2-
fluoroetilo, 2,2-difluoroetilo, 2,2,2-trifluoroetilo o cianometilo,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en

R' lleva opcionalmente 1 6 2 sustituyentes oxo.

5. Un derivado de quinazolina de la Formula I, o su sal
farmacéuticamente aceptable, de acuerdo con la reivindicacién 1, en donde
m es 2 y los grupos R', los cuales pueden ser los mismos o diferentes, se
localizan en las posiciones 5y 7y el grupo R' en la posicion § se selecciona
de metoxi, etoxi, propoxXi, isopropoxi, butoxi, tetrahidrofuran-3-iloxi,
tetrahidropiran-4-iloxi,  pirrolidin-3-iloxi,  pirrolidin-2-ilmetoxi,  3-
piperidiniloxi, 4-piperidiniloxi, piperidin-3-ilmetoxi, piperidin-4-ilmetoxi,
ciclobutiloxi, ciclopentiloxi y ciclohexiloxi, y el grupo R' en la posicion 7
se selecciona de hidroxi, metoxi, etoxi, propoxi, isopropoxi, butoxi, 2-
pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 4-pirrolidin-1-ilbutoxi, 2-
pirrolidin-2-iletoxi, = 3-pirrolidin-2-ilpropoxi, = 2-morfolinoetoxi,  3-
morfolinopropoxi, 4-morfolinobutoxi, 2-(1,1-dioxotetrahidro-4H-1,4-tiazin-
4-i])etoxi, 3-(1,1-dioxotetrahidro-4H- 1 ,4-tiazin-4-il)propoxi, 2-
piperidinoetoxi, 3-piperidinopropoxi, 4-piperidinobutoxi, 2-piperidin-3-
iletoxi, 2-piperidin-4-iletoxi, 2-homopiperidin-1-iletoxi, 3-homopiperidin-1-
ilpropoxi, 3-(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-piperazin-1-iletoxi, 3-
piperazin-1-ilpropoxi, 2-homopiperazin-1-iletoxi y 3-homopiperazin-1-
ilpropoxi,

y en donde cualquier grupo CH, 6 CH; dentro de un sustituyente R
lleva opcionalmente en cada dicho grupo CH, 6 CH; uno o mas grupos
cloro o un sustituyente seleccionado de hidroxi, oxo, amino, metoxi,
metilsulfonilo, metilamino, dimetilamino, diisopropilamino, N-etil-N-
metilamino, N-isopropil-N-metilamino y acetoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en

R’ lleva opcionalmente 1 6 2 sustituyentes, los cuales pueden ser los

4q%
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mismos o diferentes, seleccionados de fluoro, cloro, trifluorometilo,
hidroxi, amino, metilo, etilo, metoxi, metilendioxi, etilidendioxi e
isopropilidendioxi, y un grupo pirrolidin-2-ilo, pirrolidin-3-ilo, piperidin-3-
ilo, piperidin-4-ilo, piperazin-1-ilo u homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con metilo, etilo, propilo,
alilo, 2-propinilo, metilsulfonilo, acetilo, propionilo, isobutirilo, 2-
fluoroetilo, 2,2-difluoroetilo, 2,2,2-trifluoroetilo o cianometilo,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en

R' lleva opcionalmente 1 6 2 sustituyentes oxo.

6. Un derivado de quinazolina de la Foérmula I, o su sal
farmacéuticamente aceptable, de acuerdo con la reivindicacion 1, en donde
nes |y el grupo R® se localiza en la posicion 5 del grupo 2,3-
metilendioxipiridin-4-ilo y se selecciona de fluoro, cloro, bromo,

trifluorometilo, ciano, hidroxi, metilo, etilo, metoxi y etoxi.

7. Un derivado de quinazolina de la Férmula I de acuerdo con la
reivindicacion 1 en donde:-

Z es O 0 NH;

m es 1 y el grupo R' se localiza en la posicién 5,6 6 7 o m es 2 y los
grupos R', los cuales pueden ser los mismos o diferentes, se localizan en las
posiciones 5 y 7 o en las posiciones 6 y 7 y cada R' se selecciona de
hidroxi, amino, metilo, etilo, propilo, butilo, vinilo, etinilo, metoxi, etoxi,
propoxi, isopropoxi, butoxi, pentiloxi, but-3-eniloxi, pent-4-eniloxi, hex-5-
eniloxi, but-3-iniloxi, pent-4-iniloxi, hex-5-iniloxi, metilamino, etilamino,
dimetilamino, dietilamino, acetamido, propionamido, ciclopentiloxi,
ciclohexiloxi, fenoxi, benciloxi, tetrahidrofuran-3-iloxi, tetrahidropiran-3-
iloxi, tetrahidropiran-4-iloxi, ciclopropilmetoxi, 2-imidazol-1-iletoxi, 3-
imidazol-1-ilpropoxi, 2-(1,2,3-triazol-1-il)etoxi, 3-(1,2,3-triazol-1-
ipropoxi, 2-(1,2,4-triazol-1-iDetoxi, 3(1,2,4-triazol-1-il)propoxi, pirid-2-
ilmetoxi, pirid-3-ilmetoxi, pirid-4-ilmetoxi, 2-pirid-2-iletoxi, 2-pirid-3-

iletoxi, 2-pirid-4-iletoxi, 3-pirid-2-ilpropoxi, 3-pirid-3-ilpropoxi, 3-pirid-4-
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ilpropoxi, pirrolidin-1-ilo, morfolino, piperidino, piperazin-1-ilo, 2-
pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 4-pirrolidin-1-ilbutoxi,
pirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 2-pirrolidin-2-iletoxi, 3-pirrolidin-
2-ilpropoxi, 2-morfolinoetoxi, 3-morfolinopropoxi, 4-morfolinbutoxi, 2-
(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)etoxi,  3-(1,1-dioxotetrahidro-4H-
1,4-tiazin-4-il)propoxi, = 2-piperidinoetoxi, = 3-piperidinopropoxi, 4-
piperidinobutoxi, piperidin-3-iloxi, piperidin-4-iloxi, piperidin-3-ilmetoxi,
piperidin-4-ilmetoxi, 2-piperidin-3-iletoxi, 3-piperidin-3-ilpropoxi, 2-
piperidin-4-iletoxi,3-piperidin-4-ilpropoxi, 2-homopiperidin-1-iletoxi, 3-
homopiperidin-1-ilpropoxi, 2-(1,2,3,6-tetrahidropiridin-1-il)etoxi 3-
(1,2,3,6-tetrahidropiridin-1-il)propoxi, 4-(1,2,3,6-tetrahidropiridin-1-
il)butoxi, 2-piperazin-1-iletoxi, 3-piperazin-l-ilpropoxi, 4-piperazin-1-
ilbutoxi, 2-homopiperazin-l-iletoxi, 3-homopiperazin-1-ilpropoxi, 2-
pirrolidin-1-iletilamino,  3-pirrolidin-1-ilpropilamino,  4-pirrolidin-1-
ilbutilamino, pirrolidin-3-ilamino, pirrolidin-2-ilmetilamino, 2-pirrolidin-2-
iletilamino,  3-pirrolidin-2-ilpropilamino, = 2-morfolinoetilamino,  3-
morfolinopropilamino, 4-morfolinobutilamino, 2-(1,1-dioxotetrahidro-4H-
1,4-tiazin-4-il)etilamino, 3-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-
il)propilamino,  2-piperidinoetilamino,  3-piperidinopropilamino, 4-
piperidinobutilamino, piperidin-3-ilamino, piperidin-4-ilamino, piperidin-3-
ilmetilamino,  2-piperidin-3-iletilamino, piperidin-4-ilmetilamino, 2-
piperidin-4-iletilamino, 2-homopiperidin-1-iletilamino,
3-homopiperidin-1-ilpropilamino, 2-piperazin-1-iletilamino, 3-piperazin-1-
ilpropilamino, 4-piperazin-1-ilbutilamino, 2-homopiperazin-1-iletilamino o
3-homopiperazin-1-ilpropilamino,

y en donde atomos de carbono adyacentes en cualquier cadena (2-
6C)alquileno dentro de un sustituyente R' se separan opcionalmente por la
insercion en la cadena de un grupo seleccionado de O, NH, N(Me), CH=CH
y C=C,

y cuando R' es un grupo vinilo o etinilo, el sustituyente R' lleva
opcionalmente en la posicion terminal CH;= o HC= un substituyente

seleccionado de N-(2-dimetilaminoetil)carbamoilo, N-(3-
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dimetilaminopropil)carbamoilo, metilaminometilo, 2-metilaminoetilo, 3-
metilaminopropilo, 4-metilaminobntilo, dimetilaminometilo, 2-
dimetilaminoetilo, 3-dimetilaminopropilo y 4-dimetilaminobutilo, o de un
grupo de la férmula
QX%

en donde X* es un enlace directo o es NHCO o N(Me)CO y Q” es
imidazolilmetilo, 2-imidazoliletilo, 3-imidazolilpropilo, piridilmetilo, 2-
piridiletilo, 3-piridilpropilo, pirrolidin-1-ilmetilo, 2-pirrolidin-1-iletilo, 3-
pirrolidin-1-ilpropilo, 4-pirrolidin-1-ilbutilo, pirrolidin-2-ilmetilo, 2-
pirrolidin-2-iletilo, 3-pirrolidin-2-ilpropilo, morfolinometilo, 2-
morfolinoetilo, 3-morfolinopropilo, 4-morfolinobutilo, piperidinometilo, 2-
piperidinoetilo, 3-piperidinopropilo, 4-piperidinobutilo, piperidin-3-
ilmetilo, 2-piperidin-3-iletilo, piperidin-4-ilmetilo, 2-piperidin-4-iletilo,
piperazin-1-ilmetilo, 2-piperazin-1-iletilo, 3-piperazin-l-ilpropilo o 4-
piperazin-1-ilbutilo,

y en donde cualquier grupo CH; 6 CHj dentro de un sustituyente R’
lleva opcionalmente en cada dicho grupo CH; 6 CH; uno o méas grupos
fluoro o cloro o un sustituyente seleccionado de hidroxi, oxo, amino,
metoxi, metilsulfonilo, metilamino, dimetilamino, diisopropilamino, N-etil-
N-metilamino, N-isopropil-H-metilamino, N-metil-N-propilamino, acetoxi,
acetamido y N-metilacetamido,

y en donde cualquier grupo fenilo, imidazolilo, triazolilo, piridilo o
heterociclilo dentro de un sustituyente en R' lleva opcionalmente 1 6 2
sustituyentes, los cuales pueden ser los mismos o diferentes, seleccionados
de fluoro, cloro, trifluorometilo, hidroxi, amino, carbamoilo, metilo, etilo,
metoxi, etoxi, N-metilcarbamoilo, N,N-dimetilcarbamoilo, metilendioxi,
etilidendioxi e isopropilidendioxi, y un grupo pirrolidin-2-ilo, piperidin-3-
ilo, piperidin-4-ilo, piperazin-1-ilo u homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con alilo, 2-propinilo,
metilsulfonilo, etilsulfonilo, acetilo, propionilo, isobutirilo, 2-fluoroetilo,
2,2-difluoroetilo, 2,2,2-trifluoroetilo, 3-fluoropropilo, 3,3-difluoropropilo,

3,3,3-trifluoropropilo, 2-metoxietilo, 3-metoxipropilo, cianometilo, 2-
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aminoetilo, 3-aminopropilo, 2-metilaminoetilo, 3-metilaminopropilo, 2-
dimetilaminoetilo,  3-dimetilaminopropilo,  2-pirrolidin-1-iletilo, 3-
pirrolidin-1-ilpropilo, 2-morfolinoetilo, 3-morfolinopropilo, 2-
piperidinoetilo, 3-piperidinopropilo, 2-piperazin-1-iletilo ¢ 3-piperazin-1-
ilpropilo, cuyos ultimos 8 sustituyentes lleva cada uno opcionalmente 1 6 2
sustituyentes, los cuales pueden ser los mismos o diferentes, seleccionados
de fluoro, cloro, metilo y metoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes oxo;

nes0ones1yel grupo R? se localiza en la posicion 5 6 6 del grupo
2,3-metilendioxipiridin-4-ilo y se selecciona de fluoro, cloro, bromo,
trifluorometilo, ciano, hidroxi, metilo, etilo, metoxi y etoxi; @

o su sal de adicidn de acido farmacéuticamente aceptable.

8. Un derivado de quinazolina de la Formula I de acuerdo con la
reivindicacion len donde:-

Z es NH;

m es 2 y el primer grupo R' es un grupo 6-metoxi y el segundo grupo
R' se localiza en la posicién 7 y se selecciona de 2-pirrolidin-1-iletoxi, 3-
pirrolidin-1-ilpropoxi, 2-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-il]etoxi,
3-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-il]propoxi, 2-morfolinoetoxi, 3- @
morfolinopropoxi, 2-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)etoxi, 3-(1,1-
dioxotetrahidro-4H-1,4-tiazin-4-il)propoxi, 2-piperidinoetoxi, 3-
piperidinopropoxi, 2-piperidin-3-iletoxi, 2-(N-metilpiperidin-3-il)etoxi, 3-
piperidin-3-ilpropoxi, = 3-(N-metilpiperidin-3-il)propoxi,  2-piperidin-4-
iletoxi, 2-(N-metilpiperidin-4-il)etoxi, 3-piperidin-4-ilpropoxi, 3-(N-
metilpiperidin-4-il)propoxi,  2-(1,2,3,6-tetrahidropiridin-1-il)etoxi,  3-
(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-(4-hidroxipiperidin-1-il)etoxi, 3-
(4-hidroxipiperidin-1-il)propoxi,  2-piperazin-1-iletoxi,  3-piperazin-1-
ilpropoxi, 4-piperazin-1-ilbutoxi, 2-(4-metilpiperazin-1-il)etoxi, 3-(4-
metilpiperazin-1-il)propoxi, 4-(4-metilpiperazin-1-il)butoxi, 2-(4-

alilpiperazin-1-il)etoxi, 3-(4-alilpiperazin-1-il)propoxi, 2-(4-prop-2-



WO 2004/041829 PCTIGB2003/004703
-136 -

inilpiperazin-1-il)etoxi, = 3-(4-prop-2-inilpiperazin-1-il)propoxi,  2-(4-
metilsulfonilpiperazin-1-il)etoxi, 3-(4-metilsulfonilpiperazin-1-il)propoxi,
2-(4-acetilpiperazin-1-il)etoxi,  3-(4-acetilpiperazin-1-i)propoxi, 4-(4-
acetilpiperazin-1-il)butoxi, 2-(4-isobutirilpiperazin-1-il)etoxi, 3-(4-
isobutirilpiperazin-1-il)propoxi, 4-(4-isobutirilpiperazin-1-il)butoxi, 2-[4-
(2-fluoroetil)piperazin-1-illetoxi, 3-[4-(2-fluoroetil)piperazin-1-il]propoxi,
2-[4-(2,2,2-trifluoroetil)piperazin-1-il]etoxi, 3-[4-(2,2,2-
trifluoroetil)piperazin-1-il]propoxi, 2-(4-cianometilpiperazin-1-il)etoxi, 3-
(4-cianometilpiperazin-1-il)propoxi, 2-[2-(4-metilpiperazin-1-il)etoxi]etoxi,
2-cloroetoxi, 3-cloropropoxi, 4-clorobutoxi, 2-metilsulfoniletoxi, 3-
metilsulfonilpropoxi, 2-(2-metoxietoxi)etoxi, 2-(4-piridiloxi)etoxi, 3-
piridilmetoxi y 2-cianopirid-4-ilmetoxi; y

nes0onesly el grupo R3 se localiza en la posicion 5 ¢ 6 del grupo
2,3-metilendioxipiridin-4-ilo y se selecciona de fluoro, cloro, bromo,
trifluorometilo y ciano;

o su sal de adicién de acido farmacéuticamente aceptable.

9. Un derivado de quinazolina de la Formula 1 de acuerdo con la
reivindicacion 1 en donde:-

Z es NH;

m es 2 y los grupos R', los cuales pueden ser los mismos o diferentes,
se localizan en las posiciones Sy 7 y el grupo R' en la posicién 5 se
selecciona de metoxi, etoxi, propoxi, isopropoxi, butoxi, tetrahidrofuran-3-
iloxi, tetrahidropiran-4-iloxi, pirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 3-
piperidiniloxi, 4-piperidiniloxi, piperidin-3-ilmetoxi, piperidin-4-ilmetoxi,
ciclobutiloxi, ciclopentiloxi y ciclohexiloxi, y el grupo R' en la posicién 7
se selecciona de hidroxi, metoxi, etoxi, propoxi, isopropoxi, butoxi, 2-
pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 4-pirrolidin-1-ilbutoxi, 2-
pirrolidin-2-iletoxi, = 3-pirrolidin-2-ilpropoxi, = 2-morfolinoetoxi,  3-
morfolinopropoxi, 4-morfolinobutoxi, 2-(1,1-dioxotetrahidro-4H-1,4-tiazin-
4-il)etoxi, 3-(1,1-dioxotetrahidro-4H- 1 ,4-tiazin-4-il}propoxi, 2-

piperidinoetoxi, 3-piperidinopropoxi, 4-piperidinobutoxi, 2-piperidin-3-

703
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iletoxi, 2-piperidin-4-iletoxi, 2-homopiperidin-1-iletoxi, 3-homopiperidin-1-
ilpropoxi, 3-(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-piperazin-1-iletoxi, 3-
piperazin-1-ilpropoxi, 2-homopiperazin-1-iletoxi y 3-homopiperazin-1-
ilpropoxi,

y en donde cualquier grupo CH, 6 CH; dentro de un sustituyente R’
lleva opcionalmente en cada dicho grupo CH, 6 CH; uno o més grupos
cloro o un sustituyente seleccionado de hidroxi, oxo, amino, metoxi,
metilsulfonilo, metilamino, dimetilamino, diisopropilamino, N-etil-N-
metilamino, N-isopropil-N-metilaminc y acetoxi,

y en donde cualquier grupo heterociclilo dentro de un sustituyente en
R' lleva opcionalmente 1 6 2 sustituyentes, los cuales pueden ser los
mismos o diferentes, seleccionados de fluoro, cloro, trifluorometilo,
hidroxi, amino, metilo, etilo, metoxi, metilendioxi, etilidendioxi e
isopropilidendioxi, y un grupo pirrolidin-2-ilo, pirrolidin-3-ilo, piperidin-3-
ilo, piperidin-4-ilo, piperazin-l-ilo o homopiperazin-1-ilo dentro de un
sustituyente R' se N-sustituye opcionalmente con metilo, etilo, propilo,
alilo, 2-propinilo, metilsulfonilo, acetilo, propionilo, isobutirilo, 2-
fluoroetilo, 2,2-difluoroetilo, 2,2,2-trifluoroetiloo cianometilo,

y en donde cualquier grupo heterociclilo dentro de un sustituyente
en R' lleva opcionalmente 1 6 2 sustituyentes oxo;

nes 06 nes !y el grupo R? se localiza en la posicion 5 6 6 del grupo
2,3-metilendioxipiridin-4-ilo y se selecciona de fluoro, cloro, bromo,
trifluorometilo, ciano, hidroxi, metilo, etilo, metoxi y etoxi;

o su sal de adicion de 4cido farmacéuticamente aceptable.

10. Un derivado de quinazolina de la Férmula I de acuerdo con la
reivindicacion 1 en donde:-

Z es NH;

m es 1 y el grupo R' se localiza en la posicién 5 y se selecciona de
propoxi, isopropoxi, tetrahidrofuran-3-iloxi, tetrahidropiran-4-iloxi,
pirrolidin-3-iloxi, N-metilpirrolidin-3-iloxi, pirrolidin-2-ilmetoxi, 3-

piperidiniloxi, N-metilpiperidin-3-iloxi, 4-piperidiniloxi, N-metilpiperidin-

z0"
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4-iloxi,  N-alilpiperidin-4-iloxi, = N-prop-2-inilpiperidin-4-tloxi, = N-
acetilpiperidin-4-iloxi, N-metilsulfonilpiperidin-4-iloxi, piperidin-3-
ilmetoxi, N-metilpiperidin-3-ilmetoxi, piperidin-4-ilmetoxi, N-
metilpiperidin-4-ilmetoxi, ciclobutiloxi, ciclopentiloxi y ciclohexiloxi,

6 mes 2y el primer grupo R' se localiza en la posicién 5 y se
selecciona del grupo de sustituyentes listado inmediatamente arriba y el
segundo grupo R' se localiza en la posicion 7 y se selecciona de 2-
pirrolidin-1-iletoxi, 3-pirrolidin-1-ilpropoxi, 2-[(3RS,4SR)-3,4-
metilendioxipirrolidin-1-illetoxi, 3-[(3RS,4SR)-3,4-metilendioxipirrolidin-
1-il]propoxi, 2-morfolinoetoxi, 3-morfolinopropoxi, 2-(1,1-dioxotetrahidro-
4H-1,4-tiazin-4-il)etoxi, 3-(1,1-dioxotetrahidro-4H-1,4-tiazin-4-il)propoxi,
2-piperidinoetoxi,  3-piperidinopropoxi,  2-piperidin-3-iletoxi, 2-(N- @
metilpiperidin-3-il)etoxi, 3-piperidin-3-ilpropoxi, 3-(N-metilpiperidin-3-
il)propoxi, 2-piperidin-4-iletoxi, 2-(N-metilpiperidin-4-il)etoxi, 3-piperidin-
4-ilpropoxi, 3-(N-metilpiperidin-4-il)propoxi, 2-(1,2,3,6-tetrahidropiridin-1-
iletoxi, 3-(1,2,3,6-tetrahidropiridin-1-il)propoxi, 2-(4-hidroxipiperidin-1-
il)etoxi, 3-(4-hidroxipiperidin-1-il)propoxi, 2-piperazin-l-iletoxi, 3-
piperazin-1-ilpropoxi, 4-piperazin-1-ilbutoxi, 2-(4-metilpiperazin-1-il)etoxi,
3-(4-metilpiperazin-1-il)propoxi, 4-(4-metilpiperazin-1-il)butoxi, 2-(4-
alilpiperazin-1-il)etoxi, 3-(4-alilpiperazin-1-il)propoxi, 2-(4-prop-2-
inilpiperazin-1-il)etoxi, 3-(4-prop-2-inilpiperazin-1-il)propoxi, 2-(4- @
metilsulfonilpiperazin-1-il)etoxi, 3-(4-metilsulfonilpiperazin-1-il)propoxi,
2-(4-acetilpiperazin-1-il)etoxi, = 3-(4-acetilpiperazin-1-il)propoxi, 4-(4-
acetilpiperazin-1-il)butoxi, 2-(4-isobutirilpiperazin-1-il)etoxi, 3-(4-
isobutirilpiperazin-1-il)propoxi, 4-(4-isobutirilpiperazin-1-il)butoxi, 2-[4-
(2-fluoroetil)piperazin-1-il]etoxi, 3-[4-(2-fluoroetil)piperazin-1-il]propoxi,
2-[4-(2,2,2-trifluoroetil)piperazin-1-il]etoxi, 3-[4-(2,2,2-
trifluoroetil)piperazin-1-il]propoxi, 2-{4-cianometilpiperazin-1-il)etoxi, 3-
(4-cianometilpiperazin-1-il)propoxi, 2-[2-(4-metilpiperazin-1-il)etoxijetoxi,
2-cloroetoxi, 3-cloropropoxi, 4-clorobutoxi, 2-metilsulfoniletoxi, 3-
metilsulfonilpropoxi, 2-(2-metoxietoxi)etoxi, 2-(4-piridiloxi)etoxi, 3-

piridilmetoxi y 2-cianopirid-4-ilmetoxi;
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nes0oneslyel grupo R’ se localiza en la posicién 5 6 6 del grupo
2,3-metilendioxipiridin-4-ilo y se selecciona de cloro, bromo,
trifluvorometilo, ciano, hidroxi, metilo, etilo, metoxi y etoxi; o su sal de

adicioén de acido farmacéuticamente aceptable.

11.  Un derivado de quinazolina de la Férmula I de acuerdo con la
reivindicacion 1 en donde:-

Z es NH;

m es 2 y el primer grupo R1 se localiza en la posicién S y se
selecciona de isopropoxi y tetrahidropiran-4-iloxi, y el segundo grupo R1
se localiza en la posicién 7 y se selecciona de 2-pirrolidin-1-iletoxi, 3-
pirrolidin-1-ilpropoxi, 2-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-ilJetoxi,
3-[(3RS,48R)-3,4-metilendioxipirrolidin-1-il]propoxi, 2-morfolinoetoxi, 3-
morfolinopropoxi, 2-piperidinoetoxi, 3-piperidinopropoxi, 2-piperazin-1-
iletoxi, 3-piperazin-l-ilpropoxi, 2-(4-metilpiperazin-1-il)etoxi, 3-(4-
metilpiperazin-1-il)propoxi, 2-(4-alilpiperazin-1-il)etoxi, 3-(4-alilpiperazin-
1-il)propoxi, 2-(4-prop-2-inilpiperazin-1-il)etoxi, 3-(4-prop-2-inilpiperazin-
L-il)propoxi, 2-(4-acetilpiperazin-1-il)etoxi, 3-(4-acetilpiperazin-1-
il)propoxi, 2-(4-isobutirilpiperazin-1-il)etoxi, 3-(4-isobutirilpiperazin-1-
il)propoxi, 2-[4-(2-hidroxietil)piperazin-1-il]etoxi, 3-[4-(2-
hidroxietil)piperazin-1-il]propoxi, 2-[4-(2,2,2-trifluoroetil)piperazin- 1 -
il]etoxi, 3-[4-(2,2,2-trifluoroetil)piperazin-1-il]propoxi, 2-[4-(2-
dimetilaminoacetil)piperazin-1-il]etoxi y 3-[4-(2-
dimetilaminoacetil)piperazin-1-il]propoxi; y

nesly el grupo R® se localiza en la posicion 5 del grupo 2,3-
metilendioxipiridin-4-ilo y se selecciona de cloro y bromo;

o su sal de adicion de acido farmacéuticamente aceptable.

12, Un derivado de quinazolina de la Féormula I de acuerdo con la
reivindicacién 1 en donde:-
Z es NH;

m es 2 y el primer grupo R' se localiza en la posicién 5 y se
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selecciona de isopropoxi y tetrahidropiran-4-iloxi, y el segundo grupo R' se
localiza en la posicion 7 y se selecciona de 2-pirrolidin-1-iletoxi, 3-
pirrolidin-1-ilpropoxi, 2-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-il]etoxi,
3-[(3RS,4SR)-3,4-metilendioxipirrolidin-1-il]propoxi,2-morfolinoetoxi, 3-
morfolinopropoxi, 2-piperidinoetoxi, 3-piperidinopropoxi, 2-(4-
metilpiperazin-1-il)etoxi, 3-(4-metilpiperazin-1-il)propoxi, 2-(4-
alilpiperazin-1-il)etoxi, 3-(4-alilpiperazin-1-il)propoxi, 2-(4-prop-2-
inilpiperazin-1-il)etoxi, 3-(4-prop-2-inilpiperazin-1-il)propoxi,  2-(4-
acetilpiperazin-1-il)etoxi, 3-(4-acetilpiperazin-1-il)propoxi, 2-(4-
isobutirilpiperazin-1-il)etoxi, 3-(4-isobutirilpiperazin-1-il)propoxi, 2-[4-
(2,2,2-trifluoroetil)piperazin-1-ilJetoxi y 3-[4-(2,2,2-trifluoroetil)piperazin-
1-il]Jpropoxi; y @
nes !y el grupo R’ se localiza en la posicién 5 del grupo 2,3-
metilendioxipiridin-4-ilo y se selecciona de cloro y bromo;

o su sal de adicion de 4cido farmacéuticamente aceptable.

13. Un derivado de quinazolina de la Formula I de acuerdo con la
reivindicacion 1 en donde:-

Z es NH;

m es 2 y el primer grupo R' se localiza en la posicion 5 y se
selecciona de isopropoxi y tetrahidropiran-4-iloxi, y el segundo grupo R' se @
localiza en la posicion 7 y se selecciona de 2-pirrolidin-1-iletoxi, 2-
[(3RS,4SR)-3,4-metilendioxipirrolidin-1-ilJetoxi,  2-morfolinoetoxi, 3-
morfolinopropoxi,  2-piperidinoetoxi,  2-piperazin-l-iletoxi,  2-(4-
metilpiperazin-1-il)etoxi, 2-(4-prop-2-inilpiperazin-1-il)etoxi, 3-(4-prop-2-
inilpiperazin- 1 -il)propoxi, 2-(4-acetilpiperazin-1-il)etoxi, 2-[4-(2-
hidroxietil)piperazin-1-iljetoxi y 2-[4-(2-dimetilaminoacetil)piperazin-1-
ilJetoxi; y

nes 1y el grupo R se localiza en la posicién 5 del grupo 2,3-
metilendioxipiridin-4-ilo y es un grupo cloro;

o su sal de adicidn de acido farmacéuticamente aceptable.

L
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14. Un derivado de quinazolina de la Formula I de acuerdo con la
reivindicacion 1 en donde:-

Z es NH;

m es 2 y el primer grupo Rl es un grupo S-isopropoxi y el segundo
grupo R' se localiza en la posicién 7 y se selecciona de 2-[(3RS,4SR)-3,4-
metilendioxipirrolidin-1-il]etoxi, 2-piperazin-1-iletoxi, 2-(4-metilpiperazin-
1-i))etoxi, 2-(4-acetilpiperazin-1-il)etoxi y 2-[4-(2-hidroxietil)piperazin-1-
illetoxi; y

nes | yel grupo R? se localiza en la posicién 5 del grupo 2,3-
metilendioxipiridin-4-ilo y es un grupo cloro;

o su sal de adicion de acido farmacéuticamente aceptable.

15. Un derivado de quinazolina de la Formula [ de acuerdo con la
reivindicacion 1 seleccionado de:-
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-metoxi-7-[3-(4-prop-2-
inilpiperazin-1-il)propoxi]quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-{3-(4-isobutirilpiperazin-1-
il)propoxi]-6-metoxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-metoxi-
7-{3-[4-(2,2,2-trifluoroetil)piperazin-1-ilJpropoxi}quinazolina y
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-6-metoxi-7-[2~(4-prop-2- @
inilpiperazin-1-il)etoxi]quinazolina;

o su sal de adicion de 4cido farmacéuticamente aceptable.

16. Un derivado de quinazolina de la Férmula I de acuerdo con la
reivindicacion 1, seleccionado de:-

7-[2-(4-acetilpiperazin- 1 -il)etoxi]-4-(5-cloro-2,3-metilendioxipirid-4-
ilamino)-5-tetrahidropiran-4-iloxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-{2-[(3RS,4SR)-3,4-
metilendioxipirrolidin-1-il]etoxi}-5-tetrahidropiran-4-iloxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilam ino)-7-[2-(4-prop-2-inilpiperazin-1-
il)etoxi]-5-tetrahidropiran-4-iloxiquinazolina,
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4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-[3-(4-prop-2-inilpiperazin-1-
iD)propoxi]-5-tetrahidropiran-4-iloxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(2-morfolinoetoxi)-5-
tetrahidropiran-4-iloxiquinazolina y
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-(3-morfolinopropoxi)-5-
tetrahidropiran-4-iloxiquinazolina;

o su sal de adicion de 4cido farmacéuticamente aceptable.

17. Un derivado de quinazolina de la Formula I de acuerdo con la
reivindicacion 1, seleccionado de:-

7-[2-(4-acetilpiperazin- 1-il)etoxi]-4-(5-cloro-2,3-metilendioxipirid-4-
ilamino)-5-isopropoxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-(2-piperazin-1-
iletoxi)quinazolina,

4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7- {2-[4-(2-hidroxietil)
piperazin-1-il]etoxi}-5-isopropoxiquinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-(2-pirrolidin-1-
iletoxi)quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-(2-
piperidinoetoxi)quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-(2-
morfolinoetoxi)quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-(3-
morfolinopropoxi)quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-[2-(4-prop-2-
inilpiperazin-1-il)etoxi]quinazolina,
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-5-isopropoxi-7-[2-(4-
metilpiperazin-1-il)etoxi]quinazolina y
4-(5-cloro-2,3-metilendioxipirid-4-ilamino)-7-{2-[4-(2-
dimetilaminoacetil)piperazin-1-il]etoxi } -5-isopropoxiquinazolina;

o su sal de adicién de dcido farmacéuticamente aceptable.
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18.  Un proceso para la preparacion de un derivado de quinazolina de la
Formula I, o su sal farmacéuticamente aceptable, de acuerdo con la
reivindicacion 1 que comprende:-
(a) para la produccion de aquellos compuestos de la Férmula I en donde
Z es un grupo O, S 0 N(R?), 1a reaccién de una quinazolina de la Férmula IT
L

SN

(R"), | W

o

en donde L es un grupo desplazable y m y R' tienen cualquiera de los
significados definidos anteriormente, excepto que cualquier grupo funcional

se protege, si es necesario, con un compuesto de la Férmula III

(%),

HZ o-P

en donde Z es O, S, o N(Rz) y n, R® y R? tienen cualquiera de los

I

significados definidos anteriormente, excepto que cualquier grupo funcional
se protege, si es necesario, tras lo cual cualquier grupo protector, que esté
presente, se retira por medios convencionales.

(b) para la produccion de aquellos compuestos de la Férmula I en donde
por lo menos un grupo R' es un grupo de la formula

Q' -x\

en donde Q' es un grupo aril-(1-6C)alquilo, (3-7C)cicloalquil-(1-
6C)alquilo, (3-7C)cicloalquenil-(1-6C)alquilo, heteroarilo:(1-6C)alquilo o
heterociclil-(1-6C)alquilo o un grupo alquilo sustituido opcionalmente y X'
es un atomo de oxigeno, el acoplamiento, convenientemente en la presencia

de un agente deshidratante apropiado, d= una quinazolina de la Formula V
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en donde m, R', Z, n y R? tienen cualquiera de los significados definidos
anteriormente, excepto que cualquier grupo funcional se protege, si es
necesario, con un alcohol apropiado, tras lo cual cualquier grupo protector,
que esté presente, se retira por medios convencionales.

(c) para la produccion de aquellos compuestos de la Formula I en donde
un grupo R' contiene un grupo (1-6C)alcoxi o (1-6C)alcoxi sustituido o un
grupo (1-6C)alquilamino o (1-6C)alquilamino sustituido, la reaccién de un

derivado de quinazolina de la Férmula VI

en donde L es un grupo desplazable, como se define anteriormente, y Z, ny
R? tienen cualquiera de los significados definidos en la reivindicacion 1,
excepto que cualquier grupo funcional se protege, si es necesario, con un
alcohol o amina, segiin lo apropiado, tras lo cual cualquier grupo protector,
que esté presente, se retira por medios convencionales.

(d) para la produccion de aquellos compuestos de la Formula I en donde
R' es un grupo (1-6C)alcoxi amino-sustituido, la reaccién de un compuesto
de la Férmula I en donde R' es un grupo (1-6C)alcoxi halégeno-sustituido
con un compuesto heterociclilo que contiene nitrdgeno o una amina

apropiada.

v

®
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(e) Para la produccién de aquellos compuestos de la Formula I en donde
R' es un grupo (1-6C)alcoxi amino-hidroxi-disustituido, la reaccién de un
compuesto de la Férmula I en donde el grupo R' contiene un grupo (1-
6C)alcoxi epoxi-sustituido con un compuesto heterociclilo o una amina
apropiada.
(f) para la produccion de aquellos compuestos de la Formula I en donde
Z es un grupo SO 6 SO,, la oxidacion de un compuesto de Formula I en
donde Z es un grupo S.
(g) para la produccién de aquellos compuestos de la Formula 1 en donde
un grupo R' contiene un grupo heteraciclico N-acilado, la acilacién de un
derivado de quinazolina de la Férmula I en donde el grupo R' contiene un
grupo heterociclico con un grupo NH no sustituido.

y cuando se requiere una sal farmacéuticamente aceptable, un
derivado de quinazolina de la Formula I puede obtenerse por la reaccion de
dicho derivado de quinazolina con un 4acido adecuado usando un

procedimiento convencional.

19. Una composicion farmacéutica que comprende un derivado de
quinazolina de la Férmula I, o su sal farmacéuticamente aceptable, de
acuerdo con la reivindicacidn 1, en asociacion con un diluyente o vehiculo

farmacéuticamente aceptable.

20. Un derivado de quinazolina de la Férmula I, o su sal
farmacéuticamente aceptable, de acuerdo con la reivindicacion 1, para uso

en un método de tratamiento del cuerpo animal o humano mediante terapia.

21. El uso de un derivado de quinazolina de la Formula I, o su sal
farmacéuticamente aceptable, de acuerdo con la reivindicacion 1, en la
manufactura de un medicamento para uso como agente anti-invasivo en la

contencion y/o tratamiento de enfermedad de tumor sdlido.

22. Un método para producir un efecto anti-invasivo por la contencion

zl&-
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y/o tratamiento de enfermedad de tumor sélido en un animal de sangre
caliente necesitado de tal tratamiento. que comprende administrar a dicho
animal una cantidad efectiva de un derivado de quinazolina de la Férmula 1,

o su sal farmacéuticamente aceptable, de acuerdo con la reivindicacion 1.
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nd that any designation which 1s not
nfirmed before the expiration of 15
onths irom the pnonty dale 1s 1o be
garded as withdrawn by the applicant
t the expiration of that time himit
Ve xcluaion(s) from precautionary NE
osignations PTO
Via rlority claim of earlier regional
pphcation
Vi-1-1  Filing date 4 November 2002 (04.11.2002)
vi-1-2 umber 2292736.2
Vi-1-3 egional Cffice P




4/5
PCT REQUEST 100878-1 WO
Duplicate of onginal printed on 21 10 2003 03 04 07 PM
VI-2 Priority claim of earller reglonal
application
Vi-2-1 | Filng date 10 April 2003 (10.04.2003)
Vi-22 | Number 03290900.4
VI-2-3 | Regional Otfice EP
vii-1 gl':smatlonal Searching Authority Eurorean Patent Office (EPO) (ISA/EP )
asen
viit Declarations Number of declarations
Vill-1 | Declaration as io the identity of the - |{
inventor
Vill-2 | Declaration as to the applicant's -
antitlemant, as at the interational filing ‘
date, 1o apply for and be granted a |
patent
VII-3 | Declaraton as to the appiicant's -
antlement, as at the intemational filing
date, 1o claim the pnonty of the earlier |
apphication
Viii-4 Declaration of inventorship (only for the |
purposes of the designation of the |
United States of Amenca)
Vili-5 | Declaration as to non-prejudicial -
disclosuras or excephions 1o lack of
novelty
iX Check list number of sheets electronic fila(s) attached
1X-1 Request (including declaration shests) (g -
ix-2  [Descnpton 100 -
X3 Claims 20 -
Ix-4 Abstract 1 EZABSTO00.TXT
IX-5 Drawings 0 -
IX-7 TOTAL 126
Aceumpnnylng Itema prper document(s) attached electronic file{a) attached
IX-8 Fee calculation sheet v -
IX-9 Onginal separate power of atomey v -
X-17  |PCT-EASY diskette - Diskette
TX-19  |Figure of the drawings which should
accompany the abstract
IX-20 |Language of flling of the international English
application
X-1 Signature of applicant, agent or
common representstive
X-1-1  [Name (LAST, First) TAIT, Brian, Steele
FOR RECEIVING OFFICE USE ONLY
10-1 Date of actual receipt of the
purported intemational application
10-2 Drawings
10-2-1 |Receved
10-2-2 |Not received




A<

PCT REQUEST 100878-1 WO
Duplicate of onginal pnnted on 21 10 2003 03 04 07 PM

10-3 Corrected date of actua! receipt due
to later but timely recelved papers or
drawinge completing the purported
International application

104 Date of timely recelpt of the required
corrections under PCT Article 11(2)

105 Intemnational Searching Authority ISA/EP

106 Transmittal of search copy delayed
untll search fee Is pald

FOR INTERNATIONAL BUREAU USE ONLY

111 Date of receipt of the record copy by
the International Bureau
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The demand must be flled directly with the competent Iternational Prelmmary Exapunmg Authorty o, if two or more are competent,
wath the ane chosen by the applicant. The full name or two-lefter code of that Asthority may be mdieated by the applicars on the hne below:

1PEA EPO
PCT CHAPTER II ||

DEMAND

under Article 31 of the Patent Cooperation Treaty
The undersigned requests that the international application specified below be the subject of
inlernabional preliminary examunation according to the Patent Cooperation Treaty

For [nternational Pmlnmnlnl Exammmg Authority use only

Identification of IPEA Date of recerpt of DEMAND |

. . . Applicant’s or agent’s file reference
Box No.I IDENTIFICATION OF THE INTERNATIONAL APPFLICATION 1 00878‘1 WO

Intomational apphication No. International filing daln (dowmonih/year) (Earliest) Prionity date (day/month/year)
PCT/GB03/04703 29 October 2003 (29.10.2003) 04 November 2002 (04.11.2002)
Title of invenhon

QUINAZOLINE DERIVATIVES AS SRC TYROSINE KINASE INHIBITORS

BoxNo.II APPLICANT(S)

Namo and sddress: (Fandy e fllowed by groen negre o0 4 1ot ekt full offaa dergrancn Iﬁ’é”’ﬁ“‘ég‘é 26000
ASTRAZENECA AB —
SE-151 85 Sodertalje +46 8 553 28820
Sweden Teloprmtar No

Applicant'sregistranon No. with the Offico
Srate (that t5, country) of nationality: State (that 13, country) of resudence.

SE

Name and address (Famdy nams followed by grven nome, for o legal entity, fill officenl deepnation.  The addrexs must snclude posial code and name of couniry )
ASTRAZENECA UK LIMITED

15 Stanhope Gate

London

W1K 1LN

United Kingdom

State (that 15, country} of nanonahty: State (that 15, country) of remdence.
GB

Name and address: (Famiy name followed by grven rame, for a legal ennty, Jull offical deggnotion  The addrexr nautt wndude pastal cods and name of country )

PLE, Patrick
AstraZeneca Pharma

Z.l. La Pompelle BP 1050
51689 Reims Cedex 2
France

State (thar 1s, country) of natonality: State (that 15, country) of residence:

D Further applicants are indicated ¢n a continuation sheet.

Form PCT/IPEA/401 (first sheot) (January 2004) See Notes to the demand form



Intcrnational apphcation No

ShectNo. 2 PCT/GBO03/04703

Box No. T AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person 18 agent D commeon representative
and |X| has been appomted earhier and represents the apphcani(s) also for mtermational prelimmary oxammation
D 13 hereby appointcd and arry carlicr appowntment of (an) agent(sycommon representative is hereby revoked.

D 15 hereby appomted, specifically for the procedure before the Intemancnal Prelimnary Examining Authonty, in addition to
the agent(s)/common rcprescniative appointed carlier.

Name and address gmﬂnm followed by gven name, for a legal entuly, full officsal dessgnation. | Telephone No
8 st of iy )

pess must ncluda pastal cods and nams of cu +246 8 553 26000
Agent Facermie No
ASTRAZENECA +46 8 553 28820
Global Intellectual Property Telepnnter No.
SE-151 85 Sodertalje
Sweden Agent'sregisiration No with theOffice

D Address for correspondence: Mark this check-box where no agent or common m&mscnmtwo is/has been appomnted and the
space sbave is usod 1nstead to mdicate a special address to which correapondence should be sent.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*
1. The apphcant wishes the intematonal preliminary examination to start on the basis of:

the micmational apphcation as ongally filed
the description as ongmally filed
as amended under Article 34

as ongmally filed
as amended under Axticle 19 (together with any accompanymg stat=rnent)
as amended under Article 34

the clams

the drawings as origmally filed

as amended under Arucle 34

00 e O

2 D The applicant wishcs any amendment to the ¢lamms under Article 19 to be conmdered as reversed.

3 ‘Lhe apphcant wishes the start of the mtermational prehrmnary exammmation to be postponed unhl the expiration of the
D applicable time limut under Rule 69.1(d) pe

4 D ‘The apphcant expressly wishes the interatonal prehmmary exsmmation to start earlier than at the expiration of the
apphcablo trme humt under Rule 545is 1(a).

* Where no check-box 13 marked, mtematonal prelimunary exammation will start on the basis of the international application
as originally filed or, where a copy of amendments to the clmmaunder Article 19 and/or emendments of the mtermational application
under Arhole 34 are received by the International Prelmunary Exarmnmg Authonty before it has bogun to drew up a wntten opinion
or the mlernational prehmmary examnation report, as 60 amended.

Language for the purposes of international preliminary examination: .E.n g.li“."h se eeaves sisaevsvisanees
E which 1a the language in which the mtemational application was filed.
| ] which s the language of s trnslation fumished for the purposcs of intemational search.
D which 18 the language of publication of the international apphcation.
D which 13 the language of the translation (to be) furmished for the purposes of international preliminary examination,

Box No.V ELECTION OF STATES

The filing of this dormnd constitutos the elechon of all Contracting States which arc demgnated and arc bound by Chapter II of the
PCT.

Form PCT/IPEA/401 (second sheer) (January 2004) See Notes 1o the demand form
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FEE CALCULATION SHEET

Annex to the Demand

For International Prehminary Exarmmng Authonty use only  wem
Intcmational .

applcabon No. PCT/GB03/04703 “ ﬁ
Applicant’s or agent” RECIBI 30

fiforoference . 100878-1 WO | Date stamp of the IPEA

Apphcan
P:)sptraztenaca AB et al [t11 ABR 200%

BRIGARD & CAETRO
| RECEIVED |

CALCULATION OF PRESCRIBED FEES

1. Prehmunary exammation fee ... | EURQO 510.00] P

2. Handbng fee {(Applicants from certam States are
entitied to a reduction of 75% of the handling fee.
Where the applicant 1s (or all applicants are] so
entitled, the amoun! (o be entered al H 13 25% of the I
handhng fee.) coe

EURO 129.00|H

3. lotul d:: prescnibed l::d Pand
o o e TOTAL b e EURO 639.00

TOTAL

MODE OF PAYMENT

thonzati cash
suboruation o chargo depont ]

cheque revenue stamps
postal money order D coupans

bank draft [ other (pecipy

0006

AUTHORIZATION TO CHIARGE (OR CREDIT) DEPOSIT ACCOUNT
(1hw mode of paymed may not be available at alf IPEAs)

wweas EPO -
E] Authorization to chargs the total fees mdicated above. Deposit Account Nu.-2819'0923
] (T2 check-box may be marked only if the conditions for Date - L
depositaccounts ofthe IPEA so permut) Authonization to
charge any deficiency or creditany overpayment m the Name Shirley Douglas
total focs mdicated ahove
Signature: -

Form PCT/IPEA/401 (Annex) (January 2004) See Notes 10 the fee calculation sheet
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SheetNo 3 Intcrnational sppheation No.
° PCT/GB03/04703
Box No. VI CHECK LIST
The demand 18 accompanied by the following elements, m the language referred to m For Inwrnational Prelimmnary
Box No IV, for the purposes of international prelimimnary examination: Exammmg Authonty use only
recarved not recerved

1. translanon of international apphcation H gheets D |
2. amendments under Article 34 sheets O O
3. copy (or, where required, tranalation) of

amendments under Article 19 : sheety D D
4, copy {or, where roquired, translaton) of

gtatoment under Article 19 . sheets D D
5. leter . sheets (] |
6 olher spectfy) : sheets O O

The demand 18 also accompanied by the rtem(s) marked below:
1. [] feecalculation shect 5.[] statcment explaining lack of signaturo
2. D ongmal soparate power of attorney § [J sequence hsting m computer readable form
3 [ ongmal general power of attorey 7 [J tables n computer readable form relatod to a
4.[] copy of general power of atiomey; I listing
"= reference number, of any: ' 8 [ otber ppecify:

Box No. V1I SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 1o exch signaiurs, indicate the name of the parson sgrmng and the capacity i wiich the person signs (if such capaciiy u not obwous from readng the demand)

. =
Brian Stesle TAIT ot al
Global intellectual Property, Patents, AstraZeneca AB

For Intermatonal Prehminary Exammmg Authonty uso only

! Date of actual receipt of DEMAND

2 Adjusted date of receipt of dernand due
to CORRECTIONS under Rule 60 1(b)-

3 D The date of recept of the demand 18 AFTER the 6 D The date of reccipt of the demand 18 AFTER the
expmation of 19 months from the prionty date and expirationof the time hmit under Rule 54/zs.1(a) and
itemn 4 or 5, below, does not apply item 7 or 8, below, doss not apply.

{T] Thosppheant has been wmformed accordgly 7. [] Thedusof recerptof thedemand 1s WITHIN thetume
lumt wnder Rule 54 5is.1(e) s oxtendad by virtue of

4, D Thodate of recorpt of the demand 18 WITHIN the tunc Rule 80.5.

Imut of 19 months from the prionty date as extended
by virtue of Rulo 80 5 8 D Although the date of recopt of the demand 19 aftor the

5. D Although the date of receipt of the demand 1 after the c-xrlramn of the tupe limt under Rule 54bis 1(a), the
expiration of 19 months from the prionty date, the delay m amval 1s EXCUSED pursuant to Rule 82.
deﬂy 11 amval 18 EXCUSED pursuant to Rulc 82.

For International Burcau use only

Demand reccived from IPEA on:

Form PCT/IPEA/401 (last sheet) (January 2004) See Notes to the demand form
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Solcitors Commissioners for Oaths Notarmeas Public Kenneth Greenwodd - Notary Public

Nicholas D Jamison - Notary Pubhc

47 A HIGH STREET Convayancer

EGHAM - SURREY Francois Botha

TW20 SES

Telephone - 01784 432292 FAX No. 01784-431964 DX 53100 Egham
Our Ref Your Ref Date

I, KENNETH GREENWOOD, Notary Public of the Town of Egham in Surrey,
duly admitted and sworn, practising in the said Town,

DO HEREBY CERTIFY AND ATTEST:

@ THAT the signature (Patrick liLE) set and subscribed at the foot of the hereunto
annexed document is genuine.

IN TESTIMONY WHEREOF I have hereunto set my hand and affixed my Seal
of Office in the Town of Egham aforesaid, this  2nd day of March
Two Thousand and Five

T

NOTARY PUBLIC
MY COMMISSION IS PERMANENT

Ragulatad by the Law Sociaty

273220
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(Hague Convention ot 5 October 1961 / Convention de [.a Haye du 3 octobre 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

1  Country Unmited Kingdom of Great Britain and Northem Ireland
@ Pays Royaumc-Umi de Grande-Bretagne et d’Irlande du Nord

I'his public document / Le present acle public

2 Has been signed by Kenneth Greenwood
a ete signe par

3 Acting in the capacity of Notary Public
apissant en qualite de

4  Bears the scal/stamp of  The Said Notary Public
est revétu du sceau/timbre de

Certified/Attest
at London/a Londres 6 thefle 03 March 2005

L¥ ]

7 by Her Majesty’s Principal Secretary of State for Foreign and Commonwealth Affaurs /
par le Secrétaire d’Etat Principal de Sa Majeste aux Aflaires Etrangeres et du Commonwealth

8 Number/sous No G637562

10 Signature A.Bantin

1§ ur the Secrefary of Srare 7 Ponr le Secretaire d T ay

If this document 1 to be used 1n a countiy which is not party to the Hague Convention of 5 October
1961, 1t should be presented to the consular section of the mission representing that country An
apostille or legalisation certificate only confirms that the signature seal or stamp on the document 15
genuine It does not mean that the contunts of the document are correct or that the Foreign &
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ASSIGNMENT
The undersigned,

PLE, Patrick

domictled 1n

AstraZeneca Pharma, Z [ La Pompelle, BP 1050, F-
51689 Reims, Cedex 2, France

hereby state under oath to be the sole and true inventor
of

100878-1yC0
TRASPASO

abajo firmado

domicihado en

decla bajo juramento ser tnico y verdadero inventor
de.

QUINAZOLINE DERIVATIVES AS SRC TYROSINE KINASE INHIBITORS

Istate as well that I assign, without reservations or

limitation, 1n favor of

AstraZeneca AB

a corporation orgamized and existing under the laws of
Sweden

domiciled mn

SE-151 85 Sodertalje, Sweden

all nghts nherent to said invention, and that the abave
mentioned corporation hereby 1s enabled to apply, n its

name, for the corresponding patent in the Republic of

Colombia
PLE, Patrick

Declar asimismo que ced y
transf sin reserva m limitacién, a favor de la
sociedad

organizada y existente de conforrmdad con la leves de

domuciliada en

Todos los derechos inherentes a dicha invencién y que la
citada sociedad queda facultada para solicitar en su
nornbre la patente correspondiente en la Repiblica de

Colombia.



CERTIFICADO NOTARIAL (INDIVIDUQ)

J78%/

personalmente ante mi,

Alos _;7 7 dias del mes de
2005, comparect
Notario Publico,

aquen  doy fé de conocer y me consta que

la  persona descrita y firmante
del documento que precede, declarado ante mi que
otorga el mismo para los fines y propdsitos que

en €] s¢ expresan

NOTARY PUBLIC (Notario Piiblico)

CERTIFICADO NOTARIAL (INDIVIDUO)

A los 2 /l dias del mes de W ’é//

2005, comparect  personalmente ante m,

pﬁfﬂ! er

Notario Publico,

pie

aquien  doy fé de conocer y me consta que

la  persona descrita y firmante
del documento que precede, declarado ante mi que
otorga el mismo para los fines y propésitos que

en él se expresan

/o

2T

100878-1P CO z

NOTARIAL CERTIFICATE (INDIVIDUAL)

On this
2005 personally appeared before me, a Notary Pubkic,

day of

to me known and known to me to be the person

described n and who executed the foregoing document,

and duly acknowledged to me that
executed the same for the uses and purposes

therein expressed

NOTARIAL CERTIFICATE (INDIVIDU

On this
2005 personally appeared before me, a Notary Public,

day of

to me knovm and known to me to be the person

descnbed 1n and who exccuted the foregoing document,

and duly acknowledged to me that
executed the same for the uses and purposes

therein expressed
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TRADUCCION AL ESPANOL del documento de cesidn a AstraZeneca AB y
firmado por el cedente y el cesionario.

YO, KENNETH GREENWOOD, Notario Publico del Pueblo de Egham en Surrey,
debidamente admitido y jurado, practicando en dicho pueblo,

CERTIFICO Y ATESTO POR LA PRESENTE:

QUE la fima (Patrick PLE) fijada y suscrita al pie del documento anexo al presente
es genuina.

EN TESTIMONIO DE LO CUAL he puesto mi firma y fijado mi Sello de Oficina en
el Pueblo de Egham, este 2 de Marzo de dos mil cinco.

(Firma)

NOTARIO PUBLICO
MI COMISION ES PERMANENTE



APOSTILLA
(Convencion de L.a Haya clel 5 de Octubre de 1961)

REINO UNIDO DE GRAN BRETANA E IRLLANDA DEL NORTE

1. Pais: Reino Unido de Gran Bretafia e Irlanda del Norte
Este documento publico

2. Ha sido firmado por Kenneth Greenwood

3. Actuando en capacidad de Notario Piablico

4 Lleva el sello/timbre de Dicho Notario Piblico
Certificado

5. en Londres 6. el 3 de Marzo de 2005

7 por el Secretario Principal de Su Majestad de Relaciones Exteriores y de Ia
Mancomunidad.

8 Numero G637562
g, Sello 10 Firma A. Bantin

(Firma)

Por el Secraetano de Estado

Si este documento ha de usarse en un pais que no es parte del Convenio de La
Haya del 5 de Octubre de 1961, debe ser presentado a la secclén consular de la
misién que representa a ese pais. Una apostilla o certificado de legislacién solo
confirma que la firma, sello o timbre en el documento son genuinos No significa que el
contenido del documento sea correcto o que la Oficina Exterior y de la Comunidad
apruebe su contenido

229



.obtentor

PODER

Yo [nosotros)

domiciliado(s) en

Nombro{amos) a: RAMIRO CASTRO DUQUE y/o JUAN
PABLO CADENA SARMIENTQ vy/o BEATRIZ
JARAMILLO S. .

de Bogoté, Colombia, apoderados verdaderos y legales
con poder especial, ampho y suficiente, para recabar
de las oficinas vy autoridades colombianas
administrativas, judiciales y de policla, en cualquier
instancia o recurso, la obtencidn de patentes de
invencidn, registros de marcas, disefios industriales,
modelos de utiidad, depésitos de nombres comerciales
y enseiias, registros de derechos, de autor y contratos
sobre los mismos, obtencidn de certificados de
de vanedades, vegetales, asl como sus
rérrogas, renovacionss, anotaciones de traspaso,
Ycambios de nombre y/o domicilio; elaborar, tramitar y
registrar contratos de licencia y lcencias de
cualesquiera clases; intervenir como deniandante o
como demandado en cualquier instancia y recurso ante
cualquier juez, corporacién, funcionario publico o
autoridad en accionss judiciales, administrativas y de
policia tales coma* _oposiciones al registro de marcas,
acciones de caducidad, cancelacién -y nuldad;
acciones reivindicatorias, accionss derivadas de la
obtencién o explotactbn de licencias; acciones de
competancia desieal; demandas penales; acclones de
Jndemnizacién de perjuicTSs, reclemos y observacionss
a solicitudes de patentss, disefios industriales, modelos
de utihdad, en el ejercicio de medidas cautelares y en
otras acciones o medidas similares.

A este efecto, lols)
solicitudes,  formular

faculto(amos)
descripcionas,

para elevar
enmiendas,

Wrotestas, declaraciones, oposiciones, cancalaciones,
n

whdades, apelaciones y reclamos; pagar- impuestos,
cuotas y gravdmenes prescritos por la lay; renunciar o
desistir a derechos concedidos o en curso de
concesién; recibir toda clase de documentos y valores,

dando el descargo respeétivo, vy, en general, para dar

efecto indicado y tomar todas las
creyeren conducentes al resguardo de

necesarias
Este poder comprende la faecultag

confirmar en m1  {NUBstro) NOMbre™He..2
cdmo la facultad de desistir, transigir, comprd

la de sustturlo en todo o’ en parte y, revocy~

sustituciones. Asimismo nombro(amos) a: RAMIR
CASTRO DUQUE vy/o-~ JUAN PABLO CADENY
SARMIENTQ y/o BEATRIZ JARAMILLO S.
domicihada(s) en la Carrera 7 No. 16-56 Piso 9, mis
(nuestros] apoderados en Colombia, con facultades
para recibir notificaciones y designar apoderados
judiciales o extrajudiciales.

Otorgado y firmado en
hoy de de 200_. |

Firma

Nombre

Sarnn

Brigard & Castro

BOGOTA - COLOMBIA

e rounent to the safeguard of my

230

POWER OF ATTORNEY

i {We) ASTRAZENECA AB

domiciled in SE-I31-Sodertalje, Sweden

Hereby appoint RAMIRO CASTRO DUQUE and/or
JUAN PABLO CADENA SARMIENTO and/or BEATRIZ
JARAMILLO S.

of Bogotd, Colombia, my {our) true and lawful
attorneys with special, ample and sufficient power to
obtain from the Colombian administrative, judicial and
police offices and authorties, in any Instance,
privileges of patents of invention, registration of
trademarks, industnal designs and utility models,
registration of commercial names and embiams,
registration of copynght and contracts related thereto,
certificates af obtainers of vegetables vareties, as well
as extensions, ranewals and recordal of assignments
and changes of name and domicile related to the
above; to prepare, prosecute and register ficenses of
any kind; to act as plainuff or defendant in any
instance or recourse, and befora any |udge,
corporation, public official or authonty in judicial,
administrative and police actions, such as. oppositions
to the registration of trademarks; caducity, cancellation
and nulity actions; clam actions derived from the
obtaining or explotation of licenses, action of unfar
competition, penal demands, actions of indemnities for
damages: cleims or observations on patent
applications, models, industnal designs and utility
models; in the exercise of preventive measures: and in
other actions or similar proceedings.

To that effect they are hereby empowered to file
applications, formulate descriptions, amendments;
protests, declarations, oppositions, cancellations,
nullities, appeals and claims; to pay taxes, quotas and
assassments prascribed by law, renounce cr waive the”
rights granted or In the process of granting; to receive
all kind of documents and valuables, giving the
respective refease of receipt, and, in general, to take
before said authorities the necessary steps to such
effect, and any measures that they may deem
{our) interest(s)
he other necessary legal powers.

power includes the faculty to ratify or confirm
igt, settle and compromise on my {our) behalf, and

ke substitutions At the same time | (Wa) hereby
appoint  RAMIRO CASTRO DUQUE and/or JUAN
PABLO CADENA SARMIENTO and/or BEATRIZ
JARAMILLG S.

domiciled in Carrera 7 No. 16-56, Piso 9, my (our)
attorney(s} in fact, with powers to receive notifications
and to designate judicial and extrajudicial attorneys

Granted and Signed in Macclesfield, Cheshire,
s England <7 .
this H”“ day of¥ v / 7 2003

Signature

_f'\_lalme EFVIN B yeatal
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CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de
personalmente comparecié ante m{

a quien conozco, v de quien me consta qus firmé el
anterior documento, debhdamente juramentado declard
y dijo que él es -

de

Sociedad legalmente constituida para un perfodo de
duracién que alin no ha terminado, que el déclarante
estd autorizado por dicha compafifa para conferir este
poder; que el sello estampado por él al pie de tal poder,
en nombre y representacién de la expresada compaiila,
es ol sello oficial de ella; y que el objeto para e! cual se
confiere este instrumento estd comprendido dentro del
de la sociedad. ,

El suscrito Notario hace constar que tuvo a la vista las
prusbas de la existencia de la sociedad. "

Estado de
:on fecha -

Y que guen confiere el presente poder es su
represantante.

u.!o(f

*Notario Pblico {sello}
oy a" C“ \I F,
v ':-,

N\ .r l'
L'} .

Hoy de de
ante m/l

@ quien (es) conozco y me consta que es{son) la(s)
persona(s) firmante(s) del documento Que preceds y
quien(es) declaraln) que otorgan &l mismo para los
fines y propositos que aen él s exprasan,

Notario PGblico (sello)

LEGALIZACION POR APOSTILLA ES REQUERIDA.

» comparecidi{eron)

N L ]
’ .
re
.

NOTARIAL CERTIFICATE (CORPORATION)

f ) 2413
On thls f day of J”"( of
parsonallv appeared bafore me

! W Bat-v-

to me known, and known to me to be the person who
signed the foregoing instrument who being by me duly
sworn did depose and say that he (she) 1s the

ATl vEY ‘
" Parteszeneet 88
i'

Whlchils legally constituted for a term not yet expired,
that daponent is authonized by said Company to confer
~-this Power of Attorney’ that the seal affixed hereunto
by the deponent in the name and on_behalf of sad
Corporation is the corporate seal thereof, and that
purposs for' which this instrument I1s granted
included within the corporate purpose of company.

The undarmgnad‘Notarv Public attests that-he has seen
the documants that prove the existence of the
companv

w -~
State of

undar data of § ot ‘["‘ """‘"a— 200 3

and that he (she} who grants tha'p\'ésent'powsr of
attorney 1s its Representative.. Q" N - e

. Notarv Pubﬂc ?aa £ ..' 1
NWE* Y :"\‘. & "
F

ﬂ![—i‘ o

NOTARIAL CERTIFICATE
NATURAL PERSON

i —  day of of
parsolnalllv appeared before me
' i . -
who 1s(are} known to me and who | attest executed
the foregoing document and he {they) declared he
{they) grant{s) the document for the uses and purposes
therein expressed. — .

' Notary Public ({Seal) - )

LEGALIZATION BY. APOSTILLE IS REQUIRED.
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APOSTILLE
(Hague Convention of 5 Ocwober 1961 / Convention de La Haye du 5 octobre 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

1 Country Umted Kingdom of Great Britatn and Northern [reland
Pays Royaume-Um de Grande-Bretagne et d'Irlande du Nord

This public document / Le present acte public

2 Has been signed by J B Hodgson
aete signé par

3 Acunginthe capacity of  Notary Pubhic
agissant en qualité de

4  Bears the seal/stamp of  The Said Notary Publie

est revétu du sceau/bmbre de . ’
¢ ‘.
Certified/Attests .
5  at London/d Londres 6 the/le 17 February 2004 “w
7 by Her Mujesty’s Principal Secretary of State for Foreign and Commonwealth Affars / P ! -
par le Secrétaire d’Etat Pnncipal de Sa Majeste aux Affares Etrangéres et du Commonwealth N !
8  Number/sous No G348987 1 S;'
- {- . -
Y  Stamp 10 Signature L Ircland T
tmbre \".h' . F o
A =

Fur th oy of Sate / Pour le

If this document 15 1o be used 1n a country which 13 nut party to the Hague Convention of 5 0
it should be presented to the consular scction of the mussion representing that coun

TR
e
f.

2

-
P 1
A e
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TRADUCCION SIMPLE AL ESPANOL del la Apostilla que vienen junto con el Certificado -
Notanal (Sociedad) y el Poder concedido por ASTRAZENECA AB, domicilada en SE -

151 Sodertalje, Suecia a Ramiro Castro Duque y/o Juan Pablo Cadena Sarmiento y/o
Beatriz Jaramillo S, domiciiados en la Carrera 7 #16-56, P 9, Bogota D C , Colombia

AUTENTICACION
(Convencion de La Haya del 5 de Octubre de 1961)
REINO UNIDO DE GRAN BRETANA E IRLANDA DEL NORTE

1 Pals: Reino Unido de Gran Bretafia e Idlanda del Norte
2 Este documento publico

ha sido firmado por J. B. Hodgson
3 actuando en capacidad de Notarlo Publico
4 lleva el sello de. Dicho Notario Piblico
CERTIFICADO
5 en Londres 6 el 17 de Febrero de 2004
7 por El secretario de Estado Principal de Su IMajestad para Asuntos Exteriores y de la
Comunidad
8 No G348987
9 Sello 10 Firma

J. Ireland {(Firma)

v.

Haya del 5 de Octubre de 1961, debe ser presentado a la seccion consular de la mision

Si este documente va a ser_utilizado en un pals que no es parte de la Convencion dé

que representa a ese pais
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. ORGANIZACION ELECTORAL
REGISTRADURIA NACIONAL DEL ESTADO CIVIL

REGISTRO CIVIL DE DEFUNCION - mdawo 5562241
Dates de (e oficing de reglitro z :
Clase de oficina; - Registradurha Notarla x Comsulado Curregimisnto Inzp. de Policia Cédigo

Fais - Denartamients « Hunugh » GCorrasinventy afe impeccisn gy Pollgin

| COLOMBIA CUNDINAMARCA BOGOTA D..C NOTARIA 32,

[ Dwetes dul Inscrito

Analiidos v nombres comoleras

CABTRO DUQUE RAMIRO

Documento de Identificacidn (Clase y nimaero) Sexo (en Lotras)

CeCaNoo' 170322 DE BOGOTA ~emcr==—cnee MASCUL.INO

ﬁ

[Dstes dv lo defuncién
Lugur du In Defuncién: Pals - Dapartsmento - Municipio - Correg'misnto o/ intpaccién de Pollda
COLOMB I A CUNDINAMARCA BOGOTA D.C.
Fechu de [s defunclén Hom NGmero de certificado de defuncién
we PPPJA] v 1[0 |30 [04110 PH | A~ 2094375.
Proaunclén da nwerte
luzsado que profiers ha santench Fachs da [a sentencia
- I I T R T R I Aho Moy ~ Dh
- Documents presantade | — Nombre v arse dal funcionario
Autorlzaclén judicht Cortlficado Midico rnng Es- D l Az cAMPos.-
. X Re Ms No & 79 9m )

| Datos del denunciante

Apellidas v nombrea complatos

EDGAR DAVID REGINO H.

Documentos de idantificaclén (Clage ¥ numero) P et ¥ FI-
C.CaNow 15:030.154 DE LORICA/ CORDOBA ( ;’7;;47
/

F ]
Primer tartize Y4
Ansllidos v nombi aa comolatos /I 77 .
-—----l.—-----—-——----ﬂ----_-------
Documeantos de Idantificacién (Clase v nimer o) Firma

Segunde testige

Anallidos v namhras comblstos

Documentos de Identificacién (Clage ¥ numera) Flrma

-------h--------------#'?cd;'i"|‘1‘,1---

[ Facha de inscripelén \ 2 )

ae 2100 4 Mes 1]L"’" D [;IZI\_m : &;. 1 I..-G.H

—PADREST ALFON—S0 CASTRO— o o ARA NOTAS

MERCEDES™ DUaqUlF. T e
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Industria y Comercio
SUPERINTENDENCIA

#
Folio 233 “
2020
Bogota DC
Doctor(a)
JUAN PABLO CADENA SARMIENTO
Apoderado(a)
ASTRAZENECA AB
REFERENCIA: Radicacién No. 05 42313
Solicitud Internacional PCT/GB2003/004703
Fecha limite inicio fase Nacional 04 — 06 - 2005
Tramite 011
Evento 379
Actuacion 416
Oficio No 521
Folios 001
Teniendo en cuenta que la solicitud de prnivilegio de patente que se tramita bajo el
expediente indicado en la referencia, retne los requisitos de forma establecidos en la
Decision 486 de la Comision de la Comunidad Andina, el Tratado de Cooperacion en
Matena de Patentes (PCT), el Reglamento v la Circular Unica de la Superintendencia
de Industria y Comercio, se envia el extracto de la solictud a la Oficina de
Comunicaciones para efecto de su publicacidn en la Gaceta de Propiedad Industnal.
Clmplase '
Dado en Bogota DC \ ’G?UL 2008
ALIX CESPEDES DE VERGEL
Jefe de I& Division de Nuevas Creaciones
Al contestar favor indique el nimero de Sede Conro Carrera £3 No 2700 Pises 2 5.7y 10
radicacion consignado en el sticker Conmutador 3 §20840 Fax 3 505220

Sede CAN T 40A No 38-30 3153265 al 69
Fax 3 505220 Linea 9800-910 165
Web www sic gov co e-mail infofffisic cov eo
Bogota D C - Colombia



