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\& (54) Title: QUINOLINE DERIVATIVES HAVING VEGF INHIBITING ACTIVITY

[
o

~ (57) Abstract: The invention relates to compounds of formula (I) wherein: either any one of Gy, Ga, G3, G4 and Gs is nitrogen and the

v Other four are -CH-, or Gy, G, G, G and Gs are al) -CH-; Zis -O-, -NH-, -S-, -CH,- or adirect bond; Z js Jinked to any one of Gy, G,

S Gy and Gy; nis an integer from 0 to 5; m is an integer from 0 to

 R* represents hydrogen or fluoro; R®, Rl and R* are defined herein

of formula

¥ 2 salt thereof, process for the ion so such

phar a

P

T or a pharmaceutically acceptable salt thereof as active ingredient and the use of a compound of formula I in the manufacture of

a for the production of an

i and/or vascular permeability reducing effect in warm-blodded animals. The

compounds of formula I and the pharmaceutically acceptable salts thereof inhibit the effects of VEGE, a property of value in the
treatment of a number of diseases states including cancer and rheumatoid arthritis.
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QUINOLINE DERIVATIVES HAVING VEGF INHIBITING ACTIVITY

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

Normal angiogenesis plays an important role in a variety of processes inchiding

embryonic development, wound healing and several components of female reproductive

function. Undesirable or pathological angic is has been associated with disease states
including diabetic retinopathy, psoriasis, cancer, rheumatoid avthritis, atheroma, Kaposi's
sarcoma and haemangioma (Fan ef al, 1995, Trends Pharmacol. Sci. 16: 57-66; Folkman,
1995, Nature Medicine 1: 27-31). Alteration of vascular permeability is thought to play a role
in both normal and pathological physiological processes (Cullinan-Bove et al, 1993,
Endocrinology 133: 8§29-837; Senger et al, 1993, Cancer and Metastasis Reviews, 12: 303-
324). Several polypeptides with in vitro endothelial cell growth promoting activity have been
identified including, acidic and basic fibroblast growth factors (aFGF & bFGF) and vascular
endothelial growth factor (VEGF). By virtue of the restrictéd expression of its receptors, the
growth factor activity of VEGF, in contrast to that of the FGFs, is relatively specific towards
endothelial cells. Recent evidence indicates that VEGF is an important stimulator of both
normal and pathological angiogenesis (Takeman et al, 1993, Endocrinology, 133: 848-859;
Kolch et al, 1995, Breast Cancer Research and Treatment, 36:139-155) and vascular
permeability (Connolly et al, 1989, J. Biol. Chem. 264: 20017-20024). Antagonism of VEGF
action by sequestration of VEGF with antibody can result in inhibition of tumour growth (Kim
et al, 1993, Nature 362: 841-844). Basic FGF (bFGF) is a potent sﬁxﬁulator of angiogenesis
(e.g. Hayek et al, 1987, Biochem. Biophys. Res. Commun. 147: 876-880) and raised levels of
FGFs have been found in. the serum (Fujimoto et al, 1991, Biochem. Biophys. Res. Commun.
180: 386-392) and urine (Nguyen et al, 1993, J. Natl. Cancer. Inst. 85: 241-242) of patients
with cancer.

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

segment in the plasma membrane to an intracellular tyrosine kinase domain. Binding of

JP 2004-505964 A 2004.2.26
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w2
ligand to the receptor results in stimulation of the receptor-associated tyrosine kinase activity

which leads to phosphorylation of tyrosine residues on both the receptor and other
intracellular molecules. These changes in tyrosine phosphorylation initiate a signalling
cascade leading to a variety of cellular responses. To date, at least nineteen distinct RTK.
subfamilies, defined by amino acid sequence homology, have been identified. One of these
subfamilies is presently comprised by the fms-like tyrosine kinase receptor, Flt or Flt1, the
kinase insert domain-containing receptor, KDR (also referred to as Flk-1), and another
fros-like tyrosine kinase receptor, Flt4. Two of these related RTKs, Flt and KDR, have been
shown to bind VEGF with high affinity (De Vries et al, 1992, Science 255: 989-991; Terman
et al, 1992, Biochem. Biophys. Res. Comm. 1992, 187: 1579-1586). Binding of VEGF to
these receptors expressed in heterologous cells has been associated with changes in the
tyrosine phosphorylation status of cellular proteins and calcium fluxes.

The present invention is based on the discovery of compounds that surprisingly inhibit
the effects of VEGF, a property of value in the treatment of disease states associated with
angiogenesis and/or increased vascular permeability such as cancer, diabetes, psoriasis,
rheumatoid arthritis, Kaposi’s sarcoma, haemangioma, acute and chronic nephropathies,
atheroma, arterial restenosis, antoimmume diseases, acute inflammation, excessive scax
formation and adhesions, lymphoedema, endometriosis, dysfunctional uterine bleeding and
ocular diseases with retinal vessel proliferation. Compounds of the present invention
generally possess higher potency against VEGF receptor tyrosine kinase than against
epidermal growth factor (EGF) receptor tyrosine kinase. Corpounds of the invention which
have been tested possess activity against VEGF receptor tyrosine kinase such that they may be
used in an amount sufficient to inhibit VEGF receptor tyrosine kinase whilst demonstrating no
significant activity against BGF receptor tyrosine kinase. As well as possessing activity
against VEGF receptor tyrosine kinase, compounds of the present invention possess activity
against FGF R1 receptor tyrosine kinase.

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

compound of the formula It

JP 2004-505964 A 2004.2.26
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Rb
|
G 2/(}‘\ N .
Za}: pZ ®"),
2 G‘a
R = \ R
N
N H
H
D
wherein:

cither any one of Gy, Gy, Gs, Ga and Gs is nitrogen and the other four are -CH-,

or Gy, Gz, Gs, G4 and Gs are all -CH-;

Zis -O-, -NH-, -S-, -CH;- or a direct bond; Z is linked to any one of Gy, G;, G; and G4 which
is a free carbon atom;

nis an integer from 0 to 5; any of the substituents R' may be attached at any free carbon atom
of the indole, azaindole or indazole group, such free carbon atoms may be Gy, Gy, Gs, Ga or
Gs or may be at the 3-position of the indele, azaindole or indazole group;

m is an integer from 0 to 3;

R represents hydrogen or fluoro;

R? represents hydrogen, Crualkyl, Ci.4alkoxyCialkyl, aminoCy.salkyl, C_salkylaminoCy.
4alkyl, di(Cyaalkyl)aminoCgalkyl, C;.salkenylaminoC4alkyl, Cy sallcynylaminoCh.salkyl, -
Cy.salkyl(ring A) wherein ring A is selected from azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholino and thiomorpholinoe and wherein ring A may bear one or more
substituents selected from C.salkyl, Csalkenyl, Ca.salkynyl, hydroxy, oxo, halogeno, cyano,
cyanoCralkyl, Cialkylsulphonyl and Cysalkanoyl;

R’ represents hydrogen, oxo, hydroxy, halogeno, Cy_alkyl, C).4alkoxy, CqalkoxyCy4alkyl,
aminoC)4alkyl, CysalkylaminoC4alkyl, di(Chaalkyl)aminoCisalkyl, -Cysalkyl(ring B)
wherein ring B is selected from azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, N-
methylpiperazinyl, N-ethylpiperazinyl, morpholino and thiomorpholino;

R? represents hydrogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, Cisalkyl, Cr.

salkoxy, Cisalkylsulphanyl, -NR'R* (wherein R® and R*, which may be the same or different,
each represents hydrogen or Cysalkyl), or R*X'~ (wherein X' represents a direct bond, ~O-, -

A 2004.2.26
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4
CHy-, -OC(O)-, -C(O)-, -S-, -SO-, -80,-, -NR°C(Q)-, ~C(O)NR’-, -SO,NR®-, -NR’SO;- or -

NR'- (wherein R®, R, R®, R? and R'® each independently represents hydrogen, C; salkyl or
CyaalkoxyCs salkyl), and R® is selected from one of the following twenty-two groups:

1) hydrogen, oxiranylCj.alkyl or Cy.salkyl which may be unsubstituted or which may be
substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino;
2) Cy.salkyIX*C(O)R"" (wherein X? represents -O- or -NR'- (in which R'? represents
hydrogen, Cyaalkyl or CpsalkoxyCssalkyl) and R represents C.salkyl, -NRR* or -OR!®
(wherein R, R' and R* which may be the same or different each represents hydrogen, C-
salkyl or CysalkoxyCasalkyl));

3) CrsallyIX°R™® (wherein X° represents -O-, -S-, -S0-, -S0z-, -OC(O)- -NR'C(Q)-, -
C(ONR™-, -SO,;NR"-, -NR¥SO;- or -NR?!- (wherein R', R*%, R", R® and R? each
independently represents hydrogen, Cysalkyl or C) salkoxyC; salkyl) and R'® represents
hydrogen, Cialkyl, cyclopentyl, cyclohexyl or a 4-, 5- or 6-membered saturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, which Ci.salkyl group
may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C;.salkoxy and which
cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C).
scyanoalkyl, Cy4alkyl, Cyyhydroxyalkyl, Ciualkoxy, Ci.salkoxyC.qalkyl, Cy.
qalkcylsulphonylC.qalkyl, C;.salkoxycarbonyl, Ci4aminoalkyt, Ciaalkylamino, di(Ci.
salkyl)amino, C_salkylaminoCy.qalkyl, di(C.salkyl)amineCi.qalkyl, CraalkylaminoCy salkoxy,
di(CiqalkylaminoCy salkoxy and a group ~(-O-)(CrsalkyDgringD (wherein fisOor 1, gis 0
or 1 and ring D is a 4-, 5~ or 6-membered saturated heterocyclic group with 1-2 heteroatoms,
selected independently from O, § and N, which cyclic group may bear one or more
substitvents selected from Calkyl));

4) CsalkyIX*Cy _sallcylX°R? (wherein X* and X° which may be the satue or different are each
-O-, -8-, -80-, -80z-, NRZC(O)-, -C(O)NR™-, -SO;NR?-, -NR*SQ;- or -NR'- (wherein
R™, R™ R*, R* and R? each independently represents hydrogen, Cr.salkyl or Cy.salkoxyCa.
salkyl) and R? represents hydrogen, C1.salkyl or CraalkoxyCyzalkyl);

5) R* (wherein R is a 4-, 5- or 6-membered saturated heterocyclic group (linked via carbon
or nitrogen) with 1-2 heteroatoms, selected independently from Q, S and N, which
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano,
Cyaeyanoalkyl, Cr.alkyl, Ci4hydroxyalkyl, Cy_alkoxy, Ci.salkanoyl, Cy.alkoxyCy 4alkyl, Cy.
sdlkylsulphonyl, Cy.4alkylsulphonylCiyalkyl, C)_salkoxycarbonyl, Ci4aminoalkyl, Cy.
sallcylamino, di(C, 4alkyl)amino, CrualkylaminoCy salkyl, di(CialkyDaminoCy.salkyl, C;.
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-5-
4alkylaminoC;4alkoxy, di(Cj.salkyl)aminoCyqalkoxy and a group -(-O~){Cr4alkyl)yringD

{wherein fis O or 1, gis 0 or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, which cyclic group may
bear one ot more substituents selected from Cy4alkyl));

6) CrsalkylR™ (wherein R? is as defined hereinbefors);

7) Cy.salkenylR™ (wherein R** is as defined hereinbefore);

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

9) R (wherein R*® represents a pyridone group, a phenyl group or a 5-6-membered aromatic
heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N
and S, which pyridone, phenyl or aromatic heterocyclic group may carry up to 5 substituents
selected from hydroxy, halogeno, amino, Cj.alkyl, Cy.salkoxy, C;shydroxyalkyl, Cy.
saminoalkyl, Cj4alkylamine, Ci.4hydroxyalkoxy, carboxy, triflnoromethyl, cyano, -
C(ONRR, -NR¥C(O)R® (wherein R*’, R¥, R* and R*, which may be the same or
different, each represents hydrogen, Cy.4alkyl or Cy.salkoxyCy.salkyl) and a group ~(-O-){Ci-
salkyl)gringD (wherein fis 0 or 1, gis 0 or 1 and ring D is a 4-, 5- or 6-membered saturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which
cyclic group may bear one or more substituents selected from C;.qalkyl));

10) CysalkylR® (wherein R is as defined hereinbefore);

11) C; salkenyIR* (wherein R is as defined hereinbefore);

12) Cy.salkynylR? (wherein R is as defined hereinbefore);

13) CysalkyIX*R* (wherein X° represents -O-, -S-, -SO-, -SOy-, -NR*C(0)-, -C(O)NR?>-, -
SOMNR-, NR'SO,- or -NR®- (wherein R*, R*, R%, R and R*® each independently
represents hydrogen, C).salkyl or CaalkoxyCy.salkyl) and R* is as defined hereinbefore);
14) Cy.salkenyX"R* (wherein X’ represents -O-, -8-, -SO-, -80,-, -NR*C(0)-, -C(O)NR™-,
-SONR*-, NR¥S0,- or -NR®- (wherein R*, R**, R*, R and R each independentiy
represents hydrogen, Cy.salkyl or Cy.salkoxyCsz.salkyl) and R? is as defined hereinbefore);
15) Co.salkynylX*R? (wherein X° represents -O-, -S-, -SO-, -$0y-, -NR*C(O)-, -C(O)NR*-,
-SONR™., NR¥S0;- or -NR*- (wherein R*, R*, R%, R¥” and R*® each independently
represents hydrogen, C,.salkyl or Cy.3alkoxyCy salkyl) and R? is as defined hereinbefore);
16) C.aalkylX’CysaliylR* (wherein X’ represents -O-, -S-, -SO-, -80z-, -NR*C(0)-, -
C(OMR™-, -SO,NR*.-, -NR™®S0,- or -NR™- (wherein R*, R*, R™, R and R™ each
independently represents hydrogen, Cysalkyl or CysalkoxyCy.salkyl) and R is as defined
hereinbefore);
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17) Cr4alkylX°Cy4alkyIR® (wherein X° and RtZg are as defined hereinbefore);
18) Cy.salkenyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluore, amine, C.salkylamino, N.N-di(Cysalkyl)amino,
aminosulphonyl, N-C) salkylaminosulphonyl and N,N-di{C;4alkyl)aminosulphonyl;
19) Cysalkynyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, Cysalkylamino, N.N-di(Cy-qalkyDamino,
aminosulphonyl, N-C;.salkylaminosulphonyl and N,N-di(Cj_salkyl)aminosulphonyl;
20) Cp.salkenyl X CqalkylR?® (wherein X° and R*® are as defined hereinbefore);
21) Cy.5alkynylX°CysalkylR* (wherein X° and R* are as defined hereinbefore); and
22) C4alkyIR™(Cy4alkyl)o(X*)R™ (wherein X is as defined hereinbefore, g is 0 or 1,1 is 0
or 1, and R* and R are each independentiy selected from hydrogen, C;.salkyl, cyclopentyl,
cyclohexyl and a 4-, 5- or 6~-membered saturated heterocyclic group with 1-2 heteroatoms,
selected independently from O, S and N, which C_salkyl group may bear 1 or 2 substituents
selected from oxo, hydroxy, halogeno and Ci4alkoxy and which cyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, Ciucyanoalkyl, Cyalkyl, C,.
shydroxyalkyl, C;4alkoxy, Cy.qalkoxyCiaalkyl, C;4alkylsulphonylCy.salkyl, C).
salkoxycarbonyl, Cy4aminoalkyl, Cy4alkylamino, di(Cy.4alkyl)amino, Cy4alkylaminoC;-
salkyl, di(Cyqalkyl)aminoCi salkyl, Cy4alkylaminoC)aalkexy, di(Ci.salkylaminoCi.4alkoxy
and a group ~(-O-){CrsalkyD)gringD (wherein fis O or 1, gis 0 or 1 and ring D is a 4-, $- o1 6-
membered saturated heterocyclic group with 1-2 heteroatoms, selected independently from O,
S and N, which eyclic group may bear one or more substituents selected from Cj.qalkyl), with
the proviso that R* cannot be hydrogen);
and additionally wherein any Cy_salkyl, Cy-salkenyl or C;-salkynyl group in R*X'- may bear
one or more substituents selected from hydroxy, halogeno and amino);
or a salt thereof, or a prodrug thereof for example an ester or an amide, in the manufacture of a
medicament for use in the production of an antiangjogenic and/or vascular permeability
reducing effect in warm-blooded animals such as humans.

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

compound of the formula 'z
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N H
H
a
wherein:

Z is -O-, -NH-, -S~, ~CH;- or a direct bond; Z is linked to the benz ring of the indole group at
any of the positions 4-, 5-, 6- or 7- of the indole group;

nis an integer from 0 to 5; auy of the substitutents R! may be attached at any free carbon
atom of the indole group, such free carbon atoms may be at positions 2-, 3-, 4-, 5-, 6-, or 7- of
the indole group;

m is an integer from O to 3;

R represents hydrogen or fluoro;

R represents hydrogen, Cialkyl, C) salkoxyCy qalkyl, aminoCy.salkyl, C).salkylaminoC.
salkyl, di(CsalkyhaminoCyyalkyl, -Cisalkyl(ring A) wherein ring A is selected from
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, N-methylpiperazinyl, N-ethylpiperazinyl,
motpholino and thiomorpholino;

R! represents hydrogen, oxo, hydroxy, halogeno, C;.4alkyl, Ci.4alkoxy, CiualkoxyCsqalkyl,
aminoCialkyl, C;salkylaminoCi.qalkyl, di(Ci.salkylaminoC;altkyl, -Cysalkyl(ring B)
wherein ring B is selected from azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, N~
methylpiperazinyl, N-ethylpiperazinyl, morpholino and thiomorpholino;

R” represents hydrogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, Cr.zalkyl, C;.
salkoxy, Ci.zalkylsulphanyl, -NR*R* (wherein R® and R, which may be the same or different,
each represents hydrogen or Cyzalkyl), or RX!- (wherein X' represents a direct bond, -O-, -
CH;-, -OC(0)-, -C(O)-, ~S-, -SO-, -80;-, -NRC(0)-, -C(OINR’-, -SO,NR®-, -NR’SO;- of -
NR'- (wherein R®, R”, R®, R® and R"’ each independently represents hydrogen, C.salkyl or
Cy.salkoxyCy.salkyl), and R’ is selected from one of the following twenty-two groups:

JP 2004-505964 A 2004.2.26
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1) hydrogen, oxiranylCj.4alkyl or Cr.salkyl which may be unsubstituted or which may be

substituted with one or more groups selected from hydroxy, flucro, chioro, bromo and amino;
2) Cy.5alkyI2C(O)R!! (wherein X? represents -O- or -NR'- (in which R'? represents
hydrogen, Cy_salkyl or C) salkoxyCy.salkyl) and R represents Cy.alkyl, -NRVR' or -OR’®
(wherein R'®>, R'* and R'* which may be the same or different each represents hydrogen, Cy.
salkyl or CyalkoxyCssalkyl));

3) Cy.5alkylX°R™ (wherein X° represents -O-, -S-, -SO-, -SO,-, -OC(Q)-, -NR"C(O)-, -
C(O)NR®-, -SO,NR"-, NR¥S0;,- or -NR*\- (wherein R', R'®, R'%, R*® and R*! each
independently represents hiydrogen, Cyaalkyl or Cy.salkoxyCa.salkyl) and R'® represents
hydrogen, Cy.salkyl, cyclopentyl, cyclohexyl or a 4-, 5~ or 6-membered saturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, which Cysalkyl group
may bear 1 or 2 substituents selected from oxo, hydroxy, halogene and C;alkoxy and which
cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;-
soyanoalkyl, Cyalkyl, Cyyhydroxyalkyl, Ci4alkoxy, CsatkoxyCalkyl, C.
salkylsulphonylCy.qalkyl, Cisalkoxycarbonyl, Ci.4aminoalkyl, Cyqalkylamino, di(Ci.
salkyhamino, C.alkylaminoCialkyl, di(Ci-galkyl)aminoCi.ealkyl, CraalkylaminoCyaalkoxy,
di(CralkylyaminoCysalkoxy and a group -(-O-){(Ci.4alkyl) ringD (wherein fisOor 1, gis 0
or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 heteroatoms,
selected independently from O, S and N, which cyclic group may bear one or more
substituents selected from Cyalkyl));

4) CrsalkylX*Cy.salkylX R* (wherein X* and X° which may be the same or different are each
-O-, -8-, -S0-, ~SOz-, NRZC(0)-, -C(O)NR?-, -SONR?-, -NR¥S0;- or -NR¥- (wherein
R, R¥, R%, R and RY each independently represents hydrogen, Cyaalkyl or CysatkoxyCo.
salkyl) and R* represents hydrogen, Cysalkyl or CraalkoxyCaaalkyl);

5) R?® (wherein R*® is a 4-, 5- or 6-membered saturated heterocyclic group (linked via carbon
or nitrogen) with 1-2 heteroatoms, selected independently from Q, § and N, which
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogenoe, cyano,
Cjycyanoalkyl, Ciqalkyl, Cyshydroxyalkyl, Cysalkoxy, CjsalkoxyCigalkyl, Cr.
salkylsulphonylCisalkyl, Cialkoxycarbonyl, Cy4aminoalkyl, Cy.satkylamino, di(Cy.
salkylamino, CysalkylaminoC,.salkyl, di(C)4alkyl)aminoCi.salkyl, Cy.salkylaminoC; 4alkoxy,
&i(CrgalkyhaminoCs.salkoxy and a group (-O0-){(CrealkyDringD (wherein fis Oor 1, gis 0
or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 heteroatoms,
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9
selected independently from O, § and N, which cyclic group may bear one ot more

substituents selected from C.ealicyl));

6) Cy.salkylR? (wherein R is as defined hereinbefore);

7) Cy.salkenylR? (wherein R* is as defined hereinbefore);

8) Cy.salkynylR® (wherein R?® is as defined hereinbefore);

9) R? (wherein R*® represents a pyridone group, a phenyl group or a 5-6-membered aromatic
heterocyclic gronp (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N
and S, which pyridone, phenyl or aromatic heterocyclic group may carry up to 5 substituents
selected from hydroxy, halogeno, amino, Cy.4alkyl, Ci.4alkoxy, C;.4hydroxyalkyl, Cy.
saminoalkyl, Cyaalkylamino, Cishydroxyalkoxy, carboxy, trifluoromethyl, cyano, -
CIONR*R?, -NRP2C(O)R™ (wherein R*, R*!, R* and R*, which may be the same or
different, each represents hydrogen, Ci4alkyl or Cy.3alkoxyCsaalkyl) and a group -(-O-)y(Ci.
salkyl)gringD (wherein £is 0 or 1, gis 0 or 1 and ring D is a 4-, 5- or 6-membered saturated
heterocyclic group with 1-2 hetercatoms, selected independently from O, S and N, which
cyclic group may bear one or more substituents selected from Cy_salkyl));

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

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

12) Cz.salkynylR* (wherein R* is as defined hereinbefore);

13) CrsalkyIXR? (wherein X° represents ~O-, -S-, -80-, -SO,-, -NR*C(0)-, -C(ONR-, -
SONR*-, -NRYSQ,- or -NR*®- (wherein R*, R**, R*®, R¥” and R*® each independently
represents hydrogen, Cyalkyl or CysalkoxyCaaalkyl) and R? is as defined hereinbefore);
14) Cy salkenytX'R* (wherein X’ represents -O-, -S-, -SO-, -80s-, NR¥C(Q)-, -C(ONR™-,
-SONR*., NR*80,- or NR*- (wherein R¥, R, R*, R*? and R*® each independently
represents hydrogen, Cy.;alkyl or CysalkoxyCasalkyl) and R* is as defined hereinbefore);
15) CausalkynyIX®R? (wherein X represents -O-, -8-, -8O-, -SOz-, NR*C(O)-, -C(O)NR*-,
-SOMNR¥-, NRSO,- or NR*- (wherein R*, R®, R%, R and R* each independently
represents hydrogen, Cy.salkyl or C;salkoxyCa-salkyl) and R is as defined hereinbefore);
16) C1salkylX’Cy 4alkylR? (wherein X represents -O-, -S-, -80<, -805-, -NR¥C(0)-, -
C(ONR™-, -S0,NR”-, -NR¥SO;- or -NR®- (wherein R¥, R, R*, R™ and R*® each
independently represents hydrogen, Cysalkyl or CysalkoxyCy salkyl) and R* is as defined
hereinbefore);

17) C14alkylX’C4alkylR>® (wherein X° and R*® ate as defined hereinbefore);

JP 2004-505964 A 2004.2.26
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18) Cy.salkenyl which may be unsubstituted or which may be substituted with one or more

groups selected from hydroxy, fluoro, amino, Ci.4alkylamino, N,N-di(Cisalkyl)amino,
aminosulphonyl, N-C; salkylaminosulphonyl and N,N-di(C.salkyl)aminosulphonyl;

19) Cy salkynyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, Cj4alkylamino, N,N-di(C;4alkyl)amino,
aminosulphonyl, N-C)_alkylaminosulphonyl and N,N-di(C;4alkyl)aminosulphonyl;

20) Cy.salkenylX’Cy sallcylR?® (wherein X° and R?® are as defined hereinbefore);

21) CpsalkynylX’CrqalkylR? (wherein X° and R* are as defined hereinbefore); and

22) Cy.4alkyIR*(CyalliyDe(X°)R* (wherein X° is as defined hereinbefore, qis 0 or 1, is 0
or 1, and R* and R™ are each independently selected from hydrogen, C;.salkyl, cyclopentyl,
cyclohexyl and a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 heteroatoms,
selected independently from O, S and N, which Cy.alkyl group may bear 1 or 2 substituents
selected from oxo, hydroxy, halogeno and C.4alkoxy and which cyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, Cy_scyanoalkyl, Ci.qalkyl, Ci.
shydroxyalkyl, Cy4alkoxy, CialkoxyCi.salkyl, C,4alkylsulphonylCy4alkyl, C).
satkoxycarbonyl, Ci.4aminoalkyl, Csalkylamino, di(Cysalkyl)amine, CiyalkylaminoCi.
salkyl, di{C;qalkyl)aminoCiqalkyl, C)aalkylaminoCi salkoxy, di(Ci.4alkyl)aminoC.salkoxy
and a group -{(-0-)(C)salkcyl)yringD (wherein fis O or 1, gis 0 or 1 and ring Dis a 4-, 5- or 6-
membered saturated heterocyclic group with 1-2 heteroatoms, selected independently from O,
S and N, which cyclic group may bear one or more substituents selected from Cj.salkyl), with
the proviso that R* cannot be hydrogen);

and additionally wherein any Csalkyl, Cy-salkeny! or Cy.salkynyl group in R°X'- may bear
one or more substituents selected from hydroxy, halogeno and amino);

or a salt thereof, or a prodrug thereof for example an ester or an amide, in the manmfacture of a

5 medicament for use in the production of an antiangiogenic and/or vascular permeability

reducing effect in warm-blooded animals such as humans.

Preferably Z is -O-, -NH-, -S- or a direct bond.

More preferably Z is -O-, -NH- or -S-.

Particularly Z is ~O- or -NH-, especially -O-.

Preferably Z is linked to the indole, azaindole or indazole group at the 5- or 6-positions
of the indole, azaindole or indazole group.

More preferably Z is linked 1o the indole, azaindole or indazole group at the S-position

of the indole, azaindole or indazole group.

JP 2004-505964 A 2004.2.26
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A1
Preferably Z is linked to an indole group at the 5- or 6-positions of the indole group.

More preferably Z is linked to an indole group at the 5-position of the indole group.

Preferably R? is hydrogen. ’

Preferably R? represents hydrogen, Cjsalkyl, Cz.salkenylaminoC; saikyl, Cy-
sallynylaminoCy.aalkyl or -C,.salkyl(ring A) wherein ring A is selected from piperidinyl and
piperazinyl and wherein ring A may bear one or more substituents selected from Cyzalkyl, C;.
salkenyl, Caaalkynyl, hydroxy, cyano, cyanoC;.qalkyl, Cialkylsulphonyl and C;alkanoyl.

More preferably Rr® represents hydrogen, methyl, C;salkenylaminoC,.salkyl, C,-
salkynylaminoCszaalkyl or -Cpaatkyl(ring A) wherein ring A is selected from 4-
acetylpiperazin-1-yl, 4-methylsulphonylpiperazin-1-yl, 4-cyanopiperazin-1-yl, 4-
cyanomethylpiperazin-1-yl, 4-(prop-2-en-1-ylpiperazin-1-yl, 4-(prop-2-yn-1-ylpiperazin-1-yl
and 4-hydroxypiperidino.

Particularly R is hydrogen or methyl, especially hydrogen.

Advantageously R' represents hydrogen, oxo, hydroxy, halogeno, Ci4alkyl, C;-
salkoxy, Cy4alkoxyC.salkyl, aminoCy4alkyl, Ci.aalkylaminoCigalkyl, di(Cysalkyl)aminoC;.
salkyl, -Crsalkyl(ring B) wherein ring B is selected from azetidin-1-yl, pyrrolidin-1-yl,
piperidin-1-yl, piperazin-1-yl, N-methylpiperazin-1-yl, N-ethylpiperazin-1-yl, morpholino and
thiomorpholine. )

Particularly R represents methyl, ethyl, trifluoromethy? or halogeno.

Bspecially R' represents methyl, fluoro, chloro or bromo, more especially methyl or
fluero.

Preferably n is an integer from © to 3. More preferablynis 0, 1 or 2.

According to one aspect of the present invention G is nitrogen and Gg, G, G4 and
Gs are -CH- forming an azaindole moie’q.l which may bear one or more substituents R as
defined hereinbefore.

According to another aspect of the present invention Gs is nitrogen and Gy, Gz, Gs
and Gy ate ~-CH- forming an indazole moiety which may bear one or more substituents R' as
defined hereinbefore.

According to another aspect of the present invention Gy, Gy, G3, G4 and Gs are
all -CH- forming an indole moiety which may bear one or more substituents R' as defined
hereinbefore.

In one embodiment of the invention the optionally substituted indole, azaindole or
indazole moiety of formula I:
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b

&
G/Gl\ N\Gs 1
ds ®),
743
amn

wherein R', R", Gy, Gy, G3, Gy and Gs and 1 are as defined hereinbefore;
is selected from the indole moieties:
4-fluoro-2-methylindol-5-yl, 2-methylindol-5-yl, 2-methylindol-6-yl, 2,3-dimethylindol-5-y1,
1-methylindol-5-y1, 1,2-dimethylindol-5-yl, 4-fluoroindol-5-yl, 6-fluorcindol-5-yl, indol-5-yl
and 3-methylindol-5-yl,
the azaindole moieties:

!

H
Ny N N N

1H-pyrrolo[2,3-b]pyridin-5-y! and 2-methyl-1H-pyrrolof2,3-b]pyridin-5-yl,

and the indazole moiety:

1H-indazal-5-yl.
The indole moieties are preferred over the azaindole and indazole moieties.

In one embodiment of the invention the optionally substituted indole moiety of
formula I":

A 2004.2.26
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)

wherein R', R® and n are as defined hereinbefore;
is selected from 4-fluoro-2-methylindol-5-yl, 2-methylindol-5-yl, 2-methylindol-6-y1, 2,3-
dimethylindol-5-yl, 1-methylindol-5-y, 1,2-dimethylindel-5-yl, 4-fluoroindol-5-yl, 6-
fluoroindol-5-yl and indol-5-yL
Particularly the optionally substituted indole moiety of formula IT is selected from 4-fluoro-2-
methylindol-5-yl, 4-fluoroindol-5-yl and 6-fluoroindol-5-yl, more especially from 4-fluoro-2-
methylindol-5-yl.

Preferably m is an integer from 0 to 2, more preferably 1 or 2, most preferably 2.

Advantageously X' represents a direct bond, -O-, -8-, -NR*C(O)-, NR’SO,- or -
NR'- (wherein R%, R® and R'” each independently represents hydrogen, Cyalkyl or Cr.
salkoxyethyl).

Preferably X represents a direct bond, -O-, -S-, -NR®C(O)-, -NR’SO,- (wherein R®
and R? each independently represents hydrogen or C; zalkyl) or NH.

More preferably X! represents -O-, -S-, —NRGC(O)— (wherein R Tepresents hydrogen
or Cyalkyl) or NH.

Particularly X' represents ~O- or -NR°C(O)- (wherein R® represents hydrogen or Cy.
»alkyl), more particularly ~O- or -NHC(O)-, especially -O-.

According to another aspect of the present invention X! represents -O- or a direct
bond.

Advantageously X represents -O- or NR'? (wherein R'? represents hydrogen, Cj.
salkyl or Cyalkoxyethyl).

Advantageously X represents -O-, -S-, -SO-, -S0,-, -NR'"C(0)-, NR*S0;,- or
-NR?. (wherein R'7, R* and R* each independently represents hydrogen, Cy_alkyl or C-
salkoxyethyl).

Preferably x3 represents ~O-, -S-, -SO-, -S0,- or “NRZ#- (wherein Rr? represents
hydrogen, Calkyl or Cipalkoxyethyl).

JP 2004-505964 A 2004.2.26
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More preferably X° represents -O- or -NR?- (wherein R*' represents hydrogen or C;.

2atkyl).

According to another aspect of the present invention X° represents -O-, -SO2-, -
NR¥S0,- or -NR?'- (wherein R? and R* each independently represents hydrogen, Cy.zalkyl
or Cy.zalkoxyethyl).

Advantageously X* and X* which may be the same or different each represents -O-, -
S-, -80-, -80;- or -NR?"- (wherein R*’ represents hydrogen, Cyalkyl or C; alkoxyethyl).

Preferably X* and X® which may be the same or different each represents -O-, -S- or
-NR?- (wherein R represents hydrogen, Cy.zalkyl or Cy palkoxyethyl).

More preferably X* and X° which may be the same or different each represents -O-
or -NH-.

Especially X* and X° each represents -O-.

Advantageously X° represents -O-, -S- or -NR*®- (wherein R* represents hydrogen,
Ciaalkyl or Croalkoxyethyl).

Preferably X° represents -O- or NR*. (wherein R*® represents hydrogen or C;-
aalkyl).

Especially X° represents -O-.

Advantageously X’ represents -O-, -S- or -NR*- (wherein R* represents hydrogen,
Cy.zalkyl or Cyalkoxyethyl).

Preferably X represents -O- or -NR™- (wherein R** represents hydrogen or Cy.
2alkyl).

Advantageously X® represents -O-, -S- or -NR*®- (wherein R* represents hydrogen,
Cialkyl or Cyzalkoxyethyl).

Preferably X* represents -O- or -NR*- (wherein R*® represents hydrogen or Cialkyl).

Advantageously X° represents -O-, -S- or -NR¥- (wherein R” represents hydrogen,
Cyzalkyl or Cpalkoxyethyl).

Preferably X’ represents -O- or -NR*- (wherein R*® represents hydrogen ot Cy.salkyl).

According to another aspect of the present invention X° represents -O-, -CONR®- or -
NR*- (wherein R* and R™ each independently represents hydrogen or C, 5alkyl).

Conveniently R* is pyrrolidinyl, piperazinyl, piperidinyl, imidazolidinyl, azetidinyl,
morpholine or thiomorpholino which group may bear 1 or 2 substituents selected from oxo,
hydroxy, halogeno, cyano, Cy.acyanoalkyl, Ci.salkyl, Cishydroxyalkyl, Cy.salkoxy, Cy.
zalkoxyCyalkyl, CypalkylsulphonylC salkyl, Craalkoxycarbonyl, Cyalkylamino, di(C;.
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-15-
salkyl)amino, Cy.salkylaminoCy.salkyl, di(Ch.salkyl)aminoC.salkyl, Cy.salkylaminoC; salkoxy,

di(Cy.zalkylaminoCi.salkoxy and a group ~(-O-){(C1zalkyl)eringD (wherein fis O or 1, gis 0
or 1 and ring D is a heterocyclic group selected from pyrrolidinyl, piperazinyl, piperidinyl,_
imidazolidinyl, azetidinyl, morpholino and thiomorpholino, which cyclic group may bear one
or more substituents selected from C).salkyl).

Advantageously R?® is pyrrolidinyl, piperazinyl, piperidinyl, azetidinyl, morpholino or
thiomorpholine which group may bear 1 or 2 substituents selected from oxo, hydroxy,
halogeno, cyano, Cjscyanoalkyl, Cysalkyl, Crshydroxyalkyl, Caalkoxy, CyzatkoxyCh.aalkyl,
CizalkylsulphonylCysalkyl, Cialkoxycarbonyl, C;.salkylamino, di(Crsalkylyamine, C;.
salkylaminoCi.salkyl, di(C;.zalkyl)aminoC.aalkyl, CisalkylaminoC,.aalkoxy, di(Ci.
salkyl)aminoC; zalkoxy and a group ~(-O-)(C; salkyl)gringD (wherein fisQor 1, gis Oor I
and ring D is a heterocyelic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl,
azetidinyl, morpholino and thiomorpholino).

In one embodiment of the present invention R?® is pyrrolidinyl, piperazinyl,
piperidinyl, azetidinyl, morpholino or thiomorpholino which group may bear 1 or 2
substituents selected from a group -(-0-){CraalkyDringD (wherein fis Qor 1, gis O or 1 and
ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl,
azetidinyl, morpholino and thiomorpholine).

Particularly R? is pyrrolidinyl, piperaziny), piperidinyl, azetidinyl, morpholino or
thiomorpholine which group may bear 1 or 2 substituents selected from oxo, hydroxy,
halogeno, cyane, Cyscyanoalkyl, Cysalkyl, Cishydroxyalkyl, Cisalkoxy, CyaalkoxyCsalkyl
and CzalkylsulphonylCy_salkyl.

According to another aspect of the present invention, preferably R*® is pyrrolidinyl,
piperazinyl, piperidinyl, morpholino or thiomorpholino which group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, Cj.scyanoalkyl, Csalkyl, Cy.
shydroxyalkyl, Ci.salkoxy, CyzalkoxyCisalkyl and CialkylsulphonylCsalkyl.

Where R is a 5-6-membered aromatic heterocyclic group, it preferably has 1 or 2
heteroatoms, selected from O, N and S, of which more preferably one is N, and may be
substituted as hereinbefore defined.

R? is particularly a pyridone, phenyl, pyridyl, imidazolyl, thiazolyl, thienyl,
triazolyl or pyridazinyl group which group may be substituted as hereinbefore defined, more
particularly a pyridone, pyridyl, inidazolyl, thiazolyl or triazolyl group, especially a pyridons,
pyridyl, imidazolyl or triazolyl group which group may be substituted as hereinbefore defined.
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In one embodiment of the invention R*® represents a pyridone, phenyl or 5-

6-membered aromatic heterocyclic group with 1 to 3 heteroatoms selected from O, N and S,
which group may preferably carry up to 2 substituents, more preferably up to one substituent,
selected from the group of substituents as hereinbefore defined.

In the definition of R, converiently substituents are selected from halogeno, C;.
salkyl, Cy.salkoxy, cyano and a group -(-O-)(C).salkyl)gringD (wherein fis O or 1, gis O or 1
and ring D is a heterocyclic group selected from pyrrolidinyl, piperazinyl, piperidinyl,
imidazolidinyl, azetidinyl, morpholino and thiomorpholino, which cyclic group may bear one
or more substituents selected from C;_alkyl).

In the definition of R?, more conveniently substituents are selected from chloro,
fluoro, methyl, ethyl and a group -(-O-)¢(Csalkyl)gringD (wherein fis 0 or 1, gis 0 or 1 and
ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl,
azetidinyl, morpholino and thiomerpholino).

According to another emodiment of the present invention in the definition of R?,
conveniently substituents are selected from halogeno, Cy4alkyl, Cialkoxy and cyano, more
conveniently substituents are selected from chloro, fluoro, methyl and ethyl.

Advantageously R* and R™ are each independently a 4-, 5- or 6-membered saturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which
cyelic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C.
scyanoalkyl, Cysalkyl, Cyshydroxyalkyl, Cysalkoxy, C.zalkoxyCrsalkyl, Cy.
salkylsulphonylCi.salkyl, Cisalkoxycarbonyl and a group ~(-O-){(Cialkyl)gringD (wherein £
isOor 1, gis 0 or I and ring D is a 4-, 5~ or 6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which cyclic group may bear one or
more substituents selected from Cy.aalkyl).

Preferably R* and R™ are each selected from pyrrolidinyl, piperazinyl, piperidinyl,
imidazolidinyl, azetidinyl, morpholino and thiomorpholino which group may bear 1 or 2.
substituents selected from oxo, hydroxy, halogeno, cyano, Cyscyanoalkyl, Craalkyl, Cy.
shydroxyalkyl, Cyzalkoxy, Ci.alkoxyCisalkyl, CrpalkylsulphonylCh.galkyl, Ci-
salkoxycarbonyl and a group -(-0-){Cy.salkyDgringD (wherein fis O or 1, gis O or 1 and ring
D is a heterocyclic group selected from pyrrolidinyl, piperazinyl, pipetidinyl, imidazolidinyl,
azetidinyl, morpholino and thiomorpholino, which cyclic group may bear one or more
substituents selected from Cr.aalkyl).
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More preferably R* and R>® are each selected from pyrrolidinyl, piperazinyl,

piperidinyl, azetidinyl, morpholino and thiomorphelino which group may bear 1 or 2
substituents selected fiom oxo, hydroxy, halogeno, cyano, C;soyanocalkyl, Cisalkyl, Ci.
shydroxyalkyl, Cysalkoxy, CyzalkoxyC.salkyl, CypalkylsulphonylCysalkyl, C.
salkoxycarbonyl and a group -(-0-){(Cy.salkyl)eringD (wherein fis O or 1, gis 0 or 1 and ring
D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl,
azetidinyl, morpholino and thiomorpholino).

Particularly R* and R* are each selected from pyrrolidinyl, piperazinyl, piperidinyl,
azetidinyl, morpholino and thiomorpholino which group may bear 1 or 2 substituents selected
from a group -(-O-){C;aalkyl)gringD (wherein fis O or 1, gis Oor 1 andring Disa
heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, azetidinyl,
morpholine and thiomorpholine).

More particularly R** and R¥ are each selected from pyrrolidinyl, piperazinyl,
piperidinyl, azetidinyl, morpholino and thiomorpholino which group is unsubstituted.

Conveniently R? represents hydroxy, halogeno, cyano, nitro, triffuoromethyl, C)_saliyl,
amino or R*X'- [wherein X' is as hereinbefore defined and R’ is selected from one of the
following twenty-two groups:

1) oxiranylC4alkyl or Cisalkyl which may be unsubstituted or which may be substituted with
one or moxe groups selected from fluoro, chloro and bromo, or C;.salkyl which may be
unsubstituted or substituted with one or more groups selected from hydroxy and aming;

2) Cp3alkylX*C(O)R" (wherein X is as hereinbefore defined and R'! represents Cyzalkyl, -
NR“RY or -OR'S (wherein R, R™ and R'® which may be the same or different are each C;.
salkyl or Cp.zalkoxyethyl));

3) Ca4alkylX’RS (wherein X° is as hereinbefore defined and R'® represents hydrogen, C;.
salkyl, cyclopentyl, cyclohexyl or a 4-, 5- or 6-membered saturated heterocyclic group with 1-
2 heteroatomns, selected independently from O, S and N, which Cy.3alkyl group may bear 1 or
2 substituents selected from oxo, hydroxy, halogeno and Cjsalkoxy and which cyclic group
may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C)4cyanoalkyl, C;.
42lkyl, Cy.4hydroxyalkyl, Cy.salkoxy, Ci4alkoxyCy.salkyl, CrialkylsulpbonylCi salkyl, Ci-
satkoxycarbonyl, Cy.4alkylamino, di(Ci.4alkyl)amino, CalkylaminoCyalkyl, di(Cy.
satkylaminoC, alkyl, C4alkylaminoCyalkoxy, di(C4alkyl)aminoC) 4alkoxy and a group -
(-O-)(Cyqalkyl)gringD (wherein fis 0 or 1, g is 0 or 1 and ring D is a 4-, 5- or 6-membered
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saturated heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N,

which eyclic group may bear one or more substituents selected from Cy.salkyl));

4) CyaalkylX*Cp.salkylX R (wherein X* and X° are as hereinbefore defined and R%
represents hydrogen or Cysalkyl);

5) R*® (wherein R?® is as defined hereinbefore);

6) C).salkylR™ (wherein R* is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which heterocyclic group is linked to
Ci.salkyl through a carbon atom and which heterocyelic gronp may bear 1 or 2 substituents
selected from oxo, hydroxy, halogeno, cyano, Cy.scyanoalkyl, Cy4alkyl, Cishydroxyalkyl, C;.
salkoxy, Cy.aalkanoyl, CisalkoxyCi.salkyl, Ciaalkylsulphonyl, CyalkylsulphonylCy salkyl,
C.salkoxycarbonyl, Cy.salkylamino, di(CrqalkyDamino, Cy.salkylaminoC.salkyl, di(Ci.
salkylaminoCysalkyl, CiqalkylamineC;4alkoxy, di(C;4alkyl)aminoC,4alkoxy and a group -
(-O)(C)walkyl)gringD (wherein fis 0 or 1, gis O or 1 and ring D is a 4-, 5- or 6-membered
saturated heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N,
which cyclic group may bear one or more substituents selected from Cy.salkyl)) or C,.
salkylR™ (wherein R” is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2
heteroatoms, of which one is N and the other may be selected independently from O, S and N,
which heterocyclic group is linked to C-salkyl through a nitrogen atom and which
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halegeno, cyano,
Cjucyanoalkyl, Cialkyl, Cishydroxyalkyl, C).salkoxy, C)-4alkanoyl, CigalkoxyCisalkyl, Cy.
salkylsulphonyl, C4alkylsulphonylCyalkyl, C4alkoxycarbonyl, C;.qalkylamino, di(C-
salkyl)anino, Cy4alkylaminoC)alkyl, di(Ci-salkylyaminoC)galkyl, Cy.alkylaminoC 4alkoxy,
di(C)4alkyl)aminoC; 4alkoxy and a group ~(-O-){Ci.qalkyl)gringD (wherein fis O or 1, gis 0
or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2 heteroatoms,
selected independently from O, S and N, which cyclic group may bear one or more
substituents selected from C;.4alkyD));

7) CasalkenylR*® (wherein R*® represents R* or R* as defined hereinbefore);

8) CaalkynyIR® (wherein R*® represents R® or R™ as defined hereinbefore);

9) R* (wherein R? is as defined hereinbefore);

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

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

12) CysalkynylR® (wherein R* is as defined hereinbefore);

- 13) CysalkylX*R? (wherein X° and R?® are as defined hereinbefore);
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14) Cy.salkenylX'R* (wherein X’ and R? are as defined hereinbefore);

15) Ca.salkynyiX"R* (wherein X* and R* are as defined hereinbefore);

16) Co.3alkylX’Cr3alkyIR” (wherein X7 and R are as defined bereinbefore);

17) Gy 5alkylX°Cy salkyIR® (wherein X° and R* are as defined hereinbefore);

18) C;.salkenyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluore, amino, Cy.aalkylamino, N,N-di(C).4alkyl)amino,
aminosulphonyl, N-C;.4alkylaminosulphonyl and N,N-di(C;.4alkyl)aminosulphonyl;

19) Cy-salkynyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluore, amino, Cy4alkylamino, NN-di(Cy.qalkyl)anino,
aminosulphonyl, N-Cj.4alkylaminosulphonyl and N,N-di(C;.4alkyl)aminosulphonyl;

20) Cy.salkenylX Cy.salkylR™® (wherein X® and R*® are as defined hereinbefore);

21) Cy.5alkynylX°Cy salkyIR® (wherein X° and R? are as defined hereinbefore); and

22) C].aa]kyIR“(Cl.galkyl)q(Xp),Rss {wherein X, q,r, R™ and R are as defined
hereinbefore);

and additionally wherein any C;.salkyl, Cy.salkenyl or Cy.salkynyl group in R°X'- may bear
one or more substituents selected from hydroxy, halogeno and amino].

Advantageously R? represents hydroxy, halogeno, cyano, nitro, frifluoromethyl, C,_
salleyl, amino or RX’-~ [wherein X' is as hereinbefore defined and R® is selected from one of
the following twenty-two groups:

1) C;_alkyl which may be unsubstituted or which may be substituted with one or more groups
selected from fluoro, chlore and bromo, or C,salkyl which may be unsubstituted or
substituted with one or more groups selected from hydroxy and amino;

2) CyaalkyIX’C(O)R'! (wherein X is as hereinbefore defined and R represents -NR'*R™ or
-OR" (wherein R, R™ and R'® which may be the same or different are each C;salkyl or Cy.
salkoxyethyl));

3) C,4alkylX®R (wherein X° is as hereinbefore defined and R'® is a group selected from Cy.
salkyl, cyclopentyl, cyclehexyl, pyrrolidinyl, piperazinyl, piperidinyl, imidazolidinyl,
azetidinyl and tetrahydropyranyl, which C).salkyl group may bear 1 or 2 substituents selected
from oxo, hydroxy, halogeno and Cialkoxy and which cyclopentyl, cyclohexyl, pyrrolidinyl,
piperazinyl, piperidinyl, imidazolidinyl, azetidinyl or tetrabydropyranyl group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, Cyscyanoalkyl, Cpalkyl, Cy.
shydroxyalkyl, C;.salkoxy, CyalkoxyCy salkyl, C;.palkylsulphonylCysatkyl, C;.
salkoxycarbonyl, Cysalkylamine, di(Cysalkyl)amino, Cy.salkylaminoCysalkyl, di(C;.

JP 2004-505964 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

w

15

20

25

30

(131)

WO 02/12226 PCT/GB01/03553

-20-
salkyl)aminoC, salkyl, C;.salkylaminoC,.salkoxy, di(Cy.salkyl)aminoC; salkoxy and a group -

(-0-){Csalkyl)gringD (wherein fis 0 or 1, gis 0 or 1 and ring D is a heterocyclic group
selected from pyrrolidinyl, piperazinyl, piperidinyl, imidazolidinyl, azetidinyl, morpholino and
thiomorpholina, which cyclic group may bear one or more substituents selected from C.
salkyD);

4) Cyalkyl3X*CyaliyIX°R? (wherein X* and X° are as hereinbefore defined and R
represents hydrogen or Cy.zalkyl);

5) R* (wherein R?® is as defined hereinbefore);

6) Ci4alkylR™ (wherein R* is a group selected from pyrrolidinyl, piperazinyl, piperidinyl,
imidazolidin-1-yl, azetidinyl, 1,3-dioxolan-2-yl, 1,3-dioxan-2-yl, 1,3-dithiolan-2-yl and 1,3-
dithian-2-yi, which group is linked to Cj.salkyl through a carbon atom and which group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyane, Cy.acyanoalkyl, Ci-
salkyl, C).shydroxyalkyl, C)salkoxy, Cigalkanoyl, CyoalkexyCisalkyl, C;oalkylsulphonyl,
CaalkylsulphonylCy.salkyl, Csalkoxycarbonyl, Cisalkylamine, di{Cy.salkyl)amino, Ci-
salkylamineCsalkyl, di(Cysalkyl)aminoCy.salkyl, CysalkylaminoCyalkoxy, di(Ci-
salkyl)aminoC;_salkoxy and a group ~(-0-){Cysalkyl)eringD (wherein fis 0 or 1, gis O or 1
and ring D is a heterocyclic group selected from pyrrolidinyl, piperazinyl, piperidinyl,
imidazolidinyl, azetidinyl, morpholino and thiomorpholino, which cyclic group may bear one
or more substituents selected from Cy_salkyl)) or CpalkylR® (wherein R® is a group selected
from morpholino, thiomorpholino, azetidin-1-yl, pyrrolidin-1-yl, piperazin-1-yl and piperidino
which group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;-
scyanoalkyl, C)salkyl, Cy.shydroxyalkyl, Cysalkoxy, C)aalkanoyl, CroalkoxyCysalkyl, Ci-
2alkylsulphonyl, CypalkylsulphonylC_salkyl, Cysalkoxycarbonyl, Cy_salkylamino, di{C;-
salkyl)amino, Cy_salkylamineCi salkyl, di{C;.salkyl)aminoCi.aalkyl, CyzalkylaminoCsalkoxy,
di{Csalkyl)aminoCysalkoxy and a group -(-O-)}{C;.3alkyl)ringD (wherein fis O or 1, g is 0
or 1 and ring D is a heterocyclic group selected from pyrrolidinyl, piperazinyl, piperidinyl,
imidazolidinyl, azetidinyl, morpholino and thiomorpholino, which cyclic group may bear one
or more substituents selected from Cy_salkyl));

7) Cy.alkenylR® (wherein RY represents R* or R as defined hereinbefore);

8) CyalkynylR®! (wherein R™ represents R or R®® as defined hereinbefore);

9) R¥ (wherein R% is as defined hereinbefore);

10) Cy4alkylR? (wherein R* is as defined hereinbefore);
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11) 1-R*prop-1-en-3-yl or 1-R*but-2-en-4-yl (wherein R?® is as defined hereinbefore with

the proviso that when R® is 1-R*prop-1-en-3-yl, R¥ is linked to the alkenyl group via a
carbon atom);

12) 1-R*prop-1-yn-3-yl or 1-R*but-2-yn-4-yl (wherein R* is as defined hereinbefore with
the proviso that when R is 1-R*prop-1-yn-3-yl, R? is linked to the alkynyl group via a
carbon atom);

13) C,.5alleylX"R* (wherein X® and R?® are as defined hereinbefore);

14) 1-(R®X")but-2-en-4-yl (wherein X’ and R are as defined hereinbefore);

15) 1-R¥X®but-2-yn-4-yl (wherein XS and R? are as defined hereinbefore);

16) CsalkylX°CysalkylR? (wherein X° and R*® are as defined hereinbefore);

17) Ca3alkylX°CysalkylR*® (wherein X° and R*® are as defined hereinbefore);

18) C;-salkenyl which may be unsubstituted or which may be substituted with one or more
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, C).
salkylamino, NN-di(C,.salkyl)amino, aminosulphonyl, N-C; salkylaminosulphonyl and N,N-
di(Cyalkyl)aminosulpbonyl;

19) Czsalkynyl which may be unsubstituted or which may be substituted with one or more
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, C.
salkylamino, N,N-di(Ci.4alkyDamino, aminosulphonyl, N-C; gatkylaminosulphonyl and N,N-
di(Cysalkyl)aminosulphonyl;

20) Cpaalkeny[X°Cp.aalkylR® (wherein X° and R* are as defined hereinbefore);

21) CyalkynylX°C).salikyIR? (wherein X and R? are as defined hereinbefore); and

22) Cy5alkylR¥(Cy3alky)g(X°)R (wherein X, q, 1, R* and R¥ are as defined
hereinbefore);

and additionally wherein any Cy.salkyl, C;salkenyl or C;.salkynyl group in rR°X- may bear
one or more substituents selected from hydroxy, halogeno and amino].

Preferably R? represents hydroxy, halogeno, nitro, trifluoromethyl, Cysalkyl, cyano,
amino or R*X- [wherein X' is as hereinbefore defined and R® is selected from one of the
following twenty groups:

1) Cy3alkyl which may be unsubstituted or which may be substituted with one or more groups
selected from fluoro, chloro and bromo, or Cy.zalkyl which may be unsubstituted or
substituted with one or more groups selected from hydroxy and amino;

2) 2-(3,3~dimethylureido)ethyl, 3~3,3-dimethylureido)propyl, 2-(3-methylureido)ethyl, 3-(3-
methylureido)propyl, 2-ureidoethyl, 3-ureidopropyl, 2-(N,N-dimethylcarbamoyloxy)ethyl, 3-
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(N, N-dimethylcarbamoyloxy)propyl, 2-(N-methylcarbamoyloxy)ethyl, 3-(N-

methylcarbamoyloxy)propyl, 2-(carbamoyloxy)ethyl, 3-(carbamoyloxy)propyl, or 2-(N-
methyl-N-(butoxycarbonyl)amino)ethyl;

3) CysalkylX’R!® (wherein X° is as hereinbefore defined and R'® is a group selected from Cj.
salkyl, eyclopentyl, cyclohexyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl,
imidazolidiny] and tetrahydropyranyl which group is linked to X through a carbon atom and
which Cy.salkyl group may bear 1 or 2 substituents selected from hydroxy, halogeno and C;.
salkoxy and which cyclopentyl, cyclohexyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl,
imidazelidinyl or tetrahydropyranyl group may bear one substituent selected from oxo,
hydroxy, halogeno, cyano, Cj,cyanoalkyl, Cysalkyl, Ciohydroxyalkyl, Cijalkoxy, Cy-
salkoxyC.salkyl, CyaalkylsulphonylCisalkyl, C)palkoxycarbonyl, Cysalkylamine, di{Cy-
salkyDamine, CysalkylaminoCysalkyl, di(Cisalkyl)aminoCysalkyl, CysalkylaminoCy salkoxy,
di(Cy.zalkylaminoCy_salkoxy and a group (-0-)(Cisalkyl)gringD (wherein fis G or 1, gis 0
or 1 and ring D is a heterocyelic group selected from pyrrolidinyl, methylpiperazinyl,
piperidiny], azetidinyl, morpholino and thiomerpholino));

4) CpalkylX CasalkylX°R? (wherein X* and X® are as hereinbefore defined and R*
represenis hydrogen or Coalkyl);

5) R (wherein R% is as defined hereinbefore);

6) Cy.3alkylR™ (wherein R is a group selected from pyrrolidinyl, piperazinyl, piperidinyl,
azetidinyl, imidazolidinyl, 1,3-dioxolan-2-y1, 1,3-dioxan-2-yl, 1,3~dithiolan-2-yl and 1,3~
dithian-2-yl, which group is linked to C;salkyl through a carbon atom and which group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyane, C)cyancalkyl, Ci-
salkyl, Ciohydroxyalkyl, Cyalkoxy, Ciaalkanoyl, CrpalkoxyCsalkyl, Croalkylsulphonyl,
CiaalkylsulphonylCisalkyl, Cialkoxycarbonyl, Cr.salkylamine, di{Cysatkyl)amino, Ci.
salkylaminoCisalkyl, di(CrsalkylaminoC, salkyl, CiaalkylamineC, salkoxy, di(Ci.
salkylaminoCisalkoxy and a group -(-O-){Cj.salkyl)gringD (wherein fis O or 1, gis O or 1
and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl,
azetidinyl, morpholino and thiomorpholino)) or Cs-salkylR* (wherein R is a group selected
from morpholine, thiomorpholine, azetidin-1-yl, pyrrolidin-1-yl, piperazin-1-yl and piperidino
which group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.
2¢yanoalkyl, Ci.zalkyl, Cyshydroxyalkyl, Cy.palkoxy, Cizalkanoyl, CyaalkoxyCiaalkyl, Cy.
aalkylsulphonyl, CialkylsulphonylCysalkyl, Cialkoxycarbonyl, Ciaalkylamine, di(C,.
salkyl)amino, CysalkylaminoCi.alkyl, di(Cr.salkyl)aminoCy.zalkyl, CisalkylaminoCy salkoxy,
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23~
H(CyzalliyhaminoCsalkoxy and a group ~-O-)C-3alkyl) ringD (wherein fis 0 or 1, gis 0

or 1 and ring D is a heterocyelic group selected from pyrrolidinyl, methylpiperazinyl,
piperidinyl, azetidinyl, morpholino and thiomorpholino));

7HRY (wherein R is as defined hereinbefore);

8) Cy.4alkylR? (wherein R” is as defined hereinbefore);

9) 1-R*but-2-en-4-yl (wherein R? is as defined hereinbefore);

10) 1-R™but-2-yn-4-yl (wherein R is as defined hereinbefore);

11) €, 5alkyIX°R* (wherein X° and R?® are as defined hereinbefore);

12) 1-(R*Xybut-2-en-4-yl (wherein X’ and R are as defined hereinbefore);

13) 1-R®X®)but-2-yn-4-yl (wherein X* and R are as defined hereinbefore);

14) C3alkylX’CrsalkylR (wherein X’ and R are as defined hereinbefore);

15) C, 3alkyiX’CysalkylR*® (wherein X° and R*® are as defined hereinbefore);

16) Casalkenyl which may be unsubstituted or which may be substituted with one or more -
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, C;-
salkylantino, N,N-di(C4alkyl)amino, aminosulphonyl, N-C_salkylaminosulphonyl and N,N-
di(Cr.qalkyl)aminosulphonyl;

17) Co-salkynyl which may be unsubstituted or which may be substituted with one or more
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, C;.
salkylamino, N,N-di(Cj.salkyl)amino, aminosulphonyl, N-C;4alkylaminosulphonyl and N,N-
di(Cygalkyl)aminosulphonyl;

18) CasalkenylX°CyaalkylR® (wherein X° and R*® are as defined hereinbefore);

19) CpalkynylX’C salkylR® (wherein X and R*® are as defined hereinbefore); and

20) Cr3alkyIR™(Craalkyl)g(XP)R (wherein X°, g, r, R* and R* are as defined

" hereinbefore);

25

30

and additionally wherein any C;.salkyl, Czsalkenyl or Cs.salkynyl group in R°X'- may bear
one or more substituents selected from hydroxy, halogeno and amino].

More preferably R? represents hydroxy, C.salkyl, amino or R’X'- [wherein X! is as
hereinbefore defined and R® represents methyl, ethyl, benzyl, trifluoromethyl, 2,2,2-
trifluoroethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 2-
{methylsulphinyDethyl, 2-(methylsulphonyl)ethyl, 2-(ethylsulphinylethyl, 2-
(ethylsulphonyl)ethyl, 2-(N,N-dimethylsulphamoyl)ethyl, 2-N-methylsulphamoyl)ethyl, 2-
sulphamoylethyl, 2-(methylamino)ethyl, 3-(methylamino)propyl, 2-(ethylamino)ethyl, 3-
(sthylamino)propyl, 2-(N,N-dimethylamino)ethyl, 3-(N,N-dimethylamino)propyl, 2-(N,N-
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diethylamino)ethyl, 3-(N,N-diethylamino)propyl, 2-(N-methyl-N-

methylsulphonylamino)ethyl, 3-(N-methy)-N-methylsulphonylamino)propyl, 2-
morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-
(methylpiperidino)ethyl, 3-(methylpiperidino)propyl, 2-(ethylpiperidino)ethyl, 3-
(ethylpiperidino)propyl, 2-((2-methoxyethyl)piperidino)ethyl, 3-((2-
methoxyethylpiperidino)propyl, 2-((2-methylsulphonyl)ethylpiperidino)ethyl, 3-((2-
methylsulphonyl)ethylpiperidino)propyl, piperidin-3-ylmethyl, piperidin-4-ylmethyl, 2-
(piperidin-3-ylyethyl, 2-(piperidin-4-yl)ethyl, 3-(piperidin-3-yl)propyl, 3-(piperidin-4-
yhpropyl, 2-(piperidin-2-yl)ethyl, 3-(piperidin-2-yl)propyl, (1-methylpiperidin-3-yl)methyl,
(1-methylpiperidin-4-ylymethyl, 2-(4-hydroxypiperidino)ethyl, 3-(4-hydroxypiperidino)propyl,
(1-cyanomethylpiperidin-3-yl)methyl, (1-cyanomethylpiperidin-4-ylymethyl, 2-
{methylpiperidin-3-yl)ethyl, 2-(methylpiperidin-4-yl)ethyl, 2-(1-cyanomethylpiperidin-3-
yDethyl, 2-(1-cyanomethylpiperidin-4-yl)ethyl, 3-(methylpiperidin-3-yl)propyl, 3-
(methylpiperidin-4-yl)propyl, 3(1-cyanomethylpiperidin-3-yl)propyl, 3-(1-
cyanomethylpiperidin-4-yl)propyl, 2-(ethylpiperidin-3-yDethyl, 2-(ethylpiperidin-4-yl)ethyl, 3-
(sthylpiperidin-3-yl)propyl, 3-(ethylpiperidin-4-yl)propyl, ((2-methoxyethyl)piperidin-3-
yhmethyl, ((2-methoxyethyl)piperidin-4-yl)methyl, 2-((2-methoxyethyl)piperidin-3-yl)ethyl,
2-((2-methoxyethyl)piperidin-4-yDethyl, 3-((2-methoxyethyl)piperidin-3-yl)propyl, 3-((2-
methoxyethyl)piperidin-4-yDpropyl, {1-(2-methylsulphonylethyl)piperidin-3-ylymethyl, (1-(2-
methylsulphonylethyl)piperidin-4-yl)methyl, 2-((2-methylsulphonylethylpiperidin-3-yl)ethyl,
2-((2-methylsulphonylethyl)piperidin-4-ylethyl, 3-((2-methylsulphonylethyl)piperidin-3-
yDpropyl, 3-((2-methylsulphonylethyl)piperidin-4-yl)propyl, 1-isapropylpiperidin-2-ylmethyl,
1-isopropylpiperidin-3-yimethyl, 1-isopropylpiperidin-4-ylmethyl, 2-(1-isopropylpiperidin-2-
yhethyl, 2-(1-isopropylpiperidin-3-yhethyl, 2-(1-isopropylpiperidin-4-yl)ethyl, 3-(1-
isopropylpiperidin-2-yhpropyl, 3-(1-isopropylpiperidin-3-yl)propyl, 3-(1-isopropylpiperidin-
4-yDpropyl, 2-(piperidin-4-yloxy)ethyl, 3~(piperidin-4-yloxy)propyl, 2-(1-
(cyanomethyl)piperidin-4-yloxy)ethyl, 3-(1-(cyanomethyl)piperidin-4-yloxy)propyl, 2-(1-(2~
cyanoetbyl)piperidin-4-yloxy)ethyl, 3-(1-(2-cyanoethyl)piperidin-4-yloxy)propyl, 2-
(piperazin-1-yl)ethyl, 3-(piperazin-1-ylpropyl, (pyrrolidin-2-ylmethyl, 2-(pyrrolidin-1-
yhethyl, 3-(pyrrolidin-1-yl)propyl, (2-oxo-tetrahydro-2H-pyrrolidin-5-ylymethyl, 5(R)-(2-0x0-~
tetrahydro-2H-pyrrolidin-5-ylymethyl, (55)-(2-oxo-tetrahydro-2H-pyrrolidin-S-yl)methyt, (1,3
dioxolan-2-ylymethyl, 2-(1,3-dioxolan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyl, 2-(N-(2-
methoxyethyl)-N-methylamino)ethyl, 2-(2-hydroxyethylamino)ethyl, 3-(2-
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methoxyethylamino)propyl, 3-(N-(2-methoxyethyl)-N-methylamino)propyl, 3-(2-

hydroxyethylamine)propyl, 2-methylthiazol-4-ylmethyl, 2-acetamidothiazol-4-ylmethyl, 1-
methylimidazol-2-ylmethyl, 2-(imidazol-1-yl)ethyl, 2-(2-methylimidazol-1-yl)ethyl, 2-(2-
ethylimidazol-1-ylethyl, 3-(2-methylimidazol-1-yl)propyl, 3-(2-ethylimidazol-1-yDpropyl, 2-
(1,2,3-triazol-1-yDethyl, 2-(1,2,3-triazol-2-yl)ethyl, 2-(1,2,4-triazol-1-yDethyl, 2-(1,2,4-
triazol-4-yl)ethyl, 4-pyridylmethyl, 2-(4-pyridyl)ethyl, 3-(4-pyridyDpropyl, 3-pyridylmethyl, 2-
(3-pyridylethyl, 3-(3-pyridyl)propyl, 2-(4-pyridyloxy)ethyl, 2-(4-pyridylamino)ethyl, 2-(4-
oxo-1,4-dihydro-1-pyridylethyl, 2-(2-oxo-imidazolidin-1-ylethyl, 3-(2-oxo-imidazolidin-1-
yDpropyl, 2-thiomorpholinoethyl, 3-thiomorpholinopropyl, 2-(1,1-dioxothiomorpholino)ethyl,
3-(1,1-dioxothiomorpholinoc)propyl, 2-(2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-1-
yhethyl, 3-(4-methylpiperazin-1-yl)propyl, 2~(4-cyanomethylpiperazin-1-ylethyl, 3-(4-
cyanomethylpiperazin-1-ylypropyl, 2-(4-acetylpiperazin-1-ylethyl, 3-(4-acetylpiperazin-1-
yDpropyl, 2-(4-methylsulphonylpiperazin-1-yl)ethyl, 3-(4-methylsulphonylpiperazin-1-
yD)propyl, 3~(methylsulphinyl)propyl, 3-(methylsulphonyl)propyl, 3-(ethylsulphinyl)propyl, 3-
(ethylsulphonylypropyl, 2-(5-methyl-1,2,4~triazol-1-y)ethyl, morpholine, 2-((N-(1-
methylimidazol-4-ylsulphonyl)-N-methyl)amino)ethyl, 2-(N-(3-morpholinopropylsulphonyl)-
N-methyl)amino)ethyl, 2-((N-methyl-N-4-pyridyl)amino)ethyl, 3-(4-oxidomorpholino)propyl,
2~(2~(4-methylpiperazin-1-yl)ethoxy)ethyl, 3-(2-(4-methylpiperazin-1-yljethoxy)propyl, 2-(2-
morpholinoethoxy)ethyl, 3-(2-morpholinoethoxy)propyl, 2-(tetrahydropyran-4-yloxy)ethyl, 3-
(tetrahydropyran-4-yloxy)propyl, 2<((2-(pyrrolidin-1-yl)ethyl)carbamoyl)vinyl, 3-((2-
(pyrrolidin-1-ylethyl)carbamoyl)prop-2-en-1-yl, 12-pyrrolidinylethyl)piperidin-4-ylmethyl,
1-(3-pyrrolidinylpropyl)piperidin-4-ylmethyl, 1-(2-piperidinylethyl)piperidin-4-ylmethyl, 1-(3-
piperidinylpropyl)piperidin-4-ylmethyi, 1-(2-morphelinoethyl)piperidin-4-ylmethyl, 1-(3-
motpholinopropyl)piperidin-4-ylmethyl, 1-(2-thiomorpholinoethyl)piperidin-4-ylmethyl, 13-
thiomorpholinopropyl)piperidin-4-ylmethyl, 1-(2-azetidinylethyl)piperidin-4-ylmethyl, 1-(3-
azetidinylpropyl)piperidin-4-ylmethyl, 2«(1-(2-pyrrolidinylethylpiperidin-4-ylethyl, 2-(1-(3-
pyrrolidinylpropylpiperidin-4-ylyethyl, 2-(1-(2-piperidinylethyl)piperidin-4-ylethyl, 2-(1-(3-
piperidinylpropyl)piperidin-4-yl)ethyl, 2-(1-(2-morpholinocthyl)piperidin-4-ylethyl, 2-(1-(3-
morpholinopropyl)piperidin-4-yl)ethyl, 2~(1-(2-thiomorpholinoethyl)piperidin-4-yl)ethyl, 2-
(1-(3-thiomorpholinopropyl)piperidin-4-yDethyl, 2-(1-(2-azetidinylethyl)piperidin-4-yl)ethyl,
2-(1-(3-azetidinylpropyl)piperidin-4-ylethyl, 3-morpholino-2-hydroxypropyl, (2R)-3-
morpholino-2-hydroxypropyl, (25)-3-morpholino-2-hydroxypropyl, 3-piperidino-2-
hydroxypropyl, (2R)-3-piperidino-2-hydroxypropyl, (28)-3-piperidino-2-hydroxypropyl, 3-
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pyrrolidin-1-yl-2-hydroxypropyl, (2R)-3-pyrrolidin-1-yl-2-hydroxypropyl, (25)-3-pyrrolidin-1-

yI-2-hydroxypropyl, 3~(1-methylpiperazin-4-yl)-2-hydroxypropyl, (2R)-3-(1-methylpiperazin-
4-yI)-2-hydroxypropyl, (25)-3-(1-methylpiperazin-4-yl)-2-hydroxypropyl, 3~(N,N-
diethylamino)-2-hydroxypropyl, (2R)-3~(N,N-diethylamino)-2-hydroxypropyl, (28)-3-(N,N-
diethylamino)-2-hydroxypropyl, 3-(isopropylamine)-2-hydroxypropyl, (2R)-3-
(isopropylamino)-2-hydroxypropyl, (28)-3-(isopropylamino)-2-hydroxypropyl, 3-(N,N-
diisopropylamino)-2-hydroxypropyl, (2R)-3-(N,N-diisopropylamine)-2-hydroxypropy! or
(28)-3-(N,N-diisopropylamino)-2-hydroxypropyl].

Particularly R? represents Cy.salkyl, amino or RoX- [wherein X! is as hereinbefore
defined and R’ represents ethyl, benzyl, trifluoromethyl, 2,2,2-trifluorosthyl, 2-hydroxyethyl,
3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 2-(methylsulphinyl)ethyl, 2-
(methylsulphonyl)ethyl, 2-(ethylsulphinyl)ethyl, 2-(ethylsulphonyl)ethyl, 2-(N,N-
dimethylsulphamoyl)ethyl, 2-(N-methylsulphameyl)ethyl, 2-sulphamoylethyl, 2-
(methylamino)ethyl, 3-(methylamino)propyl, 2-(cthylamino)ethyl, 3-(ethylamino)propyl, 2-
(N, N-dimethylamino)ethyl, 3-(N,N-dimethylamine)propyl, 2-N,N-diethylamino)ethyl, 3-
(N.N-diethylamino)propyl, 2-(N-methyl-N-methylsulphenylamino)ethyl, 3-(N-methyl-N-
methylsulphonylamino)propyl, 2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-
piperidinopropyl, 2-(methylpiperidino)ethyl, 3-(methylpiperidino)propyl, 2~
(ethylpiperidinoyethyl, 3-(ethylpiperidino)propyl, 2-((2-methoxyethyl)piperidino)ethyl, 3-((2-
methoxyethyl)piperidino)propyl, 2-((2-methylsulphonyl)ethylpiperidino)ethyl, 3-((2-
methylsulphonyl)ethylpiperidino)propyl, piperidin-3-ylmethyl, piperidin-4-ylmethyl, 2-
(piperidin-3-yl)ethyl, 2-(piperidin-4-ylethyl, 3-(piperidin-3-yl)propyl, 3-(piperidin-4-
yDpropyl, 2-(piperidin-2-yljethyl, 3-(piperidin-2-y)propyl, (1-methylpiperidin-3-ymethyl,
(1-methylpiperidin-4-yl)methyl, 2-(4-hydroxypiperidino)ethyl, 3-(4-hydroxypiperidino)propyl,
(1-cyanomethylpiperidin-3-yDhmethyl, (1-cyanomethylpiperidin-4-ylymethyl, 2~
{methylpiperidin-3-yl)ethyl, 2-(methylpiperidin-4-yDethyl, 2-(1-cyanomethylpiperidin-3-
yhethyl, 2-(1-cyanomethylpiperidin-4-ylethyl, 3-(methylpiperidin-3-yl)propyl, 3- -
(methylpiperidin-4-yD)propyl, 3-(1-cyanomethylpiperidin-3-yl)propyl, 3-(1-
cyanomethylpiperidin-4-yl)propyl, 2-(ethylpiperidin-3-yl)ethyl, 2-(ethylpiperidin-4-yl)ethyl, 3~
(ethylpiperidin-3-yl)propyl, 3-(ethylpiperidin-4-yDpropyl, ((2-methoxyethypiperidin-3-
yhmethyl, ((2-methoxyethyl)piperidin-4-yl)methyl, 2-((2-methexyethyl)piperidin-3-yf)ethyl,
2-((2-methoxyethyl)piperidin-4-ylethyl, 3-((2-methoxyethyDpiperidin-3-ypropyl, 3-((2-
methoxyethyl)piperidin-4-yl)propyl, (1-(2-methylsulphonylethylpiperidin-3-ylymethyl, (1-(2-
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-27-
methylsulphonylethylpiperidin-4-ylymethyl, 2-((2-methylsulpbonylethyl)piperidin-3-yl)ethyl,

2-((2-methylsulphonylethyl)piperidin-4-yl)ethyl, 3-((2-methylsulphonylethyl)piperidin-3-
yl)propyl, 3-((2-methylsulphonylethyl)piperidin-4-yl)propyl, 1-isopropylpiperidin-2-ylmethyl,
1-isopropylpiperidin-3-ylmethyl, 1-isopropylpiperidin-4-ylmethyl, 2-(1-isopropylpiperidin-2-
yDethyl, 2-(1-isopropylpiperidin-3-yl)ethyl, 2-(1-isopropylpiperidin-4-yl)ethyl, 3-(1-
isopropylpiperidin-2-yl)ypropyl, 3-(1-isopropylpiperidin-3-ylypropyl, 3-(1-iscpropylpiperidin-
4-yl)propyl, 2-(piperidin-4-yloxy)ethyl, 3-(piperidin-4-yloxy)propyl, 2-(1-
(cyanomethyl)piperidin-4-yloxy)ethyl, 3-(1-(cyanomethyl)pipetidin-4-yloxy)propyl, 2-(1-(2~
cyanoethyl)piperidin-4-yloxy)ethyl, 3-(1-(2-cyanoethyl)piperidin-4-yloxy)propyl, 2-
(piperazin-1-yDethyl, 3-(piperazin-1-yDpropyl, (pyrrolidin-2-yl)methyl, 2-(pyrrolidin-1-
yhethyl, 3-(pyrrolidin-1-ylpropyl, (2-oxe-tetrahydro-2H-pyrrolidin-5-yl)methyl, 5{R)-(2-ox0-
tetrahydro-2H-pyrrolidin-5-yl)methyl, (55)-(2-oxo-tetrahydro-2H-pyrrolidin-5-yl)methyl, (1,3-
dioxolan-2-ylymethyl, 2-(1,3-dioxelan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyl, 2-(N-(2~
methoxyethyl)-N-methylamine)ethyl, 2-(2-hydroxyethylamino)ethyl, 3-(2-
methoxyethylamino)propyl, 3-(N-(2-methoxyethyl)-N-methylamine)propyl, 3-(2-
hydroxyethylamino)propyl, 2-methylthiazol-4-ylmethyl, 2-acetamidothiazol-4-yimethyl, 1-
methylimidazol-2-ylmethyl, 2-(imidazol-1-yl)ethyl, 2-(2-methylimidazol-1-yl)ethyl, 2-(2-
ethylimidazol-1-yl)ethyl, 3-(2-methylimidazol-1-yl)propyl, 3-(2-ethylimidazol-1-yhpropyl, 2-
(1,2,3-triazol-1-yDethyl, 2-(1,2,3-triazol-2-yl)ethyl, 2-(1,2,4-triazol-1-yl)etbyl, 2-(1,2,4-
triazol-4-yl)ethyl, 4-pyridylmethyl, 2-(4-pyridylethyl, 3-(4-pyridylpropyl, 3-pyridylmethyl, 2-
(3-pyridyl)ethyl, 3-(3-pyridyDpropyl, 2-(4-pyridyloxy)ethyl, 2-(4-pyridylamino)ethyl, 2-(4-
ox0-1,4-dihydro-1-pyridyljethyl, 2-(2-oxo-imidazolidin-1-yl)ethyl, 3-(2-oxo-imidazolidin-1-
yDpropyl, 2-thiomorpholinoethyl, 3-thiomorpholinopropyl, 2-(1,1-dioxothiomorphelino)ethyl,
3-(1,1-dioxothiomorpholino)propyl, 2-(2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-1-
yhethyl, 3-(4-methylpiperazin-1-yl)propyl, 2-(4-cyanomethylpiperazin-1-yl)ethyl, 3-(4-
cyanomethylpiperazin-1-yl)propyl, 2~(4-acetylpiperazin-1-yl)ethyl, 3-(4-acetylpiperazin-1-
yhpropyl, 2-(4-methylsulphonylpiperazin-1-yl)ethyl, 3~(4-methylsulphonylpiperazin-1-
ylprepyl, 3~(methylsulphinylypropyl, 3-(methylsulphonyl)propyl, 3-(ethylsulphinyl)propyl, 3-
(ethylsulphonyl)propyl, 2-(5-methyl-1,2,4-triazol-1-yl)ethyl, morpholino, 2-((N-(1-
methylimidazol-4-ylsulphonyl)-N-methyhamine)ethyl, 2-(N-(3-morpholinopropylsulphonyl)-
N-methyl)amino)ethyl, 2-(N-methyl-N-4-pyridyl)amino)ethyl, 3-(4-oxidomorpholino)propyl,
2-(2-(4-methylpiperazin-1-yhethoxy)ethyl, 3-(2-(4-methylpiperazin-1-yl)ethoxy)propyl, 2-(2-
morpholinoethoxy)ethyl, 3-(2-morpholinoethoxy)propyl, 2-(tetrahydropyran-4-yloxy)ethyl, 3-
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-28-
(tetrahydropyran-4-yloxy)propyl, 2-((2-(pyrrolidin-1-ylethyl)carbamoyl)vinyl, 3-((2-

(pyrrolidin-1-yl)ethyl)carbamoyl)prop-2-en-1-yl, 1-(2-pyrrolidinylethyl)piperidin-4-ylmethyl,
1-(3-pyrrolidinylpropyl)piperidin-4-ylmethyl, 1-(2-piperidinylethyl)piperidin-4-ylmethyl, 1-(3-
piperidinylpropyl)piperidin-4-ylmethyl, 1-(2-meorpholinoethyl)piperidin-4-ylmethyl, 1-(3~
morpholinopropyl)piperidin-4-ylmethyl, 1-(2-thiomorpholinoethyl)piperidin-4-ylmethyl, 1-(3-
thiomorpholinopropyl)piperidin-4-ylmethyl, 1-(2-azetidinylethyl)piperidin-4-ylmethyl, 1-(3-
azetidinylpropyl)piperidin-4-ylmethyl, 2-(1-(2-pyrrolidinylethyl)piperidin-4-yl)ethyl, 2-(1-(3-
pyrrolidinylpropyDpiperidin-4-yl)ethyl, 2-(1~(2-piperidinylethyl)piperidin-4-ylethyl, 2-(1-(3-
piperidinylpropyl)piperidin-4-yl)ethyl, 2-(1-(2-morpholinoethyl)piperidin-4-yDethyl, 2-(1-(3-
morpholinopropylpiperidin-4-ylethyl, 2-(1-(2-thiomorpholinoethyl)piperidin-4-yl)ethyl, 2~
(1-(3-thiomorpholinopropyl)piperidin-4-ylethyl, 2-(1-(2-azetidinylethyl)piperidin-4-yl)ethyl,
2-(1-(3-azetidinylpropyl)piperidin-4-ylethyl, 3-morpholino-2-hydroxypropyl, (2R)-3-
morpholine-2-hydroxypropyl, (25)-3-morpholino-2-hydroxypropyl, 3-piperidino-2-
hydroxypropyl, (2R)-3-piperidino-2-hydroxypropyl, (25)-3-piperidino-2-hydroxypropyl, 3-
pyrrolidin-1-yl-2-hydroxypropyl, (2R)-3-pyrrolidin-1-yl-2-hydroxypropyl, (25)-3-pyrrolidin-1-
yl-2-hydroxypropyl, 3-(1-methylpiperazin-4-yl)-2-hydroxypropyl, (2R)-3-(1-methylpiperazin-
4-y1)-2-hydroxypropyl, (25)-3-(1-methylpiperazin-4-yl)-2-hydroxypropyl, 3-(N,N-
diethylamino)-2-hydroxypropyl, (2R)-3-(N.N-diethylamino)-2-hydroxypropyl, (25)-3-(N,N-
dicthylamino)-2-hydroxypropyl, 3-(isopropylamino)-2-hydroxypropyl, (2R)-3-
(isopropylamino)-2-hydroxypropyl, (28)-3-(isopropylamino)-2-hydroxypropyl, 3-(IN,N-
diisopropylamine)-2-hydroxypropyl, (2R)-3-(N,N-diisopropylamine)-2-hydroxypropyl or
(25)-3-(N,N-diisopropylamino)-2-hydroxypropyl].

More particularly R represents Cy.sallcyl, amino or R°X'- [wherein X' is as
hereinbefore defined and R® represents ethyl, tifluoromethyl, 2,2,2-trifluoroethyl, 2-
hydroxyethyl, 3-hydroxypropyl, 2-methoxysthyl, 3-methoxypropyl, 2-(methylsulphinyl)ethyl,
2-{methylsulphonyl)ethyl, 2-(ethylsulphinyl)ethyl, 2-{ethylsulphomnyl)ethyl, 2~(N,N-
dimethylsulphamoyl)ethyl, 2-(N-methylsulphamoyl)ethyl, 2-sulphamoylethyl, 2-
(methylamino)ethyl, 3-(methylamino)propyl, 2-(ethylamino)ethyl, 3-(ethylamine)propyl, 2-
(@ N-dimethylamino)ethyl, 3-(N,N-dimethylamino)propyl, 2~(N,N-dicthylamino)ethyl, 3-

(N N-diethylamino)propyl, 2-(N-methyl-N-methylsulphonylamine)ethyl, 3-(N-methyl-N-
methylsulphonylamino)propyl, 2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-
piperidinopropyl, 2-(methylpiperidino)ethyl, 3-(methylpiperidino)propyl, 2-
(ethylpiperidino)ethyl, 3-(ethylpiperidino)propyl, 2-((2-methoxyethyl)piperidino)ethyl, 3-((2-
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methoxyethyl)piperidino)propyl, 2-((2-methyisulphonyl)ethylpiperidino)ethyl, 3-((2-

methylsulphonyl)ethylpiperidino)propyl, piperidin-3-yhmethyl, piperidin-4-ylmethyl, 2-
(piperidin-3-yl)ethyl, 2-(piperidin-4-yl)ethyl, 3-(piperidin-3-yl)propyl, 3-(piperidin-4-
yl)propyl, 2-(piperidin-2-yl)ethyl, 3-(piperidin-2-yl)propyl, (1-methylpiperidin-3-ymethyl,
(1-methylpiperidin-4-yl)methyl, 2-(4-hydroxypiperidino)ethyl, 3-(4-hydroxypiperidino)propyl,
(1-cyanomethylpiperidin-3-yl)methyl, (1-cyanomethylpiperidin-4-yl)methyl, 2-
{methylpiperidin-3-yl)ethyl, 2-(methylpiperidin-4-yl)ethyl, 2-(1-cyanomethylpiperidin-3-
ylethyl, 2-(1-cyanomethylpiperidin-4-yl)ethyl, 3-(methylpiperidin-3-yl)propyl, 3-
(methylpiperidin-4-yl)propyl, 3-(1-cyanomethylpiperidin-3-yl)propyl, 3-(1-
cyanomethylpiperidin-4-yl)propyl, 2-(ethylpiperidin-3-yl)ethyl, 2-(ethylpiperidin-4-yl)ethyl, 3-
(ethylpiperidin-3-yl)propyl, 3-(ethylpiperidin-4-yDpropyl, {(2-methoxyethyl)piperidin-3-
ylmethyl, ((2-methoxyethyl)piperidin-4-ylymethyl, 2-((2-methoxyethyl)piperidin-3-ylethyl,
2-((2-methoxyethyl)piperidin-4-ylethyl, 3~((2-methoxyethyl)piperidin-3-yl)propyl, 3-((2-
methoxyethyl)piperidin-4-ylpropyl, (1-(2-methylsulphonylethyl)piperidin-3-ymethyl, (1-(2-
methylsulphonylethyDpiperidin-4-yl)methyl, 2-((2-methylsulphonylethyl)piperidin-3-ylethyl,
2-{(2-methylsulphonylethyl)piperidin-4-yl)ethyl, 3-((2-methylsulphonylethyl)piperidin-3-
yhpropyl, 3-((2-methylsulphonylethyl)piperidin-4-yl)propyl, 1-isopropylpiperidin-2-ylmethyl,
1-isopropylpiperidin-3-ylmethyl, 1-isopropylpiperidin-4-ylmethyl, 2-(1-isopropylpiperidin-2-
yethyl, 2-(1-isopropylpiperidin-3-yl)ethyl, 2-(1-isopropylpiperidin-4-yl)ethyl, 3-(1-
isopropylpiperidin-2-yl)propyl, 3-(1-isopropylpiperidin-3-yl)propyl, 3-(1-isopropylpiperidin-
4-yl)propyl, 2~(piperidin-4-yloxy)ethyl, 3-(piperidin-4-yloxy)propyl, 2-(1-
(cyanomethyl)piperidin-4-yloxy)ethyl, 3-(1-(cyanomethyl)piperidin-4-yloxy)propyl, 2-(1-(2-
cyanoethyl)piperidin-4-yloxy)ethyl, 3-(1-(2-cyanoethylpiperidin-4-yloxy)propyl, 2-
(piperazin-1-ylethyl, 3-(piperazin-1-yD)propyl, (pyrrolidin-2-ylymethyl, 2-(pyrrolidin-1-
ylethyl, 3-(pyrrolidin-1-yl)propyl, (2-oxo-tetrahydro-2H-pyrrolidin-5-yl)methyl, 5(R)-(2-oxo-
tetrahydro-2 H-pyrrolidin-5-yl)methyl, (55)-(2-oxo-tetrahydro-2H-pyrrolidin-5-yl)methyl, (1,3-
dioxolan-2-yl)methyl, 2-(1,3~dioxolan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyl, 2-(N-(2-
methoxyethyl)-N-methylamino)ethyl, 2-(2-hydroxyethylamino)ethyl, 3-(2-
methoxyethylamino)propyl, 3-(N-(2-methoxyethyl)-N-methylamino)propyl, 3-(2-
hydroxyethylamino)propyl, 2-(1,2,3-triazol-1-yljethyl, 2-(1,2,3-triazol-2-yDethyl, 2-(1,2,4-
triazol-1-yl)ethyl, 2-(1,2,4-triazol-4-yljethyl, 4-pyridylmethyl, 2-(4-pyridyl)ethyl, 3-(4-
pyridylpropyl, 3-pyridylmethyl, 2-(3-pyridyl)ethyl, 3-(3-pyridyl)propyl, 2-(4-
pyridyloxy)ethyl, 2-(4-pyridylamino)ethyl, 2-(4-0x0-1,4-dihydro-1-pyridyl)ethyl, 2-(2-oxo-
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imjdazolidin-1-yl)ethyl, 3-(2-oxo-imidazolidin-1-yl)propyl, 2-thiomorpholinoethyl, 3-

thiomorphelinapropyl, 2-(1,1-dioxothiomerphelino)ethyl, 3-(1,1-dioxothiomorpholino)propyl,
2-(2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-1-yl)ethyl, 3-(4-methylpiperazin-1-yljpropyl,
2-(4-cyanomethylpiperazin-1-yl)ethyl, 3-(4-cyanomethylpiperazin-1-yl)propyl, 2-(4-
acetylpiperazin-1-ylethyl, 3-(4-acetylpiperazin-1-ylpropyl, 2-(4-methylsulphonylpiperazin-1-
ylethyl, 3-(4-methylsulphonylpiperazin-1-y)propyl, 3-(methylsulphinyl)propyl, 3-
{methylsulphonyl)propy], 3-(ethylsulphinyl)propyl, 3-(ethylsulphonyl)propyl, 2~(5-methyl-
1,2,4-triazol-1-yl)ethyl, morpholine, 2-(N-(3-morpholinopropylsulphonyl)-N-
methyl)amino)ethyl, 2-((N-methyl-N-4-pyridyl)amine)ethyl, 3-(4-oxidomorpholino)propyl, 2-
{2-(4-methylpiperazin-1-yl)ethoxy)ethyl, 3-(2-(4-methylpiperazin-1-yl)ethoxy)propyl, 2-(2-
morpholinoethoxy)ethyl, 3-(2-morpholinoethexy)propyl, 2-(tetrahydropyran-4-yloxy)ethyl, 3-
(tetrahydropyran-4-yloxy)propyl, 2-((2~(pyrrolidin-1-yl)ethyl)carbamoyl)vinyl, 3-((2-
(pyrrolidin-1-yl)ethyl)carbamoyl)prop-2-en-1-yl, 1-(2-pyrrolidinylethyl)piperidin-4-ylmethyl,
1-(3-pyrrolidinylpropylpiperidin-4-ylmethyl, 1-(2-piperidinylethyl)piperidin-4-ylmethyl, 1-(3-
piperidinylpropyl)piperidin-4-ylmethyl, 1-(2-morpholinoethyl)piperidin-4-ylmethyl, 1-(3-
morpholinopropyl)piperidin-4-ylmethyl, 1-(2-thiomorpholinoethyl)piperidin-4-ytmethyl, 1-(3-
thiomorpholinopropyl)piperidin-4-ylmethyl, 1-(2-azetidinylethylpiperidin-4-ylmethyl, 1-(3-
azetidinylpropyl)piperidin-4-ylmethyl, 2-(1~2-pyrrolidinylethyl)piperidin-4-yhethyl, 2-(1-(3-
pyrrolidinylpropylpiperidin-4-yljethyl, 2-(1-(2-piperidinylethyl)piperidin-4-ylethyt, 2-(1-(3-
piperidinylpropyl)piperidin-4-yl)ethyl, 2-(1~(2-morpholinoethyl)piperidin-4-yl)ethyl, 2-(1-(3-
morpholinopropyl)piperidin-4-yl)ethyl, 2-(1-(2-thiomorpholinoethyl)piperidin-4-yDethyl, 2-
(1~(3-thiomorpholinoprepyl)piperidin-4-yl)ethyl, 2~(1-(2-azetidinylethyDpiperidin-4-yl)ethyl,
2-(1-(3-azetidinylpropyDpiperidin-4-yDethyl, 3-morpholino-2-hydroxypropyl, (2R)-3-
morpholing-2-hydroxypropyl, (25)-3-morpholino-2-hydroxypropyl, 3-piperidino-2-
hydroxypropyl, (2R)-3-piperidino-2-hydroxypropyl, (25)-3-piperidine-2-hydroxypropyl, 3-
pyrrolidin-1-y1-2-hydroxypropyl, (2R)-3-pyrrolidin-1-yl-2-hydroxypropyl, (25)-3-pyrrolidin-1-
yl-2-hydroxypropyl, 3-(1-methylpiperazin-4-yl)-2-hydroxypropyl, (2R)-3-(1-methylpiperazin-
4-y)-2-hydroxypropyl, (25)-3-(1-methylpiperazin-4-yl)-2-hydroxypropyl, 3-(N,N-
diethylamino)-2-hydroxypropyl, (2R)-3-(N,N-diethylamino)-2-hydroxypropyl, (25)-3-(N,N-
diethylamino)-2-hydroxypropyl, 3-(isopropylamino)-2-hydroxypropyl, (2R)-3-
(isopropylamino)-2-hydroxypropyl, (25)-3-(isopropylamine)-2-hydroxypropyl, 3-(N,N-
diisopropylamino)-2-hydroxypropyl, (2R)-3~(N,N-diisopropylamino)-2-hydroxypropyl or
(25)-3-(N,N-diisopropylamino)-2-hydroxypropyl]. ’
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In another aspect R represents ethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, 2~

hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, 2-
(methylsulphinyl)ethoxy, 2-(methylsulphonyl)ethoxy, 2-(ethylsulphinyl)ethoxy, 2-
(ethylsulphonylethoxy, 2-(N,N-dimethylsulphamoyl)ethoxy, 2-(N-methylsulphamoylethoxy,
2-sulphamoylethoxy, 2-(methylamino)ethoxy, 3-(methylamino)propoxy, 2-
(ethylamino)ethoxy, 3-(ethylamino)propoxy, 2-(N.N-dimethylarnino)ethoxy, 3-(N,N-
dimethylamino)propoxy, 2-(N,N-diethylamino)ethoxy, 3-(N,N-diethylamino)propoxy, 2-(N-
methyl-N-methylsulphonylamino)ethoxy, 3-(N-methyl-N-methylsulphonylamino)propoxy, 2-
morpholinoethoxy, 3-morpholinopropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2-
(methylpiperidino)ethoxy, 3-(methylpiperidino)propoxy, 2-(ethylpiperidino)ethoxy, 3-
(ethylpiperidino)propoxy, 2-((2-methoxyethyl)piperidino)ethoxy, 3~((2-
methoxyethyl)piperidino)propoxy, 2-(2-methylsulphonyl)ethylpiperidino)ethoxy, 3-((2-
methylsulphonyl)ethylpiperidino)propoxy, pipetidin-3-ylmethoxy, piperidin-4-ylmethoxy, 2~
(piperidin-3-yl)ethoxy, 2~(piperidin-4-yDethoxy, 3-(piperidin-3-yl)propoxy, 3~(piperidin-4-
ylhpropoxy, 2-(piperidin-2-ylethoxy, 3-(piperidin-2-yf)propoxy, (1-methylpiperidin-3-
yhmethoxy, (1-methylpiperidin-4-yl)methoxy, 2~(4-hydroxypiperidino)ethoxy, 3-(4-
hydroxypiperidino)propoxy, (1-cyanomethylpiperidin-3-yl)methoxy, (1-
cyanomethylpiperidin-4-yDmethoxy, 2-(methylpiperidin-3-yl)ethoxy, 2-(methylpiperidin-4-
ylethoxy, 2—(1-cya11(;incthy1pipeﬁdin—3 -ylethoxy, 2-(1-cyanomethylpiperidin-4-yl)ethoxy, 3-
{methylpiperidin-3-yDpropoxy, 3-(methylpiperidin-4-yl)propoxy, 3-(1-cyanomethylpiperidin-

~ 3-ylpropoxy, 3-(1-cyanomethylpiperidin-4-yi)propoxy, 2-(sthylpiperidin-3-yDethoxy, 2-

(ethylpiperidin-4-yl)ethoxy, 3~(ethylpiperidin-3-yl)propoxy, 3-(ethylpiperidin-4-yl)propoxy,
{(2-methoxyethyl)piperidin-3-ylmethoxy, ((2-methoxyethyl)piperidin-4-yl)methoxy, 2-((2-
methoxyethyl)piperidin-3-yl)ethoxy, 2-((2-methoxyethyl)piperidin-4-yl)ethoxy, 3-((2-
methoxyethyl)piperidin-3-yl)propoxy, 3-((2-methoxyethyl)piperidin-4-yl)propoxy, (1-(2-
methylsulphonylethyl)piperidin-3-ylymethoxy, (1-(2-methylsulphonylethyl)piperidin-4-
yhmethoxy, 2-((2-methylsulphonylethyl)piperidin-3-yl)ethoxy, 2-((2-
methylsulphonylethyl)piperidin-4-yl)ethoxy, 3-((2-methylsulphonylethyl)piperidin-3-
ylpropoxy, 3~((2-methylsulphonylethyl)piperidin-4-yl)propoxy, 1-isopropylpiperidin-2-
ylmethoxy, 1-isopropylpiperidin-3-ylmethoxy, 1-isopropylpiperidin-4-ylmethoxy, 2-(1-
isopropylpiperidin-2-yl)ethoxy, 2-(1-isopropylpiperidin-3-yl)ethoxy, 2-(1-isopropylpiperidin-
4-yl)ethoxy, 3-(1-isopropylpiperidin-2-ylypropoxy, 3-(1-isopropylpiperidin-3-ylypropoxy, 3-
(1-isopropylpiperidin-4-yl)propoxy, 2~(piperidin-4-yloxy)ethoxy, 3-(piperidin-4-
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yloxy)propoxy, 2-(1-(cyanomethyl)piperidin-4-yloxy)ethoxy, 3~(1-(cyanomethyl)piperidin-4-

yloxy)propoxy, 2-(1-(2-cyancethyl)piperidin-4-yloxy)ethoxy, 3-(1-(2-cyanoethyl)piperidin-4-
yloxy)propoxy, 2-(piperazin-1-yl)ethoxy, 3~(piperazin-1-yDpropoxy, (pyrrolidin-2-
YDmethoxy, 2-(pyrrolidin-1-yl)ethoxy, 3~(pyrrolidin-1-yl)propoxy, (2-oxo-tetrahydro~2H-
pyrrolidin-5-yl)methoxy, 3(R)-(2-oxo-tetrahydro-2H-pyrrolidin-5-ylmethoxy, (55)-(2-0x0-
tetrahydro-2 H-pyrrolidin-5-yl)methoxy, (1,3-dioxolan-2-yDmethoxy, 2-(1,3~dioxolan-2~
yDethoxy, 2-(2-methoxyethylamino)ethoxy, 2-(N-(2-methoxyethyl)-N-methylamino)ethoxy,
2~(2-hydroxyethylamino)ethoxy, 3—(2;methoxyethylamino)propoxy, 3-(N-(2-methoxyethyl)-
N-methylamino)propoxy, 3-(2-hydroxyethylamino)propoxy, 2-(1,2,3-triazol-1-yl)ethoxy, 2~
(1,2,3-triazol-2-yl)ethoxy, 2-(1,2,4-triazol-1-yhethoxy, 2-(1,2,4-triazol-4-yl)ethoxy, 4-
pyridylmethoxy, 2-(4-pyridyDethoxy, 3-(4-pyridyl)propoxy, 3-pyridylmethoxy, 2-(3-
pyridyDethoxy, 3~3-pyridyl)propoxy, 2-(4-pyridylexy)ethoxy, 2~(4-pyridylaniino)ethoxy, 2-
{4-0x0-1,4~dihydro-1-pyridyl)ethoxy, 2-(2-oxo-imidazolidin-1-yl)ethoxy, 3-(2-0x0-
imidazolidin-1-yl)propoxy, 2-thiomorpholinoethoxy, 3-thiomorphelinopropoxy, 2~(1,1-
dioxothiomorpholino)ethoxy, 3-(1,1-dioxothiomorpholine)propoxy, 2-(2-
methoxyethoxy)ethoxy, 2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpiperazin-1-
yl)prapoxy, 2-(4-cyanomethylpiperazin-1-yl)ethoxy, 3-(4-cyanomethylpiperazin-1-yl)propoxy,
2-(4-acetylpiperazin-1-yl)ethoxy, 3-(4-acetylpiperazin-1-ylpropoxy, 2-(4-
mwethylsulphonylpiperazin-1-yl)ethoxy, 3-(4-methylsulphonylpiperazin-1-yl)propoxy, 3~
(methylsulphinyl)propoxy, 3-(methylsulphonyl)propoxy, 3-(ethylsulphinyl)propoxy, 3-
(ethylsulphonyl)propoxy, 2-(5-methyl-1,2,4-triazol-1-yl)ethoxy, 2-(N-(3-
morpholinopropylsulphonyl)-N-methyl)amino)ethoxy, 2-((N-methyl-N-4-
pyridyDamino)ethoxy, 3-(4-oxidomorpholino)propoxy, 2-(2-(4-methylpiperazin-1-
ylethoxy)ethoxy, 3-(2-(4-methylpiperazin-1-yl)ethoxy)propoxy, 2-(2-
morpholincethoxy)ethoxy, 3-(2-morpholinoethoxy)propoxy, 2-(tetrahydropyran-4-
yioxy)ethoxy, 3-(tetrahydropyran-4-yloxy)propoxy, 2-((2-(pyrrolidin-1-
yhethyl)carbamoyl)vinyl, 3-((2-(pyrrelidin-1-yDethyl)carbamoyl)prop-2-en-1-yloxy, 1-(2-
pyrrolidinylethyl)piperidin-4-ylmethoxy, 1-(3-pyrrolidinylpropyl)piperidin-4-ylmethoxy, 1-(2-
piperidinylethyl)piperidin-4-ylmethoxy, 1-(3-piperidinylpropylpiperidin-4-ylmethoxy, 1-(2-
morpholinoethyl)piperidin-4-ylmethoxy, I-(3—morpholinorpropyl)piperidin—4—ylmethox$r, 1-(2-
thiomorpholinoethyl)piperidin-4-ylmethoxy, 1-(3-thiomorpholinopropyl)piperidin-4-
ylmethoxy, 1-(2-azetidinylethyl)piperidin-4-ylmethoxy, 1-(3-azetidinylpropylpiperidin-4-
ylmethoxy, 2-(1-(2-pyrrolidinylethyl)piperidin-4-yl)ethoxy, 2-(1-(3-

JP 2004-505964 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

n

10

20

25

30

(144)

WO 02/12226 PCT/GB01/03553

-33-
pyrrolidinylpropyl)piperidin-4-yl)ethoxy, 2-(1-(2-piperidinylethylpiperidin-4-yl)ethoxy, 2-(1-

(3-piperidinylpropyl)piperidin-4-ylethoxy, 2-(1-(2-morphelinoethyl)piperidin-4-yl)ethoxy, 2-
(1-(3-morpholinopropylpiperidin-4-yljethoxy, 2-(1-(2-thiomorpholinoethyl)piperidin-4-
ylethoxy, 2-(1~(3-thiomorpholinopropyl)piperidin-4-yDethoxy, 2-(1-(2-
azetidinylethyl)piperidin-4-yl)ethoxy, 2-(1-(3-azetidinylpropyl)piperidin-4-yl)ethoxy, 3-
morpholine-2-hydroxypropoxy, (2R)-3-morpholino-2-hydroxypropoxy, (25)-3-morpholino-2-
hydroxypropoxy, 3-piperidino-2-hydroxypropoxy, (2R)-3-piperidino-2-hydroxypropoxy, (25)-
3-piperidino-2-hydroxypropoxy, 3-pyrrolidin-1-yl-2-hydroxypropoxy, (2R)-3-pyrrolidin-1-yl-
2-hydroxypropoxy, (25)-3-pyrrolidin-1-yl-2-hydroxypropoxy, 3-(1-methylpiperazin-4-yl)-2-
hydroxypropoxy, (2R)-3-(1-methylpiperazin-4-yl)-2-hydroxypropoxy, (25)-3-(1-
methylpiperazin-4-y)-2-hydroxypropoxy, 3-(N,N-diethylamino)-2-hydroxypropoxy, (2R)-3-
(N, N-diethylamino)-2-hydroxypropoxy, (25)-3~-(N.N-diethylamino)-2-hydroxypropexy, 3-
(isopropylamino)-2-hydroxypropoxy, (2R)-3-(isopropylamino)-2-hydroxypropoxy, (25)-3-
(isopropylamino)-2-hydroxypropoxy, 3-(N,N-diisopropylamino)-2-hydroxyprepoxy, (2R)-3-
(N,N-diisopropylamino)-2-hydroxypropoxy or {25)-3~(N,N-diisopropylamino)-2-
hydroxypropoxy.

According to another aspect of the present invention conveniently R represents
hydroxy, halogeno, cyano, nitro, trifluorometityl, Cysalkyl, amino or R°X'- [wherein X' is as
hereinbefore defined and R’ is selected from one of the following twenty-two groups:

1) oxiranylC4alkyl or Cy.salkyl which may be unsubstituted or which may be substituted with
one or more groups selected from fluoro, chloro and bromo, or Cs.salkyl which may be
unsubstituted or substituted with one or more groups selected from hydroxy and amino;

2) Cy5alkyIX*C(O)R"? (wherein X? is as hereinbefore defined and R'! represents C; salkyl, -
NR"R™ or -OR'® (wherein R'*, R'* and R'* which may be the same or different are cach C;.
salkyl or Cyalkoxyethyl));

3) Cy4alkylX R'® (wherein X is as hereinbefore defined and R'S represents hydrogen, C;.
3alkyl, cyclopentyl, cyclohexyl or a 4-, 5- or 6-membered saturated heterocyclic group with 1-
2 heteroatoms, selected independently from O, S and N, which C;3alkyl group may bear 1 or
2 substituents selected from oxo, hydroxy, halogeno and Cy.salkoxy and which cyelic group
may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C.scyanoalkyl, Ci-
salkyl, Ciahydroxyalkyl, Craatkoxy, CaalkoxyCaalkyl, CisalkylsulphonylCy qalkyl, C;.
salkoxycarbonyl, C.4alkylamino, di(Cy.salkyl)amine, Cy.qalkylaminoC,qalkyl, di(Cy.
salkyDaminoC4alkyl, Cy4alkylaminoC; salkoxy, di(Cy4alkyl)aminoCi.salkoxy and a group -
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(-O-)(Calkyl)gringD (wherein fis 0 or 1, gis 0 or 1 and ring D is a 4-, 5- or 6-membered

saturated heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N,
which cyclic group may bear one or more substituents selected from Cy4alkyl));

4) Cy3alkylX*Cy aalkylX°R? (wherein X* and X are as hereinbefore defined and R%
represents ydrogen or Cyzalkyl);

5) R* (wherein R? is as defined hereinbefore);

6) CysallylR™® (wherein R* is a 4-, 5- or 6-membered saturated heterocyelic group with 1-2
heteroatoms, selected independently from O, S and N, which heterocyclic group is linked to
Cisalkyl through a carbon atom and which heteracyclic group may bear 1 or 2 substituents
selected from oxo, hydroxy, halogeno, cyano, Cy.4cyanoalkyl, Ci4alkyl, Cy.4hydroxyalkyl, C.
salkoxy, CrsalkoxyCisalkyl, Cr.ealkylsulphonylCisalkyl, Crsalkoxycarbonyl, Cs.
salkylamino, di{C;.qalkyl)amine, CysalkylamineC,alkyl, di(Ci-alkyl)aminoCy.salkyl, Cy.
salkylaminoC;-salkoxy, di(Ci.salkyl)aminoCy4alkoxy and a group -(-0-){(C4alkyl)sringD
(wherein fis O or 1, gis 0 or 1 and ring D is 2 4-, 5- or 6-membered saturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, which eyclic group may
bear one or more substituents selected from C) 4alkyl)) or Cy.salkylR> (wherein R is a 4-, 5-
or 6-membered saturated heterocyclic group with 1-2 heteroatorns, of which one is N and the
other may be selected independently from O, S and N, which beterocyclic group is linked to
Cysalkyl through a nitrogen atom and which heterocyclic group may bear 1 or 2 substituents
selected from oxo, hydroxy, halogene, cyano, Ci4cyancalkyl, Cy4alkyl, Cyshydroxyalkyl, Ci.
salkoxy, CyalkoxyCi.alkyl, CisalkylsulphonylCiyalkyl, Cy4alkoxycarbonyl, Ci-
salkylamino, di(Cy4alkyl)amino, CiqalkylaminoCysalkyl, di(Ci.4alkyl)aminoCyalkyl, Cy.
salkylaminoCy.gatkoxy, di(Cialkyl)aminoCiqalkoxy and a group -(-O-)(Cyalkyl)gringD
(wherein fis 0 or 1, gis 0 or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, which cyclic group may
bear one or more substituents selected from C;4alkyl));

7) CaaalkenyR*® (wherein R*® represents R™ or R as defined hereinbefore);

8) CssalkynyIR " (wherein R represents R™ or R*’ as defined hereinbefore);

9) R¥® (wherein R?"is as defined hereinbefore);

10) Cr.salkylR® (wherein R?® is as defined hereinbefore);

11) Cs salkenylR® (wherein R* is as defined hereinbefore);

12) CysalkynylR? (wherein R* is as defined hereinbefore);

13) CrsalkylX°R? (wherein X° and R? are as defined hereinbefore);
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14) Cy.salkenylX'R? (wherein X7 and R” are :Z defined hereinbefore);

15) Cy.salkynylX*R? (wherein X® and R* are as defined hereinbefore);

16) Ca.5alkyIX°Cy5alkyIR™ (wherein X® and R? are as defined hereinbefore);

17) Cp5alkylX°C) salkylR?® (wherein X° and R? are as defined hereinbefore);

18) C;salkenyl which. may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, Cy4alkylamino, N,N-di(Cy.4alkyl)amino,
aminosulphonyl, N-Ci.4alkylaminosulphonyl and N,N-di(C,.salkyl)aminosulphonyl;

19) Cy.salkynyl which may be unsubstituted or which may be substituted with one or more

" groups selected from hydroxy, flucro, amino, Cy.salkylamino, N,N-di{C;alkyl)amino,

0

=3

th

<

aminosulphonyl, N-C;4alkylaminosulphonyl and N,N-di(C;.salkyl)aminosulphonyl;

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

21) Cp.sallynylX°C; 5alkylR? (wherein X and R* are as defined hereinbefore); and

22) CraalkyR™(Caalkyl) (X)R (wherein X°, ¢, 1, R* and R* are as defined
hereinbefore);

and additionally wherein any C.salkyl, C;-salkenyl or C;.salkynyl group in R*X'- may bear
one or more substituents selected from hydroxy, halogeno and amino].

According to another aspect of the present invention advantageously R? represents
hydroxy, halogeno, cyano, nitro, trifluoromethyl, C;.3alkyl, amino or R*X'- [wherein X' is as
hereinbefore defined and R’ is selected from one of the following twenty-two groups:

1) Cy_4alkyl which may be unsubstituted or which may be substituted with one or more groups
selected from fluoro, chloro and brome, or Cy.salkyl which may be unsubstituted or
substituted with one or more groups selected from hydroxy and amino;

2) CaalkylX*C(O)R!! (wherein X? is as hereinbefore defined and R'" represents -NR'*R™ or
-ORY® {wherein R, R'™ and R'® which may be the same or different are each Cy4alkyl or Ci-
salkoxyethyl));

3) Cy4alkylX°R'S (wherein X is as hereinbefore defined and R'® is a group selected from Cy.
salkyl, cyclopentyl, cyclohexyl, pyrrolidinyl, piperazinyl, piperidinyl, imidazolidinyl,
azetidinyl and tetrahydropyranyl, which C;salkyl group may bear 1 or 2 substituents selected
from oxo, hydroxy, halogeno and Czalkoxy and which cyclopentyl, cyclohexyl, pyrrolidinyl,
piperazinyl, piperidinyl, imidazolidinyl, azetidinyl or tetrahydropyranyl group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, C.scyanoalkyl, Cy salkyl, Cy.
shydroxyalkyl, C;salkoxy, CiaalkoxyCsalkyl, CizalkylsulphonylCisalkyl, C;.
salkoxycarbonyl, Cy.salkylamino, di(Cyalkylyamino, C;.salkylaminoC salkyl, di(C;.

JP 2004-505964 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

W

10

15

20

25

30

(147)

WO 02/12226 PCT/GB01/03553

-36-
salkyl)aminoCisalkyl, Ci.salkylaminoCi.salkoxy, di(Ci.salkyl)aminoCy.salkoxy and a group -

(-0-){(C.3alkyl)gringD (wherein fis 0 or 1, g is 0 or 1 and ring D is a heterocyclic group
selected from pyrrolidinyl, piperazinyl, piperidinyl, imidazolidinyl, azetidinyl, morpholino and
thiomorphelino, which cyclic group may bear one or more substituents selected from Cy-
salkyD);

4) CyalkylX*Cy 2alkylX°R** (wherein X* and X° are as hereinbefore defined and R*
represents hydrogen or C).salkyl);

5) R* (wherein R* is as defined hereinbefore);

6) C4alkylR™ (wherein R™ is a group selected from pyrrolidinyl, piperazinyl, piperidinyl,
imidazolidin-1-yl, azetidinyl, 1,3-dioxolan-2-yl, 1,3-dioxan-2-yl, 1,3-dithiolan-2-yl and 1,3-
dithian-2-yl, which group is linked to C;.4alkyl through a carbon atom and which group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Cy.scyancalkyl, Ci.
salkyl, Cishydroxyalkyl, Cysalkoxy, CialkoxyCiaalkyl, Ci.zalkylsulphonylCi salkyl, Cy.
salkoxycarbonyl, C)salkylamino, di(C;.alkyl)amino, CysalkylaminoC;.zalkyl, di(Cy.
salkyl)aminoC, satkyl, Cy.zalkylaminoC.salkoxy, di(C;.aalkyl)aminoCisalkoxy and a group -
(-0-){Cr-salkyl)gringD (wherein fis 0 or 1, gis 0 or 1 and ring D is a heterocyelic group
selected from pyrrolidinyl, piperazinyl, piperidinyl, imidazolidinyl, azetidinyl, morpholino and
thiomorpholino, which cyclic group may bear one or more substituents selected from Ci.
salkyl)) or Cy4alkyIR® (wherein R* is a group selected from morpholino, thiomorpholino,
azetidin-1-yl, pyrrolidin-1-yl, piperazin-1-yl and piperidino which group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, Cyacyanoalkyl, Cy.aalkyl, Ci-
shydroxyalkyl, Cisalkoxy, CaalkoxyC.aalkyl, CyalkylsulphonylCysalkyl, C;.
salkoxycarbonyl, Cysalkylamino, di(Ci.salkylyamino, CiaalkylaminoCr.aalkyl, di(Ci-
salkylhaminoCysalkyl, Cy.salkylaminoCy.salkoxy, di(Cysalkyl)aminoCy.salkoxy and a group -
(-0-){CrsalkyD)gringD (wherein fis Q or 1, gis 0 or 1 and ring D is a heterocyclic group
selected from pyrrolidinyl, piperazinyl, piperidinyl, imidazolidinyl, azetidinyl, morpholino and
thiomorpholino, which cyclic group may bear one or more substituents selected from C;.
salkyl));

7) nggalkenle61 (wherein R® represents R* or R% as defined hereinbefore);

8) CsualkynylR®' (wherein R®' represents R¥ or R% as defined hereinbefore);

9) R? (wherein R? is as defined hereinbefore);

10) CysalkyIR? (wherein R? is as defined hereinbefore);
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11) 1-R®prop-1-en-3-yl or 1-R*but-2-en-4-yl (wherein R is as defined hereiribefore with

the proviso that when R’ is 1-R*prop-1-en-3-yl, R* is linked to the alkenyl group via a
carbon atom);

12) 1-R29pmp—1—yn—3—y1 or 1—R29but—2—yu~4-y1 (wherein R?® is as defined hereinbefore with
the proviso that when R* is 1-R*prop-1-yn-3-yl, R* is linked to the alkynyl group viaa
carbon atom);

13) Cy5alkylX*R* (wherein X° and R are as defined hereinbefore);

14) 1-(R®X"but-2-en-4-yl (wherein X’ and R* are as defined hereinbefore);

15) 1-(R®X®)but-2-yn-4-yl (wherein X* and R* are as defined hereinbefore);

16) CralkylX’Cy.5alkylR* (wherein X° and R* are as defined hereinbefore);

17) Cp3alkylX°Cy.5alkylR* (wherein X° and R? are as defined hereinbefore);

18) Cy.salkenyl which may be unsubstituted or which may be substituted with one or more
flnorine atoms or with one or two groups selected from hydroxy, fluoro, amine, Cr-
4salkylamino, N,N-di(C)salkyl)amino, aminosulphonyl, N-C_salkylaminosulphonyl and N,N-
di(Cy.4alkylyaninosulphonyl;

19) Cy.salkynyl which may be unsubstitated or which may be substituted with one or more
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amine, Cy.
salkylamino, N,N-di{C;.salkyl)amino, aminosulphonyl, N-C)alkylaminosulphonyl and N,N-
di(Cy-galkylaminosulphenyl;

20) Cy.alkenylX°C salkylR* (wherein X> and R?® are as defined hereinbefore);

21) Cp-qalkynylX’C) salkylR?® (wherein X° and R*® are as defined hereinbefore); and

22) Cy5alkylR**(Cy3alkyl) (3R (wherein X%, g, 7, R* and R are as defined
herejnbefore);

and additionally wherein any Cy.salkyl, Cz.salkenyl or Cy.salkynyl group in R°X'- may bear
one or more substituents selected from hydroxy, halogeno and amino).

According to another aspect of the present invention preferably R? represents hydroxy,
halogeno, nitro, trifluoromethyl, C;salkyl, cyano, amino or R¥X’- [wherein X' is as
hereinbefore defined and R® is selected from one of the following twenty groups:

1) Cysalkyl which may be unsubstituted or which may be substituted with one or more groups
selected from fluoro, chloro and brome, or C;-salkyl which may be unsubstituted or
substituted with one or more groups selected from hydroxy and amino;

2) 2-(3,3-dimethylureido)ethyl, 3-(3,3-dimethylureido)propyl, 2-(3-methylureido)ethyl, 3-(3-
methylureido)propyl, 2-ureidoethyl, 3-ureidopropyl, 2-(N,N-dimethylcatbamoyloxy)ethyl, 3-
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N.N-dimethylcarbamoyloxy)propyl, 2-(N-methylcarbamoyloxy)ethyl, 3-(N-

methylearbamoyloxy)propyl, 2-(carbamoyloxy)ethyl, 3-(carbamoyloxy)propyl, or 2-(N-
methyl-N-(butoxycarbonyl)amino)ethyl;

3) Ca3alkylX*R!® (wherein X is as hereinbefore defined and R'¢ is a group selected from C).
salkyl, cyclopentyl, cyclohexyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl,
imidazolidinyl and tetrahydropyranyl which group is linked to X° through a carbon atom and
which C)salkyl group may bear 1 or 2 substituents selected from hydroxy, halogeno and C;.
zalkoxy and which cyclopentyl, cyclohexyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl,
imidazolidinyl or tetrahydropyranyl group may bear one substituent selected from oxo,
hydroxy, halogeno, cyanoe, Ciscyanoalkyl, Cyaalkyl, Ciohydroxyalkyl, Cyalkoxy, Ci-
salkoxyCiaalkyl, CialkylsulphonylCysalkyl, Cy.palkoxycarbonyl, Ciaalkylamine, di(Cy-
salkyl)amino, Cy_salkylaminoC.alkyl, di(Cysalkyl)aminoC, salkyl, C,salkylaminoC, salkoxy,
di(Cy.salkyDaminoCsalkoxy and a group -(-O-)(Cisalkyl) ringD (wherein fis O or 1, gis 0
or 1 and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl,
piperidinyl, azetidinyl, morpholine and thiomorpholino));

4) Cy3alkylX*Cy.5alkylX "R? (wherein X* and X° are as hereinbefore defined and R
represents hydrogen or Cyalkyl);

5) R (wherein R% is as defined hereinbefore);

6) C1aalkylR™ (wherein R™ is a group selected from pyrrolidinyl, piperazinyl, piperidinyl,
azetidinyl, imidazolidinyl, 1,3-dioxolan-2-y1, 1,3-dioxan-2-yl, 1,3-dithiolan~2-yl and 1,3-
dithian-2-y1, which group is linked to Cysalkyl through a carbon atom and which group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, Cyacyancalkyl, Ci.
2alkyl, Crzhydroxyalkyl, Caalkoxy, CizalkoxyCraalkyl, CiaalkylsulphonylCy salkyl, Cy-
salkoxycarbonyl, Cysalkylaminoe, di(Ciaalkyl)amino, CiaalkylaminoCi.salkyl, di{Cy.
salkyl)aminoCy salkyl, Cy.salkylaminoCy.salkoxy, di(Ci.salkyl)amineCisalkoxy and a group -
(-O-){(Cisalkyl)gringD (wherein fis 0 or 1, gis 0 or 1 and ring D is a heterocyclic group
selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, azetidinyl, morpholino and
thiemorpholing)) or Cy-3alkylR® (wherein R® is a group selected from morpholino,
thiomorpholino, azetidin-1-yl, pyrrolidin-1-yl, piperazin-1-yl and piperidino which group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C..cyanoalkyl, C;-
2alkyl, Crohydroxyalkyl, Cj.patkoxy, CialkoxyCi.aalkyl, CroalkylsulphonylCyalkyl, C;.
salkoxycarbonyl, Cysalkylamino, di(Ci.zalkyl)aminoe, CysalkylaminoCh.aalkyl, di(Cy.
salkyl)aminoC;.alkyl, CisalkylaminoC) salkoxy, di(Crsalkyl)aminoCi salkoxy and a group -
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(~0-){(Ch3alkyl)gringD (wherein £is 0 or 1, gis 0 or 1 and ring D is a heterocyclic group

selected from pyrrolidinyl, methylpiperazinyl, piperidinyl, azetidinyl, morpholino and
thiomorphelino));

7)R* (wherein R* is as defined hereinbefore);

8) Cy4alkylR? (wherein R? is as defined hereinbefore);

9) 1-R®but-2-en-4-yl (wherein R is as defined hereinbefore);

10) 1-R*but-2-yn-4-yl (wherein R is as defined hereinbefore);

11) C5alkylX*R* (wherein X¢ and R? are as defined hereinbefore);

12) 1-R¥X"but-2-en-4-yl (wherein X’ and R* are as defined hereinbefore);

13) 1-R*X®)but-2-yn-4-yl (wherein X* and R?® are as defined hereinbefore);

14) G, 5allyIX°CysalkylR? (wherein X° and R are as defined hereinbefore);

15) Cp2alkylX°Cy salkylR?® (wherein X° and R? are as defined hereinbefore);

16) Cy.salkenyl which may be unsubstituted or which may be substituted with one or more
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Ci.
salkylamino, N,N-di{C;4alkyl)amino, aminosulphonyl, N-C;4alkylaminosulphonyl and N,N-
di(Cy-4alkyl)aminosulphonyl;

17) Ca.salkyny! which may be unsubstituted or which may be substituted with one or more
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, Ci.
salkylamino, N,N-di(C; 4alkyl)amino, aminosulphonyl, N-C)4alkylaminosulphonyl and N,N-
di(C_salkylyaminosulphonyl;

18) CasalkenylX°Cy.3alkylR? (wherein X° and R*® arc as defined heréinbefore)-,

19) CraalkynylX’C) jalkylR* (wherein X* and R* are as defined hereinbefore); and

20) CysalkylR™(Cy5allyD)y(X*)R* (wherein XP, g, r, R* and R®® are as defined
hereinbefore);

and additionally wherein any Cy.salkyl, Cs-salkenyl or Cz.salkynyl group in R°X'~ may bear
one or more substituents selected from hydroxy, halogeno and amino].

According to another aspect of the present invention more preferably R? represents
hydroxy, Cysalkyl, amino or R*X'- [wherein X! is as hereinbefore defined and R® Tepresents
methyl, ethyl, benzyl, trifluoromethyl, 2,2,2-trifluoroethyl, 2-hydroxyethyl, 3-hydroxypropyl,
2-methoxyethyl, 3-methoxypropyl, 2-(methylsulphinyl)ethyl, 2~(methylsulphonyl)ethyl, 2-
(ethylsulphinyl)ethyl, 2-(ethylsulphonyl)ethyl, 2-(N,N-dimethylsulphamoylethyl, 2-(N-
methylsulphamoyl)ethyl, 2-sulphamoylethyl, 2-(methylamino)ethyl, 3~(methylamino)propyl,
2-(ethylamino)ethyl, 3-(ethylamino)propyl, 2-(N,N-dimethylamino)ethyl, 3-QN,N-
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dimethylamino)propyl, 2-(N,N-diethylamino)ethyl, 3-(N,N-diethylamino)propyl, 2-(N-methyl-

N-methylsulphonylamino)ethyl, 3-(N-methyl-N-methylsulphonylamino)propyl, 2-
morpholinoethyl, 3-marpholinepropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-
(methylpiperidino)ethyl, 3-(methylpiperidino)propyl, 2-(ethylpiperidino)ethyl, 3~
(ethylpiperidino)propyl, 2-((2-methoxyethyl)piperidino)ethyl, 3-((2-
methoxyethyl)piperidino)propyl, 2~((2-methylsulphenyl)ethylpiperidino)ethyl, 3-((2-
methylsulphonyl)ethylpiperidino)propyl, piperidin-3-ylmethyl, piperidin-4-ylmethyl, 2-
(piperidin-3-yl)ethyl, 2-(piperidin-4-yl)ethyl, 3-(piperidin-3-yl)propyl, 3-(piperidin-4-
yDpropyl, 2-(piperidin-2-ylethyl, 3-(piperidin-2-yDpropyl, (1-methylpiperidin-3-y)methyl,
(1-methylpiperidin-4-yl)methyl, (1-cyanomethylpiperidin-3-yl)methyl, (1-
cyanomethylpiperidin-4-y)methyl, 2-(methylpiperidin-3-ylethyl, 2-(methylpiperidin-4-
ylethyl, 2-(1-cyanomethylpiperidin-3-yl)ethyl, 2~(1-cyanomethylpiperidin-4-yl)ethyl, 3-
(methylpiperidin-3-yl)propyl, 3-(methylpiperidin-4-yl)propyl, 3-(1-cyanomethylpiperidin-3-
yDpropyl, 3-(1-cyanomethylpiperidin-4-yDpropyl, 2-(ethylpiperidin-3-yl)ethy], 2-
(ethylpiperidin-4-ylethyl, 3-(ethylpiperidin-3-yl)propyl, 3-(ethylpiperidin-4-yl)propyl, ((2-
methoxyethylypiperidin-3-ymethyl, ((2-methoxyethyl)piperidin-4-yl)methyl, 2-((2-
methoxyethyl)piperidin-3-yl)ethyl, 2-((2-methoxyethyl)piperidin-4-yl)ethyl, 3-((2-
methoxyethyl)piperidin-3-yD)propyl, 3-((2-methoxyethyl)piperidin-4-yhpropyl, (1-(2-
methylsulphonylethyl)piperidin-3-ylymethyl, (1-(2-methylsulphonylethyl)piperidin-4-
yDmethyl, 2-((2-methylsulpbenylethyl)piperidin-3-yethyl, 2-((2-
methylsulphonylethyl)piperidin-4-yl)ethyl, 3-((2-methylsulphonylethyl)piperidin-3-yl)propyl,
3-((2~-methylsulphonylethyl)piperidin-4-yl)propyl, 1-isopropylpiperidin-2-ylmethyl, 1-
isopropylpiperidin-3-ylmethyl, 1-isopropylpiperidin-4-ylmethyl, 2-(1-isopropylpiperidin-2-
yhethyl, 2-(1-isopropylpiperidin-3-yl)ethyl, 2-(1-isopropylpiperidin-4-yl)ethyl, 3-(1-
isopropylpiperidin-2-yl)propyl, 3-(1-isopropylpiperidin-3-yl)propyl, 3-(1-isopropylpiperidin-
4-yDpropyl, 2-(piperidin-4-yloxy)ethyl, 3-(piperidin-4-yloxy)propyl, 2~(1-
(cyanomethyl)piperidin-4-yloxy)ethyl, 3-(1-(cyanomethyl)piperidin-4-yloxy)propyl, 2-(1-(2~
cyancethyl)piperidin-4-yloxy)ethyl, 3-(1-(2-cyanoethyl)piperidin-4-yloxy)propyl, 2-
(piperazin-1-yl)ethyl, 3-(piperazin-1-yDpropyl, (pysrolidin-2-ylymethyl, 2-(pyrrolidin-1-
yDethyl, 3-(pyrrolidin-1-yl)propyl, (2-oxo-tetrahydro-2H-pyrrolidin-5-yl)methyl, 5(R)-(2-0x0-
tetrahydro-2H-pyrrolidin-5-yDymethyl, (55)-(2-oxo-tetrahydro-2H-pyrrolidin-S-ylymethyl, (1,3~
dioxolan-2-yl)methyl, 2-(1,3-dioxolan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyl, 2-(N-(2-
methoxyethyl)-N-methylamino)ethyl, 2-(2-hydroxyethylamino)ethyl, 3-(2-
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methoxyethylamino)propyl, 3-(N-(2-methoxyethyl)-N-methylamino)propyl, 3-(2-

hydroxyethylamino)propyl, 2-methylthiazol-4-ylmethyl, 2-acetamidothiazol-4-ylmethyl, 1-
methylimidazol-2-ylmethyl, 2-(imidazol-1-ylethyl, 2-(2-methylimidazol-1-yl)ethyl, 2-(2-
ethylimidazol-1-ylethyl, 3~(2-methylimidazol-1-ylpropyl, 3~(2-ethylimidazol-1-yDpropyl, 2~
(1,2,3-triazol-1-ylethyl, 2-(1,2,3-tdazol-2-ylethyl, 2~(1,2,4-triazal-1-yDethyl, 2-(1,2,4-
triazol-4-yl)ethyl, 4-pyridylmethyl, 2-(4-pyridyDethyl, 3-(4-pyridyl)propyl, 2-(4-
pyridyloxy)ethyl, 2-(4-pyridylamino)ethyl, 2~(4-oxo-1,4-dihydro-1-pyridyl)ethyl, 2-(2-oxo-
imidazolidin-1-ylethyl, 3-(2-oxo-imidazolidin-1-yl)propyl, 2-thiomorpholinoethyl, 3-
thiomorpholinopropyl, 2-(1,1-dioxothiomorpholino)ethyl, 3~(1,1-dioxothiomorpholino)propyl,
2-(2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-1-yl)ethyl, 3-(4-methylpiperazin-1-y))propyl,
3-(methylsulphinyhpropyl, 3-(methylsulphonyl)propyl, 3-(sthylsulphinylypropyl, 3-
(ethylsulphonyl)propyl, 2-(5-methyl-1,2 4-triazol-1-yl)ethyl, morpholino, 2-(N~(1-
methylimidazol-4-ylsulphonyl)-N-methyl)amino)ethyl, 2-((N-(3-morpholinopropylsulphonyl)-
N-methyl)amino)ethyl, 2-(N-methyl-N-4-pyridyl)amino)ethyl, 3-(4-oxidomorpholino)propyl,
2-(2-(4-methylpiperazin-1-yl)ethoxy)ethyl, 3-(2-(4-methylpiperazin-1-yl)ethoxy)propyl, 2-(2-
morpholinoethoxy)ethyl, 3-(2-morpholinoethoxy)propyl, 2-(tetrahydropyran-4-yloxy)ethyl, 3-
(tetrahydropyran-4-yloxy)propyl, 2-((2-(pyrrolidin-1-yDethylhcarbamoyl)vinyl, 3-((2-
(pyrrolidin-1-yDethylcarbamoyl)prop-2-en-1-yl, 1-(2-pyrrolidinylethyl)piperidin-4-ylmethyl,
1-(3-pyrrolidinylpropylpiperidin-4-ylmethyl, 1-(2-piperidinylethyl)piperidin-4-ylmethyl, 1-(3-
piperidinylpropyl)piperidin-4-ylmethyl, 1-(2-morpholinoethyl)piperidin-4-ylwethyl, 1-(3-
morpholinopropylpipetidin-4-ylmethyl, 1~(2-thiomorpholinoethylpiperidin-4-ylmethyl, 1-(3~
thiomorpholinopropyl)piperidin-4-ylmethyl, 1-(2-azetidinylethyl)piperidin-4-ylmethy! or 1-(3-
azetidinylpropyl)piperidin-4-ylmethyl, 3-merpholino-2-hydroxypropyl, (2R)-3-morpholino-2-
hydroxypropyl, (25)-3-morpholino-2-hydroxypropyl, 3-piperidino-2-hydroxypropyl, (2R)-3-
piperidino-2-hydroxypropyl, (25)-3-piperidino-2-hydroxypropyl, 3-pyrrolidin-1-yl-2-
hydroxypropyl, (2R)-3-pymolidin-1-yl-2-hydroxypropyl, (25)-3-pyrrolidin-1-yl-2-
hydroxypropyl, 3-(1-methylpiperazin-4-yl)-2-hydroxypropyl, (2R)-3-(1-methylpiperazin-4-yl)-
2-hydroxypropyl, (25)-3-(1-methylpiperazin-4-yl)-2-hydroxypropyl, 3-QN,N-diethylamino)-2-
Tiydroxypropyl, (2R)-3-(N,N-diethylamino)-2-hydroxypropyl, (25)-3-QN,N-diethylamino)-2-
hydroxypropyl, 3-(isopropylamine)-2-hydroxypropyl, (2R)-3~(isopropylamino)-2-
hydroxypropyl, (25)-3-(isopropylamino)-2-hydroxypropyl, 3-@Q,N-diisopropylamino)-2-
hydroxypropyl, (2R)-3-(N,N-diisopropylamino)-2-hydroxypropyl or (285)-3~(N,N-
diisopropylamino)-2-hydroxypropyl].
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According to another aspect of the present invention particularly R represents Cj.

salleyl, amino or R°X’- [wherein X! is as hereinbefore defined and R represents ethyl, benzyl,
trifluoromethyl, 2,2,2-trifluoroethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-
methoxypropyl, 2-(methylsulphinyl)ethyl, 2-(methylsulphonyl)ethyl, 2-(ethylsulphinyl)ethyl,
2~(ethylsulphonyl)ethyl, 2-(N,N-dimethylsulphamoylethyl, 2-(N-metbylsulphamoyl)ethyl, 2-
sulphamoylethyl, 2-(methylamino)ethyl, 3-(methylamino)propyl, 2-(ethylamino)ethyl, 3-
(ethylamino)propyl, 2-(N,N-dimethylamino)ethyl, 3-(N.N-dimethylamino)propyl, 2-(N,N-
diethylamino)ethyl, 3N, N-diethylamino)propyl, 2-N-methyl-N-
methylsulphonylamino)ethyl, 3-@-meﬂrxyl—lj—meﬂdylsulphonylmino)propy], 2-
morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-
(methylpiperidino)ethyl, 3-(methylpiperidino)propyl, 2-(ethylpiperidino)ethyl, 3-
(ethylpiperidino)propyl, 2-((2-methoxyethyDpiperidino)ethyl, 3~((2-
methoxyethyl)piperidino)propyl, 2-((2-methylsulphonyl)ethylpiperidino)ethyl, 3~((2-
methylsulphonyl)ethylpiperidino)propyl, piperidin-3-ylmethyl, piperidin-4-ylmethyl, 2-
(piperidin-3-ylethyl, 2~(piperidin-4-yljethyl, 3-(pipetidin-3-yl)propyl, 3~(piperidin-4-
yhpropyl, 2-(piperidin-2-ylyethyl, 3-(piperidin-2-ylpropyl, (1-methylpiperidin-3-ylmethyl,
{1-methylpiperidin-4-yhmethyl, (1-cyanomethylpiperidin-3-yl)methyl, (1-
cyanomethylpiperidin-4-yl)methyl, 2-(methylpiperidin-3-yl)ethyl, 2-(methylpiperidin-4-
yDethyl, 2-(1-cyanomethylpiperidin-3-yl)ethyl, 2-(1-cyanomethylpiperidin-4-yl)ethyl, 3-
(methylpiperidin-3-yl)propyl, 3-(methylpiperidin-4-yl)propyl, 3-(1-cyanomethylpiperidin-3-
yDpropyl, 3-(1-cyanomethylpiperidin-4-yl)propyl, 2-(cthylpiperidin-3-yl)ethyl, 2-
(ethylpiperidin-4-yl)ethyl, 3-(ethylpiperidin-3-yl)propyl, 3-(ethylpiperidin-4-yl)propyl, ((2-
methoxyethyl)piperidin-3-yDmethyl, ((2-methoxyethyl)piperidin-4-ylymethyl, 2-((2-
methoxyethyl)piperidin-3-ylethyl, 2-((2-methoxyethyl)piperidin-4-yl)ethyl, 3-((2-
methoxyethyl)piperidin-3-yDpropyl, 3-((2-msthoxyethyl)piperidin-4-ylypropyl, (1-(2-
methylsulphonylethyl)piperidin-3-yhymethyl, (1-(2-methylsulphonylethyl)piperidin-4-
yhmethyl, 2-((2-methylsulphonylethyl)piperidin-3-yl)ethyl, 2-((2-
methylsulphonylethyl)piperidin-4-ylethyl, 3~((2-methylsulphonylethyl)piperidin-3-yl)propyl,
3~{(2-methylsulphonylethyl)piperidin-4-yl)propyl, 1-isopropylpiperidin-2-ylmethyl, 1-
isopropylpiperidin-3-ylmethyl, 1-isopropylpiperidin-4-ylmethyl, 2-(1-isopropylpiperidin-2-
yl)ethyl, 2-(1-isopropylpiperidin-3-yl)ethyl, 2-(1-isopropylpiperidin-4-ylethyl, 3-(1-
isopropylpiperidin-2-yl)propyl, 3-(1-isopropylpiperidin-3-ylpropyl, 3-(1-isopropylpiperidin-
4-yDpropyl, 2-(piperidin-4-yloxy)ethyl, 3-(piperidin-4-yloxy)propyl, 2-(1-
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(cyanomethyl)piperidin-4-yloxy)ethyl, 3-(1-(cyanomethyl)piperidin-4-yloxy)propyl, 2-(1-(2-

cyanoethyl)piperidin-4-yloxy)ethyl, 3~(1-(2-cyanoethyl)piperidin-4-yloxy)propyl, 2-
(piperazin-1-yl)ethyl, 3-(piperazin-1-yl)propyl, (pyrrolidin-2-yl)methyl, 2-(pyrrolidin-1-
yethyl, 3-(pyrrolidin-1-yl)propyl, (2-oxo-tetrahydro-2H-pyrrolidin-5-yhmethyl, 5(R)-(2-oxo-
tetrahydro-2H-pyrrolidin-5-yhmethyl, (58)-(2-oxo-tetrahydro-2H-pyrrolidin-5-yl)methyl, (1,3-
dioxolan-2-ylymethyl, 2-(1,3-dioxolan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyl, 2-(N-(2-
methoxyethy!)-N-methylamino)ethyl, 2~(2-hydroxyethylamino)ethyl, 3~(2-
methoxyethylamino)propyl, 3-(N-(2-methoxyethyl)-N-methylamino)propyl, 3-(2-
hydroxyethylamino)propyl, 2-methylthiazol-4-ylmethyl, 2-acetamidothiazol-4-ylmethyl, 1-
methylimidazol-2-ylmethyl, 2-(imidazol-1-yDethyl, 2-(2-methylimidazol-1-yl)ethyl, 2-(2~
ethylimidazol-1-yDethyl, 3-(2-methylimidazol-1-yl)propyl, 3~(2-ethylimidazol-1-yDpropyl, 2-
(1,2,3-triazol-1-yl)ethyl, 2-(1,2,3-triazol-2-yl)ethyl, 2-(1,2,4-triazol-1-yl)ethyl, 2-(1,2,4-
triazol-4-yl)ethyl, 4-pyridylmethyl, 2-(4-pyridyl)ethyl, 3~(4-pyridyl)propyl, 2-(4-
pyridyloxy)ethyl, 2-(4-pyridylamino)ethyl, 2-(4-0x0-1,4-dihydro-1-pyridyl)ethyl, 2-(2-oxo0-
imidazolidin-1-yl)ethyl, 3-(2-oxo-imidazolidin-1-yl)propyl, 2-thiomorpholinoethyl, 3
thiomorpholinopropyl, 2-(1,1-dioxothiomorpholino)ethyl, 3-(1,1-dioxothiomorpholino)propyl,
2-(2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-1-yDethyl, 3-(4-methylpiperazin-1-yhpropyl,
3~(methylsulphinyl)propyl, 3-(methylsulphonylypropyl, 3-(ethylsulphinylpropyl, 3-
(ethylsulphonyl)propyl, 2-(5-methyl-1,2 4-triazol~1-yl)ethyl, morpholino, 2-((N-(1-
methylimidazol-4-ylsulphonyl)-N-methyl)amino)ethyl, 2-((N-(3~-moxpholinopropylsulphonyl)-
N-methyl)emino)ethyl, 2~((N-methyl-N-4-pyridy)amino)ethyl, 3-(4-oxidomorpholino)propyl,
2-(2-(4-methylpiperazin-1-yl)ethoxy)ethyl, 3-(2-(4-methylpiperazin-1-yl)ethoxy)propyl, 2-(2-
morpholinoethoxy)ethyl, 3-(2-morpholinoethoxy)propyl, 2-(tetrahydropyran-4-yloxy)etbyl, 3-
(tetrahydropyran-4-yloxy)propyl, 2-((2-(pyrrolidin-1-yl)ethyl)carbamoyl)vinyl, 3-((2-
(pyrrolidin-1-yhethyl)carbamoylyprop-2-en-1-yl, 1-(2-pyrrolidinylethylpiperidin-4-ylmethyl,
1-(3-pymrolidinylpropyl)piperidin-4-ylmethyl, 1-(2-piperidinylethyl)piperidin-4-ylmethyl, 1-(3-
piperidinylpropylpiperidin-4-ylmethyl, 1-(2-morpholinoethyl)piperidin-4-yimethyl, 13-
morpholinopropyl)piperidin-4-ylmethyl, 1-(2-thiomorpholinoethyl)piperidin-4-ylmethyl, 1-(3-
thiomorpholinopropyhpiperidin-4-ylmethyl, 1-(2-azetidinylethyl)piperidin-4-ylmethyl or 1-(3-
azetidinylpropylpiperidin-4-ylmethyl, 3-morpholine-2-hydroxypropyl, (2R)-3-morpholino-2-
hydroxypropyl, (25)-3-morpholino-2-hydroxypropyl, 3-piperidino-2-hydroxypropyl, (2R)-3-
piperidino-2-hydroxypropyl, (2S)-3-piperidino-2-hydroxypropyl, 3-pyrrolidin-1-yl-2-
hydroxypropyl, (2R)-3-pyrrolidin-1-yl-2-hydroxypropyl, (25)-3-pyrrolidin-1-yi-2-
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hydroxypropyl, 3-(1-methylpiperazin-4-yl)-2-hydroxypropyl, (2R)-3-(1-methylpiperazin-4-yl)-

2-hydroxypropyl, (25)-3-(1-methylpiperazin-4-yl)-2-hydroxypropyl, 3-QN,N-diethylamino)-2-
hydroxypropyl, (2R)-3-(N,N-diethylamino)-2-hydroxypropyl, (25)-3~N,N-diethylamino)-2-
hydroxypropyl, 3-(isopropylamine)-2-hydroxypropyl, (2R)-3-(isopropylamino)-2-
hydroxypropyl, (25)-3-(isopropylamino)-2-hydroxypropyl, 3-(N,N-diisopropylamino)-2-
hydroxypropyl, (2R)-3~(N,N-diisopropylamino)-2-hydroxypropyl or (2.5)-3-(N,N-
diisopropylamino)-2-hydroxypropyl].

According to another aspect of the present invention more particularly R? represents
Ci.salkyl, amino or RO [wherein X! is as hereinbefore defined and R’ represents ethyl,
trifluoromethyl, 2,2,2-trifluoroethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-
methoxypropyl, 2-(methylsulphinyl)ethyl, 2-(methylsulphonyl)ethyl, 2-(ethylsulphinyl)ethyl,
2-(ethylsulphonyl)ethyl, 2-(N,N-dimethylsulphamoyl)ethyl, 2~(N-methylsulphamoyl)ethyl, 2-
sulphamoylethyl, 2-(methylamino)ethyl, 3-(methylamino)propyl, 2-(ethylamino)ethyl, 3-
(ethylamino)propyl, 2-N,N-dimethylamino)ethyl, 3-N,N~dimethylamine)propyl, 2-(N,N-
diethylamino)ethyl, 3~(IN,N-diethylamino)propyl, 2-(N-methyl-N-
methylsulphonylamino)ethyl, 3-(N-methyl-N-methylsulphonylamino)propyl, 2-
morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-
(methylpiperidino)ethyl, 3-(methylpiperidino)propyl, 2-(ethylpiperidino)ethyl, 3-
(ethylpiperidino)propyl, 2-((2-methoxyethyl)piperidino)ethyl, 3-((2-
methoxyethyl)piperidino)propyl, 2-({(2-methylsulphonyl)ethylpiperidino)ethyl, 3-((2-
methylsulphonylethylpiperidino)propyl, piperidin-3-ylmethyl, piperidin-4-ylmethyl, 2-
(piperidin-3-yl)ethyl, 2-(piperidin-4-yl)ethyl, 3-(piperidin-3-yl)propyl, 3-(piperidin-4-
yhpropyl, 2-(piperidin-2-yl)ethyl, 3-(piperidin-2-yl)propyl, (1-methylpiperidin-3-ylymethyl,
(1-methylpiperidin-4-yl)methyl, (1-cyanomethylpipetidin-3-ylymethyl, (1-
cyanomethylpiperidin-4-yl)methyl, 2-(methylpiperidin-3-yl)ethyl, 2-(methylpiperidin-4-
yhethyl, 2-(1-cyanomethylpiperidin-3-ylethyl, 2-(1-cyanomethylpiperidin-4-yl)ethyl, 3-
{methylpiperidin-3-yl)propyl, 3-(methylpiperidin-4-yhpropyl, 3~(1-cyanomethylpiperidin-3-
yhpropyl, 3-(1-cyanomethylpiperidin-4-yl)propyl, 2~(ethylpiperidin-3-yl)ethyl, 2-
(ethylpiperidin-4-yl)ethyl, 3-(cthylpiperidin-3-yl)propyl, 3-(ethylpiperidin-4-yl)propyl, ((2-
methoxyethyl)piperidin-3-ylmethyl, ((2-methoxyethylpiperidin-4-ylmethyl, 2-((2-
methoxyethyl)piperidin-3-yhethyl, 2-((2-methoxyethyl)piperidin-4-yljethyl, 3-((2-
methoxyethyl)piperidin-3-yl)propyl, 3-((2-methoxyethyl)piperidin-4-yl)propyl, (1-(2-
methylsulphonylethyl)piperidin-3-ylymethyl, (1-(2-methylsulphonylethyl)piperidin-4-
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yhmethyl, 2~((2-methylsulphonylethyl)piperidin-3-yl)ethyl, 2-((2-

methylsulphonylethyl)piperidin-4-yl)ethyl, 3-((2~methylsulphonylethyl)piperidin-3-yl)propyl,
3~((2-methylsulphonylethyDpiperidin-4-yl)propyl, 1-isopropylpiperidin-2-ylmethyl, 1-
isopropylpiperidin-3-ylmethyl, 1-isopropylpiperidin-4-ylmethyl, 2-(1-isopropylpiperidin-2~
ylethyl, 2-(1-isopropylpiperidin-3-yl)ethyl, 2-(1-isopropylpiperidin-4-yhethyl, 3-(1-
isopropylpiperidin-2-yDpropyl, 3-(1-isopropylpiperidin-3-yl)propyl, 3-(1-isopropylpiperidin-
4-yl)propyl, 2-(piperidin-4-yloxy)ethyl, 3-(piperidin-4-yloxy)propyl, 2-(1-
(cyanomethyl)piperidin-4-yloxy)ethyl, 3-(1-(cyanomethyl)piperidin-4-yloxy)propyl, 2-(1-(2-
cyanoethyl)piperidin-4-yloxy)ethyl, 3-(1-(2-cyanoethyl)piperidin-4-yloxy)propyl, 2-
(piperazin-1-yDethyl, 3-(piperazin-1-yDpropyl, {pyrrolidin-2-y)methyl, 2-(pyrrolidin-1-
yl)ethyl, 3~(pyrrolidin-1-yDpropyl, (2-oxo-tetrahydro-2H-pyrrolidin-5-yl)methyl, S(R)-(2-oxo-~
tetraltydro-2H-pyrrolidin-5-ylmethyl, (55)-(2-oxo-tetrahydro-2H-pyrrolidin-5-yfmethyl, (1,3~
dioxolan-2-yl)methyl, 2-(1,3-dioxolan-2-ylethyl, 2-(2-methoxyethylamino)ethyl, 2-(N-(2-
methoxyethyl)-N-methylamino)ethyl, 2-(2-hydroxyethylamino)ethyl, 3-(2-
methoxyethylamino)propyl, 3-(N-(2-methoxyethyl)-N-methylamino)propyl, 3-(2-
hydroxyethylamino)propyl, 2-(1,2,3-triazol-1-yhethyl, 2-(1,2,3-triazol-2~ylethyl, 2-(1,2,4~
triazol-1-yl)ethyl, 2-(1,2,4-triazol-4-yl)ethyl, 4-pyridylmethyl, 2-(4-pyridyl)ethyl, 3-(4-
pyridyDpropyl, 2~(4-pyridyloxy)ethyl, 2-(4-pyridylamino)ethyl, 2-(4-0x0-1,4-dihydro-1-
pyridyl)ethyl, 2-(2-oxo-imidazelidin-1-yl)ethyl, 3-(2-oxo-imidazolidin-1-yl)propyl, 2-
thiomorpholinoethyl, 3~thiomorpholinopropyl, 2-(1,1-dioxothiomorpholino)ethyl, 3-(1,1-
dioxothiomorpholine)propyl, 2-(2-methoxyethoxy)ethyl, 2-(4-methylpiperazin-1-yl)ethyl, 3-
(4-methylpiperazin-1-yl)propyl, 3-(methylsulphinyl)propyl, 3-(methylsulphonyl)propyl, 3-
(ethylsulphinyl)propyl, 3~(ethylsulphonyl)propyl, 2-(5-methyl-1,2,4-triazol- 1-ylethyl,
morpholine, 2-(N-(3-morpholinopropylsulphonyl)-N-methyl)amino)ethyl, 2-(N-methyl-N-4-
pyridyl)amino)ethyl, 3-(4-oxidomorphelino)propyl, 2-(2-(4-methylpiperazin-1-
yDethoxy)ethyl, 3~(2-(4-methylpiperazin-1-yDethoxy)propyl, 2-(2-morpholinoethoxy)ethyl, 3-
(2-morpholinoethoxy)propyl, 2-(tetrahydropyran-4-yloxy)ethyl, 3-(tetrabydropyran-4-
yloxy)propyl, 2-((2-(pyrrolidin-1-yl)ethyl)carbamoyl)vinyl, 3-((2-(pyrrolidin-1-
ylethylcarbamoyl)prop-2-en-1-yl, 1-(2-pyrrolidinylethyl)piperidin-4-ylmethyl, 1-(3-
pyrrolidinylpropyl)piperidin-4-ylmethyl, 1-(2-piperidinylethyl)piperidin-4-ylmethyl, 1-(3-
piperidinylpropyl)piperidin-4-ylmethyl, 1-(2-morpholinoethyl)piperidin-4-yimethyl, 1-(3-
morpholinopropyl)piperidin-4-ylmethyl, 1-(2-thiomorpholinoethyl)piperidin-4-ylmethyl, 1-(3-
thiomorpholinopropyl)piperidin-4-ylmethyl, 1—(2;azeﬁdinylethyl)pipeﬂdh—&yhneﬁyl or 1-(3-
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azetidinylpropyl)piperidin-4-ylmethyl, 3-morpholino-2-hydroxypropyl, (2R)-3-morpholino-2-

hydroxypropyl, (25)-3-morpholino-2-hydroxypropyl, 3-piperidino-2-hydroxypropyl, (2R)-3-
piperidino-2-hydroxypropyl, (25)-3-piperidino-2-hydroxypropyl, 3-pyrrolidin-1-yi-2-
hydroxypropyl, (2R)-3-pyrrolidin-1-yl-2-hydroxypropyl, (25)-3-pyrrolidin-1-yl-2-
hydroxypropyl, 3-(1-methylpiperazin-4-yl)-2-hydroxypropyl, (2R)-3-(1-methylpiperazin-4-yl)-
2-hydroxypropyl, (25)-3-(1-methylpiperazin-4-yl)-2-hydroxypropyl, 3-(N,N-diethylamino)-2-
hydroxypropyl, (2R)-3-(N,N-diethylamino)-2-hydroxypropyl, (25)-3~(N,N-diethylamino)-2-
hydroxypropyl, 3-(isopropylamino)-2-hydroxypropyl, (2R)-3-(isopropylamine)-2-
hydroxypropyl, (25)-3-(isopropylamino)-2-hydroxypropyl, 3-(N,N-diisopropylaming)-2-
hydrexypropyl, (2R)-3-(N,N-diisopropylamino)-2-hydroxypropyl or (28)-3-(N,N-
diisopropylamino)-2-hydroxypropyl].

In another aspect R? represents ethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, 2-
hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, 2-
(methylsulphinyl)ethoxy, 2-(methylsulphonyl)ethoxy, 2-(ethylsulphinyl)ethoxy, 2-
(ethylsulphonyl)ethoxy, 2-(N,N-dimethylsulphamoylethoxy, 2-(N-methylsulphamoyl)ethoxy,
2-sulphamoylethoxy, 2-(methylamino)ethoxy, 3-(methylamino)propoxy, 2-
{ethylamino)ethoxy, 3-(ethylamino)propoxy, 2-(N,N-dimethylamino)ethoxy, 3-(N,N-
dimethylamino)propoxy, 2-(N,N-diethylamino)ethoxy, 3-(N,N-diethylamino)propoxy, 2-(N-
methyl-N-methylsulphonylamine)ethoxy, 3-(N-methyl-N-methylsulphonylamino)propoxy, 2-
morpholinoethoxy, 3-morpholinopropoxy, 2-piperidinosthoxy, 3-piperidinopropoxy, 2-
(methylpiperidino)ethoxy, 3~(methylpiperidine)propoxy, 2-(ethylpiperidino)ethoxy, 3~
(ethylpiperidino)propoxy, 2-((2-methoxyethyl)piperidino)ethoxy, 3-((2-
methoxyethyl)piperidino)propéxy, 2~((2-methylsulphonyl)ethylpiperidino)ethoxy, 3-((2-
methylsulphonyl)ethylpiperidino)propoxy, piperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 2-
(piperidin-3-yl)ethoxy, 2-(piperidin-4-yl)ethoxy, 3-(piperidin-3-yl)propoxy, 3-(piperidin-4-
yhpropoxy, 2-(piperidin-2-ylethoxy, 3-(piperidin-2-y)propoxy, (I-methylpiperidin-3-
yhmethoxy, (1-methylpiperidin-4-yl)methoxy, (1-cyanomethylpiperidin-3-yl)methoxy, (1-
cyanomethylpiperidin-4-yl)methoxy, 2-(methylpiperidin-3-yl)ethoxy, 2-(methylpiperidin-4-
yDethoxy, 2~(1-cyanomethylpiperidin-3-yl)ethoxy, 2-(1-cyanomethylpiperidin-4-yl)ethoxy, 3-
(methylpiperidin-3-yl)propoxy, 3-(methylpiperidin-4-yl)propoxy, 3-(1-cyanomethylpiperidin-
3-ylpropoxy, 3-(1-cyanomethylpiperidin-4-yl)propoxy, 2-(ethylpiperidin-3-ylethoxy, 2-
(ethylpiperidin-4-yl)ethoxy, 3-(ethylpiperidin-3-yl)propoxy, 3~(ethylpiperidin-4-ylypropoxy,
((2-rethoxyethyl)piperidin-3-yl)methoxy, ((2-methoxyethyl)piperidin-4-yDmethoxy, 2-((2-
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methoxyethyl)piperidin-3-yl)ethoxy, 2-((2-methoxyethyl)piperidin-4-yl)ethoxy, 3-((2-

methoxyethyl)piperidin-3-y))propoxy, 3-((2-methoxyethyl)piperidin-4-yl)propoxy, (1-(2-
methylsulphonylethyl)piperidin-3-yl)methoxy, (1-(2-methylsulphonylethyl)piperidin-4-
yDmethoxy, 2-((2-methylsulphonylethyDpiperidin-3-yljethoxy, 2-((2-
methylsulphonylethyl)piperidin-4-yl)ethoxy, 3-((2-methylsulphonylethyl)piperidin-3-
ylpropoxy, 3-((2-methylsulphonylethyl)piperidin-4-yl)propoxy, 1-isopropylpiperidin-2-
ylmethoxy, 1-isopropylpiperidin-3-ylmethoxy, 1-isopropylpiperidin-4-ylmethoxy, 2-(1-
isopropylpiperidin-2-yl)ethoxy, 2-(1-isopropylpiperidin-3-yl)ethoxy, 2-(1-isopropylpiperidin-
4-yDethoxy, 3-(1-isopropylpiperidin-2-yl)propoxy, 3-(1-isopropylpiperidin-3-yl)propoxy, 3
(1-isopropylpiperidin-4-yl)propoxy, 2-(piperidin-4-yloxy)ethoxy, 3-(piperidin-4-
yloxy)propoxy, 2-(1-(cyanomethylpiperidin-4-yloxy)ethoxy, 3-(1<{cyanomethyl)piperidin-4-
yloxy)propexy, 2-(1-(2-cyanoethyl)piperidin-4-yloxy)ethoxy, 3-(1-(2-cyanoethyl)piperidin-4-
yloxy)propexy, 2-(piperazin-1-ylethoxy, 3-(piperazin-1-yl)propoxy, (pyrrolidin-2-
yhmethoxy, 2-(pyrrolidin-1-yhethoxy, 3-(pyrrolidin-1-yl)propoxy, (2-oxo-tetrahydro-2H-
pyrrolidin-S-ylymethoxy, S(R)-(2-oxo-tetrahydro-2H-pyrrolidin-5-ylymethoxy, (55)-(2-oxo0-
tetrahydro-2H-pyrrolidin-5-yl)methoxy, (1,3-dioxolan-2-yl)methoxy, 2-(1,3-dioxolan-2-
yDhethoxy, 2-(2-methoxyethylamino)ethoxy, 2-(N-(2-methoxyethyl)-N-methylamino)ethoxy,
2-(2-hydroxyethylamino)ethoxy, 3-(2-methoxyethylamino)propoxy, 3-(IN-(2-methoxyethyl)-
N-methylamino)propoxy, 3-(2-hydroxyethylamino)propoxy, 2-(1,2,3-triazol-1-yl)ethoxy, 2-
(1,2,3-triazol-2-yl)ethoxy, 2-(1,2,4-triazol-1-yl)ethoxy, 2-(1,2,4-triazol-4-yl)ethoxy, 4-
pyridylmethoxy, 2-(4-pyridylethoxy, 3~(4-pyridyl)propoxy, 2-(4-pyridyloxy)ethoxy, 2-(4-
pyridylamino)ethoxy, 2-(4-oxo-1,4-dihydro-1-pyridyl)ethoxy, 2-(2-oxo-imidazolidin-1-
yDethoxy, 3-(2-oxo-imidazolidin-1-yD)propoxy, 2-thiomorpholinoethoxy, 3~
thiomorpholinapropoxy, 2-(1,1-dioxothiomorpholino)ethoxy, 3-(1,1-
dioxothiomorpholino)propoxy, 2~(2-methoxyethoxy)ethoxy, 2-(4-methylpiperazin-1-
yDethoxy, 3-(4-methylpiperazin-1-yDpropoxy, 3-(methylsulphinyl)propoxy, 3-
(methylsulphonyl)propoxy, 3-(ethylsulphinyl)propoxy, 3-(ethylsulphonyl)propoxy, 2-(5-
methyl-1,2,4-triazol-1-yDethoxy, 2-((N-(3-morpholinopropylsulphonyl)-N-
methyl)amino)ethoxy, 2-(N-methyl-N-4-pyridyl)amino)ethoxy, 3-(4-
oxidomorpholino)propoexy, 2-(2-(4-methylpiperazin-1-ylethoxy)ethoxy, 3-(2-(4-
methylpiperazin-1-yl)ethoxy)propoxy, 2-(2-morpholinoethoxy)ethoxy, 3-(2-
morpholinoethoxy)propoxy, 2-(tetrahydropyran-4-yloxy)ethoxy, 3~(tetrabydropyran-4-
yloxy)propoxy, 2-((2-(pyrrolidin-1-yDethyl)carbamoyl)vinyl, 3~((2-(pyrrolidin-1-
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yhethyl)carbamoyl)prop-2-en-1-yloxy, 1-(2-pyrrelidinylethyl)piperidin-4-ylmethoxy, 1-(3-

pyrrelidinylpropyl)piperidin-4-ylmethoxy, 1-(2-piperidinylethyl)piperidin-4-ylmethoxy, 1-(3-
piperidinylpropyl)piperidin-4-ylmethoxy, 1-(2-morpholinoethyl)piperidin-4-ylmethoxy, 1-(3-
morpholinopropyl)piperidin-4-ylmethoxy, 1-(2-thiomorpholinoethyDpiperidin-4-ylmethoxy,
1~(3-thiomorpholinopropyl)piperidin-4-ylmethoxy, 1-(2-azetidinylethylpiperidin-4-
ylmethoxy, 1-(3-azetidinylpropylpiperidin-4-ylmethoxy, 3-morpholino-2-hydroxypropoxy,
(2R)-3-morpholino-2-hydroxypropoxy, (25)-3-morpholino-2-hydroxypropoxy, 3-piperidine-2-
hydroxypropoxy, (2R)-3-piperidino-2-hydroxypropoxy, (25)-3-piperidino-2-hydroxypropoxy,
3-pyrrolidin-1-yl-2-hydroxypropoxy, (2R)-3-pyrrolidin-1-yl-2-hydroxypropoxy, (25)-3-
pyrrolidin-1-yl-2-hydroxypropoxy, 3-(1-methylpiperazin-4-yl)-2-hydroxypropoxy, (2R)-3-(1-
methylpiperazin-4-yl)-2-hydroxypropoxy, (25)-3-(1-methylpiperazin-4-yl)-2-hydroxypropoxy,
3-(N,N-diethylamino)-2-hydroxypropoxy, (2R)-3-(N,N-diethylamino)-2-hydroxypropoxy,
(28)-3-(N,N-dicthylamine)-2-hydroxypropoxy, 3-(isopropylamino)-2-hydroxypropoxy, (2R)-
3~(isopropylamino)-2-hydroxypropoxy, (28)-3-(isopropylamino)-2-hydroxypropoxy, 3-(N,N-
diisopropylamino)-2-hydroxypropoxy, (2R)-3-(N,N-diisopropylamine)-2-hydroxypropoxy or
(25)-3-(N,N-ditsopropylamine)-2-hydroxypropoxy.

Where one of the R? substituents is R’X'- the substituent R*X'- is preferably at the
5- or 7-position of the quinoline ring, more preferably at the 7-position of the quinoline ring.

When one of the R? substituents is at the 6-position of the quinoline ring it is
preferably hydrogen, halogeno, Cy.salkyl, trifluoromethyl, cyano, Cy.salkoxy, Ci.
salkylsulphanyl or -NR®R* (wherein R and R* are as defined hereinbefore).

‘When one of the R substituents is at the 6-position of the quinoline ring it is more
preferably hydrogen, C;.salkoxy, cyano, irifluoromethyl, Cysalkylsulphanyl, fiuoro, chloro,
‘bromo or nitra.

When one of the R? substituents is at the 6-position of the quinoline ring it is
particularly hydrogen, methoxy or cyano, especially cyano.

In another aspect of the present invention there is provided the use of compounds of
the formula Ja:
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wherein

R% R®, R, R?, n and m are as defined hereinbefore and Za represents -O-, -NH- or -S-;
or a salt thereof, or a prodrug thereof for example an ester or an amide, in the manufacture of a
medicament for use in the production of an antiangiogenic and/or vascular permeability
reducing effect in warm-blooded animals such as humans.

In a forther aspect of the present invention there is provided the use of compounds of

the formula Ib:

(Ib)
wherein R?, R”, R!, R%, 1 and m are as defined hereinbefore and Zb represents -O- or -NH-;
or a salt thereof; or a prodrug thereof for exaniple an ester or an amide, in the manufacture of a
medjcament for use in the production of an antiangiogenic and/or vascular permeability
reducing effect in warm-blooded animals such as humans.
In a further aspect of the present invention there is provided the use of compounds of
the formula Tb as defined hereinbefore, with the proviso that R? at the 7-position of the

quinoline ring cannot have any value selected from hydrogen, methyl, methoxy and chloro;

JP

2004-505964 A 2004.2.26
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or a salt thereof, or a prodrug thereof for example an ester or an amide, in the manufacture of a

medicament for use in the production of an antiangiogenic and/or vascular permeability
reducing effect in warm-blooded animals such as humans.

According to another aspect of the present invention there is provided a compound
of the formula I as defined hereinbefors and salts thereof, and prodrugs thereof for example
esters, amides and sulphides, preferably esters and amides.

According to another aspect of the present invention there is provided a compound
of the formula I' as defined hereinbefore and salts thereof, and prodrugs thereof for example
esters, amides and sulphides, preferably esters and amides.

According to another aspect of the present invention there is provided a compound
of the formula Ia as defined hereinbefore and salts thereof, and prodrugs thereof for example
esters, amides and sulphides, preferably esters and amides.

According to another aspect of the present invention there is provided a compound
of the formula Ib as defined hereinbefore and salts thereof, and prodrugs thereof for example
esters, amides and sulphides, preferably esters and amides.

According to another aspect of the present invention there is provided a compound
of the formula I as defined hereinbefore with the proviso that R%at the 7-position of the

quineline ring cannot have any value selected from hydrogen, methyl, methoxy and chloro;

- and salts thereof, and prodmgs thereof for example esters, amides and sulphides, preferably

esters and amides.

According to another aspect of the present invention there is provided a compound
of the formula I' as defined hereinbefore with the proviso that R? at the 7-position of the
quinoline ring cannot have any value selected from hydrogen, methyl, methoxy and chloro;
and salts thereof, and prodrugs thereof for example esters, amides and sulphides, preferably
esters and amides.

According to another aspect of the present invention there is provided a compound
of the formula Ia as defined hereinbefore with the proviso that R? at the 7-position of the
quinoline ring cannot have any value selected from hydrogen, methyl, methoxy and chloro;
and salts thereof, and prodrugs thereof for example esters, amides and sulphides, preferably
esters and amides.

According to another aspect of the present invention there is provided a compound
of the formula Ib as defined hereinbefore with the proviso that R? at the 7-pasition of the

quinoline ring cannot have any value selected from hydrogen, methyl, methoxy and chloro;

2004-505964 A 2004.2.26
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and salts thereof, and prodrugs thereof for example esteys, amides and sulphides, preferably

esters and amides.

According to one aspect of the present invention preferred compounds are;
6-cyano-4-(2-methylindol-6-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-4-(2-methylindel-6-yloxy)-7-(3~(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(2,3-dimethylindol-5-ylamino)-7-(2-(1,2,3-triazol- 1-yD)ethoxy)quinoline,
6-cyano-7-(3-(1,1-dioxothiomorphotino)propoxy-4-(2-methylindol-5-ylamino)quinoline,
6-cyano-4-(2,3-dimethylindol-5-ylamino)-7-(3-(1,1-dioxothiomorpholino)propoxy)quinoline,
6-cyano-4-(2,3-dimethylindol-5-yloxy)-7-(3-(1,1-dioxothiomorpholino)propoxy)quinoline,
6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy)-4-(2-methylindol-5-yloxy)quinoline,
6-cyano~-4~(4-fluoro-2-methylindol-5-yloxy)-7~(2-methoxyethoxy)quinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(2~(1,2,3~triazol- [-yl)ethoxy)quinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(1,2,3-triazol-1-yD)propoxy)quinoline, and
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(1,1-
dioxothiomorpholino)propoxy)quineline,
and salts thereof.

According to another aspect of the present invention a preferred compound is:
G-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-((4-pyridyl)methoxy)quinoline

and salts thereof.

According to one aspect of the present invention more preferred compounds are:
6-cyane-7-(3-(1,1-dioxothiomorpholino)propoxy)-4-(indol-5-ylamine)quinoline,
G-cyano-4-(indol-5-ylamine)-7-(2-(1,2,3-triazol-1-yl)ethoxy)quinoline,
6-cyano-4-(2-methylindol-5-ylamino)-7-(2-(1,2,3-triazol-1-yl)ethoxy)quinoline,
6-cyano-4-(2-methylindol-5-yloxy)-7-(3-(4-methylpiperazin- 1-yl)propoxy)quinoline,
6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy)-4-(indol-5-yloxy)guinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(pyrrolidin-1-y)propexy)quinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-4-(2-methylindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(indol-5-yloxy)-7-(3-(pyrrelidin-1-yl)propoxy)quinoline,
6-cyano-4-(2,3-dimethylindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(1,2-dimethylindol-5-yloxy)-7-(3-(pyrrolidin-1-y)propoxy)quinoline,
6-cyano-4-(2,3-dimethylindol-5-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-4-(1,2~dimethylindol-5-yloxy)-7-(3-(4-methylpiperazin-1-ypropoxy)quinoline,

JP 2004-505964 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

w

15

20

25

30

(163)

WO 02/12226 PCT/GB01/03553

-52-
6-cyano-4-(4-fluoroindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,

6-cyano-4-(6-fluoroindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(6-fluoroindol-5-yloxy)-7~(3-(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-4-(indol-5-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-ylamino)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(2-methylindol-5-ylamino)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline, and
6-cyan0-4~(3—methylindol~5—yloxy)—7—(3{tpynulidin— 1-yDpropoxy)quinoline,

and salts thereof.

Another more preferred compound of the invention is:
6-cyano-4-(indol-5-ylamino)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline

and salts thereof.

Preferred compounds of the present invention include
6-~cyano-7~(3-(1,1-dioxothiomorpholina)propoxy)-4-(indol-5-ylamino)quinoline, -
6-cyano-4-(indol-5-ylamino)-7-(2-(1,2,3-triazol-1-yl)ethoxy)quinoline,
6-cyano-4-(2-methylindo}-5-ylamino)-7-(2-(1,2,3-triazol-1-yl)ethoxy)quinoline,
6-cyano-4-(2,3-dimethylindol-5-ylamino)-7-(2-(1,2,3-triazol-1-yDethoxy)quinoline,
6-cyano-4-(2-methylindol-5-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy)-4-(indol-5-yloxy)quinoline,
6-cyano-4~(4-fluoro-2-methylindol-5-yloxy)-7-(3-(pyrrolidin-1-ylpropoxy)quinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-4-(2-methylindol-5-yloxy)-7-(3-(pyrrolidin- 1-yl)propoxy)quinoline,
6-cyano-4-(indol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(2,3-dimethylindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(1,2-dimethylindol-5-yloxy)-7-(3-(pyrrolidin-1-yDpropoxy)quinoline,
6-cyano-4-(2-methylindol-6-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4~(2-methylindol-6-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-4-(2,3~-dimethylindol-5-yloxy)-7- —(3—(4—methy1piperazin—1-yl)prorpoxy)quiﬁoline,
6-cyano-4-(1,2-dimethylindol-5-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-4-(4-fluoroindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(6-fluoroindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(6-fluoroindol-5-yloxy)-7-(3-(4-methylpiperazin-1-yDpropoxy)quinoline,
6-cyano-4-(indol-5-yloxy)-7-(3-(4-methylpiperazin-1-y)propoxy)quinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-ylamino)-7-(3~(pyrrolidin-1-yl)propoxy)quinoline, and

JP 2004-505964 A 2004.2.26
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6-cyano-4-(2-methylindol-5-ylamino)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
and salts thereof.

Another preferred compound of the invention is:
6~cyano—4—(indol—5~ylam1'no)—7—(3;(4—methy1piperazin-l—yl)propoxy)quinolme and salts
thereof.

For the avoidance of doubt it is to be understood that where in this specification a
group is qualified by ‘hereinbefore defined’ or ‘defined hereinbefore’ the said group
encompasses the first ocourring and broadest definition as well as each and all of the preferred
definitions for that group.

In this specification unless stated otherwise the term "alkyl" includes both straight
and branched chain alkyl groups but references to individual alkyl groups such as "propyl" are
specific for the straight chain version only. An analogous convention applies to other generic
terms. Unless otherwise stated the term "alkyl" advantageously refers to chains with 1-6
carbon atoms, preferably 1-4 carbon atoms. The term “alkoxy” as used herein, unless stated
otherwise includes “alkyl”-O- groups in which “alkyl” is as hereinbefore defined. The term
“aryl” as used herein unless stated otherwise includes reference to a Ce.1o aryl group which
may, if desired, carry one or more substituents selected from halogeno, alkyl, alkoxy, nitro,
trifluoromethyl and cyano, (wherein alkyl and alkoxy aré as hereinbefore defined). The term
“aryloxy” as used herein unless otherwise stated includes “aryl”-O-groups in which “aryl” is
as hereinbefore defined. The term “sulphonyloxy” as used herein refers to alkylsulphonyloxy
and arylsulphonyloxy groups in which “alkyl” and “aryl” are as hereinbefore defined. The
term “alkanoyl” as used berein unless otherwise stated includes formyl and alkylC=0 groups
in which “alkyl” is as defined hereinbefore, for example Cyalkanoyl is ethanoyl and refers to
CH3C=0, Cialkanoyl is formyl and refers to CHO. In this specification unless stated
otherwise the term “alkenyl™ includes both straight and branched chain alkenyl groups but
references to individual alkenyl groups such as 2-butenyl are specific for the straight chain
version only. Unless otherwise stated the term “alkenyl” advantageously refers to chains with
2-5 carbon atoms, preferably 3-4 carbon atoms. In this specification unless stated otherwise
the term “alkynyl” includes both straight and branched chain alkynyl groups but references to
individual alkynyl groups such as 2-butynyl are specific for the straight chain version only.
Unless otherwise stated the term “alkynyl” advantageously refers to chains with 2-5 carbon

atoms, preferably 3-4 carbon atoms. Unless stated otherwise the term “haloalkyl” refers to an
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alkyl group as defined hereinbefore which bears one or more halogeno groups, such as for

example trifluoromethyl.

For the avoidance of any doubt, where R? has a value of substituted or unsubstituted
Cisalkyl, R? has been selected from Cy.salky! or from a group R*X’ wherein X' is a direct
bond or -CH,- and R is Cy.salkyl which may be unsubstituted or which may be substituted
with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino.

‘Within the present invention it is to be understood that a compound of the formula I or
a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings
within this specification can represent only one of the possible tautomeric forms. It is to be
understood that the invention encompasses any tautomeric form which inhibits VEGE
receptor tyrosine kinase activity and is not to be limited merely to any one tantomeric form
utilised within the formulae drawings. The formulae drawings within this specification can
represent only one of the passible tautomerjc forms and it is to be understood that the
specification encompasses all possible tautomeric forms of the compounds drawn not just
those forms which it has been possible to show graphically herein.

It will be appreciated that compounds of the formula I or a salt thereof may possess an
asymmetric carbon atom. Such an asymmefric carbon atom is also involved in the
tautomerism described above, and it is to be understood that the present invention
encompasses any chiral form (including both pure enantiomers, scalemic and racemic
mixtures) as well as any tautomeric form which inhibits VEGF receptor tyrosine kinase
activity, and is not to be limited merely to any one tautomeric form or chiral form utilised
within the formulae drawings. It is to be understood that the invention encompasses all
optical and diastereomers which inhibit VBGF receptor tyrosine kinase activity, It is further
to be understood that in the names of chiral compounds (R,S) denotes any scalemic or racemic
mixture while () and () denote the enantiomers. In the absence of (,S), (R) or (S) in the
name it is to be understood that the name refers to any scalemic or racemic mixture, wherein a
scalemic mixture contains R and § enantiomers in any relative proportions and a racemic
mixture contains R and § enantiomers in the ration 50:50.

Tt is also to be understood that certain compounds of the formula I and salts thereof can
exist in solvated as well as unsolvated forms such as, for example, hydrated forms. Tt is to be
understood that the invention enconpasses all such solvated forms which inhibit VEGF
receptor tyrosine kinase activity.

JP 2004-505964 A 2004.2.26
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For the avoidance of any doubt, it is to be understood that when X' is, for example, a
group of formula —NRGC(O)-, it is the nitrogen atom bearing the R® group which is attached to
the quinoline ring and the carbonyl (C(O)) group is attached to R®, whereas when X! is, for
example, a group of formula -C(O)NR-, it is the carbonyl group which is attached to the
quinoline ring and the nitrogen atom bearing the R” group is attached to R, A similar
convention applies to the other two atom X! linking groups such as -NR*SO,- and -SO;NRE-.
When X' is -NR'’- it is the nitrogen atom bearing the R*® group which is linked to the
quinoline ring and to R’ An analogous convention applies to other groups. Itis further to be
understood that when X' represents -NR'*- and R'® is CyaalkoxyCy.aalkyl it is the Coalkyl
moiety which is linked to the nitrogen atom of X' and an analogous convention applies to
other groups.

For the avoidance of any doubt, it is to be understood that in a compound of the
formula I when R® is, for example, a group of formula Cy.;allylX°Cy saliylR?, it is the
terminal C;.salleyl moiety which is Tinked to X', similarly when R is, for example, a group of
formula Cy.salkenylR? it is the Cy.salkenyl moiety which is linked to X* and an analogous
convention applies to other groups. When R’ is a group 1-R*prop-1-en~3-yl it is the first
carbon to which the group R* is attached and it is the third carbon which is linked to X' and
an analogous convention applies to other groups.

For the avoidance of any doubt, it is to be understood that in a compound of the
formula T when R® is, for example, R?® and R* is a pyrrolidiny] ring which bears a group ~(-O-
(Craalkyl)gringD, it is the -O- or Cy.qalkyl which is linked to the pyrrolidinyl ring, unless £
and g are both O when it is ring D which is linked to the pyrrolidinyl ring and an analogous
convention applies to other groups.

For the avoidance of any doubt, it is to be understood that when R* carries a C;.
saminoalkyl substituent it is the Ci.qalkyl moiety which is attached to R? whereas when R
carties a Cy.4alkylamino substituent it is the amino mofety which is attached to R* and an
analogous convention applies to other groups.

For the avoidance of any doubt, it is to be understood that when R? carries a C;.
salkoxyCi.salkyl substituent it is the C;.4alkyl moicty which is attached to R* and an
analogous convention applies to other groups.

For the avoidance of any doubt, it is to be understood that when R is -C) salkyl(ring
B) it is the alkyl chain which is linked to the indole group and ring B is attached to the alkyl

chain and an analogous convention applies to other groups.

JP 2004-505964 A 2004.2.26
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For the avoidance of any doubt, it is to be understood that when R is C;.

salkenylaminoCi4alkyl, it is the C;4alkyl group which is linked to the nitrogen atom of the 5-
membered ring and an analogous convention applies to other groups.

The present invention relates to the compounds of formula I as hereinbefore defined as
well as to the salts thereof. Salts for use in pharmaceutical compositions will be
pharmaceutically acceptable salts, but other salts may be useful in the production of the
compounds of formula I and their pharmaceutically acceptable salts. Pharmaceutically
acceptable salts of the invention may, for example, include acid addition salts of the
compounds of formula I as hereinbefore defined which are sufficiently basic to form such
salts. Such acid addition salts include for example salts with inorganic or organic acids
affording pharmaceutically acceptable anions such as with hydrogen halides (especially
hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with
sulphuric or phosphoric acid, or with trifluoroaceti, citric or maleic acid. In addition where
the compounds of formula I are sufficiently acidic, pharmaceutically acceptable salts may be
formed with an inorganic or organic base which affords a pharmaceutically acceptable cation.
Such salts with inorganic or organic bases include for example an alkali metal salt, such as a
sodium or potassium salt, an alkaline earth metal salt such as a calcium or magnesium salt, an
ammonium salt or for example a salt with methylamine, dimethylamine, trimethylamine,
piperidine, morpholine or tris-(2-hydroxyethyl)amine.

A compound of the formula I, or salt thereof, and other compounds of the invention
(as herein defined) may be prepared by any process known to be applicable to the preparation
of chemically-related compounds. Such processes include, for example, those illustrated in
International Patent Application Publication No. WO 98/13350 and in International Patent
Application Publicaiton No. WO 00/47212 (Application No, PCT/GB(0/00373). Such
processes also include, for example, solid phase synthesis. Such processes, are provided as a
further feature of the invention and are as described hereinafter. Necessary starting materials
may be obtained by standard procedures of organic chemistry. The preparation of such
starting materials is deseribed within the accompanying non-limiting Examples. Altematively
necessary starting materials are obtainable by analogous procedures to those illustrated which
are within the ordinary skill of an organic chemist.

Thus, the following processes (a) to (£) and (i) to (vi) constitute further features of

the present invention.
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Synthesis of Compounds of Formula I

(a) Compounds of the formula I and salts thereof may be prepared by the reaction of a

compound of the formula ITI:
5 R
a
2 & | a
®); -
N~ H
H

10 (I

(wherein R®, R? and m are as defined hereinbefore and L' is a displaceable moiety), with 2
compound of the formula IV:

20 vy

(wherein R%, R’, Gy, Gz, Gs, Gs, Gs, Z and n are as defined hereinbefore) to obtain compounds
of the formula I and salts thereof. A convenient displaceable moiety L' is, for example, &
halogeno, alkoxy (preferably C;.salkoxy), aryloxy, alkylsulphanyl, arylsulphanyl,

25  alkoxyalkylsulphany! or sulphonyloxy group, for example a chloro, bromo, methoxy,
phenoxy, methylsulphanyl, 2-methoxyethylsulphanyl, methanesulphonyloxy or
toluene-4-sulphonyloxy group.

The reaction is advantageously effected in the presence of a base. When Z is -O-
such a base is, for example, an organic amine base such as, for example, pyridine, 2,6-lutidine,

30 collidine, 4-dimethylaminopyridine, triethylamine, morpholine, N-methylmorpholine or
diazabicyclo[5.4.0Jundec-7-ene, tetramethylguanidine or for example, an alkali metal or
alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium

carbonate, cesium carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide.

JP 2004-505964 A 2004.2.26
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Alternatively such a base is, for example, an alkali metal hydride, for example sodium

hydride, or an alkali metal or alkaline earth metal amide, for example sodium amide, sodium
bis(trimethylsilyl)amide, potassium amide or potassium bis(trimethylsilyl)amide. The
reaction is preferably effected in the presence of an inert solvent or diluent, for example an
ether such as tetrahydrofuran or 1,4-dioxan, an aromatic hydrocarbon solvent such as toluene,
or a dipolar aprotic solvent such as N,N-dimethylformamide, N.N-dimethylacetamide,
N-methylpyrrolidin-2-one or dimethyl sulphoxide. The reaction is conveniently effected at a
temperature in the range, for example, 10 to 150°C, preferably in the range 20 to 100°C.

When Z is -NH- the reaction is advantageously effected in the presence of either an
acid or a base. Such an acid is for example, an anhydrous inorganic acid such as hydrochloric
acid, in the presence of a protic solvent or diluent, for example an alcohol or ester such as
methanol, ethanol, 2-propanol, 2-pentanol.

‘When it is desired to obtain the acid salt, the free base may be treated with an acid
such as a hydrogen halide, for example hydrogen chloride, sulphuric acid, a sulphonic acid,
for example methane sulphonic acid, or a carboxylic acid, for example acetic or citric acid,
using a conventional procedure.

) Production of those compounds of formula I and salts thereof wherein at least one
R?is R°X! wherein R’ is as defined hereinbefore and X! is ~O-, -S-, -OC(O)- or -NR'*-
(wherein R'® independently represents hydrogen, Ci.salkyl or Cy.salkoxyCa.salkyl) can be
achieved by the reaction, conveniently in the presence of a base (as defined hereinbefore in

process (a)) of a compound of the formula V:

)

JP 2004-505964 A 2004.2.26
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(wherein R®, R®, Z, Gy, Gy, Gs, Gs, Gs, R', R*and 1 are as hereinbefore defined and X’ is as

hereinbefore defined in this section and s is an integer from 0 to 2) with a compound of

formula VI:
RL! v

(wherein R® and L' are as hereinbefore defined), L' is a displaceable moiety for example a
halogeno or sulphonyloxy group such as a bromo, methanesulphonyloxy or toluene-4-
sulphonyloxy group, or L' may be generated in situ from an alcohol under standard Mitsunobu
conditions (“Organic Reactions™, John Wiley & Sons Inc, 1992, vol 42, chapter 2, David L
Hughes). The reaction is preferably effected in the presence of a base (as defined hereinbefore
in process (a)) and advantageously in the presence of an inert solvent or dituent (as defined
hereinbefore in process (2)), advantageously at a temperature in the range, for example 10 to
150°C, conveniently at about 50°C.

© Compounds of the formula 1 and salts thereof wherein at least one R? is R°X!
wherein R? is as defined hereinbefore and X" is -O-, -8-, ~OC(0)- or -NR'’- (wherein R'®
represents hydrogen, Cy_salkyl or CyaalkoxyC,.salkyl) may be prepared by the reaction of a

compound of the formula VII:

®),
VI
with a compound of the formula VIIL:
R>-X'H (VID

(wherein L', R, R%, R', R?, R®, Gy, Gy, G, Gu, Gs, Z, n and s are all as hereinbefore defined

and X is as hereinbefore defined in this section). The reaction may conveniently be effected

JP
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in the presence of a base (as defined hereinbefore in process (a)) and advantageously in the

presence of an inert solvent or diluent (as defined hereinbefore in process (), advantageously
at a temperature in the range, for example 10 to 150°C, conveniently at about 100°C.

(d)  Compounds of the formula Y and salts thereof wherein at least one R? is R°X! wherein
X! is as defined hereinbefore and R’ is Cl.salklesz, wherein R is selected from one of the
following nine groups:

1) X'°C) salkyl (wherein X' represents -O-, -8-, -SOz-, -NR®C(0)- or -NR¥S0,- (wherein
R® and R% which may be the same or different are each hydrogen, C;salkyl or C;salkoxyCs.
salkyl);

2) NR*R® (wherein R® and R* which may be the same or different are each hydrogen, Ci.
aalkyl or CyzalkoxyCy.salkyl);

3) X" CpsalkylX *R? (wherein X' represents -O-, -S-, -50z-, -NR¥'C(Q)-, -NR*SO,- or —
NR®- (wherein RY, R%, and R® which may be the same or different are each hydrogen, Ci.
salkyl or Cy_salkoxyCyaalkyl) and X and R? are as defined hereinbefore);

4) R? (wherein R is as defined hereinbefore);

5) X"R* (wherein X'? represents O-, -S-, -802-, -NR™°C(0)-, -NR"'SO;-, or -NR "2
(wherein R™, R7', and R™ which may be the same or different are each. hydrogen, C;_alkyl or
Cy.3alkoxyCy.zalkyl) and R is as defined hereinbefore); and

6) X*CyzalkylR” (wherein X' represents -O-, -S-, -S0p-, -NR"C(0)-, -NR™SO;- or -NR"*-
(wherein R™, R™ and R™ each independently represents hydrogen, Cyaalkyl or

C.salkoxyCa salkyl) and R?® is as defined hereinbefore);

7) R* (wherein R? is as defined hereinbefore);

8) X'*CpeallylR*® (wherein X' and R* are as defined hereinbefore); and

9) R*(CraallyD(X*)R* (wherein g, 1, X°, R** and R are as defined hercinbefore);

may be prepared by reacting & compound of the formula IX:
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(8]

(wherein L', X!, R% R®, R', R?, Gy, Gy, Gs, Gy, Gs, Z, n and s are as hereinbefore defined)
with a compound of the formula X:
R®H X)

(wherein R% is as defined hereinbefore) to give a compound of the formula I or salt thereof.
The reaction may conveniently be effected in the presence of a base (as defined hereinbefore
in process (a)) and advantageously in the presence of an inert solvent or diluent (as defined
hereinbefore in process ()), and at a temperature in the range, for example 0 to 150°C,
conveniently at about 50°C.

Processes (a) and (b) are preferred over pracesses (c) and (d).

Process (a) is preferred over processes (b), (c) and (d).
(e) The production of those compounds of the formula I and salts thereof wherein one
or more of the substituents (Rz),,. is represented by -NR'’R”, where one (and the other is
hydrogen) or both of R% and R” are Cy.3alkyl, may be effected by the reaction of compounds
of formula I wherein the substituent (Rz)m is an amino group and an alkylating agent,
preferably in the presence of a base as defined hereinbefore. Such alkylating agents are
Cyaalkyl moieties bearing a displaceable moiety as defined hereinbefore such as Cy.3allkcyl
halides for example C;.salkyl chloride, bromide or iodide. The reaction is preferably effected
in the presence of an inert salvent or diluent (as defined hereinbefore in process (2)) and at a
temperature in the range, for example, 10 to 100°C, conveniently at about ambient
temperature. The production of compounds of formula I and salts thereof wherein one or

more of the substituents R? is an amino group may be effected by the reduction of a

JP 2004-505964 A 2004.2.26
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corresponding compound of formula I wherein the substituent(s) at the corresponding

position(s) of the quinoline group is/are a nitro group(s). The reduction of the nitro group(s)
may conveniently be effected by any of the procedures known for such a transformation. The
reduction may be carried out, for example, by the hydrogenation of a solution of the nitro
compound in the presence of an inert solvent or diluent as defined hereinbefore in the
presence of a metal effective to catalyse hydrogenation reactions such as palladium or
platinum. A forther reducing agent is, for example, an activated metal such as activated iron
(produced for example by washing iron powder with a dilute solution of an acid such as
hydrochloric acid). Thus, for example, the reduction may be effected by heating the nitro
compound and the activated metal in the presence of a solvent or diluent such as a mixture of
‘water and alcohol, for example methanol or ethanol, to a temperature in the range, for
example 50 to 150°C, conveniently at about 70°C. The production of a compound of formmla
T and salts thereof wherein the substituent(s) at the corresponding position(s) of the quinoline
group is/are a nifro group(s) may be effected by the processes described hereinbefore and
hereinafter in processes (a-d) and (i-v) using a compound selected from the compounds of the
formulae (I-XX) in which the substituent(s) at the corresponding position(s) of the quinoline
group is/are a nitro group(s).

H Compounds of the formula [ and salts thereof wherein X' is -SO- or -SO;- may be
prepared by oxidation from the corresponding compound in which X' is -S- or -SO- (when x!
is -SO,- is required in the final product). Conventional oxidation conditions and reagents for
such reactions are well known to the skilled chemist.

Synthesis of Intermediates

@) The compounds of formula III and salts thereof in which L' is halogeno may for
example be prepared by halogenating a compound of the formula XTI
o]
R
2
®; _
N H

&D

wherein R, R? and m are as hereinbefore defined).
Convenient halogenating agents include inorganic acid halides, for example thionyl
chloride, phosphorus(Iil)chloride, phosphorus(V)oxychloride and phosphorus(V)chioride.

JP 2004-505964 A 2004.2.26
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The halogenation reaction may be effected in the presence of an itert solvent or diluent such

as for example a halogenated solvent such as methylene chloride, trichloromethane or carbon
tetrachloride, or an aromatic hydrocarbon solvent such as benzene or toluene, or the reaction
may be effected without the presence of a solvent. The reaction is conveniently effected at a
temperature in the range, for example 10 to 150°C, preferably in the range 40 to 100°C.

The compounds of formula X1 and salts thereof may, for example, be prepared by

reacting a compound of the formula XI:

XM

(wherein R, R, s and L' are as hereinbefore defined) with a compound of the formula VIII as
hereinbefore defined. The reaction may conveniently be effected in the presence of a base (as
defined hereinbefore in process (a)) and advantageously in the presence of an inert solvent or
diluent (as defined hereinbefore in process (a)), advantageously at a temperatute in the range,
for example 10 to 150°C, conveniently at about 100°C.

Compounds of formula XI and salts thereof may also be prepared by cyclising a
compound of the formula XTI

®)
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(wherein R? and m are as hereinbefore defined,) whereby to form a compound of formula XTI or

salt thereof. The cyclisation may be effected by heating a compound of the formula XIII in the
Ppresence of an inert solvent or diluent such as an ether, for example dipheny! ether, at an

elevated temperature, preferably in the range 200 to 300°C,

5 Compounds of formula XUI may for example be prepared by reacting a compound of
the formula XIV:
H
®);
10
NH,
(XIV)

15 with a compound of the formula XV:

20 7<
Xv)

(wherein R? and m are as hereinbefore defined and A’ is an alkoxy (preferably Cyalkoxy)

25 group). The reaction may conveniently be effected in the presence of an alcohol as solvent,
such as ethanol and advantageously at a temperature in the range for example 20 to 100°C,
preferably in the range 50 to 100°C.

The compounds of formula Il and salts thereof wherein at least one R? is
RX! and wherein X' is -O-, -S-, -505-, -OC(0)-, -C(O)NR -, ~SO;NR®- or -NR'- (wherein R’,

30 R®and R" each independently represents hydrogen, Cyaalkyl or CyaalkoxyC,alkyl), may also

be prepared for example by reacting a compound of the formula XVI:

A 2004.2.26
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L2

-
=
HY' ~
NT TH
2,
®Y
XVD

(wherein R®, R? and s are as hereinbefore defined, X' is as hereinbefore defined in this section
and L? represents a displaceable protecting moiety) with a compound of the formula VI as
hereinbefore defined, whereby to obtain a compound of formula IIT in which L is represented
by L2

A compound of formula X VI is conveniently used in which L? represents a chloro
group or a phenoxy group which may if desired carry up to 5 substituents, preferably up to 2
substituents, selected from halogeno, nifro and cyano. The reaction may be conveniently
effected under conditions as described for process (b) hereinbefore.

The compounds of formula XVI and salts thereof may for example be prepared by
deprotecting a compound of the formula XVIL:

L2
&
P'x =
b
2 N H
®)Y ®

XV

(wherein R®, R%, s and L? are as hereinbefore defined, P' is a protecting group and X' is as
hereinbefore defined in the section describing compounds of the formula XVI). The choice of
protecting group P! is within the standard knowledge of an organic chemist, for example those
included in standard texts such as "Protective Groups in Organic Synthesis" T.W. Greene and
R.GM.Wauts, 2nd Ed. Wiley 1991, including N-sulphouyl derivatives (for example, p-
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toluenesulphonyl), carbamates (for example, t-butyl carbonyl), N-alkyl derivatives (for

example, 2-chloroethyl, benzyl) and amino acetal derivatives (for example benzyloxymethyl).
The removal of such a protecting group may be effected by any of the procedures known for
such a transformation, including those reaction conditions indicated in standard texts such as
that indicated hereinbefore, or by a related procedure. Deprotection may be effected by
techniques well known in the literature, for example where P! represents a benzyl group
deprotection may be effected by hydrogenolysis or by treatment with trifluoroacetic acid.

One compound of formula I may if desired be converted into another compound of
formula T in which the moiety L' is different. Thus for example a compound of formula IIT
in which L' is other than halo geno, for example optionally substituted phenoxy, may be
converted to a compound of formula I in which L' is halogeno by hydrolysis of a compound
of formula II (in which 1" is other than halogeno) to vield a compound of formula X1 as
hereinbefore defined, followed by introduction of halide to the compound of formula X1, thus
obtained as hereinbefore defined, to yield a compound of formula III in which L represents
halogen.

(i) Compounds of formula IV may be prepared by any of the methods known in the
art, such as for example those described in “Indoles Part 17, “Indoles Part I, 1972 John Wiley
& Sons Ltd and “Indoles Part II” 1979, John Wiley & Sons Ltd, edited by W. J. Houlihan.
Compounds of formula IV may be prepared by methods given in the Examples hereinafter.
Compounds of formula IV may be prepared by any of the processes described in International
Patent Application Publication No. WO 00/47212, the entire content of which is included
herein by reference, with particular reference to the processes described in WO 00/47212 in
Examples 43, 182 237, 242, 250 and 291 therein.

For example the azaindole 2-methyl-1H-pyrrolo[2,3-b]pyridin-5-ol, may be prepared
according to the method described in Reference Example 1 hereinafter.

(iif) Compounds of formula V as hereinbefore defined and salts thereof may be made by
deprotecting the compound of formula XVII:
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(xvim

(wherein Z, R%, R% R', R?, Gy, G, Gs, Gy, Gs, P', n and s are as hereinbefore defined and X'
is as hereinbefore defined in the section describing compounds of the formula V) by a process
for example as described in (i) above.

Compounds of the formula XV and salts thereof may be made by reacting
compounds of the formulae XVII and IV as hereinbefore defined, under the conditions
described in (&) hereinbefore, to give a compound of the formula X VIII or salt thereof.

{iv) Compounds of the formula VII and salts thereof may be made by reacting a

compound of the formula XIX:
!
2. z H
®); |
N H
U H

(XIX)

(wherein R?, s and each L' are as hereinbefore defined and the L' in the 4-position and the
other L' in a further position on the quinoline ring may be the same or different) with a
compound of the formula IV as hereinbefore defined, the reaction for example being effected

by a process as described in (a) above.

JP

2004-505964 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

30

(179)

WO 02/12226 PCT/GB01/03553

-68-
(v) Compounds of formula IX as defined hereinbefore and salts thereof may for

example be made by the reaction of compounds of formula V as defined hereinbefore with
compounds of the formula XX:

L-Cy.salkyl-L! ox)

(wherein L' is as hereinbefore defined) to give compounds of formula IX or salts thereof. The
reaction may be effected for example by a process as described in (b) above.

(vi) Intermediate compounds wherein X' is -SO- or -SO,- may be prepared by oxidation
from the corresponding compound in which X! is -S- or -SO- (when X is -SO,- is required in
the final product). Conventional oxidation conditions and reagents for such reactions are well
known to the skilled chetnist.

‘When a pharmaceutically acceptable salt of a compound of the formula I is required,
it may be obtained, for example, by reaction of said compound with, for example, an acid
using a conventional procedure, the acid having a pharmaceutically acceptable anion.

Many of the intermediates defined herein, for example, those of the formulae IV, V,
VII, IX and XVII are novel and these are provided as a further feature of the invention. The
preparation of these compounds is as described herein and/or is by methods well known to
persons skilled in the art of organic chemistry.

The identification of compounds which potently inhibit the tyrosine kinase activity
associated with VEGF receptors such as Flt and/or KDR and which inhibit angiogenesis
and/or increased vascular permeability is desirable and is the subject of the present invention.
These properties may be assessed, for example, using one or more of the procedures set out
below:

(a) In Vitro Receptor Tyrosine Kinase Inhibition Test

This assay determines the ability of a test compound to inhibit tyrosine kinase
activity. DNA encoding VEGF, FGF or EGF receptor cytoplasmic domains may be obtained
by total gene synthesis (Edwards M, International Biotechnology Lab 5(3), 19-25, 1987) or by
cloning. These may then be expressed in a suitable expression system to obtain polypeptide
with tyrosine kinase activity. For example VEGF, FGF and EGF receptor cytoplasmic
domains, which were obtained by expression of recombinant protein in insect cells, were
found to display intrinsic tyrosine kinase activity. In the case of the VEGF receptor Flt
(Genbank accession number X51602), a 1.7kb DNA fragment encoding most of the

JP 2004-505964 A 2004.2.26
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cytoplasmic domain, commencing with methionine 783 and including the termination codon,

described by Shibuya et al (Oncogene, 1990, 5: 519-524), was isolated from cDNA. and
cloned into a baculovirus transplacement vector (for example pAcYM1 (see The Baculovirus
Expression System: A Laboratory Guide, L.A. King and R. D. Possee, Chapman and Hall,
1992) or pAc360 or pBlueBacHis (available from Invitrogen Corporation)). This recombinant
construct was co-~transfected into insect cells (for example Spodoptera frugiperda 21(S£21))
with viral DNA (eg Pharmingen BaculoGold) to prepare recombinant baculovirus. (Details of
the methods for the assembly of recombinant DNA molecules and the preparation and use of
recombinant baculovirus can be found in standard texts for example Sambrook et al, 1989,
Molecular cloning - A Laboratory Mannal, 2nd edition, Cold Spring Harbour Laboratory Press
and O'Reilly et al, 1992, Baculovirus Expression Vectors - A Laboratory Manual, W. H.
Freeman and Co, New York). For other tyrosine kinases for use in assays, cytoplasmic
fragments starting from methionine 806 (KDR, Genbank accession number L04947),
methionine 668 (EGF receptor, Genbank accession number X00588) and methionine 399
(FGF R1 receptor, Genbank accession number X51803) may be cloned and expressed in a

_ similar manner.

0

5

1=}

For expression of oFlt tyrosine kinase activity, Sf21 cells were infected with
plaque-pure cFlt recombinant virus at a multiplicity of infection of 3 and harvested 48 hours
later. Harvested cells were washed with ice cold phosphate buffered saline solution (PBS)
(10mM sodium phosphate pH7.4, 138mM sodium chloride, 2.7mM potassium chioride) then
resuspended in ice cold HNTG/PMSF (20mM Hepes pH7.5, 150mM sodium chloride, 10%
v/v glycerol, 1% v/v Triton X100, 1.5mM magnesium chloride, lmM ethylene glycol-
bis(Baminoethyl ether) NN,N°,N’-tetraacetic acid (EGTA), imM PMSF
(phenylmethylsulphonyl fluoride); the PMSF is added just before use from a freshly-prepared
100mM solution in methanol) using 1ml HNTG/PMSF per 10 million cells. The suspension
was centrifuged for 10 minutes at 13,000 rpm at 4°C, the supernatant (enzyme stock) was
removed and stored in aliquots at ~70°C. Bach new baich of stock enzyme was titrated in the
assay by difution with enzyme diluent (100mM Hepes pH 7.4, 0.2mM sodium orthovanadate,
0.1% viv Triton X100, 0.2mM dithiothreitol). For a typical batch, stock enzyme is diluted 1
in 2000 with enzyme diluent and S0p] of difute enzyme is used for each assay well.
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A stock of substrate solution was prepared from a random copolymer containing

tyrosine, for example Poly (Glu, Ala, Tyr) 6:3:1 (Sigma P3899), stored as 1 mg/ml stock in
PBS at -20°C and diluted 1 in 500 with PBS for plate coating.

On the day before the assay 100p! of diluted substrate solution was dispensed into
all wells of assay plates (Nunc maxisorp 96-well immunoplates) which were sealed and left
overnight at 4°C.

On the day of the assay the substrate solution was discarded and the assay plate
wells were washed once with PBST (PBS containing 0.05% v/v Tween 20) and once with
SOmM Hepes pH7.4.

Test compounds were diluted with 10% dimethylsulphoxide (DMSO) and 25p1 of
diluted compound was transferred to wells in the washed assay plates. "Total" control wells
cantained 10% DMSO instead of compound. Twenty five microlitres of 40mM
manganese(Ii)chloride containing 8uM adenosine-5°-triphosphate (ATP) was added to all test
wells except "blank” control wells which contained manganese(Ii)chloride without ATP. To
start the reactions 50ul of freshly diluted enzyme was added to each well and the plates were
incubated at room temperature for 20 minutes. The liguid was then discarded and the wells
were washed twice with PBST. One hundred microlitres of mouse IgG anti-phosphotyrosine
antibody (Upstate Biotechnology Inc. product 05-321), diluted 1 in 6000 with PBST
containing 0.5% w/v bovine serum albumin (BSA), was added to each well and the plates
were incubated for 1 hour at room temperature before discarding the liquid and washing the
wells twice with PBST. One hundred microlitres of horse radish peroxidase (HRP)-linked
sheep anti-mouse Ig antibody (Amersham product NXA 931), diluted 1 in 500 with PBST
containing 0.5% w/v BSA, was added and the plates were incubated for 1 hour at room
temperature before discarding the liquid and washing the wells twice with PBST. One
hundred microlitres of 2,2’-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid) (ABTS)
solution, freshly prepared using one 50mg ABTS tablet (Boehringer 1204 521) in 50ml freshly
prepared 50mM phosphate-citrate buffer pH5.0 + 0.03% sodium perborate (made with 1
phosphate citrate buffer with sodium perborate (PCSB) capsule (Sigma P4922) per 100ml
distilled water), was added to each well. Plates were then incubated for 20-60 minutes at
room temperature until the optical density value of the "total" control wells, measured at

405nm using a plate reading spectrophotometer, was approximately 1.0. "Blank" (no ATP)

JP 2004-505964 A 2004.2.26
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and "total" (no compound) control values were used to determine the dilution range of test

compound which gave 50% inhibtion of enzyme activity.

(o) In Vitro HUVEC Proliferation Assay

This assay determines the ability of a test compound to inhibit the growth factor-
stimulated proliferation of human umbilical vein endothelial cells (HUVEC).

HUVEC cells were isolated in MCDB 131 (Giboo BRL) + 7.5% v/v foetal calf
serum (FCS) and were plated out (at passage 2 to 8), in MCDB 131 + 2% v/v FCS + 3pg/m!
heparin + Ipg/m] hydrocortisone, at a concentration of 1000 cells/well in 96 well plates.
After a minimum of 4 hours they were dosed with the appropriate growth factor (i.e. VEGF
3ng/ml, EGF 3ng/ml or b-FGF 0.3ng/ml) and compound. The cultures were then incubated
for 4 days at 37°C with 7.5% CO,. On day 4 the cultures were pulsed with 1uCi/well of
tritiated-thymidine (Amersham product TRA 61} and incubated for 4 hours. The cells were
harvested using a 96-well plate harvester (Tomtek) and then assayed for incorporation of
tritium with a Beta plate counter. Incorporation of radioactivity into cells, expressed as cpm,
was used to measure inhibition of growth factor-stimulated cell proliferation by compounds.

() In Vivo Solid Tumour Disease Model

This test measures the capacity of compounds to inhibit solid tumour growth.

CaLu-6 tumour xenografls were established in the flank of female athymic Swiss
nu/nu mice, by subcutaneous injection of 1x10° CaLu-6 cells/mouse in 100ul of a 50% (v/v)
selution of Matrigel in serum free culture medium. Ten days after cellular implant, mice were
allocated to groups of 8-10, so as to achieve comparable group mean volumes. Tumours were
measured using vernier calipers and volumes were calculated as: (I x w) x V@ x w) x (n/6) ,
where / is the longest diameter and w the diameter perpendicular to the longest. Test
compounds were administered orally once daily for a minimum of 21 days, and control
animals received compound diluent. Tumours were measured twice weekly. The level of
growth inhibition was calculated by comparison of the mean tumour volume of the control
group versus the treatment group using a Student T test and/or a Mann-Whitney Rank Sum
Test. The inhibitory effect of compound treatment was considered significant when p<0.05.

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

composition which comprises a compound of the formula I as defined hereinbefore or a

JP 2004-505964 A 2004.2.26
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pharmacentically acceptable salt thereof, in association with a pharmaceutically acceptable

excipient or carrier.

The composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,
intravascular or infusion) for example as a sterile solution, suspension or emulsion, for topical
administration for example as an ointment or cream or for rectal administration for example as
a suppository. In general the above compositions may be prepared in a conventional manner
using conventional excipients.

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

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

‘We have found that compounds of the present invention inhibit VEGF receptor
tyrosine kinase activity and are therefore of interest for their antiangiogenic effects and/or
their ability to cause a reduction in vascular permeability.

A further feature of the present invention is a compound of formula I, or a
pharmaceutically acceptable salt thereof, for use as a medicarnent, conveniently a compound
of formula I, or a pharmaceutically acceptable salt thereof, for use as a medicament for
producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded
animal such as a human being,

Thus according to a further aspect of the invention there is provided the use of a
compound of the foxmula I, or a pharmaceutically acceptable salt thereof in the manufacture
of a medicament for use in the production of an antiangiogenic and/or vascular permeability
reducing effect in a warm-blooded animal such as a human being.

According to a further feature of the invention there is provided a method for
producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded

animal, such as a human being, in need of such treatment which comprises administering to

JP 2004-505964 A 2004.2.26
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said animal an effective amount of a compound of formula I or a pharmaceutically acceptable

salt thereof as defined hereinbefore.

As stated above the size of the dose required for the therapeutic or prophylactic
treatment of a particular disease state will necessarily be varied depending on the host treated,
the route of administration and the severity of the illness being treated. Preferably a daily
dose in the range of 1-50mg/kg is employed. However the daily dose will necessarily be
varied depending upon the host treated, the particular route of administration, and the severity
of the illness being treated. Accordingly the optimum dosage may be determined by the
practitioner who is treating any particular patient.

The antiangiogenic and/or vascular permeability reducing treatment defined
hereinbefore may be applied as a sole therapy or may involve, in addition to a compound of
the invention, one or more other substances and/or treatments. Such conjoint treatment may
be achieved by way of the simultaneous, sequential or separate administration of the
individual components of the treatment. In the field of medical oncology it is normal practice
to use a combination of different forms of treatment to treat each patient with cancer. In
medical oncology the other component(s) of such conjoint treatment in addition to the
antiangiogenic and/or vascular permeability reducing treatment defined hereinbefore may be:
surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three main categories
of therapeutic agent:

(i) other antiangiogenic agents that work by different mechanisms from those defined
hereinbefore (for example linomide, inhibitors of integrin vp3 function, angiostatin, razoxin,
thalidomide), and including vascular targeting agents (for example combretastatin phosphate
and the vascular damaging agents described in International Patent Application Publication
No. WO 99/02166 the entire disclosure of which document is incorporated herein by
reference, (for example N-acetylcolchinol-O-phosphate) and in International Patent
Application Publication No. WO 00/40529 the entire disclosure of which document is
incorporated herein by reference);

(ii) cytostatic agents such as antioestrogens (for example tamoxifen,toremifene, raloxifene,
droloxifene, iodoxyfene), progestogens (for example megestrol acetate), aromatase inhibitors
(for example anastrozole, letrazole, vorazole, exemestane), antiprogestogens, antiandrogens
(for example flutamide, nilutamide, bicalutamide, cyproterone acetate), LHRH agonists and

antagonists (for example goserelin acetate, luprolide), inhibitors of testosterone 5o~
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dihydroreductase (for example finasteride), anti-invasion agents (for example

metalloproteinase inhibitors like marimastat and inhibitors of urokinase plasminogen activator
receptor function) and inhibitors of growth factor function, (such growth factors include for
example platelet derived growth factor and hepatocyte growth factor such inhibitors include
growth factor antibodies, growth factor receptor antibodies, tyrosine kinase inhibitors and
sering/threonine kinase inhibitors); and

(iif) antiproliferative/antineoplastic drugs and combinations thereof; as used in medical
oncology, such as antimetabolites (for example antifolates like methotrexate,
fluoropyrimidines like 5-fluorouracil, purine and adenosine analogues, cytosine arabinoside);
antitumour antibiotics (for example anthracyclines like doxorubicin, daunomycin, epirubicin
and idarubicin, mitomycin-C, dactinomycin, mithramyein); platinum derivatives (for example
cisplatin, carboplatin); alkylating agents (for example nitrogen mustard, melphalan,
chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotepa), antimitotic
agents (for example vinca alkaloids like vincristine and taxoids like taxol, taxotere);
topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide,
amsacrine, topotecan, and also itinotecan); also enzymes (for example asparaginase); and
thymidylate synthase inhibitors (for example raltitrexed);

and additional types of chemotherapeutic agent include:

(iv) biological response modifiers (for example interferon); and

(v) antibodies (for example edrecolomab).

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

As stated above the compounds defined in the present invention are of interest for their
antiangiogenic and/or vascular permeability reducing effects. Such compounds of the
invention are expected to be useful in a wide range of disease states including cancer,
diabetes, psoriasis, rheunatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic
nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute inflammation,
excessive scar formation and adhesions, lymphoedema, endometriosis, dysfunctiona] uterine
bleeding and ocular diseases with retinal vessel proliferation. In particular such compounds of
the invention ate expected to slow advantageously the growth of primary and recurrent solid
tumours of, for example, the colon, breast, prostate, lungs and skin. More particularly such



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

30

(186)

WO 02/12226 PCT/GB01/03553

-75-
compounds of the invention are expected to inhibit the growth of those primary and recurrent

solid tumours which are associated with VEGF, especially those tumours which are
significantly dependent on VEGF for their growth and spread, including for example, certain
turmours of the colon, breast, prostate, lung, vulva and skin.

Tn addition to their use in therapentic medicine, the compounds of formula I and
their pharmaceutically acceptable salts are also useful as pharmacological tools in the
development and standardisation of in vitro and in vivo test systems for the evaluation of the
effects of inhibitors of VEGF receptor tyrosine kinase activity in laboratory animals such as
cats, dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents.

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

The invention will now be illustrated in the following non-limiting Examples in
which, unless otherwise stated:-

(i) evaporations were carried out by rotary evaporation in vacuo and work-up

procedures were carried out after removal of residual solids such as drying agents by filtration;

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

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

(iv) yields are given for illustration only and are not necessarily the maximum
attainable;

(v) melting points are uncorrected and were determined using a Mettler SP62
automatic melting point apparatus, an oil-bath apparatus or a Koffler hot plate apparatus.

(vi) the structures of the end-products of the fornula I were confirmed by tuclear
(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic
resonance chemical shift values were measured on the delta scale and peak multiplicities are
shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; q, quartet, quin,

quintet;

JP 2004-505964 A 2004.2.26
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(vii) intermediates were not generally fully characterised and purity was assessed by

thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), infra-red
(IR) or NMR analysis;
(viii) HPLC were run under 2 different conditions:

1) on a TSK Gel super ODS 2uM 4.6mm X Scm column, eluting with a gradient of methanol
in water (containing 1% acetic acid) 20 to 100% in 5 minutes. Flow rate 1.4 ml/minute.
Detection: U.V, at 254 nm and light scatiering detections;

2) on a TSK Gel super ODS 2uM 4.6mm x Sem column, eluting with a gradient of methanol
in water (containing 1% acetic acid) 0 ta 100% in 7 minutes. Flow rate 1.4 mUminute.
Detection: U.V. at 254 nm and light scattering detections.

(ix) petroleum ether refers to that fraction boiling between 40-60°C
(x) the following abbreviations have been used:-

DMF N,N-dimethylformamide

DMSO dimethylsulphoxide

TFA trifluoroacetic acid

NMP 1-methyl-2-pyrrolidinons

THF tetrahydrofuran

HMDS 1,1,1,3,3,3-hexamethyldisilazane.
HPLC RT HPLC retention time

DEAD diethy! azodicarboxylate

DMA dimethylacetamide

DMAP 4-dimethylaminopyridine

JP 2004-505964

A 2004.2.26
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Example 1
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A solution of 4-chloro-6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy)quinoline (8¢
mg, 0.21 mmol) and 5-aminoindole (33 mg, 0.25 mmol) in 2-pentanol (2.5 ml) containing
6.2N HCl in {sopropanol (40 pl) was heated at 120°C for 3 hours. After cooling, the solid was
collected by filtration, washed with isopropanol followed by ether and dried under vacuum to
give 6-cyano-7-(3-(1,1-dioxothiomorpholine)propoxy)-4-(indol-5~ylamino)quineline
hydrochloride (104 mg, 90 %).
'H NMR Spectrum: (DMSOdg, CFsCOOD) 2.3-2.45 (m, 2H) ; 3.52 (m, 2H) ;3.7 (brs, 4H) ;
3.9 (brs, 4H) ; 4.42 (m, 2H) ; 6.55 (d, 1H); 6.7 (d, 1H) ; 7.1 {m, 1H); 7.5 (m, 2H) ; 7.65 (m,
2H) ; 8.45 (dd, 1F) ; 9.3 (s, 1H) :
MS - ESL: 476 [MH]"

The starting material was prepared as follows:

A mixture of 3-amino-1-propano} (650p1, 8.4mmot) and vinyl sulphone (1g, 8.4mmol)
was heated at 110°C for 45 minutes. The mixture was allowed to cool and was purified by
column chromatography eluting with methylene chloride/methanol (95/5) to give 3-(1,1-
dioxothiomorpholino)propan-1-ol {800mg, 90%).

"H NMR Spectrum: (CDCls) 1.7-1.8(m, 2H); 2.73(t, 2H); 3.06(br s, 8H); 3.25(s, 1H); 3.78(t,
2H)
MS - BSE: 194 [MHT"

A suspension of 4-chloro-6-cyano-7-methoxyquineline (26.7 g, 122 mmol), (prepared

by an analogous procedure to that described for the starting material in Example 1 of

JP 2004-505964 A 2004.2.26
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International Application Publication No. WO 98/13350, which document is incorporated

herein by reference, but nsing methanol instead of 2-methoxyethanol), and alumininm
trichloride (50 g, 372 mmol) in benzene (600 ml) was heated at reflux for 40 minutes. After
cooling the volatiles were removed under vacuum and the residue was dissolved in ethyl
acetate (1.5 1) and poured onto a mixture of ice/water (1/1, 750 ml). The organic layer was
separated. The aqueous layer was adjusted to pH 4.3 with 2N NaOH and extracted with ethyl
acetate. The organic layers were combined, dried (MgSQO4) and evaporated. The residue was
triturated with ether, collected by filtration and dried under vacuum to give 4-chloro-6-cyano-
7-hydroxyquinoline (20.5 g, 82 %).
"HNMR Spectrunm: (DMSOdg) 7.5 (s, 1H) ; 7.65 (d, 1H) ; 8.6 (s, 1H) ; 8.8 (d, 1H)
Mass spectrum: 227 [MNa]*

3-(1,1-Dioxothiemorpholino)propan-1-ol (283 mg, 1.46 mmol) was added to 2
suspension of 4-chloro-6-cyano-7-hydroxyquineline (200 mg, 0.97 mmol) in methylene
chloride (30 ml), followed by the addition of triphenylphosphine (512 mg, 1.95 mmol) and 2
solution of diethyl azodicarboxylate (310 pl, 1.95 mmol) in methylene chloride (700 pl) in
portions. After stirring for 5 minutes at ambient temperature, the volatiles were removed
under vacuum. The residue was purified by column chromatography eluting with a mixture of
methanol/ethyl acetate/methylene chloride (5/50/45). After combining the fractions
containing the expected product, the solvents were removed under vacoum and the residue
was triturated with methanol, collected by filtration, washed with methanol and dried under
vacuuin to give 4-chloro-6-cyano-7-(3~(1,1-dioxothiomerpholino)propoxy)quinoline (321 mg,
87 %).
'HNMR Spectrum: (CDCLy) 2.12 (m, 2H) ; 2.8 (¢, 2H) ; 3.1 (s, 8H) ; 4.3 (1, 2H) ; 7.48 (d, 1H)
3 7.58 (s, 1H) ; 8.55 (s, 1H) ; 8.8 (s, 1H)

Examples 2-3

Using an analogous procedure to that described in Example 1, the appropriate
aminoindoles were reacted with 4-chloro-6-cyano-7-(3-(1,1-
dioxothiomorphelino)propoxy)quineline to give the cotresponding compounds described in
TableI:

JP 2004-505964 A 2004.2.26
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Table I
Example | Weight | Yield | MS-ESI | Note R
(mg) | (%) | MH
2 104 88 490 a H
N,
-
HN
3 118 97 504 b H
N
vy
HN

5 a) 4-Chloro-6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy)quinoline was reacted with 5-
amino-2-methylindole (37 mg) to give 6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy-4-
(2-methylindo}-5-ylamino)quinoline hydrochloride.

"H NMR Spectrum: (DMSQds, CFaCOOD) 2.4 (5, 3H) ; 2.3-2.45 (m, 2H) ; 3.5 (t, 2H) ; 3.7
(brs, 4H) ; 3.85 (br s, 4H) ; 4.42 (br s, 2H) ; 6.22 (0.5H, partly exchanged) ; 6.65 (d, 1H) ;

10 702 (dd, 1H) ; 7.45 (m, 2H) ; 7.5 (5, 1H) ; 8.4 (d, LKD) ; 9.3 (s, 1ED)

b) 4-Chloro-6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy)quinoline was reacted with 5-
amino-2,3-dimethylindole (40 mg) to give 6-cyano-4-(2,3-dimethylindol-5-ylamino)-7-(3-

(1,1-di

)propoxy)qui

11,03 (s, TH) ; 11.2 5, 1H)

hydrochloride.
15 'HNMR Spectrum: (DMSOdg) 2.2 (s, 3H) 5 2.35 (5, 3H) ; 3.35-3.9 (m, 10H) ; 442 t,2H);
6.62 (d, 1H) ; 7.02 (d, 1H) ; 7.4 (d, 1H) ; 742 (s, IH) ; 7.58 (s, 1H) ; 8.4 (s, 1H) ; 9.35 (5, 1H)

JP

2004-505964 A 2004.2.26
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Using an analogous procedure to that described in Example 1, 4-chloro-6-cyano-7-(2-

(1,2,3-triazol-1-yl)ethoxy)quinoline (60 mg, 0.2 mmol) was reacted with 5-aminoindole (32
5 mg, 0.25 mmol) to give 6-cyano-4-(indol-5-ylamino)-7-(2-(1,2,3-triazel-1-
yDethoxy)quinoline (74 mg, 86 %).
"H NMR Spectrum: (DMSOdg) 4.76 (t, 2H) ; 5.0 (t, 2H) ; 6.5 (s, 1H) ; 6.65 (d, 1H) ; 7.12 (d,
1H) ;7.5 (m, 2H) ; 7.6 (4, 1H) ; 7.65 (5, 1H) ; 7.82 (s, 1H) ; 8.22 (s, 1H) ; 8.4 (d, 1H) ; 9.3 (s,
1H); 10.12 (s, 1H) ; 10.42 (s, 1H)
10 MS - ESL 396 [MH]"

The st‘am'ng material was prepared as follows:
A solution of diethyl azodicarboxylate (1.15 ml, 7.3 numeol) in methylene chioride (2
ml) was added in portions to a suspension of 4-chloro-6-cyano-7-hydroxyquinoline (1 g, 4.9
15 mmol), (prepared as described for the starting material in Example 1), 2-(1,2,3-triazol-1-y1)-
ethan-1-ol (663 mg, 5.9 mmol), (J. Antib. 1993, 46, 177), and triphenylphosphine (1.92 g, 7.3
mmol) in methylene chloride (150 ml). After stirring for 10 minutes at ambient temperature,
triphenylphosphine (256 mg, 0.98 mmol) was added followed by diethyl azodicarboxylate
(154 pl, 0.98 mmol). The reaction mixture was stirred for 30 minutes and the volatiles were
20 removed wnder vacuum and the residue was purified by column chromatography eluting with
methylene chloride/ethyl acetate/methanol (45/50/5). The fractions containing the expected
product were combined and evaporated under vacuum. The residue was triturated with ether,
collected by filtration, washed with ether and dried under vacuum to give 4-chloro-6-cyano-7-
(2-(1,2,3-triazol-1-yl)ethoxy)quineline (470 mg, 32%).
25 'H NMR Spectrum: (DMSOdg) 4.76 (1, 2H) ; 4.95 (t, 2H) ; 7.6-7.8 (m, 3H), 8.2 (s, 1H) ; 8.7
(5, 1H) ;8.9 (d, 1H)
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Examples 5-6

Using an analogous procedure to that described in Example 4, the appropriate
aminoindoles were reacted with 4-chloro-6-cyano-7-(2-(1,2,3-riazol-1-yl)ethoxy)quinoline to

give the corresponding compaunds described in Table I

N

=

N
N\/\o

&

Table I

Example | Weight | Yield | MS-ESI | Note
(mg) | (%) | MH]

5 61 68 410 a

6 65 71 424 b

2 )
=
N 2T N AT

HN

a) 4-Chloro-6-cyano-7-(2-(1,2,3-triazol-1-ylethoxy)quinoline was reacted with 5-amino-2-

methylindole (35 mg) to give 6-cyano-4-(2-methylindol-5-ylamino)-7-(2-(1,2,3-triazol-1-

yDethoxy)quineline hydrochloride.

'H NMR Spectrum: (DMSOds) 2.42 (s, 3H) ; 4.75 (t, 25) ; 5.02 (t, 2H) ; 6.25 (5, 1H) ; 6.62
(d, TH) ; 7.02 (d, 1H) ; 7.5 (m, 3H) ; 7.8 (s, 1H) ; 8.2 (5, 1H) ; 8.4 (d, 1H) ; 9.3 (5, 1H) ; 11.1
(s, 1) ; 11.3 (5, 1H)

b) 4-Chloro-6-cyano-7-(2-(1,2,3-triazol-1-yDethoxy)quinoline was reacted with 5-amino-2,3-
dimethylindole (38 mg) to give 6-cyano-4-(2,3-dimethylindol-5-ylamino)-7-(2-(1,2,3-
triazol-1-yDethoxy)quineline hydrochloride.
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"H NMR Spectrum: (DMSOd) 2.15 (s, 3H) ; 2.35 (5, 3H) ; 475 (t, 2H) ; 5.0 (t, 2H) ; 6.6 (4,

1H); 7.0 (d, 1E0) ; 7.4 (m, 2H) ; 7.5 (s, 1H) ; 7.8 (s, 1H) ; 8.2 (5, 1H) ; 8.4 (d, 1H) ; 9.3 (5, 1H)
5 1L0 (s, 1H) ; 11.2 (s, 1H)

Example 7
H
N
Y/
- 3 ,H 1
2 / X I
0»_(\N/\/\o N Ho
0«,8\/' . _'_(;(\N/\/\o N
oS "

A suspension of 4-chloro-6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy)quinoline (100
mg, 0.26 oumol), (prepared as described for the starting material in Example 1), 5-
hydroxyindole (42 mg, 0.32 mmol) and cesium carbonate (129 mg, 0.39 mmol) in DMF (1
ml) was stitred for 10 minufes at ambient temperature followed by 1.5 hours at 70°C. After
cooling, water (5 ml) was added. The precipitate was filtered, washed with water and dried
under vacuum. The solid was purified by column chromatography, eluting with
methanol/methylene chloride/ethyl acetate {(5/45/50) to give 6~cyano-7-(3-(1,1-
dioxothiomerpholino)propoxy)-4-(indol-5-yloxy)quinoline (28 mg, 22 %).

"H NMR Spectrum: (DMSOde) 2.05 (m, 2H) ; 2.75 (m, 2H) ; 2.95 (br s, 4H) ; 3.15 (brs, 4H) ;
4.4 (t,2H) ; 6.48 (d, 1H) ; 6.5 (s, 1H) ; 7.02 (d, 1¥); 7.5 (brs, 2H) ; 7.55 (d, 1H) ; 7.65 (s,
1H); 8.7 (d, 1H) ; 8.85 (s, 1H) ; 11.35 (s, 1H)

MS - EST: 477 [MH]*

Example 8
u
N.

ot oL
o0 - .

o.f N0 N Hom m

S 3 YA W

e N “

N

o)

Using an analogous procedure to that described in Example 7, 4-chloro-6-cyano-7-(3-(1,1-
dioxothiomorpholino)propexy)quineline (100 mg, 0.26 mmol) was reacted with 2,3-dimethyi-

JP 2004-505964 A 2004.2.26
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5-hydroxyindole (51 mg, 0.32 mmol), (Arch. Pharm. 1972, 305, 159), to give 6-cyano-4-(2,3-

dimethylindol-5-yloxy)-7-(3-(1,1-dioxothiomorpholino)propexy)quinoline (85 mg, 64 %).
"H NMR Spectrum: (DMSOds) 2.05 (¢, 2H) ; 2.15 (s, 3H) ; 2.35 (5, 3H) ; 2.75 (1, 2H) ; 2.95
(brs, 4H) ; 3.15 (brs, 4H) ; 4.4 (t, 2H) ; 6.45 (d, 1H) ; 6.9(d, 1H); 7.3 (s, LH) ; 7.4 (d, 1H) ;
7.65 (s, 1H) ; 8.7 (d, 1H) ; 8.8 (s, 1H) ; 10.9 (s, 1H)

MS - ESI: 505 [MH]*

Example 9

N0 e Hom N\Xj\/%
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A suspension of 4-chloro-6-cyano-7-(3-(1,1-dioxothiomorpholine)propoxy)quinoline (100
mg, 0.26 mmol), (prepared as described for the starting material in Example 1), 5-hydroxy-2-
methylindole (46 mg, 0.32 mmol) and cesium carbonate (129 mg, 0.39 mmol) in DMF (1 mi)
was stirred for 10 minutes at ambient temperature followed by 1.5 hours at 70°C. After
cooling, water (5 ml) was added. The mixture was extracted with ethyl acetate. The organic
layer was separated, washed with water, brine, dried (MgSOy) and evaporated. The residue
was purified by column chromatography eluting with methanol/methylene chloride/ethyl
acetate (5/45/50) to give 6-cyano-7-(3-(1,1-diexothi holino)propoxy)-4-(2-

methylindol-5-yloxy)quineline (30 mg, 23 %).

'H NMR Spectrum: (DMSOdg) 2.0 (m, 2H) ; 2.4 (s, 3H) ; 2.7 {t, 2H) ; 2.9 (brs, 4H) ; 3.1 (br
s, 4H) ; 4.35 (1, 2H) ; 6.15 (s, 1H) ; 6.4 (d, 1H) ; 6.9 (dd, 1H) ; 7.3 (s, 1H) ; 7.4 (d, 1H) ; 7.6 (s,
1H) ; 8.65 (d, 1H) ; 8.8 (5, 1H) ; 1112 (s, 1H)

MS - ESL: 491 [MH]"
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Example 10

A solution of 4-chloro-6~cyano-7-hydroxyquinoline (852 mg, 4.2 mmol), (prepared as
described for the starting material in Example 1), and 5-amino-2,3-dimethylindole (800 mg, 5
mmol) in isopropanol (25 mi) containing 6.2N HCI in isopropanol was heated at 80°C for 2
hours. After cooling, the solid was collected by filtration, washed with isopropanol followed
by ether and dried under vacuum. The solid was partitioned between acetonitrile/ethy] acetate
(1/1) and water. The pH of the aqueous layer was adjusted to 7-8 with saturated aqueous
sodium hydrogen carbonate followed by IN citric acid. The organic layer was separated,
washed with water, brine, dried (MgSO4) and evaporated to give 6-cyano-4~(2,3-
dimethylindol-5-ylamino)-7-hydrexyquinoline (650 mg, 47 %).

'"H NMR Spectrum: (DMSOde) 2.15 (s, 3H) ; 2.35 (s, 3H) ; 6.25 (br s, 1H) ; 6.9 (d, 1H); 7.3
(0, 2H) ; 8.05 (br's, 1H) ; 8.8 (br s, 1H); 9.3-9.7 (br s, 1H) ; 10.8 (brs, 1H)

MS - ESE 329 [MH]*

Example 11

i
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A suspension of 4-chloro-6-cyano-7-(3-(pyrrolidin-1-yl)propoxy)quinoline (500 mg, 1.58
mmol), 4-fluoro-5-hydroxy-2-methylindole (314 mg, 1.9 mmol) and cesium carbonate (775
mg, 2.38 mmol) in DMF (15 ml) was heated at 95°C for 2 hours. After removal of the
volafiles by evaporation under vacuum, the residuc was dissolved in methylene chloride and

poured onto a column of silica and eluted with a mixture of methylene chloride/methanol

JP 2004-505964 A 2004.2.26
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(90/10) followed by methylene chloride/methanol/methanol saturated with ammonia

(88/10/2). The fractions containing the expected product were combined and evaporated to
give 6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline
(558 mg, 79 %).

THNMR Spectrum: (DMSOdg) 1.7 (br s, 4H) ; 2.05 (m, 2H) ; 2.45 (s, 3H) ; 2.55 (5, 4H) ; 2.65
(t, 2H) ; 4.38 (t, 2H) ; 6.3 (s, 1H) ; 6.48 (d, 1H) ; 7.05 (dd, 1H) ; 7.25 (d, 1H) ; 7.62 (s, 1H) ;
8.72 (d, 1H) ; 8.85 (s. 1H)

MS - ESL 445 [MH["

The starting material was prepared as follows:

Pymrolidine (50 g, 700 mmol), 3~chloropropanol (58.5 mf, 700 mmol) and potassiwm
carbonate (145 g, 1.05 mol) were refluxed in acetonitrile (1 §) for 20 hours. Upon cooling to
ambient temperature the precipitate was filtered off and rinsed with acetonitrile. The solvent
was evaporated off and the residual oil purified by distillation under vacuum to give 3-
(pyrrolidin-1-yl)propan-1-ol (62.1 g, 69 %).

'H NMR Spectrun: (CDCls) 1.75 (1, 6H); 2.55 (m, 4H); 2.75 (t, 2H); 3.85 (1, 2H); 5.50 (br s,
1H)

To a suspension of 4-chloro-6-cyano-7-hydroxyquinoline (10.22 g, 50 mmol),
(prepared as described for the starting material in Example 1), 3-(pyrrolidin-1-yl)propan-1-ol
(8.1 ml, 60 mmol) and triphenylphosphine (26.2 g, 100 mmol) in methylene chloride (200 mf)
was added diethyl azodicarboxylate (16.4 ml, 100 mmol) in portions. After stirring the
reaction mixture for 2 hours at ambient temperature, the volatiles were removed under
vacuum and the residue was purified by column chromatography eluting with ethyl
acetate/methylene chloride (1/1) followed by methanol/ethyl acetate/methylene choride (1/4/5
followed by 1/0/9) followed by methanol saturated with ammonia/methylene chloride (1/9
followed by 2/8). The fractions containing the expected product were combined and the
volatiles were removed under vacuum. The residue was triturated with ether, collected by
filtration, washed with ether and dried under vacuum to give 4-chloro~6-cyano-7-(3-
(pyrrolidin-1-yhypropoxy)quinoline (14.3 g, 90%).

'H NMR Spectrum: (DMSOdg) 1.8-2.0 (m, 2H) ; 2.0-2.15 (m, 2H) ; 2.2-2.3 (m, 2H) ; 3.05-3.2
(m, 2H) ; 3.35-3.45 (t, 2H), 3.68 (m, 2H) ; 4.45 (1, 2FD) ; 7.74 (s, 1H) ; 7.77 (4, 1H) ; 8.73 (s,
1H) ; 8.96 (d, 1H)

JP 2004-505964 A 2004.2.26
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To a solution of 2-fluoro-4-nitroanisole (9.9 g, 58 mmol) and 4-

chlorophenoxyacetonitrile (10.7 g, 64 mmol) in DMF (50 ml) cooled at -15°C was added
potassium tert-butoxide (14.3 g, 127 mmeol) in DMF (124 m1). After stirring for 30 minutes at
-15°C, the mixture was poured onto cooled 1IN hydrochloric acid. The mixture was extracted
with ethyl acetate. The organic layer was washed with 1N sodium hydroxide, brine, dried
(MgS0Os) and evaporated. The residue was purified by colunn chromatography eluting with
methylene chloride. The fractions containing the expected product were combined and
evaporated. The residue was dissolved in ethanol (180 ml) and acetic acid (24 ml) containing
10 % palladium on charcoal (600 mg) and the mixture was hydrogenated under 3 atmospheres
pressure for 2 hours. The mixture was filtered, and the volatiles were removed under vacoum.
The residue was partitioned between ethyl acetate and water. The organic layer was

separated, and washed with saturated sodium hydrogen carbonate followed by brine, dried
(MgSQ,) and evaporated. The residue was purified by column chromatography eluting with
methylene chloride to give a mixture of 4-fluoro-5-methoxyindole and 6-fluoro-5-
methoxyindole (5.64 g, 59 %) in a ratio 1/2.

lHNl\/[RSpec:trurn: (DMSOdg) 3.85 (s, 3H) ; 6.38 (s, 1H, 6-Fluoro) ; 6.45 (s, 1H ; 4-Fluoro) ;
6.9-7.4 (m, 3H)

A solution of 4-fluoro-5-methoxyindole and 6-fluoro-5-methoxyindole in a ratio 1/2
(496 mg, 3 mmol), di-tersbutyl dicarbonate (720 mg, 3.3 mmol) in acetonitrile (12 ml)
containing DMAP (18 mg, 0.15 mmol) was stirred at ambient temperature for 24 hours. The
volatiles were removed under vacuum. The residue was dissolved in ethyl acetate, washed
with IN hydrochloric acid, followed by water, brine, dried (MgSQ,) and evaporated to give a
mixture of 4-fluoro-5-methoxy-1-tert-butoxycarbonylindole and 6-fluoro-5-methoxy-1-tert-
butoxycarbonylindole in a ratio 1/2 (702 mg, 88 %).

"H NMR Spectrum: (DMSOde) 1.65 (s, 9H) ; 3.9 (s, 3H) ; 6.6 (d, 1H, 6-fluoro) ; 6.72 (d, 13,
4-fluoro) ; 7.2 (t, 1H, 6-fluoro) ; 7.4 (d, 1H, 4-fluoro) ; 7.62 (d, 1H, 6-fluoro) ; 7.68 (d, 1H, 4-
fluora) ; 7.78 (s, 1H, 4-fluora) ; 7.85 (s, 1H, 6-fluoro)

To a solution of 4~fluoro-5-methoxy-1-tert-butoxycarbonylindole and 6~fluoro-5-
methoxy-1-fert-butoxycarbonylindole in a ratio 1/2 (8.1 g, 30.5 mmol) in THF (100 ml)
cooled at -65°C was added terz-butyllithium (1.7 M) (23 ml, 35.7 mmol). After stirring for 4
hours at -70°C, methyl jodide (8.66 g, 61 mmol) was added and the mixture was left to warm-
up to ambient temperature. Water was added and the mixture was extracted with ether. The

JP 2004-505964 A 2004.2.26
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organic layer was washed with water, brine, dried (MgSOy) and evaporated and was used

directly in the next step.

The crude product was dissolved in methylene chloride (100 ml) and TFA (25 ml) was
added. After stirring for 1 hour at ambient temperature, the volatiles were removed under
vacuum. The residue was dissolved in ethyl acetate and the organic layer was washed with
1N sodium hydroxide, followed by water, brine, dried (MgSOs) and evaporated. The residue
was purified by column chromatography, eluting with ethyl acetate/petroleum ether (3/7) to
give 6-fluoro-5-methoxy-2-methylindole (1.6 g) and 4-fluore-5-methoxy-2-methylindole (0.8
g, 48 %).
6-fluoro-5-methoxy-2-methylindole:

MS-ESI : 180 [MH]"

'HNMR Spectrum: (DMSOdy) 2.35 (s, 3H) ; 3.8 (s, 3H) ; 6.05 (s, 1H) ; 7.1 (s, 1H) ; 7.12 (s,
1H); 10.8 (s, 1H)

4-fluoro-5-methoxy-2-methylindole:

MS-ESI : 180 [MH]*

'HNMR Spectrum: (DMSOde) 2.35 (s, 3H) ; 3.8 (s, 3H) ; 6.15 (s, 1H) ; 6.9 (1, 1H) ; 7.05 (d,
1H); 11.0 (s, 1H)

To a solution of 4-fluoro-5-methoxy-2-methylindole (709 mg, 3.95 mmol) in
methylens chloride (9 ml) cooled at -30°C was added a solution of boron tribromide (2.18 g,
8.7 mmol) in methylene chloride (1 ml). After stirring for 1 hour at ambient temperature, the
mixture was poured onto water and was diluted with methylene chloride. The pH of the
aqueous layer was adjusted to 6. The organic layer was separated, washed with water, brine,
dried (MgSO4) and evaporated. The residue was purified by column chromatography, eluting
with ethyl acetate/petroleum ether (3/7) to give 4-fluoro-5-hydroxy-2-methylindole (461 mg,
70 %).

MS-ESI: 166 [MH]"

'H NMR Spectrum: (DMSQdg) 2.35 (s, 3H) ; 6.05 (s, 1H) ; 6.65 (dd, 1H) ; 6.9 (d, 1H) ; 8.75
(s, 1H) ; 10.9 (s, 1H)

13C NMR Spectrum: (DMSQOdeg) 13.5; 94,03 106,05 112; 1185 (d) ; 132 (d) ; 136 (d) ;
136.5 ; 142.5 (d)

JP 2004-505964 A 2004.2.26
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Alternatively the 4-fluoro-5-hydroxy-2-methylindole may be prepared as follows:

To a suspension of sodium hydride (5.42 g, 226 mmol) (prewashed with pentane) in
THF (100 m) cooled at 10°C was added ethyl acetoacetate (29.4 g, 226 mmol) while keeping
the temperature below 15°C. After completion of addition, the mixture was further stirred for
15 minutes and cooled to 5°C. A solution of 1,2,3-trifluoro-4-nitrobenzene (20 g, 113 mmol)
in THF (150 ml) was added while keeping the temperature below 5°C. The mixture was then
left to warm up to ambient temperature and stirred for 24 hours. The volatiles were removed
under vacuum and the residue was partitioned between ethyl acetate and 2N aqueous
hydrochloric acid. The organic layer was washed with water, brine, dried (MgSO4) and
evaporated. The residue was dissolved in concentrated hydrochloric acid (650 ml) and acetic
acid (600 ml) and the mixture was refluxed for 15 hours. After cooling, the volatiles were
removed under vacuum and the residue was partitioned between aqueous sodium hydrogen
carbonate (5 %) and ethyl acetate. The organic layer was washed with sodium hydrogen
carbonate, water, brine, dried (MgSO4) and evaporated. The residue was purified by column
chromatography eluting with ethyl acetate/petrolewm ether (75/25) to give 3-acetylmethyl-1,2-
difluoro-4-nitrobenzene (17.5 g, 72 %).

"H NMR Spectrum: (CDCls) 2.4 (s, 3H) ; 425 (s, 2H) ; 7.25 (dd, 1H) ; 8.0 (dd, 1H)

A solution of 3-acetylmethyl-1,2-difluoro-4-nitrobenzene (500 mg, 2.3 mmol) in
methylene chloride (5 ml) containing montmerillonite K10 (1 g) and trimethy! orthoformate
(5 ml) was stirred for 24 hours at ambient temperature. The solid was filtered, washed with
methylene chloride and the filtrate was evaporated to give 1,2-difluoro-3-(2,2-
dimethoxypropyl)~4-nitrobenzene (534 mg, 88 %).

"H NMR Spectrum: (CDCL) 1.2 (s, 3H) ; 3.2 (s, 6H) ; 3.52 (5, 2H) ; 7.18 (dd, 1H) ; 7.6 (m,
1H)

To a solution of benzyl alcohol (221 mg, 2.05 mmol) in DMA (1.5 ml) was added 60%
sodivm hydride (82 mg, 2.05 mmol). The mixture was stirred for 1 hour at ambient
temperature. A solution of 1,2-difluoro-3-(2,2-dimethoxypropyl)-4-nitrobenzene (534 mg,
2.05 mmol) in DMA. (1.5 ml) was added and the mixture was stirred for 3 hours at ambient
temperature. The mixture was diluted with IN hydrochloric acid (10 ml) and extracted with
ethyl acetate. The organic layer was evaporated and the residue was dissolved in THF (2 ml)
and 6N hydrochloric acid (0.3 ml) was added. The mixture was stirred for 1 hour at ambient
temperature and the solvents were removed under vacuum. The residue was partitioned

between ethyl acetate and water. The organic layer was separated, washed with brine, dried

JP 2004-505964 A 2004.2.26
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(MgSQy) and evaporated. The solid was triturated with ether, filtered, washed with ether and

dried under vacuum to give 3-acetylmethyl-1-benzyloxy-2-fluoro-4-nitrobenzene (350 mg, 56
%).
'"H NMR Spectrum: (CDCl) 2.35 (s, 3H) ; 4.25 (s, 2H) ; 5.25 (s, 2H) ; 7.0 (dd, 1H) ; 7.32-7.5
(m, 5H) ; 8.0 (d4, 1H)

A solution of 3-acetylmethyl-1-benzyloxy-2-fluoro-4-nitrobenzene (300 mg, 0.99
mmol) in ethanol (10 ml) and acetic acid (1 ml) containing 10 % palladium on charcoal (30
mg) was hydrogenated at 2 atmospheres pressure for 2 hours. The mixture was filtered and
the filtrate was evaporated. The residue was dissolved in ethyl acetate and the organic layer
was washed with aqueous sodium bydrogen carbonate, brine and evaporated to give 4-fluoro-
S-hydroxy-2-methylindole. The residue was purified by column chromatography eluting with
ethyl acetate/petroleum ether (3/7) to give 4-fluore-5-hydroxy-2-methylindole (63 mg, 30%).
Analytical data as above.

Alternatively the 4-fluoro-5-methoxy-2-methylindole can be prepared as follows:

A solution of sodium methoxide (freshly prepared from sodium (1.71g) and methanol
(35ml)) was added to a solution of 1,2-difluoro-3-(2,2-dimethoxypropyl)-4-nitrobenzene (16.2
g, 62 mmol), (prepared as described above), in methanol (200ml) cooled at 5°C. The mixture
was left to warm to ambient temperature and was stirred for 3 days. The volatiles were
removed under vacuum and the residue was partitioned between ethyl acetate and 2N
hydrochloric acid (Iml). The organic layer was concentrated to a total volume of 100ml and
THF (100ml) and 6N hydrochloric acid (25ml) were added. The mixture was stirred for 1
hour at ambient temperature, The volatiles were removed under vacuum and the residue was
partitioned between ethyl acetate and water. The organic layer was separated, washed with
water, brine, dried (MgSO4) and evaporated. The residue was purified by column
chromatography eluting with ethyl acetate/petroleum sther (3/7) to give 3-acetylmethyl-2-
fluoro-1-methoxy-4-nitrobenzene (12.7 g, 90%).

MS-ESI : 250 [MNa]+
'HNMR Spectrum: (CDCly) 2.38 (s, 3H) ; 4.0 (s, 3H) ; 4.25 (s, 2H) ; 7.0 (dd, 1H) ; 8.05 (d,
1H)

To a solution of 3-acetylmethyl-2-fluoro-1-methoxy-4-nitrobenzene (11.36g, 50
mol) in acetone (200ml) was added 4M aqueous ammoniurn acetate (700ml) followed by a
solution of titanium trichloride (15% in water, 340ml) dropwise. The mixture was stirred for
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10 minutes at ambient temperature and the mixture was extracted with ether. The organic

layer was washed with 0.5N agueous sodium hydroxide followed by water, brine, dried
{MgSO4) and the volatiles were removed under vacuuni. The residue was purified by colunm
chromatography eluting with methylene chloride to give 4-fluoro-5-methoxy-2-methylindole
(8.15g, 90%).
'H NMR Spectrum: (DMSO) 2.35 (s, 3H) ; 3.8 (5, 3H) ; 6.1 (s, 1H) ; 6.85 (dd, 1H) ; 7.02 (4,
1H)

Cieavage of 4-fluoro-5-methoxy-2-methylindole with boron iribromide fo give 4-
fluoro-5-hydroxy-2-methylindole is described above.

Example 12

cl cl [o}
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Using an analogous procedure to that described in Example 11, 4-chloro-6-cyano-7-(3-(4-
methylpiperazin-1-yl)propoxy)quinoline (500 mg, 1.45 mmol) was reacted with 4~fluoro-5-
hydroxy-2-methylindole (287 mg, 1.74 mmol), (prepared as described for the statting material
in Example 11), in DMF (1 ml) to give 6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(4-
methylpiperazin-1-yDpropexy)quinoline (304 mg, 44 %).

'H NMR Spectrum: (DMSOds, CF:COOD) 2.3-2.4 (m, 2H) ; 2.4 (5, 3H) ; 2.97 (s, 3H); 3.3-
4.1 (m, 8H) ; 3.5 (m, 2H) ; 4.5 (m, 2H) ; 6.3 (5, 0.5 H, partly exchanged) ; 7.02 (d, LH) ; 7.05
(dd, 1H); 7.3 (d, 1H); 7.82 (s, 1H}; 9.1 (d, 1H) ; 9.22 (s, 1H)

MS - ESL: 474 [MH]*

The statting material was prepared as follows :

Using an analogous procedure to that described for the preparation of 4-chloro-6-
cyano-7-(3-(pyrrolidin-1-yl)propoxy)quinoline, (starting material in Example 11), 4-chloro-6-
cyano-7-hydroxyquinoline (8.2 g, 40 mmol), (prepared as described for the starting material in
Example 1), was reacted with 1-(3-hydroxypropyl)-4-methylpiperazine (7.6 g, 48 mmol) to
give 4-chloro-G-cyano-7-(3-(4-methylpiperazin-1-yl)propoxy)quineline (12.4 g, 90%).

JP 2004-505964 A 2004.2.26
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"H NMR Spectrum: (DMSOds, CF;COOD) 2.3 (m, 2H) ; 2.9 (s, 3H) ; 3.45 (t, 2H) ; 3.2-3.9

(m, 10H) ; 4.42 (1, 2H) ; 7.75 (m, 2H) ; 8.69 (s, 1H) ; 8.92 (d, 1H)
MS - BSI: 345-347 [MH]*

3-Bromopropan-1-o0l (20m], 20mmel) was added dropwise to a solution of 1-
methylpiperazine (29ml, 26 mmol) in ethanol (200ml). Potasium carbonate (83 gr, 60 mmol)
was added and the mixture was refluxed for 20 hours. After cooling, the solid was filtered
and the filtrate was evaporated. The residue was triturated with ether, filtrate and evaporated.
The residue was distilled at about 60-70°C under about 0.2 mm Hg to give 1-(3-
hydroxypropyl)-4-methylpiperazine (17g, 53%).
'H NMR Spectrum: (CDCls ) 1,72 (m, 2H) ; 2.3 (s, 3H) ; 2.2-2.8 (m, 8H) ; 2.6 (t, 2H) ; 3.8 (t,
2H) ;5.3 (brs, 1H)

Example 13
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Using an analogous procedure to that described in Example 12, 4-chloro-6-cyano-7-(2-
methoxyethoxy)quinoline (200 mg, 0.76 mmol) was reacted with 4-fluoro-5-hydroxy-2-
methylindole (150 mg, 0.91 mmol), (prepared as described for the starting materjal in
Example 11}, in DMF (6 ml) to give 6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(2-
methoxyethoxy)quinoline (170 mg, 57 %).

"H NMR Spectrum: (DMSOdg) 2.45 (s, 3H) ; 3.4 (s, 3H) ; 3.82 (t, 2H) ; 4.48 (t,2H); 6.3 (s,
1H) ; 6.48 (d, 1H) ; 7.05 (dd, 1H) ; 7.25 (d, 1H) ; 7.7 (s, 1H) ; 8.72 (d, 1H) ; 8.87 (s, 1H)
MS - ESL: 392 [MH]"

JP 2004-505964 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

W

10

20

(203)

WO 02/12226 PCT/GB01/03553
-92-
Example 14
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A suspension of 4-chloro-6-cyano-7-methoxyquinoline (200 mg, 0.91 mmol),
(prepared as described for the starting material in Example 1), 4-fluoro-5-hydroxy-2-
methylindole (181 mg, 1.1 mmol), (prepared as described for the starting material in Example
11), and cesium carbonate (444 mg, 1.36 mmol) in DMF (6 ml) was heated at 95°C for 2.5
hours. After cooling, the mixture was filtered, the filtrate was evaporated under vacuum and
the residue was purified by colunm chromatography eluting with methylene chloride, followed
by methanol/ethy! acetate/methylene chloride (2/10/88 followed by 5/15/80) to give 6-cyano-
4-(4-fluoro-2-methylindel-5-yloxy)-7-methoxyquineline (111 mg, 35 %).

"H NMR Spectrum: (DMSOdg) 2.45 (s, 3H) ; 4.1 (s, 3H) ; 6.3 (s, 1H) ; 6.48 (4, 1H) ; 7.05 (dd,
1H) ; 7.25 (d, 1H) ; 7.62 (s, 1H) ; 8.72 (d, 1F) ; 8.85 (s, 1H)
MS - BSL: 348 [MH]"

Examples 15-19
Using an analogous procedure to that described in Example 14, 4-fluoro-5-hydroxy-2-~
methylindole was reacted with the appropriate chloroquinoline to give the corresponding

compounds described in Table III:

H
{
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N
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Table IIT
Example | Weight | Yield | MS-ESI | Note R
(mg) | (%) | ™MH
15 116 42 462 a O~ o
5y
16 141 51 454 b Me-S0,-(CH,)5-0
17 75 35 429 [ N
N" N0
=/
18 28 26 443 d NN
o]
19 29 39 509 e l/\N/\/\O
O=,
c,),s\)

a) 4-Fluoro-5-hydroxy-2-methylindole (119 mg) was reacted with 4-chloro-6-cyano-7-(2-

(¥

(tetrahydropyran-4-yloxy)ethoxy)quinoline (200 mg), to give 6-cyano-4-(4-fluore-2-

methylindol-5-yloxy)-7-(2-(tetrahydropyran-4-yloxy)ethoxy)quineline.

'H NMR Spectrum: (DMSOdg) 1.4-1.55 (m, 2H) ; 1.85-1.97 (m, 2H) ; 2.45 (s, 3H) ; 3.4 (m,
2H) ;3.7 (m, 1H) ; 3.85 (td, 2H) ; 3.92 (m, 2H) ; 4.45 (t, 2H) ; 6.3 (s, 1H) ; 6.5 (d, 1H) ; 7.05
(dd, 1H) ; 7.25 (d, 1H) . 7.7 (s, 1H) ; 8.72 (d, 1H) ; 8.85 (s, 1H)

The starting material was prepared as follows:
Tetrahydropyran~4-ol (19.72 g; 0.193 mol) was added dropwise (rapid addition) to a
suspension of sodium hydride (8.5 g; 0.213 mol) in DMF (200 ml) under argon. The mjxture

was heated at 50°C for 40 minutes then cooled to ambient temperature. 2-fert-Butoxyethyl
15 Dbromide (35 g, 0.193 mol), (I. Med. Chem. 1966, 361), was added dropwise followed by

JP 2004-505964 A 2004.2.26
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sodium iodide (approximately 1 g) and 15-crown-5 (20 drops). The mixture was heated at

105°C for 1 hour. Upon cooling to ambient temperature the mixture was poured into a
saturated solution of ammonivm chloride and extracted with ether (2 x 11). The organic phase
was washed with water, brine, dried (MgSOy) and the solvent evaporated off to give 4-(2-tert-
butoxyethoxy)tetrahydropyran (25 g, 64%) as a light brown oil.

"HNMR Spectrum: (CDCls) 1.20 (s, 9H); 1.60 (m, 2H); 1.90 (m, 2H); 3.50 (m, 7H); 3.95 (m,
2H)

4-(2-terr-Butoxyethoxy)tetrahydropyran (24 g, 0.12 mol) was stirred in a mixture of
methylene chloride/trifluoroacetic acid (150 ml/150 ml) at ambient temperature overnight.
The solvents were evaporated off and the residual trifluoroacetic acid was azeotroped off with
toluene. The crude oil was purified by flash chromatography using successively petrolewm
ether, petrolenm ether/methylene chloride (1/1) and methylene chloride. The organic phase
was washed with water, brine, dried (MgSQO,), filtered and the solvent evaporated.
Evaporation of the solvent gave 4-(2-trifluoroacetoxyethoxy)tetrahydropyran which was
hydrolysed with potassium hydrogen carbonate (48 g, 0.48 mol) in methanol (700 ml) and
water (300 ml) at ambient termperature for 3 hours. The solution was neutralised to pH 7 and
the solvents evaporated off. The residue was extracied with ethyl acetate, the organic phase
washed with water and brine, dried (MgSOj) and the solvent evaporated off to give 4~(2-
hydroxyethoxy)tetrahydropyran (6 g, 35 %) as a light brown oil.

"HNMR Spectrum: (CDCls, acetic acid) 1.60 (ny, 2H); 1.95 (m, 2H); 3.45 (m, 2H); 3.55 (m,
1H); 3.60 (t, 2H); 3.75 (t, 2H); 3.95 (m, 2H) ‘

To a suspension of 4-chlore-6-cyano-7-hydroxyquinoeline (400 mg, 1.95mmol),
(prepared as described for the starting material in Example 1), 4-(2-
hydroxyethoxy)tetrahydropyran (371 mg, 2.54 mmol) and triphenylphosphine (820 mg, 3.12
mmol) in methylene choride (15 ml) was added diethyl azodicarboxylate (492 ul, 3.12 mmol)
in portions. After stirring for 30 minutes, triphenylphosphine (512 mg, 1.95 mmol), 4-(2-
hydroxyethoxy)-tetrahydropyran (142 mg, 0.98 mmol) and diethyl azodicarboxylate (308 pl,
1.95 mumol) were added. The volatiles were removed under vacuum and the residue was
purified by column chrolatography eluting with methylene chloride/ethyl actetate/methanol
(60/40/0 followed by 50/50/0, 40/60/0, 60/39/1, 60/38/2 and 50/46/4) to give 4-chloro-6-
cyano-7-(2-{tetrahydropyran-4-yloxy)ethoxy)quinoline (519 mg, 65%).

JP 2004-505964 A 2004.2.26
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'H NMR Spectrum: (CDCls) 1.6-1.75 (m, 2H) ; 1.9-2.05 (m, 2H) ; 3.5 (dt, 2H) ; 3.65-3.75 (1,

1H) ; 3.9-4.1 (m, 4H) ; 4.4 (t, 2H) ; 7.45 (d, 1H) ; 7.55 (s, 1H) ; 8.55 (s, 1H) ; 8.8 (d, 1H)
MS - ESI: 333 [MH[+

b) 4-Fluoro-5-hydroxy-2-methylindele (122 mg) was reacted with 4-chloro-6-cyano-7-(3-
methylsulphonylpropoxy)quinoline (200 mg) to give 6-cyano-4-(4-fluoro-2-methylindol-5-
yloxy)-7-(3-methylsulphonylpropoxy)quincline. »

"H NMR. Spectrum: (DMSOdg) : 2.25-2.4 (m, 2H) ; 2.45 (5, 3H) ; 3.1 (s, 3H) ;

4.48 (t, 2H) ; 6.3 (s, 1H) ; 6.5 (d, 1H) ; 7.05 (dd, 1H) ; 7.25 (d, 1H) ; 7.65 (s, 1H) ; 8.75 (d,
1H) ; 8.9 (s, 1H)

The starting material was prepared as follows:

Using an analogous procedure to that described for the preparation of the starting
material in Example 15, (see note a) above), 4~chlore-6-cyano-7-hiydroxyquinoline (300 mg,
1.46 mumel), (prepared as described for the starting material in Example 1), was reacted with
3-{methylsulphonyl)-1-propanol (263 mg, 1.9 mmol) and the crude product was purified using
a gradient of methylene chloride/ethyl acetate (1/1) to (2/8) to give 4-chloro-6-cyano-7-(3-
methylsulphonylpropoxy)quinoline (428 mg, 90%)

'H NMR Spectrum: (CDCls) 2.5 (m, 2) ; 3.02 (s, 3H) ; 3.35 (t, 2H) ; 4.4 (m, 2H) ; 7.45 (d,
1H) ; 7.52 (s, 1H) ; 8.52 (s, 1H) ; 8.82 (d, 1H)
MS - ESI: 347-349 [MNa]+

A solution of 3-(methylthio)-1-propanol (5.3g, 50mmol) in methanel (500ml) was
added to a solution of OXONE, (trade mark of E.L du Pont de Nemours & Co.,Inc), (30g) in
water (150ml) and the mixture stirred at ambient temperature for 24 hours. The precipitated
solid was removed by filtration and the methanol removed from the filtrate by evaporation.
The aqueous residue was saturated with sodium chloride and extracted with methylene
chloride (4x25ml). The aqueous residne was then saturated with ammonium chloride and
extracted with ethyl acetate (4x25ml). The extracts were combined, dried (MgSOy) and the
solvent removed by evaporation to give 3~(methylsulphonyl)-1-propanol (610mg, 9%) as an
oil.

'H NMR Spectrum: (CDCls) 2.10(m, 2H); 2.96(s, 3H); 3.20(t, 2H); 3.80(t, 2H)
MS - EST: 139 [MH]
Alternatively the 3-(methylsulphonyl}-1-propanol may be prepared as follows:

JP 2004-505964 A 2004.2.26
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m-Chloroperoxybenzoic acid (67%, 25 g, 97.2 mmol) was added in portions to 3-

(methylthio)-1-propanel (5 ml, 48.6 mmol} in solution in dichloromethane. Some m-
chlorobenzoic acid precipitaied out and was removed by filtration. The filtrate was
evaporated and the residue was purified over alumina using first dichloromethane (100%) then
dichloromethane/methanol (95/5) to give 3~(methylsulphenyl)-1-propanol (4.18 g, 62%) as an

oil.

©) 4-Fluoro-3-hydroxy-2-methylindole (99 mg) was reacted with 4-chloro-6-cyano-7-(2-
(1,2,3-triazol-1-yl)ethoxy)quinoline (150 mg), (prepared as described for the starting material
in Example 4), to give 6-cyano-4-(4-fluoro-2-methylindel-5-yloxy)-7-(2~(1,2,3-triazol-1-
yl)ethoxy)quineline.

"HNMR. Spectrum: (DMSQOds) 2.45 (s, 3H) ; 4.8 {t, 2H) ; 4.97 (1, 2H) ; 6.3 (s, 1H) ; 6.5 (d,
1H); 7.05 (dd, 1H) ; 7.25 (&, 1H) ; 7.7 (s, 1H) ; 7.8 (s, 1H) ; 822 (5, 1) ; 8.75 (d, LH) ; 8.85
(s, 1H)

d) 4-Fluoro-5-hydroxy-2-methylindole (47 mg) was reacted with 4-chloro-6-cyano-7~(3-
(1,2,3-triazol-1-ylypropoxy)quinoline (75 mg)} to give 6-cyano-4-(4-fluoro-2-methylindol-5-
yloxy)-7-(3-(1,2,3-triazol-1-yDpropoxy)quineline.

"H NMR Spectrum: (DMSOds) 2.45 (s, 3H) ; 2.45-2.5 (m, 2H) ; 4.32 (t, 2H) ; 4.68 (¢, 2H) ;
6.32 (s, 1H) ; 6.5 (d, 1H); 7.05 (dd, 1H); 7.25 (d, 1H) ; 7.65 (s, 1H) ; 7.8 (s, 1H} ; 8.25 (s,
1H); 8.75(d, 1H) ; 8.9 (s, 1H)

The starting material was prepared as follows:

Using an analogous procedure to that described for the preparation of the starting
material in Example 15 (see note ) above), 4-chlore-6-cyano-7-hydroxyquinoline (300 mg,
1.46 mmol), (prepared as described for the starting material in Example 1), was reacted with
3-(1,2,3-triazol-1-yl)propan-1-ol (242 mg, 1.9 mmol) to give 4-chloro-6-cyano-7-(3-(1,2,3~
triazol-1-yl)propoxy)quinoline (349 mg, 86%).

YH NMR Spectrum: (CDCl5) 2.6 (m, 2H) ; 4.2 (¢, 2H) ; 4.75 (1, 2H) ; 7.45 (d, 1H) ; 7.45 (5,
1H) ; 7.65 (5, 1H) ; 7.7 (s, 1H) ; 8.6 (s, 1H) ; 8.8 (d, 1H)
MS - ESI: 314-316 [MH]+

JP 2004-505964 A 2004.2.26
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A mixture of 1,2,3-triazole (5g, 72.4 mmol) and ethy] acrylate (7.8 ml, 72.4 mmol)

containing pyridine (50 drops) was heated at 90°C for 4 hours. After cooling, the volatiles
were removed under vacuum and the residue was purified by column chromatography eluting
with methylene chloride/ether to give ethyl (14-1,2,3-triazol-1-yl)propanoate (3.96g, 73%).
"H NMR Spectrum: (CDCls) 1.25 (t, 3H) ; 2.95 (¢, 2H) ; 4.15 (q, 2E) ; 4.7 (t, 2H) ; 7.65 (s,
1H); 7.7 (s, 1H)

A solution of ethyl (1H-1,2,3-triazol-1-yl)propanoate (8.96g, 53 mmol) in THF (50ml)
was added dropwise to a suspension of lithium aluminium hydride (3 g, 79 mmol) in THF
(250ml) cooled at 0°C. After stirring for 1 hour at 5°C, the mixture was stirred for 1 hour at
ambient temperature. The mixture was cooled at 0°C and 4N sodium hydroxide (30ml) was
added dropwise. The mixture was filtered and the solid was washed with THF followed by
ethyl acetate. The filtrate was dried (MgSO;) and evaporated. The residue was purified by
column chromatography, eluting with methylene chloride/methanol (94/6) to give 3-(1,2,3-
triazol-1~yl)propan-1-0l (6.2 g, 92%).

'HNMR Spectrum: (CDCl;) : 2.1-2.2 (m, 3H) ; 3.65 (m, 2H) ; 4.6 (t, 2H) ; 7.6 (s, 1H) ; 7.72
(s 1H)

) 4-Fluoro-5-hydroxy-2-methylindole (29 mg), was reacted with 4-chloro-6-cyano-7-(3-(1,1-
dioxothiomorpholino)propoxy)quinoline (55 mg), (prepared as described for the starting
material in Example 1), to give 6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(1,1-
pholino)prepoxy)qui
'H NMR Spectrum: (DMSOdg) 2.0-2.1 (m, 2H) ; 2.42 (5, 3H) ; 2.72 (t, 2H) ; 2.95 (br s, 4H) ;
3.15 (br s, 4H) ; 4.38 (1, 2H) ; 6.3 (s, LH) ; 6.45 (d, 1H) ; 7.05 (dd, 1H) ; 7.25 (d, 1H) ; 7.65 (s,
1H); 8.7 (d, 1H) ; 8.85 (s, 1H)

dioxot Y}

Example 20

i
N,
al /
N
EEI o e
= at G«’\/\o NT

N
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A suspension of 4-chlore-6-cyano-7-(3-(pyrrolidin-1-yl)propoxy)quinoline (150 mg,

0.48 mmeol), (prepared as described for the starting material in Example 11), 5-hydroxy-2-
methylindole (84 mg, 0.57 mmol) and cesium carbonate (200 mg, 0.72 mmol) in DMF (6 ml)
was heated at 95°C for 2 hours. After cooling, the mixture was filtered and the filtrate was
evaporated under vacuum. The residue was purified by column chromatography eluting with
methylene chloride, followed by ethyl acetate, followed by methanol/methylene chloride (1/9)
followed by methylene chloride/methanol saturated with ammonia (9/1 followed by 85/15) to
give 6-cyano-4-(2-methylindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline (112 mg,
46 %).

'"HNMR Spectrum: (DM8Ode) 1.7 (br s, 4H) ; 2.02 (m, 2H) ; 2.4 (5, 3H) ; 2.45 (brs, 4H) ;
2.62 (t, 2H) ; 4.35 (t, 2H) ; 6.18 (s, 1H) ; 6.45(d, 1H) ; 6.9 (dd, 1H) ; 7.3 (5, 1H) ; 7.4 (d, 1H) ;
7.6 (s, 1H) ; 8.68 (d, 1H) ; 8.8 (s, 1H)

Examples 21-26
Using an analogous procedure to that described in Example 20, 4-chloro-6-cyano-7-(3-
(pyrrolidin-1-yl)propoxy)quinoline was reacted with the appropriate hydroxyindole to give the

corresponding compounds described in Table IV:

R
@ NN, o N/

20 TableIV

Example | Weight | Yield | Note
(mg) | (%)

R
21 140 58 a m
o N
H
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Example | Weight | Yield | Note R
(mg) | (%)
22 100 42 b H
N
oY,
Q
23 108 43 ¢ H
N,
Cre-
o)
24 126 50 d /
N
-
o]
25 6 2 e H
N,
ISV
o]
F
26 20 8 f H
F N
10
O

a) 4-Chloro-6-cyano-7-(3-(pyrrelidin-1-yl)propoxy)quinoline was reacted with 6-hydroxy-2~
methylindole (84 mg), (Eur. I. Med. Chem. 1975, 10, 187), to give 6-cyano-4-(2-

methylindol-6-yloxy)-7-(3-(pyrrolidin-1-yl)propexy)quinoline.

'H NMR Spectrum: (DMSOdg) 1.7 (br s, 4H) ; 2.05 (m, 2H) ; 2.4 (s, 3H) ; 2.48 (brs, 4H) ;
2.62 (t, 2H) ; 435 (t, 2H) ; 6.2 (5, 1H) ; 6.48 (d, 1H) ; 6.85 (d, 1K) ; 7.2 (5,.1H) ; 7.5 (d, 1) ;
7.6 (s, 1H); 8.7 (d, 1H) ; 8.8 (s, LH)
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b) 4-Chloro-6-cyano-7-(3-{pyrrolidin-1-yl)propoxy)quinoline was reacted with 5-

hydroxyindole (76 mg) to give 6-cyano-4-(indol-5-yloxy)-7-(3-(pyrrolidin-1-
ylpropoxy)quinoline.

H NMR Spectrum: (DMSOdg) 1.7 (br s, 4H) ; 2.05 (m, 2H) ; 2.45 (br s, 4H) ; 2.6 (t, 2H) ;
4.35 (t, 2H) ; 6.45 (d, 1H) ; 6.5 (s, [H) ; 7.0 (dd, 1H) ; 7.48 (br's, 2H) ; 7.55 (d, 1H) ; 7.6 (s,
1H); 8.7 (d, 1H) ; 8.8 (s, 1H)

©) 4-Chloro-6-cyano-7-(3-(pyrrolidin-1-yl)propoxy)quinoline was reacted with 2,3-dimethyl-
5-hydroxyindole (92 mg), {Arch. Pharm. 1972, 305, 159), to give 6-cyano-4-(2,3-
dimethylindo}-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline.

'H NMR Spectrum: (DMSOds) 1.7 (br s, 4H) ; 2.02 (m, 2H) ; 2.15 (s, 3H) ; 2.35 (5, 3H) ; 2.48
(br s, 4H) ; 2.65 (t, 2H) ; 4.35 (t, 2H) ; 6.45 (4, 1H) ; 6.9 (d, 1H) ; 7.28 (s, 1H); 7.35 (4, 1H);
7.6 (s, 1H) ; 8.68 (d, 1H) ; 8.8 (s, 1H)

d) 4-Chloro-6-cyane-7~(3-(pyrrolidin-1-yDpropoxy)quinoline was reacted with 1,2-dimethyl-
S-hydroxyindole (92 mg), (Tetrahedron 1994, 50, 13433), to give 6-cyano-4-(1,2-
dimethylindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propexy)quinoline.

"H NMR Spectrum: (DMSOde) 1.7 (br s, 4H) ; 2.02 (m, 2H) ; 2.45 (s, 3H) ; 2.5 (brs, 4H) ;
2.65 (1, 2H) ; 3.7 (s, 3H) ; 4.35 (t, 2H) ; 6.28 (s, 1H) ; 6.42 (d, 1H) ; 7.0 (dd, 1H) ; 7.35 (s, 1H)
57.52(d, 1H); 7.6 (s, 1H) ; 8.68 (d, 1H) ; 8.8 (s, 1H)

¢) 4-Chloro-6-cyano-7-(3-(pyrrolidin-1-yl)propoxy)quinoline was reacted with 4-fluoro-5-
hydroxyindole (86 mg). After purification by column chromatography, the residue was
repurified by preparative LC-MS eluting with a gradient of water/methanol saturated with
ammeonia/acetonitrile (65/5/30 to 0/5/95) to give after combination of the fractions containing
the expected product and removal of the volatiles, 6-cyano-4-(4-fluoroindel-5-yloxy)-7-(3-
(pyrrolidin-1-yl)propoxy)quinoline.

'H NMR Spectrum: (DMSOdg) 1.7 (br s, 4H) ; 2.05 (m, 2H) ; 2.5 (brs, 4H) ; 2.6 (1, 2H) ; 4.35
(t,2H) ; 6.5 (d, 1H) ; 6.6 (s, 1H) ; 7.15 (dd, 1H) ; 7.4 (d, 1H); 7.52 (s, 1H) ; 7.65 (s, 1H) ; 8.7
(d, 1H) ; 8.85 (s, 1H)
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The starting material was prepared as follows:

A mixture of 2-fluoro-4-nitrophenel (15g, 95.5 mmol) and benzyl bromide (18g, 105
mmel) in acetone (125 ml) containing potassium carbonate (26.5 g, 190 mmol) was refluxed
for 2 hours. The volatiles were removed and the residue was partitioned between 2N
hydrochloric acid and ethyl acetate. The organic layer was separated, washed with water,
brine, dried (MgSQO4) and the volatiles were removed under vacuum. The solid was triturated
with petroleum ether to give 2-fluoro-4-nitro-benzyloxybenzene (23g, 97%).

"H NMR Spectrum: (CDCL;) 5.3 (s, 2H) ; 7.1 ¢, 1H) ; 7.35-7.55 (m, SH) ; 8.0(m, 2H)

To a solution of potassium tert-butoxide (1.72g, 15.4 mmol) in DMF (15 ml) cooled at
-30°C, was added dropwise a solution of 2-fluore-4-nitro-benzyloxybenzene (1.73g, 7 mmol)
and 4-chlorophenoxyacetonitrile (1.29 g, 7.7 mmol) while maintaining the temperature below
-25°C. After completion of addition, the mixture was stirred for 30 minutes at -20°C and then
poured onte a mixture of cold 1N hydrochloric acid and ether. The organic layer was
separated, washed with IN sodium hydroxide, followed by water, brine, dried (MgSOs). The
volatiles were removed under vacuum and the residue was purified by column
chromatography eluting with methylene chloride/petroleum ether (3/1) to give a mixture of 3-
cyanomethyl-2-fluore-4-nitrobenzyloxybenzene and 5-cyanomethyl-2-fluoro-4-
nitrobenzyloxybenzene ( 1.2 g, 60%).

"THNMR Spectrum: (DMSOds) 4.22 (s, 2H, 3-cyanomethyl isomer) ; 4.3 (s, 2H, 5-
cyanomethyl isomer); 5.32 (s, 2H, 5-cyanomethyl isomer) ; 5.36 (s, 2H, 3-cyanomethyl
isomer); 7.3-7.7 (m, 6H); 8.1 (d, 1H, 3-cyanomethyl isomer); 8.2 (d, 1H, 5-cyanomethyl
isomer)

A solution of a mixture of 3-cyanomethyl-2-fluoro-4-nitrobenzyloxybenzene and 5-
cyanomethyl-2-fluoro-4-nitrobenzyloxybenzene (23g, 80.4 mmol) in ethanol (220ml) and
acetic acid (30ml) containing 10% palladium on charcoal (600mg) was hydrogenated under 3
atmospheres pressure until hydrogen uptake ceased. The mixture was filtered and the filtrate
was evaporated under vacuum. The residue was purified on column chromatography using a
Prochrom® equipment eluting with methylene chloride/petroleum ether (20/80) to give 4-
fluoro-5-hiydroxyindole (2.48g) and 6-fluoro-5-hydroxyindole (3.5 g).
4-fluoro-5-hydroxyindole:

'HNMR Spectrum: (DMSOds) 6.32 (s, 1H) ; 6.75 (dd, 1H) ; 7.0 (d, 1H) ; 7.28 (dd, 1H) ; 8.8
(brs, 1H) ; 11.05 (br s, 1H)

JP 2004-505964 A 2004.2.26
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6-fluoro-5-hydroxyindole:

'"H NMR Spectrum: (DMSOdg) 6.25 (s, 1H) ; 7.0 (d, 1H) ; 7.12 (4, 1H) ; 7.2 (dd, 1H) ; 9.0 (br
s, 1H)

f) 4-Chloro-6-cyano-~7-(3-(pyrrolidin-1-yD)propoxy)quinoline was reacted with 6-fluoro-5-
hydroxyindole (86 mg), (prepared as described for the preparation of the starting material in
Example 25). The crude product was purified as described in the synthesis of Example 25 to
give 6-cyano-4-(6-fluorecindol-5-yloxy)-7-(3-(pyrrolidin-1-yDpropexy)quinoline.

"H NMR Spectrum: (DMSOde) 1.7 (br s, 4H) ; 2.05 (m, 2H) ; 2.5 (brs, 4H) ; 2.65 (t, 2H) ;
4.35 (t, 2H) ; 6.5 (d, 1H) ; 6.55 (3, 1H) ; 7.48 (s, 1H) ; 7.5 (d, 1H) ; 7.62 (s, 1H) ; 7.65 (d, 1H)
;8.7 (d, 1H) ; 8.85 (s, LH)

Exampie 27

Z-T

]
+ y; Na
0 4
N \) ——>(\N/\/\O e
19
- N\) 39

Using an analogous procedure to that described in Example 20, 4-chloro-6~cyano-7-(3-
(4-methylpiperazin-1-yl)propoxy)quinoline (150 mg, 0.44 mumol), (prepared as described for
the starting material in Example 12), was reacted with 2,3-dimethyl-5-hydroxyindole (84 mg,
0.52 mmol), (Arch. Pharm. 1972, 305, 159), to give 6~cyano-4-(2,3-dimethylindol-5-yloxy)-
7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline (146 mg, 60 %).
"H NMR Spectrum: (DMSOde) 2.0 (m, 2H) 5 2.13 (s, 3H) ; 2.17 (5, 3H) ; 233 (s, 3H) ; 2.2-2.6
(m, 10H) ; 4.35 (¢, 2H) ; 6.42 (d, 1H) ; 6.9 (ad, 1H) ; 7.28 (s, 1H) ; 7.35 (d, 1H) ; 7.58 (s, 1H)
;8.7 (d, 1H) ; 8.8 (s, 1H)

Examples 28-32

Using an analogous procedure to that described in Example 27, 4-chloro-6-cyano-7-(3-
(4-methylpiperazin-1-yl)propoxy)quinoline was reacted with the appropriate hydroxyindoles
to give the corresponding compounds described in Table V:
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Table V
Example | Weight | Yield | MS-ESI | Note R
mg) | (%) | [MH]
28 121 51 a H
N
L)
(o]
29 143 60 b H
o N
-
30 129 53 [ /
N
-
[¢)
31 125 5 d H
F N
X
a
32 18 8 e H
N
I
o]

(214)

PCT/GB01/03553

a) 4-Chloro-6-cyano-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline was reacted with 5-

hydroxy-2-methylindole (77 mg) to give 6-cyano-4-(2-methylindol-5-yloxy)-7-(3-(4-

methylpiperazin-1-yl)propoxy)quinoline.
'H NMR Spectrum: (DMSOds) 2.0 (m, 2H) ; 2.15 (s, 3H) ; 2.2-2.6 (m, 10H) ; 2.45 (s, 3HD) ;
4.32 (t, 2H) ; 6.2 (5, 1H) ; 6.45 (d, 1K) ; 6.9 (dd, 1H) ; 7.3 (s, IH) ; 7.4 (d, 1H) ; 7.58 (s, 1H) ;

8.7 (d, 1H) ; 8.8 (s, 1H)

JP

2004-505964 A 2004.2.26
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b) 4-Chloro-6-cyano-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline was reacted with 6-
hydroxy-2-methylindole (77 mg), (Bur. J. Med. Chem. 1975, 10, 187), to give 6-cyano~4-(2-
methylindol-6-yloxy)-7-(3-(4-methylpiperazin-1-yhprepoxy)quinoline.

TH NMR Spectrum: (DMSOde) 2.0 (m, 2H) ; 2.15 (s, 3H) ; 2.2-2.6 (m, 10H) ; 2.4 (s, 3H) ;
4.35(t, 2H) ; 6.2 (s, 1H) ; 6.48 (d, 1H) ; 6.85 (d, 1H) ; 7.2 (s, 1H) ; 7.5 (d, 1H) ; 7.6 (s, 1H) ;
8.7(d, 1H); 8.8 (s, 1H)

¢) 4-Chloro-6-cyano-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline was reacted with 1,2-
dimethyl-5-hydroxyindole {84 mg), (Tetrahedron 1994, 50, 13433), to give 6-cyano-4-(1,2-
dimethylindol-5-yloxy)-7-(3-(4-methylpiperazin-1-yi)propoxy)quinoline.

"HNMR Spectrum: (DMSOds) 2.0 (m, 2H) ; 2.15 (s, 3H) ; 2.45 (s, 3H) ; 2.2-2.6 (m, 10H) ;
3.71 (s, 3H) ; 435 (&, 2H) ; 628 (5, 1H) ; 6.4 (d, 1H) ; 6.98 (d, 1H) ; 7.33 (s, 1H) ; 7.52 (d, 1H)
;7.58 (s, 1H) ; 8.66 (d, 1H) ; 8.79 (s, 1H)

d) 4-Chloro-6-cyano-7-(3-(4-methylpiperazin-1~yl)propoxy)quinoline was reacted with 6-
fluoro-5-hydroxy indole (79 mg), (prepared as described for the preparation of the starting
material in Example 25). The product was purified as described in Example 25 to give 6-
cyano-4-(6-fluoroindol-5-yloxy)-7-(3-(4-methylpiperazin-1-yDpropoxy)quinoline.
"HNMR Spectrum: (DMSOde) 2.0 (m, 2H) ; 2.15 (5, 3H) ; 2.2-2.6 (m, 10H) ; 4.35 (t, 2H) ;
6.5 (d, 1H) ; 6.52 (5, 1H) ; 7.5 (m, 2H) ; 7.62 (s, 1H) ; 7.65 (d, 1H) ; 8.72 (d, 1H) ; 8.85 (s, 1H)

¢) 4-Chloro-6-cyano-7-(3-(4-methylpiperazin-1~yl)propoxy)quinoline was reacted with 5-
hydroxyindole (70 mg) and the product was purified as described in Example 25 to give 6-
cyano-4-(indol-5-yloxy)-7~(3-(4-methylpiperazin-1-yl)propexy)quinoline.

"H NMR Spectrum: (DMSOdg) 2.0 (m, 2H) ; 2.15 (s, 3H) ; 2.2-2.6 (m, 10H) ; 4.35 (¢, 2H) ;
6.45 (d, 1H) ; 6.5 (s, 1H); 7.0 (dd, 1H) ; 7.5 (m, 2H) ; 7.55 (d, 1H); 7.6 (s, 1H) ; 8.7 (d, 1H) ;
8.8 (s, 1H)

JP 2004-505964 A 2004.2.26
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Example 33

i
N,
+ Ny F
C(N/\/\O g HKN/@/\% . /\/\m
" Q ° 45N
A suspension of 4-chloro-6-cyano-7~(3-(pyrrolidin-1-yl)propoxy))quinoline (100 mg,
0.31 mmol), (prepared as described for the starting material in Example 11), and 5-amino-4-
fluora-2-methylindole (57 mg, 0.35 mmol) in 2-pentanol (4 ml) containing 2N HCI in
isopropanol (58 pl) was heated at 120°C for 1.5 hours. After cooling, the solid was filtered,
washed with ether and dried under vacuum to give 6-cyano-4-(4-flnoro-2-methylindol-5-
ylamine)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline hydrochloride {118 mg, 72 %).
"H NMR Spectrum: (DMSOdg) 1.9-2.1 (m, 4H) ; 2.35 (m, 2H) ; 2.45 (s, 3H);3.05 (m, 2H) ;
3.6 (m, 3H) ; 4.45 (t, 2H) ; 6.35 (s, 1H) ; 6.4 (d, 1H) ; 7.01 (dd, 1H) ; 7.3 (d, 1H) ; 7.65 (s, 1H)
;845 (d, 1H) ; 9.42 (s, 1H)
MS - ESL: 444 [MH]*

The starting material was prepared as follows:

1 Q"o

N F
¢ —
Y
i N
oMo
4
F /
Y
5

oiNio
F o/
_
o~
oo

2 3

o
HzNi:
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To a sclution of phthalimide (4.4 g; 30 mmof) in anhydrous DMF (40 ml) cooled to
0°C was added sodium hydride (1.29 g, 32 mmol, 60% in oil). The mixture was stirred at this
temperature for 30 minutes before the addition of 1,2-difluore-3-(2,2-dimethoxypropyl)-4-
nitrobenzene (6 g, 23 mmol), (prepared as described for the starting material in Example 11).
The reaction mixture was heated at 100°C for 3 hours under argon. Upon cooling to ambient
temperature, the reaction mixture was poured over ice/water (200 ml) and the formed
precipitate was collected by filtration and washed with water and ether. The solid was
purified by flash chromatography using methylene chloride/methanol (99/1). Evaporation of
the solvent gave 2-(2,2-dimethoxypropyl)-3-fluoro-4-phthalimidonitrobenzene (5.6 g, 63%) as
a yellow solid.

'"H NMR Spectruni: (CDCls) 1.25 (s, 3H); 3.15 (s, 6H); 3.50 (s, 2H); 7.40 (dd, 1H); 7.70 (dd,
1H); 7.85 (dd, 2H); 8.0 (dd, 1H)
2-(2,2-Dimethoxypropyl)-3-fluoro-4-phthalimidonitrobenzene (5.5 g, 14 mmol) was
suspended in a mixture of THF (200 ml) and methanol {100 m]). HC1 2N (1 ml) was added
and the mixture was stirred at ambient temperature for 30 minutes. The solvents were
evaporated off and the residue redissolved in methylene chloride, dried (MgSOy), filtered and
the solvent evaporated off. The residue was triturated in pentane and collected by filtration to
give 2-(acetylmethyl)-3-fluoro-4-phthalimidonitrobenzene (4.8 g, 100%) as a pale yellow
solid.
TH NMR Spectrum: (CDCl3) 2.35 (s, 3H); 4.25 (s, 2H); 7.55 (dd, 1H); 7.85 (dd, 2H); 8.0 (dd,
2H); 8.05 (dd, 1H)

2~(Acetylmethyl)-3-fluoro-4-phthalimidonitrobenzene (4.7 g, 14 mmol) was dissolved
in. acetone (80 ml). Ammonium acetate (210 mi of a freshly prepared 4M aqueous solution)
was added followed by titaninm trichloride (140 mi, 140 mmol, 15% aqueous solution). The
mixture was stirred vigorously for 30 minutes then extracted with ethyl acetate. The organic
phase was wasbed with a hydrogen carbonate solution, brine, dried (MgSO,), filtered and the
solvent evaporated off. The residue was purified by flash chromatography using 0.5%
metbanol in methylene chloride. Evaporation of the solvent gave 4-fluoro-2-methyt-5-
phthalimidoindole (1.27 g; 31%).

"H NMR Spectrum: (DMSOdg) 2.45 (s, 3H); 6.35 (s, 1H); 7.05 (¢, 1H); 7.25 (d, 1H); 8.0 (m,
4H); 11.5 (br s, 1H)
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4-Fluoro-2-methyl-5-phthalimidoindole (1.2, 4 mmol) was dissolved in methanol (30

ml). Hydrazine monohydrate (260 ul, 5.3 mmol) was added and the reaction mixture was
stirred at ambient temperature for 2 hours. The solvent was evaporated off and the residue
taken up in methylene chloride. The phthalhydrazide by-product was removed by filtration
and the filtrate purified by flash chromatography 0.5% methanol in methylene chloride.
Bvaporation of the solvent gave a white solid which contained traces of phthalhydrazide.
Further purification was done by dissolving it in ethyl acetate, washing the organic phase with
NaOH 2N and brine, drying over MgSO,. Rotary evaporation of the solvent gave 5-amino-4-
fluoro-2-methylindole (500 mg, 76%).

"H NMR Spectrum: (DMSQdg) 2.35 (s, 3H); 4.30 (s, 2H); 5.95 (s, 1H); 6.55 (t, 1H); 6.85 (d,
1H); 10.70 (br s, 1H)

MS (ESD: 165 [MH]*

Example 34

i

N,

O { ;
RN v s
N0 N
7 O .
Using an analogous procedure to that described in Example 33, 4-chloro-6-cyano-7-(3-
{pyrrolidin-1-yl)propoxy)quinoline (100 mg), (prepared as described for the starting material

in Example 11), was reacted with 5-amino-2-methylindole (51 mg) to give 6-cyano-4-(2-

methylindol-5-ylamino)-7-(3-(pyrrelidin-1-yl)propoxy)quinoline hydrochleride (58 mg, 37
%).

THNMR Spectrum: (DMSOdg) 1.85-2.1 (m, 4H) ; 2.32 (m, 2H) ; 2.42 (s, 3H) ; 3.05 (m, 2H) ;
3.62 (m, 2H) ; 442 (t, 2H) ; 6.22 (s, 1H) ; 6.61 (d, 1H); 7.02 (d, 1H) ; 7.45 (d, 1H) ; 7.47 (s,
1H); 7.6 (s, 1H) ; 8.4 (d, 1H); 9.38 (s, 1H)

Mass spectrum : 426 [MH]*

Example 35
A solution of 4-chloro-6-cyano-7-(3-(pyrrolidin~1-yl)propoxy)quinoline (200 mg, 0.63
mmol), (prepared as described for the starting material in Example 11), potassium carbonate
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(131 mg, 0.95 mmol) and 3-methyl-5-hydroxyindole (102.5 mg, 0.69 mmol), (Can. J. Chem.

1964, 42, 514), in DMF (6 ml) was stirred at 95°C: for 2 hours. After cooling, silica was
added and the volatiles was removed under vacuum. The product was eluted with methylene
chloride followed by methylene chloride/cthyl acetate (containing 20% methanol) (9/1
followed by 8/2) followed by methylene chloride/methanol (saturated with ammonia) (9/1
followed by 8/2). The fractions containing the expected product were combined and
evaporated. The residue was triturated with ether, filtered and dried under vacuum to give 6~
cyano-4-(3-methylindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quineline (151 mg, 56%).
'H NMR. Spectrum: (DMSOd;, CF;COOD) 1.9 (m, 2H) ; 2.1 (m, 2H) ; 2.25 (5, 3H) ; 2.35 (m,
2H) ; 3.12 (m, 2H) ; 3.4 (m, 2H) ; 3.7 (m, 2H) ; 4.5 (m, 2H) ; 6.95 (d, 1H) ; 7.08 (d, 1H) ; 7.3

2004-505964 A 2004.2.26

(s, 1H) ; 7.5 (d, 1H) ; 7.55 (d, 1H) ; 7.8 (s, TH) ; 9.05 (d, 1H) ; 9.15 (s, 1K)

MS: 427.5 [M+H]F

Example 36

The following illustrate representative pharmaceutical dosage forms containing the

compound of formula I, or a pharmaceutically acceptable salt thereof (hereafter compound X),

for therapeutic or prophylactic use in humans:

(2)  Tabletl mg/tablet
Compound X 100
Lactose Ph.Eur, 182.75
Croscarmellose SOiUm. .....ovevverenn ..12.0
Maize starch paste (5% W/v paste) .c..ccoererrene 225
Magnesium stearate 3.0

(b) Tablet IT mg/tablet
Compound X .50
Lactose Ph.Eur, 223.75
Croscarmellose SOdUIL ..o veerinnreccrcnnceccrcencarnens. 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% W/v paste).........cvcvcven 2.25
Magnesium stearate . 3.0
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(©) Tablet OT

Compound X
Lactose Ph.Eur

Croscarmellose SOAIUML ......ouvcincniiiseinennrases s
Maize starch paste (5% W/V paste) .......vrccrrereres
Magnesium stearate
@  Capsule
Compound X ..o
Lactose Ph.Eur

Magnesium SEEATALS .......covermistisieicevenriresrienainins

(e) Injection [
Compound X
1N Sodium hydroxide soIution.......cvrecrrcrirennne
0.1N Hydrochloric acid

(to adjust pH o 7.6)
Polyethylene glycol 400.......c.covvvmnircnrvnnerennaces

‘Water for injection to 100%

[63)] Injection [T
Compound X
Sodium phosphate BP ..
0.1N Sodium hydroxide solution..
‘Water for injection te 100%

(2 Injection IIT

(220) JpP

PCT/GB01/03553

mg/tablet
1.0

93.25

4.0

0.75

1.0
mg/capsule
10

488.5

15

50 mg/ml
5.0% wiv
15.0% viv

4.5% wiv

10 ml
1.0% wiv
3.6% wiv

.. 15.0% viv

1mg/ml.buffered to pH6)

Compound X .....ooineennnnnnnes L01% wiv
Sodium phosphate BP ....eirccrcnmncnnen 2.26% WiV
Citric acid 0.38% wiv
Polyethylene glycol 400.........cuerermnrecerccernencnn 3.5% WiV

Water for injection to 100%

Note

2004-505964 A 2004.2.26
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The above formulations may be obtained by conventional procedures well known in

the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for
example to provide a coating of cellulose acetate phthalate.

Reference Example 1
2-methyl-1H-pyrrolo|2,3-b]pyridin-5-0l

H SO,Ph $O,Ph
N N N N N N
SOV O — .
Y/ V4 P /
MeO & MeO: Z MeQr
! ,
Jous oy
—_
S e
MieO & HO Z

To a solution of 5-methoxy-1H-pyrrolo[2,3-b]pyridine (920 mg, 6.2 mmol)
(Heterocyeles 50, (2) 1065-1080, 1999) in methylene chloride (20ml) was added
benzyltriethylammonium chloride (37 mg, 0.16 mmol) followed by sodium hydroxide powder
(771 mg, 19.2 mmol). The mixture was cooled to 0°C and benzylsulfony] chloride (991 pl,
7.77 mmol) was added dropwise. The mixture was stirred at 0°C for 15 minutes followed by
2 hours at ambient temperature. The mixture was filtered over diatomaceous earth and the
filtrate was evaporated under vacuum. The residue was purified by column chromatography
eluting with ethyl acetate/petroleum ether (20/80 followed by 30/70). The fractions
containing the expected product were combined and evaporated to give 5-methoxy-1-
(phenylsulfonyl)-1 H-pyrrolo[2,3-b]pyridine (1.69 g ; 94%)

"HNMR Spectrum: (DMSO dg) 3.86 (s, 3H) ; 6.78 (d, 1H) ; 7.6-7.7 (m, 3H) ; 7.72 (dd, 1H) ;
7.88 (d, 1H) ; 8.02-8.12 (m, 3H)
MS: 289.47 [M+H]+

A solution of 5-methoxy-1-(phenylsulfonyl)-1H-pyrrolo[2,3-blpyridine (900 mg, 3.12
mmeol) in THF (22.5 ml) was added dropwise to a solution of lithium diisopropylamide
(prepared from nBu-Li (2.5M in hexane) ; 2.5 mi) and diisopropylamine (874 pl) in THF

JP 2004-505964 A 2004.2.26
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(13.5 ml)) cooled at —25°C and the mixture was stirred for 30 minutes. Methyl iodide (215 p,

3.44 mmol) in THF (9 ml) was then added dropwise and the mixture was stirred for 10
minutes at~25°C, left to warm up to ambient temperature and stirred for 15 minutes. The
mixture was then poured onto ice/water. The mixture was then extracted with ethyl acetate.
The organic layer was separated, washed with water, brine, dried (MgSQy), filtered and
evaporated. The residue was purified by column chromatography, eluting with ethyl
acetate/petroleum ether (20/80 followed by 30/70). The fractions containing the expected
product were combined and evaporated fo give S-methoxy-2-methyl-1-(phenylsulfonyl)-1H-
pyrrolo[2,3-b]pyridine (805 mg, 85%).
"H NMR Spectrum: (DMSOdg) 2.7 (s, 3H) 5 3.82 (5, 3H) ; 6.51 (d, 1H) ; 7.49 (d, 1H) ; 7.59
(dd, 2H) ;7.7 (m, 1H) ; 8.0-8.1 (m, 3H)
MS: 303.5 [M+H]+

A solution of 5-methoxy-2-methyl-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine (950
mg, 3.14 mmol) and 40% aqueous sodinm hydroxyde (106 ml) in methanol (160 ml) was
heated at reflux for 30 minutes. After cooling, the mixture was poured onto cooled water and
extracted with ethyl acetate. The organic layer was separated, washed with water, brine, dried
(MgSO0y), filtered and evaporated. The residue was purified by colummn chromatography
eluting with ethyl acetate/petrolenm ether (1/1). The fractions containing the expected
product were combined and evaporated to give 5-methoxy-2-methyl-1H-pymrolof2,3-
blpyridine (462 mg, 91%).
YH NMR Spectrum: (DMSO dg) 2.38 (s, 3H) ; 3.8 (s, 3H) ; 6.06 (d, 1H) ; 7.39 (4, 1H) ; 7.82
(d, 1H)
MS: 163.3 [M-+H]+

A solution of boron tribromide (64 pl, 0.68 mmol) in methylene chloride (200 pl) was
added to a solution of 5-methoxy-2-methyl-1H-pyrrolo[2,3-b]pyridine (50 mg, 0.308 mmol) in
methylene chloride (4 ml) cooled at ~30°C. The mixture was left to warm up to ambient
temperature and further stirred for 3 hours. The mixture was poured onto ice. The pH was
adjusted to 6.2 with 6N aqueous sodium hydroxide followed by 2 N aqueous hydrogen
chloride. The mixture was extracted with ethyl acetate. The organic layer was washed with
water, followed by brine and dried (MgSOQy), filtered and the filirate was evaporated. The
residue was purified by column chromatography, eluting with with methylene chloride
followed by methylene chloride/methanol (98/2 followed by 95/5). The fractions containing

JP 2004-505964 A 2004.2.26
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the expected product were combined and evaporated to give 2-methyl-1H-pyrrolo[2,3-

B]pyridin-5-ol (45 mg, quantitative).

"H NMR Spectrun: (DMSO dg) 2.4 (s, 3H) ; 5.96 (s, 1H) ; 7.12 (d, IH); 7.69 (d, 1¥) ; 8.9 (s,

1H) ; 11.07 (br s, 1H)
5 MS: 149.2 [M+H]+

JP 2004-505964 A 2004.2.26
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CL. S

1. The use of a compound of the formula I:

: {
67O,
(I ®),
G,
®)z Z R*
o
10 N H
H
(€]
wherein: |

15 either any one of Gy, Gz, G3, Gy and Gs is nitrogen and the other four are -CH-,
or Gi, Gy, G3, Gy and Gs are all -CH-;

Z is -O-, -NH-, -S-, ~-CH;- or a direct bond; Z is linked to any one of Gy, Gy, G; and G4 which
is a free carbon atom;
s an integer from O to 5; any of the substituents R’ may be attached at any free carbon atom

20 of the indole, azaindole or indazole group, such free carbon atoms may be Gy, Gy, Ga, Gy or
Gs or may be at the 3-position of the indole, azaindole or indazole group;

m is an integer from 0 to 3;
R* represents hydrogen or fluoro;
R® represents hydrogen, Ci.4alkyl, C.4alkoxyCi.4allcyl, aminoCy4alkyl, CysalkylaminoC,.

25 jalkyl, di(Ci.zalkyl)aminoCysalkyl, Co.salkenylaminoCiqalkyl, CasalkynylaminoCgalkyl, -
Cisalkyl(ring A) wherein 1ing A is selected from azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, merpholino and thiomorpholino and wherein ring A may bear one or more
substituents selected from C;4alkyl, C;.salkenyl, Cz-salkynyl, hydroxy, oxo, halogeno, cyano,
cyanoCi.salkyl, Ciqalkylsulphonyl and Cy4alkanoyl;

30 R’ represents hydrogen, oxo, hydroxy, halogeno, Cialkyl, Cy4alkoxy, CsalkoxyCsallyl,
aminoC) alkyl, Cy3alkylaminoC) salkyl, di(C;salkylaminoCyalkyl, -C;.salkyl(ring B)
wherein ring B is selected from azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, N-
methylpiperazinyl, N-ethylpiperazinyl, morpholine and thiomorpholino;
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R? represents hydrogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, Cysalkyl, C,.

salkoxy, C; salkylsulphanyl, -NR’R* (wherein R® and R*, which may be the same or different,
each represents hydrogen or Cy.zalicyl), or RX- (wherein x! represents a direct bond, -O-, ~
CHj-, -OC(0)-, -C(0)-, -8-, -80-, -80;-, -NRC(0Q)-, -C(O)NR'-, -SO;NRE-, -NR*SO;- or -
NRY- (wherein R%, R”, R%, R? and R' each independently represents hydrogen, Cy.salkyl or
CysalkoxyCy.aalkyl), and R® is selected from one of the following twenty-two groups:

1) hydrogen, oxiranylCi4alkyl or Cysalky! which may be unsubstituted or which may be
substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino;
2) CrsalkyIX2C(O)R!! (wherein X? represents -O- or -NR - (in which R'? represents
hydrogen, Cy_salkyl or Cy.3alkoxyCyaalkyl) and RrRY represents Cyalkyl, NRPRM or -OR"
(wherein R, R" and R'® which may be the same or different each represents hydragen, Cy.
salkyl or Cy_salkoxyCsaalkyl));

3) CrsalkyIX*R'® (wherein X° represents -O-, -8-, -SO-, -80z-, -OC(0)-, -NR'7C(0)-, -
C(O)NR'., -SO,NR -, NR?SO;- or -NR?- (wherein R', R'®, R, R and R*! each
independently represents hydrogen, Cy.3alkyl or Cy.salkoxyCyaalkyl) and R' represents
hydrogen, Cy.aalkyl, cyclopentyl, cyclohexyl or a 4-, 5- or 6-membered saturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, which Cy3alkyl group
may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C;_salkoxy and which
cyelic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Cyalkyl, Ci4hydroxyalkyl, C)4alkoxy, C;4alkoxyCi.4alkyl, Cy.
salkylsulphonylC, salkyl, Cy.qatkoxycarbonyl, Cisaminoalkyl, C;4alkylamino, di{C;.
salkyl)amino, CyalkylaminoC;4alkyl, di(Ciaalkyl)aminoCi.salkyl, Ci4alkylaminoC;.
salkoxy, di(Ciaalkyl)aminoCy galkoxy and a group -(-O-){Ci4alkyl)gringD (wherein fis 0 or
1, gis Oor 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which cyclic group may bear one or
more substituents selected from Cy.qalkyl));

4) CysalkylX  Crsalkyl X R (wherein X* and X° which may be the same or different are each
-0-, -8-, -80-, -SOz-, -NRZC(0)-, -C(O)NR*-, -SO,NR-, -NR?*SOz- or -NR*'- (wherein
RB, R“, R R% and RY each independently represents hydrogen, C)alkyl or CyzalkoxyC,-
salkyl) and R? represents Iiydrogen, Ci.salkyl or Cy.aalkoxyC.salkyl);

5) R (wherein R* is a 4-, 5- or 6-membered saturated heterocyclic group (linked via carbon
or nitrogen) with 1-2 heteroatoms, selected independently from O, S and N, which,
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano,
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Ciucyanoalkyl, Craalkyl, Ciihydroxyalkyl, Cy.salkoxy, Ci.qalkanoyl, CrsalkoxyCialkyl, Cy.

salkylsulphonyl, C;qalkylsulphonylCi.salkyl, Cy.salkoxycarbonyl, Cy4aminoatkyl, C;.
salkylanino, di(Cralkyl)amino, C).salkylamineCialkyl, di(Ch.4alkylaminoCigalkyl, C;.
salkylaminoCi.4alkoxy, di(Cy4alkyl)aminoC;.qalkoxy and a group -(-O-){(Cy.4alkyl)gringD
(wherein fis O or 1, gis 0 or 1 and ring D is a 4-, 5- or 6-membered saturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, which cyclic group may
bear one or more substituents selected from Cy.q4alkyl));

6) C1.salkyIR? (wherein R? is as defined herein);

7) Cy.salkenyIR*® (wherein R* is as defined herein);

8) Cy.salkynylR? (wherein R* is as defined herein);

9) R (wherein R represents a pyridone group, a phenyl group or a 5-6-membered aromatic
heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N
and S, which pyridone, phenyl or aromatic heterocyclic group may carry up to 5 substituents
selected from hydroxy, halogeno, amino, Cy4alkyl, Cy.4alkoxy, Cyshydroxyalkyl, Ci.
saminoalkyl, Cr4alkylamino, Cy4hydroxyalkoxy, carboxy, triflucromethyl, cyano, -
CONRYR*, -NRZC(O)R™ (wherein R*’, R*!, R* and R*, which may be the same or
different, each represents hydrogen, Cy.salkyl or CyaalkoxyCasalkyl) and a group -(-0-)«(C.
sallcyl) ringD (wherein fis O or 1, gis 0 or 1 and ring D is a 4-, 5~ or 6-membered saturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which
cyclic group may bear one or more substituents selected from Cyqalkyl));

10) Cy_salkylR? (wherein R” is as defined herein);

11) Cy.salkenylR? (wherein R* is as defined herein);

12) CysalkynylR? (wherein R? is as defined herein);

13) Cy.salkylX"R? (wherein X° represents -O-, -S-, -SO-, -SOp-, -NR*C(O)-, -C(O)NR?-, -
SO,NR?-, NR¥SOy- or -NR**- (wherein R¥, R®, R, R and R*® cach independently
represents hydrogen, Cy.salkyl or CaalkoxyCy.salkyl) and R? is as defined herein);

14) Cy.salkenylX"R* (wherein X' represents -O-, -S-, -S0-, -§Oz-, “NR**C(0)-, -C(O)NR™-,
-SO,NR™-, -NR*S0;- or -NR*- (wherein R¥, R*, R*!, R*? and R* each independently
represents hydrogen, C;salkyl or CyaalkoxyC; salkyl) and R is as defined herein);

15) Cp.salkynylX*R* (wherein X® represents -O-, -S-, -SO-, -SOp-, -NR*C(Q)-, -C(O)NR*-,
-SONR*, NR*'SOz- or NR*- (wherein R*, R*, R*, R" and R*® each independently
represents hydrogen, C.salkyl or CysalkoxyC, salkyl) and R* is as defined herein);

JP 2004-505964 A 2004.2.26
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C(OINR™-, -SO;NR*-, -NR™SO;- or -NR™- (wherein R¥, R%, R, R and R*® each
independently represents hydrogen, Cisalkyl or CyaalkoxyCyalkyl) and R? is as defined
herejn);

17) C1aalkylX°C, 4alkylR™ (wherein X° and R*® are as defined herein);

18) Cz.salkenyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amine, Ci.4alkylamino, N,N-di(Cq4alkyl)amine,
aminosulphonyl, N-Cy_salkylaminosulphonyl and N,N-di(C;4alkyl)aminosulphonyl;

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

20) Cy.salkenylX’C) 4alkyIR?® (wherein X’ and R?® are as defined herein);

21) Cs.salkynylX°CyalkylR*® (wherein X° and R*® are as defined herein); and

22) Cy4alkyIR*(Cqalkyl)g(X )R (wherein X° is as defined herein, qis O or 1, ris O or 1,
and R* and R* are each independently selected from hydrogen, C;.salkyl, cyclopentyl,
cyclohexyl and a 4-, 5- or 6-membered saturated heterocyelic group with 1-2 heteroatoms,
selected independently from O, S and N, which Cysalkyl group may bear 1 or 2 substituents
selected from oxo, hydroxy, halogeno and Cy4alkoxy and which cyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyane, Ciucyanoalkyl, Cy.salkyl, C).
shydroxyalkyl, Cj.salkoxy, CiqalkoxyCi.4alkyl, CialkylsulphonylCialkyl, C).
salkoxycarbonyl, C)4aminoalkyl, Cisalkylamino, di(C;.4alkyl)amino, Cy4alkylaminoCy.
salkyl, di(Cy.qalkkyl)aminoC.4alkyl, Cy.salkylamineCsalkoxy, di(C).4alkyl)aminoC).salkoxy
and a group -(-0-){C;.qalkyl)gringD (wherein fis O or 1, gis 0 or 1 and ring D is a 4~, 5- or 6-
membered saturated heterocyclic group with 1-2 heteroatoms, selected independently from O,
8§ and N, which cyclic group may bear one or more substituents selected from Cy4alkyl), with
the proviso that R* cannot be hydrogen);

and additionally wherein any Ci.salkyl, C; salkenyl or Cs.salkynyl group in R*X'- may bear
one ot more substituents selected from hydroxy, halogeno and amino);

or a salt thereof, in the manufacture of a medicament for use in the production of an
antiangiogenic and/or vascular permeability reducing effect in warm-blooded animals such as

humans.
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2. The use of a compound of the formula I according to claim 1 wherein Z is -O-,
-NH- or -S-.
3. A compound of the formula I as defined in claim 1 or claim 2 with the proviso

that R? at the 7-position of the quinoline ring cannot have any value selected from hydrogen,
methyl, methoxy and chloro;
or a salt thereof.

4. A compound according to claim 3 wherein the optionally substituted indole,

azaindole or indazole moiety of formula II:

Rh
|
G, N_
Gy TR G, .
al/ ®",
?/ G
()

wherein R', R®, Gy, Gy, Gs, G4 and Gs and n are as defined in claim 1;

is selected from the indole moieties:

4-fluoro-2-methylindol-5-yl, 2-methylindol-5-yl, 2-methylindol-6-yl, 2,3-dimethylindol-5-yl,
1-methylindol-5-y1, 1,2-dimethylindol-5-y1, 4-fluoroindol-5-yl, 6-fluoroindol-5-yl, indol-5-yl
and 3-methylindol-5-yl,

the azaindole moieties: LH-pyrrole[2,3-b]pyridin-5-y) and 2-methyl-1H-pyrrolo[2,3-
blpyridin-5-yl,

and the indazole moiety:

1H-indazol-5-yl.

5. A compound according to claim 3 wherein G, Gz, Gy, G4 and Gs are
all -CH- forming an indole moiety which may bear one or more substituents R' as defined in

claim 1.

6. A compound according to any one of claims 3 to 5 wherein R is hydrogen.
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7. A compound according to any one of claims 3 to 6 wherein R ropresents

methyl, ethyl, trifluoromethyl or halogeno.

8. A compound according to any one of claims 3 to 7 wherein
R? represents hydroxy, halogeno, nitro, trifluoromethyl, C;.alkyl, cyano, amino or R3X!-
[wherein X' is as defined in claim 1 and R® is selected from one of the following twenty
groups:
1) Cy.salkyl which may be unsubstituted or which may be substituted with one or more groups
selected from. fluoro, chloro and bromo, or Cyaalkyl which may be unsubstituted or
substituted with one or more groups selected from hydroxy and amino;
2) 2-(3,3-dimethylureido)ethyl, 3-(3,3-dimethylureido)propyl, 2-(3-methylureido)ethyl, 3-(3-
methylureido)propyl, 2-ureidoethyl, 3-ureidopropyl, 2-(N.N-dimethylcatbamoyloxy)ethyl, 3-
(N,N-dimethylcarbamoyloxy)propyl, 2-(N-methylcarbamoyloxy)ethyl, 3-(N-
methylcarbamoyloxy)propyl, 2-(catbamoyloxy)ethyl, 3-(carbamoyloxy)propyl, or 2-(N-
methyl-N-(butoxycarbonyl)amino)ethyl;
3) Cy3alkylX RS (wherein X® is as defined in claim 1 and R is a group selected from C;.
salkyl, cyclopentyl, cyclohexyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl,
imidazolidinyl and tetrahydropyranyl which group is linked to X through a carbon atom and
which Cjsalkyl group may bear 1 or 2 substituents selected from hydroxy, halogeno and C;.
2alkoxy and which cyclopentyl, cyclohexyl, pyrrolidinyl, piperidinyl, piperazinyl, azetidinyl,
imidazolidinyl or tetrahydropyranyl group may bear one substituent selected from oxo,
hydroxy, halogeno, cyano, Cycyanoalkyl, Cisalkyl, Ciphydroxyalkyl, Cizalkoxy, Cs.
salkoxyCi.salkyl, Cy.salkylsulphonylCysalkyl, Ciaalkoxycarbonyl, Cysalkylamino, di(Ci-
salkyl)amino, C)salkylaminoCy.alkyl, di{(Cysalkyl)aminoCisalkyl, CsalkylaminoC;.
salkoxy, di{Cy.salkyl)amineCi salkoxy and a group -(-O-){C1.aalkyl)gringD (wherein fis 0 or
1, gis 0 or 1 and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl,
piperidinyl, azetidinyl, morpholine and thiomorpholino));
4) C,.3alkylX*C; alkylX°R? (wherein X* and X are as defined in claim 1 and R? Tepresents
hydrogen or Cyalkyl);
5) R* (wherein R® is as defined in claim 1);
6) C1.5alkyIR™ (wherein R* is a group selected from pyrrolidinyl, piperazinyl, piperidinyl,
azetidinyl, imidazolidinyl, 1,3-dioxolan-2-yl, 1,3-dioxan-2-yl, 1,3~dithiolan-2-yl and 1,3-
dithian-2-yl, which group is linked to Cyalkyl through a carbon atom and which group may

JP 2004-505964 A 2004.2.26
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bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C).scyanoalkyl, Cy.

aalkyl, Crohydroxyalkyl, C)salkoxy, Cy.salkanoyl, C;palkexyCaalkyl, Cizalkylsulphonyl,
Cy.alkylsulphonylC.salkyl, Cyaalkoxycarbonyl, Cygalkylamine, di(Cy.zalkyl)amino, Cy.
salkylaminoC salkyl, di(CraalkyDaminoCy.salkyl, CisalkylaminoC) salkoxy, di(Cy.
salkyl)aminoCsalkoxy and a group -(-O-){Cy.salkyl)gringD (wherein fis O or 1, gis 0 or 1
and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl, piperidinyl,
azetidinyl, morpholine and thiomorpholine)) or Cy5alkylR® (wherein R is a group selected
from morpholino, thiomorphelino, azetidin-1-yl, pyrrolidin-1-yl, piperazin-1-yl and
piperidino which group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno,
cyano, Cj.acyanoalkyl, Cioalkyl, Cohydroxyalkyl, Cialkoxy, Chaalkanoyl, CralkoxyCh.
salkyl, Cyalkylsulphonyl, CyzalkylsulphonylCsalkyl, Ciqalkoxycarbonyl, Cysalkylamino,
di(Crzalkyl)amino, CysalkylaminoCysalkyl, di(C;.salkyl)aminoCy.salkyl, CisalkylaminoCy.
salkoxy, di(Cyaalkyl)aminoC)salkoxy and a group -(-O-)}{(Caalkyl)eringD (wherein fis 0 or
1, gis Q or | and ring D is a heterocyclic group selected from pyrrolidinyl, methylpiperazinyl,
piperidinyl, azetidinyl, morpholino and thiomorpholino));

7)R* (wherein R” is as defined in claim 1);

8) CraalkylR* (wherein R? is as defined in claim 1);

9) 1-R®but-2-en-4-yl (wherein R” is as defined in claim 1);

10) 1-R%but-2-yn-4-y! (wherein R? is as defined in claim 1);

11) CyallylX*R? (wherein X° and R? are as defined in claim 1);

12) 1-(R¥X"Yout-2-en-4-yl (wherein X’ and R are as defined in claim 1);

13) 1-R®X*but-2-yn-4-yl (wherein X* and R are as defined in claim 1);

14) Co3alkylX°CysalkylR? (wherein X° and R*® are as defined in claim 1);

15) CpaalkylX’Cy salkylR?® (wherein X° and R are as defined in claim 1);

16) Cy.salkenyl which may be unsubstituted or which may be substituted with one or more
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amine, C;.
salkylamino, N,N-di(C.salkyl)amino, aminosulphonyl, N-Ci_salkylaminosulphonyl and N,N-
di(Crsalkyl)aminosulphonyl;

17) Cy.salkynyl which may be unsubstituted or which may be substituted with one or more
fluorine atoms or with one or two groups selected from hydroxy, fluoro, amino, C;.
salkylamino, N,N-di(Cy4alkyl)amino, aminosulphonyl, N-Cisalkylaminosulphonyl and N.N-
di(Cy4alkyl)aminosulphonyl;

18) CasalkenylX°CrsalkylR? (wherein X° and R?® are as defined in claim 1);

JP 2004-505964 A 2004.2.26
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19) CzzalkynylX’C1.salkylR? (wherein X° and R*® are as defined in claim 1); and

20) CraalkylR*(C)salkyDy(X )R (wherein X°, ¢, r, R* and R are as defined in claim 1);
and additionally wherein any C,.salkyl, Cy-salkenyl or Ca.salkynyl group in R°X'- may bear

one ot more substituents selected from hydroxy, halogeno and amino].

9. A compound according to any one of claims 3 to 7 wherein one of the R?
substituents is R*X'-, wherein R® and X are as defined in olaim 1, and the substituent R*X!-
is at the 7-position of the quinoline ring.

10. A compound according to claim 8 wherein one of the R? substituents is RX'-,
wherein RY and X' are as defined in claim 8, and the substituent R*X'- is at the 7-position of
the quinoline ring.

11. A compound according to claim 9 or claim 10 wherein the R* substituent at the

6-position of the quinoline ring is hydrogen, methoxy or cyano.

12. A compound selected from:
6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy)-4~(indol-5-ylamino)quinoline,
6-cyano-4-(indol-5-ylamine)-7-(2-(1,2,3-triazol-1-yl)ethoxy)quinoline,
6-cyano-4-(2-methylindol-5-ylamine)-7-(2-(1,2,3-triazol-1-yl)ethoxy)quinoline,
6-cyano-4-(2~methylindol-5-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy)-4-(indol-5-yloxy)quinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(4-methylpiperazin-1-y})propoxy)quinoline,
6-cyano-4-(2-methylindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(indol-5-yloxy)-7-(3~(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4~(2,3-dimethylindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(1,2-dimethylindol-5-yloxy)-7~(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(2,3-dimethylindol-5-yloxy)-7-(3~(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-4-(1,2-dimethylindol-5-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-4-(4-fluoroindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(6-fluoroindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline,
6-cyano-4~(6-fluoroindol-5-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quineline,

JP 2004-505964 A 2004.2.26
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6-cyano-4-(indol-5-yloxy)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline,

6-cyano-4-(4-fluoro-2-methylindol-5-ylamino)-7-(3~(pyrolidin-1-yl)propoxy)quinoline,
6-cyano-4-(2-methylindol-5-ylamino)-7-(3-(pyrrolidin-1-yl)propoxy)quinoline, and
6-cyano-4~(3-methylindol-5-yloxy)-7~(3-(pyrrolidin-1-yl)propoxy)quinoline,

or a salt thereof.

13. A compound selected from:
6-cyano-4-(indol-5-ylamino)-7-(3-(4-methylpiperazin-1-yl)propoxy)quinoline
ar a salt thereof.

14. A compound selected from:
6-cyano-4-(2-methylindol-6-yloxy)-7-(3~(4-methylpiperazin-1-yl)propoxy)quinoline,
6-cyano-4-(2-methylindol-6-yloxy)-7-(3~(pyrrolidin-1-ylpropoxy)quinoline,
6-cyano-4-(2,3-dimethylindol-5-ylamino)-7-(2-(1,2,3-triazol- 1 -yl)ethoxy)quinoline,
6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy-4-(2-methylindol-5-ylamino)quinoline,
6-cyano-4-(2,3-dimethylindol-5-ylamine)-7-(3-(1,1-dioxothiomorpholino)propoxy)quincline,
6-cyano-4-(2,3-dimethylindol-5-yloxy)-7-(3-(1,1-dioxothiomorpholino)propoxy)quineline,
6-cyano-7-(3-(1,1-dioxothiomorpholino)propoxy)-4-(2-methylindol-5-yloxy)quinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(2-methoxyethoxy)quinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(2-(1,2,3-triazol-1-yDethoxy)quinoline,
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(1,2,3-triazol-1-yl)propoxy)quinoline, and
6-cyano-4-(4-fluoro-2-methylindol-5-yloxy)-7-(3-(1,1-
dioxothiomorpholino)propoxy)quinoline,
or a salt thereof.

15. A compound according to any one of claims 3 to 14 in the form of a

pharmaceutically acceptable salt.

16. A process for the preparation of a compound as claimed in claim 3 or a salt
thereof which comprises:

(@) the reaction of a compound of the formula ITI:

JP 2004-505964 A 2004.2.26
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Ll
.
2, = K
®),; <
N H
5 H
am

10 (wherein R®, R* and m are as defined in claim I and L’ is a displaceable moiety), with a

compound of the formmla IV:

Rb
|

G N.

[C N
15 HZ !
P R,
G

)

20 (wherein R®, R!, Gy, Gy, G, Gu, Gs, Z and 1 are as defined in claim 1);
{b) a compound of formmla I or a salt thereof wherein at least one R? is R°X’ wherein
R®is as defined in claim 1 and X' is -O-, -S-, -OC(0)- or -NR'’- (wherein R'’ independently
represents hydrogen, Crsalkyl or C.salkoxyCa.salkyl) may be prepared by the reaction of a
compound of the formula V:

25

JP

2004-505964 A 2004.2.26
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10

)

15 (wherein R% RY, Z, Gy, Gy, Gs, G, Gs, R', R?and n are as defined in claim 1 and X' is as

herein defined in this section and s is an integer from 0 to 2) with a compound of formula VI:
R-L! VD

20 (wherein R’ is as dofined in claim 1 and L' s as defined herein); _
(©) a compound of fornmula I or a salt thereof wherein at least one R is R*X" wherein R®
is as defined in claim 1 and X’ is -O-, -8~, -OC(O)- or -NR!- (wherein R'° represents
hydrogen, Crsalkyl or CysalkoxyCyalkyl) may be prepared by the reaction of a compound of
the formula VII:

25
®Y,
30
(VI
35
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with a compound of the formula VIL:
RE-XLH (VI

(wherein R%, R% R, R, R®, G1, Gy, Gs, Gy, Gs, Z and n are all as defined in claim 1, L' and s
are as defined herein and X! is as herein defined in this section);

(@  acompound of fornula I or a salt thereof wherein at least one R? is R°X! wherein X'
is as defined in claim 1 and R’ is Cj.salkyIR®, wherein R® is selected from one of the
following nine groups:

1) X°C salkyl (wherein X'° represents -O-, -S-, -8O;-, -NR®C(O)- or -NR*S0,- (wherein
R% and R* which may be the same or different are each hydrogen, Ciaalkyl or CysalkoxyCy
salkyl);

2) NR%R% (wherein R% and R which may be the same or different are each hydrogen, C)-
salkyl or Cq_zalkoxyCy.zalkyl);

3) XMy salkylXR™ (wherein X' represents -O-, -S-, -SOs-, -NR'C(0)-, -NR**SO,- or —
NR®- (wherein R, R%, and R® which may be the same or different are each hydrogen, Ci.
salkyl or C).zalkoxyCysalkyl) and X° and R? are as defined in claim 1);

4) R (wherein R* is as defined in claim 1);

5) X'2R? (wherein X'? represents -O-, -S-, -80;-, -NR™°C(0)-, -NR"'SO,-, or -NR"*-
(wherein R™, R”, and R” which may be the same or different are cach Irydrogen, Cy.;alkyl or
CiaalkoxyCp.salkyl) and R? is as defined in claim 1); and

6) X'3C) salkylR* (wherein X' represents -O-, -S-, -S0;-, -NR™C(0)-, -NR™S0,- or -NR">-
(wherein R, R™ and R each independently represents hydrogen, C).salkyl or
CiaalkoxyCa.zalkyl) and R% is as defined in claim 1);

7) R? (wherein R¥ is as defined in claim 1);

8) X*C14alkylR? (wherein X*° and R*® are as defined in claim 1); and

9) R*(Craalkyly(X°)R (wherein g, r, X°, R* and R® are as defined in claim 1);

may be prepared by reacting a compound of the formula IX:
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(O]
10
(wherein X', R%, R®, R, R%, Gy, Gy, Gs, Gy, Gs, Z and 1 are as defined in claim 1 and L' and s
are as defined herein) with a compound of the formula X:
RZH 150

15 (wherein R% is as defined herein);

(e) a compound of formula T or a salt thereof wherein one or more of the substituents
(R3)y, is represented by -NR7°R”’, where one (and the other is hydrogen) or both of R7 and
R” are Ch.aalkyl, may be effected by the reaction of compounds of formula I wherein the
substituent (R, is an amino group and an alkylating agent;

20 () a compound of formula I or a salt thereof wherein X! is ~SO- or -SO,- may be
prepared by oxidation from the corresponding compound in which X' is -S- or -SO- (when x!
is -SO;- is required in the final product);
and when a salt of a compound of formula I is required, reaction. of the compound obtained
with an acid or base whereby to obtain the desired salt.

25

17. A pharmaceutical composition which comprises a compound of the formula I
as defined in claim 3 or a pharmaceutically acceptable salt thereof, in association with a

pharmaceutically acceptable excipient or carrier.

30 18. A method for producing an antiangiogenic and/or vascular permeability
reducing effect in a warm-blooded animal in need of such ireatment which comprises
administering to said animal an effective amount of a compound of formula I as defined in
claim 1 or a pharmaceutically acceptable salt thereof.

JP 2004-505964 A 2004.2.26
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