WO 03/ 064413 PCT/ GB03/ 00343 QUI NAZCLI NE COVPOUNDS The present invention
rel ates to quinazoline derivatives, processes for their preparation,
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for 5 the treatnment of disease states associated with angi ogenesi s and/ or
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war m bl ooded ani mal s such as humans. Nornmal angi ogenesis plays an inportant
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of biochem cal signhals across the plasma nmenbrane of cells. These
t r ans neafdoaimdiahgrb etufacor (WEGE).0B3 4k B1eRCTHGBIBL @A 84Fression of its receptors, the
20 growth factor activit'y 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 (Jakeman et al, 1993, Endocrinology, 133: 848-859;
Kolch et al, 1995, Breast Cancer Research and Treatment, 36:139-155) and vascular
permeability (Connolly et al, 1989, J. Biol. Chem. 264: 20017-20024). Antagonism of VEGF
25 action by sequestration of VEGF with antibody can result in inhibition of tumour growth (Kim
et al, 1993, Nature 362: 841-844). Basic FGF (bFGF) is a potent stimulator of 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
30 with cancer.

Receptor tyrosine kinases (RTKs) are important in the transmission of biochemical

signals across the plasma membrane of cells. These transmembrane molecules
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prot easé expression and mgration, and subsequent organisation of cells to
formpg capi | B prebetdenveli@akis biked on tRSdiKawssrof cBimPoyndSthatisurpGsinglgantilo; K.
Warren, T., Feder, J., and Connolly, D.T., Science (Washington DC), 246:
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vascul ar perneability (Dvorak, HF., Detmar, M, Caffey, 30 K P., Nagy,
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ocular diseases with retinal vessel proliferation including macular degeneration.
VEGEF is a key stimulus for vasculogenesis and angiogenesis. This cytokine induces a
vascular sprouting phenotype by inducing endothelial cell proliferation, protease expression
and migration, and subsequent organisation of cells to form a capillary tube (Keck, P.J.,
25 Hauser, S.D., Krivi, G., Sanzo, K., Warren, T., Feder, J., and Connolly, D.T., Science
(Washington DC), 246: 1309-1312, 1989; Lamoreaux, W.J., Fitzgerald, M.E., Remer, A,
Hasty, K.A., and Charles, S.T., Microvasc. Res., 55: 29-42, 1998; Pepper, M.S., Montesano,
R., Mandroita, S.J., Orci, L. and Vassalli, J.D., Enzyme Protein, 49: 138-162, 1996.). In
addition, VEGF induces significant vascular permeability (Dvorak, H.F., Detmar, M., Claffey,
30 K.P, Nagy, J.A., van de Water, L., and Senger, D.R., (Int. Arch. Allergy Immunol., 107: 233-

235, 1995; Bates, D.O., Heald, R.I., Curry, F.E. and Williams, B. J. Physiol. (Lond.), 533:



-3 263-272, 2001), pronoting formati on of a hyper-perneable, inmmture
vascul ar network which 1is characteristic of pathol ogi cal angi ogenesis. It
has been wibmanedshat activation of KDR al one is sufficient poa/gBosmoise al | of
the maj or phenotypic responses to VEGH. i ncluding endothelial cell
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receptor tyro sine kinase (RTK) such that they may be used in an anount
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Some VEGF RTK inhibi'tors have been found to act as potassi um channel
bl ocker §.FarRkllatie, Nosgid Farsara,N.aJ. HERQChenay76:s92R-3230.i 2001y nmay give rise to

or cadh nant | JIGREH Gt BRETE: PO SRR G Ol PR RO

conpoungze by RSk 1GSR8 tmlh‘tﬁt‘:()l?{'tdi(%ﬁ?%lﬂidp 6f W&S Yo/RPE Yo ssé%tivﬁ}g lhPhihQrs but to

have | ess activity against Flt- an conpounds of WD 00/47212, to have

| ess exvVedieacgitastyeospledimae KT Keduch shat ey neayriposedis apfanwOnOGfdciant 2o and t o
be inactive or

present mme\@%r%m V’\ﬁgﬁ%ﬁgﬁ;;ﬁ’\égp;)glggggg?ﬁglcggfy%a@ﬁcgéaglﬁﬂg nﬁﬁ%gg of the
o st YRR KRS e shal PR RSl st o0 Lo
t her @5i gereralyitbedart A reipetent againsCDRO Grdewlly theg hhor ensdraled pladfia WO 03/ 064413
PCT GRO Sllle?rom:zgc\?kinétidfcs.CSén?g- )V'EGFZ RTK inhibitors have been found to act as potassium channel
p P
blockers and are positive in a hERG assay; such activity may give rise to ECG
(electrocardiogram) changes in vivo. Compounds of WO 00/47212 have predominantly basic
side chains.
20 Surprisingly we have now found compounds of the present invention to be very potent
KDR inhibitors but to have less activity against Flt-1 than compounds of WO 00/47212, to
have less extended plasma pharmacokinetics than compounds of WO 00/47212 and to be
inactive or only weakly active in a hERG assay. Compounds of the present invention have
predominantly neutral side chains. Compounds of the present invention have a beneficial
25 toxicological profile compared to compounds of WO 00/47212.

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

compound of the formula I:

30



(RR)~,~ N 5NI H H(lI) wherein: 10 ring Cis an 8, 9, 10, 12 or

13- nmenbered bicyclic or tricyclic noiety which noiety nay be saturated or
unsat ur atwao,03bideh may be aronmatic or non-aromatic, and wecalrGRptbanal |y
may contain 1-3 heteroatons sel ected .igyndependently fromO, Nand S; Zis
-0-, -NH or -S; nis O, 1, 2, 3, 4 or 5 15 ms0, 1,20r3; R2 represents
hydr ogen, hydroxy, halogeno, cyano, nitro, trifluoronet hyI Cl. 3al kyl,

Cl. 3al koxy, C1. 3al kyl sul phanyl, -NR3R4 (3, and R4, which may be
the sane or different, each represents gen or Cl1_3al kyl), or R5X1-
(wherein X1 represents a direct bond, -, -CH2-, - C(O-, -O-, -S,

-SO, -8SX2-, -NR6C(O -, -C(O NR7-, NR8-, -NROSC2- or -NR1O 20 (wherein
R6, R7, R8, RO and R10 e@{é ndepends represents hydrogen, Cl_3al kyl or
Cl_ 3al koxyC2_3al kyl), and' R5 T% d fromone of the follow ng
twenty-two groups: 1) hydrogen, ¢al kyl or Cl1-5al kyl which may be
unsubstituted or which may be substituted with one or nore groups sel ected
from hydroxy, fluoro, chloro, bromd and amino; 2) Cl.5a]kyl X2C(O Rl
(wherein X2 represents -O or -NR12- (in which R12 represents 25 hydrogen,
Cl. 3al kyl or Ci1-3al koxyC2-3al kyl) and R11 represents Cl1_3al kyl, -NR13R14 or
-OR15 (wherein R13, Rl14 and R15 which may be the same or different each
represents hydrogen, Cl1_ 5al kyl or C1.3al koxyC2. 3al kyl)); 3)

Cl. 5al kyh8®R16 (wherein X3 represents -0-, -S, -SO, -S@-, -0(O -

-NR1L7C(O) -, .- R20 SCJZ wh Rl7 R18,
Ro [RoOhafdE 18 BADH? a0l  RERBERU bR I ELe ol e é,%%eet?%ia??& i or
Cl. 3al kgx y%%d%?hh%’ét%ra@ﬁdwﬁ%ﬁ 1&2%%§ or WYALRGERc, &b @ﬁkﬂfﬁbtmnﬁﬂ? Iﬁ?e ntyl,

cycl ohex menber e turated heterocyclic group with 1-

het er oatansin 1seheabedmsndieped delepdndedtiydinor® O, B andS;N, whi ch C1. 3a| kyI group
may WO 03/064413 PCT/ GB03/00343 -5 bear 1 or 2 substituents selected from
0Xxo, hyarlﬁ))@f -\t ﬁ’gesn’ and d -4al koxy and which cyclic group may bear 1 or

2 SUbStMSU(th Z‘ﬁ (ﬁ .ed from oxo, hydroxy, hal ogeno, cyan, Cl_

4cyanoal K ’ ’ kyl Cl_4hydroxyal kyl , C1-4al koxy, Cl_4al koxyCl-4al kyl ,

C1- 4abkyt is 0| pieosw3; Ol _
R’ represents hydrogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, C;.salkyl, C,salkoxy,

Cisalkylsulphanyl, -NR’R* (wherein R® and R*, which may be the same or different, each
represents hydrogen or C,salkyl), or R°X'- (wherein X' represents a direct bond, -O-, -CHp-, -
0C(0)-, -C(0)-, -S-, -SO-, -80,-, -NR°C(0)-, -C(O)NR’-, -SO,NR®-, -NR’SO,- or -NR'’-

20 (wherein R®, R7, R®, R? and R'® each independently represents hydrogen, C,salkyl or C.
salkoxyC,salkyl), and R’ is selected from one of the following twenty-two groups:
1) hydrogen, oxiranylC, salkyl or Csalkyl which may be unsubstituted or which may be
substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino;
2) CrsalkylX*C(O)R"" (wherein X represents -O- or -NR"- (in which R'? represents

25 hydrogen, Cyalkyl or C;.3alkoxyCs.alkyl) and R'! represents C, salkyl, -NR"R" or -OR"
(wherein R"® R and R" which may be the same or different each represents hydrogen, C,.
salkyl or C,.3alkoxyC,salkyl));
3) CsalkylX’R'® (wherein X represents -O-, -S-, -SO-, -SO;-, -OC(0)-, -NR""C(0)-, -
C(O)NR'®-, -SO,NR"-, -NR**SO;,- or -NR*'- (wherein R, R'®, R”’, R* and R* each

30 independently represents hydrogen, C;alkyl or C;.3alkoxyC,.alkyl) and R'® represents
hydrogen, Cisalkyl, cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic group

with 1-2 heteroatoms, selected independently from O, S and N, which C,alkyl group may



4al kyl , d -4al koxycar bonyl, Cl_4am noal kyl, Cl1. 4al kyl am no,

di (CL. 4al kyl )am no, Cl. 5 4a| kyl ani nod 4al kyI di (Cl4al kyl ) am nod _4al kyl ,
Cl4al kyl awDro@d44a3 koxy, di (Cl_ 4al kyl ) am noCl al koxy andPaTgIRIG/00343
-(-0)1{a alkyl)gringD (wherein f is Gor 1, gis Oor 1 and ring Dis a
5- 6-nmenbered saturated heterocyclic group with 1-2 heteroatons, selected

subst | ttiaht ot 2ar B RSl B hg R 1t R R 53 e PR
(Wher ei %oziﬁnﬁwea{a W GdbstiR¥nte Celbdied HiBxO] h ké)fyehﬂﬂ end| &yagaady. - 0-, 5-
, *NR23C(O) -, -C(ONR24-, -SO02NRZ5-, - NR26SCR-~ or - NR27-

( V\/ner ei seyaRalyl, R24alk B06, shRP® Xyt F@zalkesh G adleqrofaeaieylyCralsylesphanyICy.

hyd 1.3al k | k ts hyd ,
& Sar b £ e Sen By aAmERST £ i R0 TRSE 6 omber od
sat ur gt @ﬂ(y%wc%mw &(9{&9&91)61&11[16&%% T gakﬁ%mec Jekddytdiggen) with 1-2

het er oat ons, sel ected i ndepéndently fromO and N whi ch heterocyclic
group nalikybemmoﬁmlkcacymdgtgrmume )fé(élhelkylégnmglbdmhm finQardxgis therl besho,

o B 8 TR sl et G060 S o fteronsim pESTRL bony! |

Cl_4am py @11?94 a HychiclgrBah kAl baaH di or frdre sub lected
4al kyl anﬁ%eé%énﬁg @ §d(nCl4§ﬁl<§/I )ygm hoClal kyl , Clﬂ?él Kyl g%rﬁltr‘llg%i S%?CIE?)xy,

di (CL_ ﬂ&nétahklyyl))al ni noCl _4al koxy and a group -(-0O) 1{Cl4al kyl )gri ngD
(wherein f is i i ered sat yrated

an r| ng Dis 5-6-ne
het of Bt ekgPetps wﬂlﬁ VG Stk W T ef e SR BEOIERT! 7 A 0. S
and N, [ cI| pa %@j pse t 213 i;8d  from
Cl1- 4al k%’))@’ g %él }é [gg?y |)e| n b ﬁg astgl(?feg?mel Eril\\llslgﬁfqor e); 25
7) C2. 5RF3L<R?i‘yRF%2&2"(aﬂaet2 eahmpemeasy @fesaﬁdh&tﬁo@mﬂeﬁaﬂk}épr C,.8JkoxyCy.
C2. 5al kynyl R28 (wherein R28 is as defined here| nbef ﬁre) 9) R29 (wherein
R29 repradodring Ry ppresawnbydpatih Craalbh anii-adosy 5- 6- menber ed aromatic
het er ocygcl,1s %LJ hked 1 at ons
sel ect eﬁﬂf‘ gwg%r%h!ﬁl andg(%qnv{h %{t}%}? g}\lg&&ckg%fg}buﬁf\’(%}?g%%f%% tﬁgltb gr ocyclic
gr oups Marogé) Wit P2 thetebo A is tseletted itlegdhdedlyefedra ©, fSr i N wahictyaeroxyclic
hal ogeno, am no, Cl.4al kyl, Ci1-4al koxy, Cl4hydrox al kyl, Cl1 4am noal kyl ,
CL. 4al kgfoapimay bea1l an autsiireniesglycied EPBERY,; hydtpxy. (alP&#R: RYANO, Gyano -

gﬂ%N(???C\x%l%yygzﬁ%y @%&Wﬁ %@%Rﬁkﬁgj@#ere Mz(“aac?)clr“\l(m(:y H@l i6g the

hydr ogegblkﬁlcAa;klswcaﬂfonglc%@hmm@zﬁaélkyihﬂnnanaii(@@nc@umnmé @} ) 1{ Cl
4a|ky|)gr|ngD( erein agik|500r 1 and ring Dis a
5- 6- nenﬁ;ék)é@ng@{tjl,m&ybdl(cualkyl)annnOCM yl, C;4alkylaminoC, salkoxy, di(C,.

20 salkyl)aminoC,salkoxy and a group -(-O-)(C,4alkyl),ringD (wherein fis O or 1, g is O or 1 and

ring D is a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which cyclic group may bear one or more substituents selected
from C,4alkyl));
6) C1salkyIR?® (wherein R*® is as defined hereinbefore);
25 7) CysalkenyIR*® (wherein R* is as defined hereinbefore);
8) CypsalkynylR*® (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
30 selected from oxo, hydroxy, halogeno, amino, C,.salkyl, Cialkoxy, C,shydroxyalkyl, C;.
saminoalkyl, C;salkylamino, C; shydroxyalkoxy, carboxy, trifluoromethyl, cyano, -
C(O)NR™R*, -NR*C(O)R® (wherein R*’, R*!, R* and R*, which may be the same or



het erocyclic group with 1-2 heteroatons, selected independently fromO, S
and N, which cyclic group may bear one or nore substituents selected from
Cl_4al kylwp;03m64403 C1. 5al kyl R29 (wherein R29 is as defi necdrasmisnheBore) ;
11) C2. 5al kenyJR29 (wherein R29 is as defined hereinbefore); 12)

C2. 5al kynyl R29 (wherein R29 is as defi ned her ei nbefore); 13) Cl1. 5al kyl X6R29

(wher ei 6 represents

SO2NR36ICTeRRS RETADIeES Wﬁé%%en(%@ﬁ‘éf ?f%?& 0 5&%‘%%‘%? “il?gg %%ach

. ndepenﬁﬁq@ g (WIRRESERM ST 1NYAE 0881 andtins @) KI5 @inebealsk@xa&?. 3al kyl ) and
R29 is as eflned herei nbeforé); 14) C2.5al kenyl X7R29 (wherei n X7

r epr esehttsrocglic grehp, witlS02, hete@ERoms,- SNRS@d:(lI@)SpendemQ}O}NR@ S and N,SplislR4 1 _,
-NR42S02- _.or -NR43- (wherein R39, R40 4 R42 3 each i ndependent |y
repres efpyelic ﬁ%ﬁpd’@aé’rpegrﬁnes‘gllﬂ?ﬂs SBW“&T%‘&?S@ 98?1“3(: Rﬁ Yand R29 is as

defi ngdiher ehﬂégﬂ?ﬁ%(v@%reu%ﬁp i35 géjngaﬁyrgﬁgggg%) (wherein X8 represents -0-,
-S-, -SO, , -NR44 15 SC2NR46-, - NR47SO2- or

- NR48- (wﬁézrselkan)éR”R&Eereﬁll# 1sR421eﬁde lﬁdﬁnl:&mrh) i ndependent ly represents
hydr ogen al kyJ, or Cl.3al kox 3al k I% nd R29 is as defined

her ei nb&t )oqgé Kol 9{511113§/| RACLE WW‘&’ rein X9 represents -0-, -S-,
-S5O, - akWRARE(BDherein X 0-,:$0801se 2S@)-, 2083~
(vvherel n F{419S gw 516116]&{152 a? R53 eac 2flgyég{dependently represents

hydr ogesozrqn“aaNRy’lsmr OICNRA (edec@REaRKY R}, RHcinRES® éhaslegeidenty 20

herei nbefore); 17) Cl.4alk ]X9C1 al kylR28 (whergin X9 a
defi ﬁ@dre@é@wﬁbﬁreg@ C 1%15 epC 5&%&5&?3% )@Hdﬁaylsﬁédﬁ%ag@{q’%%ﬁg’é »or which

b 7 | d 41 L
o no PG ARIRY tRRE A7 relRl s O P00 ST B2 N RN SO @it wor
N- Cl. 4a5®yNRf1qu méwmh@m%r(dvmr@ﬁa ai”(m‘) R“QJL Rﬁha)natnﬁ mhuﬂldmbardﬁhﬂy 25 19)

C2. 5al kynyl which may be unsubstituted or ch, may be substitut ed vmth one
or rmor efepirseupdyFeree Ceeliyl or gl Gy sallqyacﬁné R*iiaR éem@ﬂ hgrembofozey

N, N- di al 2] Q n h-4 aand

N, N- di E o ﬁﬁt(%%]ggrgzngwmr r)lgnrﬁ epe%;) %;I keh?&gcﬁﬁﬁ%I%Mer ein X9
and RB8seyNRYsS, Nezf‘wmdothm‘ign@ﬂfemek“ 15) RE2RTank RTY d260 Gidepaldenily2 8
(wherein X9 and R28 are as defined hereinbeforg); and 30 22)

Cl- 4al kyepreaytShydraky C)-eplbd pr R salikampier- @MWD)@le’s ’é@s é@ﬁlieﬁé@qﬂ@fﬁ@r@bef ore, q

:‘fo% ﬁ;&éog’e“ﬁikygcg%ﬁ%’%w ?‘ég%F'Bééan%eE{e%s > ' ne; and aﬂg?g&(%rﬁiglrggt -

sat ur at Q?Oh@i@f OSHMNRE- ONREBOM S NR2 %&@qur& R§GR@%@®5W§cH3/ 064413
PCT/ GB03/ 00343 -7 |ndependently from 0 S and N, whi ch ¢1. 3al k Idgroup may

bear 1 owdependensbtrecpreesmshysledgent @dsalkyl or Cl aalkoxyC,. 3a1ky1) and R” is as de
20 hereinbefore);
17) C1_4a]kyD(9CMa]kle28 (wherein X® and R*® are as defined hereinbefore);
18) Csalkenyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, C;4alkylamino, N,N-di(C, salkyl)amino,
aminosulphonyl, N-C, salkylaminosulphonyl and N,N-di(C,4alkyl)aminosulphonyl;

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

20) C2.5a].‘l<:eny1X9CIJ;a.lkle28 (wherein X° and R® are as defined hereinbefore);
21) CysalkynylX’C4alkyIR*® (wherein X® and R*® are as defined hereinbefore); and

30 22) CraalkylR**(C,4alkyl)o(X*)R* (wherein X’ is as defined hereinbefore, qis 0 or 1, ris O or
1, and R* and R are each independently selected from hydrogen, C;.;alkyl, cyclopentyl,

cyclohexyl and a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected



from oxo, hydroxy, hal ogeno and Cl-4al koxy and whi ch cyclic group may bear
1 or 2 substituents selected fromoxo, hydroxy, hal ogeno, cyano,

Cl- 4cyanowbbloglog44@i. 4al kyl , Cl1_  4hydroxyal kyl, Cl1_4al koxy PCT/GB03/00343
Cl_4al koxyC _4al kyl , C1. 4al kyl sul phonyl-C - 4al kyl , Cl_4al koxycar bonyl, 5

C, - 4am noal kyl , C1_4al kyl am no, di (C1-4al kyl)am no,

Cl. 4al kyl.ani noC1 4al kyl., difCl. | kyl ) ani . 4al k .
C1 ol KOMETPRSETAR DS s i Rty Lo e Bsad etk iruspts seigied.
G ) 1(d tdaldsy! ﬂﬂ?&@g&l&g’%@rﬁh@liﬂk&(y%grwlﬂoh@cjies%-l_guﬁ'ina wad &ing Dis a

5-6-nmenbered saturated " heterocycli ¢ group wi'th 2 heferoatons, selected
i ndepensiéstitugnt sadentddl fr@nand, vdraatyi bdogeny cdyiano,driacyrnoaelrylb€aralkyh€ ior nor e

5 SRSl D ECTE Cdfe

C2_5a ky knigHaRyP d1Qa]f§§§hfno‘}’1‘ﬁitéﬂaﬂc§l)atﬁh&g(‘?ﬁaﬂ( a?ﬁho@){a;ﬂ?ﬁ?&l:\iy(@{ne or nore

substituents selected Trom hydroxy; "hal ogen ahd am no); represents
hydr ogenlkydaminoRalatigerC  .alikplamiopC, Glkoky] &i6Riyalkgamiab&ylalkoky addh kmuprrét hyl |

CI 30l KaNGp DL Grieesit g o] iedp Oyt 4 oR g D 0 HaIEGRTER BURJF
Crtal KA ULORADhouo G LS s Tt BRI AN g GRRATOY

N- C1- 4al kyl car banoyl , carbalnoyl’, am nosul phonyl, N-C1_
4al kyl aeyictio groupmmyHear dheMrdndr€iubbatueyits)salectad fohpboaikly]), With Ge proviso that

1. 4al ky] sul phonyl ) am ng, N-(Cl_ 4al kyl sul phonyl ) - N- (C1- 4al kyl ) am no,

N, N- &0 (& £amngt by hxdrogeiBnyl ) amino, a C3_7al kylene chain joined to two ring

Coer of BBl e AR 00 ARG SRABIYE O SRR G R OMefiRo 22
-SO-, -BMRd to X' NRS BerQne, or nirOhtisbBrents sSORMRESmM, hyd NR§OIu0@eeno and Ntid);

(wherein R57, R58, R59, R60 and R61 each independentlé represents
hydr ogeR, regiesgap Rydrogsn, 010, dulogengs dydroxy (ytaylkoxh §1pky); Gratogwpethyl. €-om one

C1. 50 Rt PR Gl SR kb BB Col YO BTy Wit
one 0f Jﬁu{aﬁogﬁlﬁmp,scwme&%@ﬁbcfnyp 0, aliN@ithanyl) OQkalkylsaiphgD C, igjilsuphangd, am no;

2) C1. 5al kyl X"%‘%RGZ (wherein X11 represents -0- or -NR63- (in which R63
r epr ese¢ArBamayy), edkylearbaae i . Nodi(©ealks) cashapey L. anirgauiphany. I62- r epr esent s

Cl_3al k - NR64R65 - i 4 whinch. th
same. or PRSI RER Est D TGPy, S SR R gphE TR S 1
C1. 3al kgms@a]gg nifel. R6vl Biin , -0-,
-5-, . SO, - ogi}#y-ﬁ)éog(“é??y,l - NRégl\Sé%L oc;ﬁ@mq o?ll(\ldggg , 0 ’s%(%mg- ,ngzﬁ%isoz- or
-NR72- jowledrteiwo RESC RE®n ajnoy, (RZdlkanoglarin (e adkyl, ¢anblexyendegrowyRr&pr esent s

Y r e s 3 .8l SR ARG 28 Kbl B9 B 8P 681K, VO 03/ 064413

NR’C(0)-, -C(O)NR*-, -SO,NR*’-, -NR®’SO,- or -NR®'- (wherein R*’, R*®, R*®, R and R"!

each independently represents hydrogen, C,.salkyl or C;salkoxyC, salkyl), and R is selected
from one of the following twenty-two groups:
1) hydrogen, oxiranylC,.4alkyl or C,.salkyl which may be unsubstituted or which may be

25 substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino;
2) Cy.salkylX"'C(O)R* (wherein X'! represents -O- or -NR®- (in which R® represents
hydrogen, C;salkyl or C;salkoxyC;.salkyl) and R% represents Csalkyl, -NR*R® or -OR®
(wherein R, R% and R*® which may be the same or different each represents hydrogen, C;.
salkyl or C,3alkoxyCs.zalkyl));

30 3) CpsalkylX"’R®’ (wherein X' represents -O-, -S-, -SO-, -SO,-, -OC(O)-, -NR*C(O)-, -
C(O)NR®-, -SO,NR™-| -NR"'SO,- or -NR"*- (wherein R%, R®’, R’ R”* and R each
independently represents hydrogen, C;alkyl or C,.;alkoxyC, salkyl) and RY’ represents



hydr ogen, Cl_3al kyl, cycl opentyl, cycl ohexyl or a 5-6-nmenbered saturated
heterocyclic group wth 1-2 heteroatons, selected independently fromO, S
and N, wwoh3@d443nlkyl group may bear 1 or 2 substituent CIaiBIcHEd3f r om
oxo, hydroxy, hal ogeno and Cl-4al koxy .gnd which cyclic group may bear 1 or
2 substituents sel ected from oxo, hydroxy, haI ogen, cyano, Cl_ 5

4 | kyl -4a] ky| Kk | kyl,
Y Boblueprored Beo RSB b AL it e AbPI Fbug!
Cl- 4al k\)/itl@m2ﬂ%ter5ht6@ﬁ&k&h|ﬂ@§kﬂ&ntlﬁﬁm Gas kod By waﬁmeeﬂltﬁzhup may

di (C1_4al kyl )am noCl_4al kyl 4al Kyl ani nod _4al koxy,

4al ky! )beat hoCZ sabmtsasnm@d@o@u@m @y@o)m,(habgnm ad (?gaﬂkﬁgbméfﬁﬂblﬂbpwhp is 0

1, 1 D 5- d t ed h I
with' 1- gzbﬁw@w?;s 2 ShF ot S48 tmRRnnery St pieeS SRR, i cn o

cycliz g pﬁar &b SYBRbLyL, €€ MIRo Ite Bl!k BulShorad Kyl ) ) ;
4) ClsiSaf’ kyl X13 1*53l k(g%mR}?‘m{()gmegel n }g( and )@%4 V\}ﬁl clﬁ ngly gt)am?hel sane

or di ff@ﬂ(@htclaalboxyeabhnyl,cﬁl,aanlﬁloalkyls@4alk)$@ln9, dif(RZ4lkylRymmo, QI&O) NR75-, )

- SO2NR76- I r 76, R77 R78
i ndeperdil afn)}“ %‘5%12%@ *‘%p 8 %%yégﬁ%ﬁwmgl salfks é‘»aql Xy C2. SS?EyI )
and R73 %ﬂ(&?%ﬁl@@‘i?&]@? raﬁ@%%rougl( %ﬁ ,{@’Mal%/l% %gﬁ%bvh&é%iﬁ@%s gak KY% 15,0 &) 1 P

(wher ei 9 1s a 5-6-nenbéred saturafed hetérocyclic group {linked via

car bon mug Dris § 6 dgmambeved batﬂfazedﬁet@omh@gmupwtlebﬂédterqwep‘ersdeattdy fr om0, S
and N, which_heteroc C|IC _bear r 2 substituents sel ected from
oxo, “Piy‘&?‘?ﬁ?i} AT Mo S 265 2 WS CY el 720 i frar ot 04 giags Frbstituelts scieci

C1- | hydg, %ﬁ% Cl- 4a| koxy, Cl_4al koxyCl 4al kyl , C1-4al kyl sul phonyl d _ 20
4al kyl , Cl 4a char bon Cl- 4ai ni noal kyl, Cl- 4a| kyl am no, di (C 1

- 4al kyl 3) (alrgalltplxlﬁ;l,_ia]kﬂlaﬂ ‘ﬁw atirirein®" dal X iwhidi Glbelk kyhy andiffo€ht el ky! |

(. 0) 1ch-Bal Ryl 6ri-StuD w&k&@rn«ﬁ%‘wﬁﬁ-ﬁoﬁﬁ%gda' S S ol b i<
 oenenARFGER < R RY D! OfHGhddpe AaHD égrrés&u}#gdrtagé@@%m rcgel ected

i ndepen y from cyc oup ear one or nore

SUbSilﬁ%ﬂdEbkﬁCﬁ@]k@QtaﬁdR”Z& pes@in ﬁ;&}ré@nml Jalkyl 6) CGhlkoayRy:hRyD; (wherein R79 is
as define er ei nbe7g0r 5al kengéR?Q (wherein R79 is as defined

her ei nb@f%r éyhere@R Cp %;iﬁwwa(%@@ terqRydic gowp (taked via GatbeR &F nbef or e) ;

9) R30 e S

) 6 mon P B AR R EREETRD S eP N AR IS E AR 0, 3 B oGl

ni t r ogegbupintay bbardl HEL QURAHeHS ssledtetremh dxoPmdoxyNhalafchoScyanbj Ch pyri done,
phenyl or aromatic heterocyclic group nmay carry up to 5 substituents

sel ect egyfmoothybXosalkylde ashydrokyaliodchoalkany. ko salkaxybakalkyl, CaalkylnlpboaylCi.
CL. Ay dr fXY 3 K¥ikoxychrbont, O2a08ibans1, T a3 akyhamino, €.
salkylaminoC, 4alkyl, di(C;salkyl)aminoC;alkyl, C;4alkylaminoC, salkoxy, di(C,.
salkyl)aminoC,salkoxy and a group -(-O-){(C.salkyl)gringD (wherein fis O or 1, g is 0 or 1 and
ring D is a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which cyclic group may bear one or more substituents selected
25 from C,4alkyl));
6) Cr.salkylR” (wherein R is as defined hereinbefore);
7 C,.salkenyIR" (wherein R” is as defined hereinbefore);
8) CasalkynyIR” (wherein R” is as defined hereinbefore);
9) R® (wherein R® represents a pyridone group, a phenyl group or a 5-6-membered aromatic
30 heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N
and S, which pyridone, phenyl or aromatic heterocyclic group may carry up to 5 substituents

selected from oxo, hydroxy, halogeno, amino, Ci4alkyl, C;4alkoxy, Ci.shydroxyalkyl, C;.



-9 4am noal kyl , Ci1-4al kyl am no, Cl1-4hydroxyal koxy, carboxy,
trifluoronethyl, cyan, - C(O NR81R82, -NR83C(O) R84 (wherein R81, R82, R83
and R84, wbioshesmmy be the same or different, each represearsGBdoagen,
Cl_4al kyl or Cl_3al koxyC2.3al kyl) and g group -(-O)1{Cl_ 4alkyl)gringD
(whereinf is Oor 1, gis Oor 1 and ring Dis a 5-6-nmenbered saturated 5
het erocycl.i c pw.th. 1-2 heteroatons el ected in e tly fromO, S
and N, %m’%%ﬂgif%ﬁ%%%’ﬁpahﬁv&ﬁéé@f‘%ﬁeb% 0’%% ugﬂ%&ﬁﬁugy%ﬁg, sel ected from
Cl- 4al kgtO)NR*HDY, SRERIIRIRIDefhRY R T, REQui R*Gsviaaf haesk Mekahabef or e) ;

11) C2_5al kenyl R80 (wherein R80 is as defined hereinbefore); 12%

C2. 5al keiffgieR8 @a¢hwiepreséms MBIBogen, @ssatkerl PmEdsatkoreCrblkibraag a g1@p18Y0-)(Ci.

Cl. 5al ky1X15R8 e 15 ts -0-,. -S& -S -SQ2- -NR85C( O) -,
O O DR GiREo B (icls 800 SE T AR ERE D e 3ef diei Oeds Hed rbr ReS, and

RB9 eqChi RdameRaG with 1 PARIESAPES, BXeA9RRperfdbnB@lkin 0,9 and N, which
Cl. 3al koxyC2. 3al’kyl’) and R80 is as defined ﬁerel nbefore); 14)

Cﬁl ﬁgglct&wiid: gﬂcﬁlﬁfiﬁad\);(w;.eom ar Slbﬂjélﬁl su@ﬁ@s&smb?ge@ﬁ;om Srﬁ&g’?@ ’(\/\/;1802'- o, Rol
- - - - - or - - erein , ,
R92, Rgg)aq:ﬂcfa%@ge&@ﬁr?”hggd%%‘ﬁ%%h‘irgﬁg‘?ﬁ%éent s hydrogen, Cl.3al kyl or
Cl. 3al k 40), : ol i .ei nbefore); 15)

2. 5al k%%i?%%@gk v(\ﬂg‘?g}n r@?(f?ﬁrdgﬁ?églgfeeﬁg&f%?{’ -5-, -SO. -SCe-,

- NRO5C( 0)-C,.salR§ ) RIZGGherein-RSD 2NRIFfined NRGBEERe);or - NRO9- (wherei n R95, R96,

RO7, R98 and R99 h i ndependently represents hydroge C1 ks OF
G150 KB BAN CaaeIRg TeBresshiaer nia - Sian oo e Ra OGOk 2

Cl _4alk Tl dak R8. ( T el 85I RPr REERBS, 10589 = B 1= - SO2- ,
“NRLOO %’)})ﬁﬁ 2@%%15? (S"ggﬁeﬁ%eﬁlog_: R_N%lggasngg{- 8?Cﬁ-llln\ﬁl§504-en?¥\her ein RL
R ', RlfipresBi®BydrngerRID4alleaohC, ialicsyEndéyl) and REDises defirediiphidgine); CL. 3al kyl

or Cl1. 3al koxyC2. 3aL6k¥JR) and R0 is as defined herei nbefore); 17@ 91

Cl_aa] kD sakendX ikl Rrdereihdr arpresens -Shd-SRr9Qar © s -08F 1 4El nekG NMbet or e);
18) C2. %Zlf\ﬁ?y_ | _Np6R MRY NRe:. XQﬁéf‘#@ﬁltR%,Lﬁge,dR”waah&ﬁ”@Xh Hﬁeﬁéﬁﬁéﬁtlyt uted with
one or nore 25 groups select rom hydroxy, fluoro, am no,

Cl- 4ab kydpadsbme hydvoperic Gilktyl o4 &) katitoxy@mialigl) andR*hizaw dpfaedyereinbefore);
N- C1- 4al kyl ai ni nosul phonyl and N, N-di (C 1 -4al kyl ) am nq,sul phonyl . {,19)
C2. 5al kyyCzsalsyeiXmBy (yderais ¥b sepressnist Qor -SnhiSrs nee- &R B&D1 it ith one

or nore ps Se¥ept ed em hydr s 4%k 9saN B, - i no,
NN- di (C'ls_(g%ﬁ#y'l’ 5@%1& > Oréﬁnﬂ{nééﬁ}é%ﬁ%)xl ’,ﬁN- 1-2al’ky an%a%g@%%g%\@[ and
N, N-di ( ﬁépieseﬁt@h%ge@ml_wﬁ Bk EhomdxyC3RNR0) an@R *S il ok @ufled 1Bt fokk)y 1R79
(wherein X' 8 and R79 are as defined hereinbefore); 21

C2_5al kyoyCXaBEX Mol kikyIR7 O Whetrn Xi rreXESEMHO-RD, HQ, 8x0xeNReb(O)-, -
her ebRbel g o A% KR 23 RRAS, TETRRFARR PR, R0 R R'™ and R™ each
independently represents hydrogen, C;.salkyl or CsalkoxyC,.salkyl) and R is as defined
hereinbefore);
17) C,4alkylX"*C 4alkylR"™ (wherein X'® and R are as defined hereinbefore);
18) C;.salkenyl which may be unsubstituted or which may be substituted with one or more
25 groups selected from hydroxy, fluoro, amino, C,_alkylamino, N,N-di(C; salkyl)amino,
aminosulphonyl, N-C; salkylaminosulphonyl and N,N-di(C,_.salkyl)aminosulphonyl,
19) C,.salkynyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, C;_salkylamino, N,N-di(C, salkyl)amino,
aminosulphonyl, N-C_4alkylaminosulphonyl and N,N-di(C;salkyl)aminosulphonyl;
30 20) C,salkenylX'®C,4alkylR” (wherein X'® and R” are as defined hereinbefore);
21) CysalkynylX'®*C,4alkylR” (wherein X' and R” are as defined hereinbefore); and



-10 22) Cl1-4al kyl R 5(C1-4al kyl),, (X s)yR106 (wherein X 8 is as defined
herei nbefore, x is O or 1, yis O or 1, and R105 and R106 are each

i ndependewOlog/oeahiect ed from hydrogen, Cl_3al kyl, cycl opentgir/GBosgpaeisohexyl
and a 5-6-nenbered saturated heterocyglyigc. group with 1-2 heteroatons,

sel ected independently fromO, S and N, which Cl.3al kyl group may bear 1

or 2 substit s0s sel ect b, £10® 0 ydr o | ogen.and .Cl,- 4al ko and
whi ch C@I(F‘ 51‘§¥ ou:) ﬁﬁ%ﬁ\{)lg‘g)r( &ﬁor m&l%%muggt }staﬁggﬁ%egg‘éa{%%efe() e’fxrltg)ko(r)gb?' Y
hydr oxyer hah@@é¥iand RY4AR: cach hﬁ@yﬁ%?ﬁgk?ﬂecte@'frﬁ@hﬁﬂbgeng@“all(léi:ﬂ)ési&l@ﬁétﬁﬂ'lky| ,

a

Cl. 4al koxy, C1_4al koxyd _4al kyl, . kyl sul phonyl C1. 4al kyl,
Cl. 4al k Ybend b 5-6-Deuketed Gaturaed heGroayslik groupi with 1-diheEtaponasyisylaeredo,

Cl- 4al kyl.ani 4al kyl., di(C1. | ky] ) anmi noCl al kyl, Cldal kyl at ni noCl
2 koxy. AR s sntnh e a0 By bedt 1 2 PRBenl A g
(wher gi Rof 0x8, Byd8xyl halfgdn® Ad e, ,Ak&%mbiEcHR ycBe froap SnayBehier & sat ur at ed

het erocyclic group with 1-2 heteroatons, selécted independently fromO0, S
and N, substathents sedddites fompo neydrdryahalogemooeyanor @ sydnstlkylu€ntagkydliect ed from

wherei pt et BIOR S sy rak. E5RlGle PRI SRST KRB et ch | 2
15 1 i nkeg,ahfhofiQ1, @;‘;%;ﬁali?ﬁ%mgn&(@%alﬁ%ﬁmﬁb'b@}}aﬁ&ﬁﬁﬁlﬁ)(ﬁ%@ﬁt c,f rom hydroxy,

hal ogeno and am'no); Wwth thé proviso that ohe or nore Rl and/or one or
mor e Rsatkybamab€¢jadldyLf € optkplamimiC, tdioxyf ¢ C omikyharhine€, gikoupsnd & gou@tKl
wher

For | Shi R CertIotieD (oisaets ) Spor itk BPR 160N et B oo FrapgRFEd AP ed or

partial héfeﬂd?itﬁ% gfcﬁltpexgiﬂb ?1261{69&8&\17\#‘?’(38%&9&9 indé‘géﬂéleﬂﬂ@fr&%@%%fd%ﬁwhiéﬁ' ect ed

i ndependent om0, S and N, het erocycli ¢ group bears at |east one
subst i t aelit goabectydedaf o1@orGRordalibseinyehts s€l2ctod fdoyn§] 4alk@l . vafH the proevidoythat

Cl. 6al kapey!, am noCd _6al kanoyl , Cl. 4al kyl am noC _6al kanoyl ,

di ( Cl4aRkyfamaat brovfressikanoyl ,  C1_ 6f 1 uor oal kanoyl, car banoyl ,

Cl- aal k r L I )€a oyt 25
421 iyl oA GRRERRY) ity G CRRAREL oA R e

Cl. 6ab kinked k@ Xohyhy Bendl 06d or mofd dubstaadrty sedastdafonmy hydogy, Whalogndhaidemany)g| i ¢
group may optionally bear a further 1 or 2 supstituents selected from
C2. 5al kwilthe provisy hay ag or mared? | andios aPk 9T MorsR 6E [selerssd fromypang o€the

6al kanoyl, 'tﬂ%i%:?éﬂp%m noC _6al kanoyl , di (Cl-4al kyl )am noCl_6al kanoyl ,

Cl. 6f | uor oal Kano car banoyl, Ct.4al kyl car bat noyl

di (C1- 4@} &) car banoyl, carbanoyl C1_6al kyl, Cl1_ 30
4al kyl car bamoy| A _6al kyl , di (Cl- 4al k%/.l ) car bammoyl C _6al kﬁll .
Cl. 6al kyheginghong$ defmed hewinbgloroanddy] is sélptiehiipm arof thefalexng tevagrowesmo,

o208, SIgRRARELIY s S g PRSP o Ry o,
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group bears
at least one substituent selected from C,salkenyl, C, salkynyl, C,.¢fluoroalkyl, C;salkanoyl,
aminoC, galkanoyl, C; salkylaminoC, ¢alkanoyl, di(C;salkyl)aminoC; salkanoyl, C,.
¢fluoroalkanoyl, carbamoyl, C;alkylcarbamoyl, di(C;.salkyl)carbamoyl, carbamoylC, salkyl, C;.

25 ,alkylcarbamoylC,.salkyl, di(C;.4alkyl)carbamoylC, salkyl, C,salkylsulphonyl and C,.
¢fluoroalkylsulphonyl and which heterocyclic group may optionally bear a further 1 or 2
substituents selected from C,.salkenyl, C; salkynyl, C;.sfluoroalkyl, Cy.¢alkanoyl, aminoC;.
salkanoyl, C;alkylaminoC,_¢alkanoyl, di(C,_salkyl)aminoC; salkanoyl, C;.¢fluoroalkanoyl,
carbamoyl, C,alkylcarbamoyl, di(C;_salkyl)carbamoyl, carbamoylC, ¢alkyl, C;.

30 salkylcarbamoylC,alkyl, di(C,4alkyl)carbamoylC,.calkyl, C; salkylsulphonyl, C;.
sfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C;cyanoalkyl, C;.4alkyl, C;.
shydroxyalkyl, Cisalkoxy, C;.4alkoxyCi.salkyl, C;salkylsulphonylC, 4alkyl, C;4alkoxycarbonyl,



WD 03/ 064413 PCT/ GB03/ 00343 -11 C1-4am noal kyl, Cl_4al kyl am no,

di (Cl_4al kyl )am no, C1.4al kyl am noCl_4al kyl, di (Cl_ 4al kyl)am noCl al kyl,
Cl_4al kylapioao&uinal koxy, di (Cl4al kyl)anunoCl al koxy and ®CErGBep/06343

O )1{Cl1_4al kyl )gringD (wherein f is O ogrl 9 is Oor 1 and ring Dis a
5-6-nmenbered saturated or partially Unsat urated het erocyclic group with

é;éui;ftk By, 6 RGP L e oo LG Pl gy R, %!g#VE'yf? y Y
01 5 Odi

a %RW)%W%]QK?IT%&@W%% d(CM§1k{yRIQ V\%a rey and Qg&% (QB, o
e e Dyt e e Lt Sy
o aot | MR e Ge eSS B vl 1 PN B s Fcieg nioerams by SRR,

her ei aibgtp4 RI) whlcﬁ)c Si?c A8l 8RY beG oﬁ%?ﬁ%‘ré‘su%lﬂuén@%elg&éd ﬁ‘@xﬂ d]%lﬂ/lf}bef ore);

5) C2.5al ky wherei n Q2 is as defined herel nbefore)
C1_4al k) (V\Zs@kym QAy(WERrefivIVE represel® -Oeples 8ok s SOp-, ,-OCEQ)- - (OSR-,

T e SO RS ey ks by R WSy Riacy O
Co 31 IR E f, ie Whe BRLER, CER RRHGETE

are as ﬂiElfQ?rlesﬁdﬁtﬁaldﬂb&ﬁIdJEE))re, 8) C2 5a&kyny1V\201 4al kyl@ (wherein W and

@ are as defined hereinbefore 9) Cl1.4al kylQl3(Cl. 4alkyl W2) kQL4
(oot B Gpalksled viperemaoie AeiaFESEEITor 2 G o 1 K120 or 250 1, and

QL3 andy Qﬂ‘4aﬁ{e§)§/§a lééfg]ﬁ ﬁgggg%h%dﬁeq%@g%fg%)f rom hydrogen, C1.3al kyl,

cycl ope 'saturated or partially

unsat ur §it €gbalehEQd cyhdrein Qrioupdefintdhereidbefbry; er oat oms sel ect ed
i ndependently from0O, $S,and N, ich Cl_3alk ggmay bgar 1 or

subst i t fehted BV&J%‘&Y‘Q Sreherem, Whiegressafs -Grar 'g -CINQ & (% y and whi ch

&’ sal IR TSR ARy 3O Wianoyfeﬁéﬁm@ﬁ%@i‘ S S

Cl_4abkylepenian bdtediopkogedl] € GhlkyR Gk yARXFTD @ity 6B s kaeoy,|C Qﬂ:nlor
6f | uor oal ﬁ%n I ,gr%%? arno IO,g Cl_4al I)(’yl car banoyl , di (C5:1 zlg?kfls) carybam)yl

car bam)?lml Ryand QCis as defined hegeinbetorsyl O 6al kyl |

di (Cl-4 ar a6 kyl sul pho

6f I( uor o§ @]/1 %P’Bﬁﬁm ﬁyd?o(awl}%d? gﬁ)fmggij % nc!)e?m%d;%eﬁ%mg%?ezlcyanoal kyl ,
Cl_4al k t i W*4al erfiad kasmbdfortal kyl ,

Cl- 4a&k§jl %u%%%ynw gjdgf%%l M&e 42“0)(1%33%%9%&11 30 C%4a$%?noal kyl ,

Cl. 4al k9] @maﬂfdeloﬁqlﬁalkjd)JWber Givheaein O~ i ap ihars@ibefpa¢. iy O ol (kgg O or
4al k ?,&930@3 4c? b are eac:lh4aclielf%ndgl r1]11t1)r/] S ecteadJ éom%ydrog 1, JC gﬂqlfly ))c ogegtgfl aal koxy

and
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2

heteroatoms, selected independently from O, S and N, which C;.salkyl group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno and C;4alkoxy and which cyclic group may
bear 1, 2 or 3 substituents selected from C,salkenyl, C, salkynyl, C;¢fluoroalkyl, C; ¢alkanoyl,
25 aminoCi_¢alkanoyl, C;salkylaminoC.calkanoyl, di(C;4alkyl)aminoC;.calkanoyl, C;.
sfluoroalkanoyl, carbamoyl, C;_salkylcarbamoyl, di(C,.4alkyl)carbamoyl, carbamoylC,_salkyl, C;.
salkylcarbamoylC salkyl, di(C,salkyl)carbamoylC;.salkyl, C;.¢alkylsulphonyl, C;.
¢fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C;.4cyanoalkyl, C;4alkyl, C,.
shydroxyalkyl, Ci.salkoxy, CisalkoxyC;.salkyl, C.salkylsulphonylC,;.salkyl, C;.4alkoxycarbonyl,
30 C,.saminoalkyl, C;alkylamino, di(C;4alkyl)amino, C; salkylaminoC;alkyl, di(C;.
salkyl)aminoC, 4alkyl, C;4alkylaminoC, salkoxy, di(C;_salkyl)aminoC;.salkoxy and a group -(-
O-){(C;4alkyl),ringD (wherein fis O or 1, g is O or 1 and ring D is a 5-6-membered saturated or



O ) 1{Ci-4al kyl)gringD (wherein f is O or 1, gis Oor 1 and ring Dis a

5- 6- nenbered saturated or WO 03/064413 PCT/ GB03/00343 -12 partially

unsat ur atwo obesandcycli c group with 1-2 heteroatons, sel eeCedBoageyzendent|y
fromO, S and N, which heterocyclic grpup may bear one or nore
substituents selected fromd -4alkyl), “with the provisos that QL3 cannot

cat ot at 800N Waper S tRodeS ot b AL 2mbitpiio s Pt RSepE PR o O

her ei nbefas &, WhichheRrOSLRE QoA nhd§ HBEAUR RS s@lstiluRAS lselBt8d HURSE | hlemt
sel ected from C2_5al kenyl , "C2. 5al kynyl, Cl1 6f | uor oal kyl , C1. 6al kanoyl ,

am noCLwilthaproyises At QR Ickyrica bk hpdiogEndridameyr bot f 4ad Y astibne GH6-

6al k |, Cl.6fl | kanoyl , b |, . 4al kyl b | )

di (C1. 4HeRpFF SPUERAT PGl wasaiioeet helkricyPTc eoun s g8 med Peskmbsfoes whigh cy1
di (CL 4%%136'0%2(511'@;;;3' hoag]a't fakiNe su iﬁuen@@éléﬂéc?ﬁ'&rﬁ@?éﬁke@ﬂ@zéa]k yl, C,.

Cl. 6f [ uor oal nyl and which heterocyclic group optionally bears 1 10
or 2 f usfluoesallsliSitsalkaenyt, ansel (@ ¢ alkshoyt, @hudlkdseind€f. jafkado yledi6l nblkflparaingC110)
Cl_4al ky1QL3C1-4a] kangylQl4, wherei 3 is as defined hereinbefore and is
not hydfogeRYL Qnglueif angy aC%b%n%ir{sﬂef%&C%fgmﬂtfg@w bY319YY unsat ur at ed
het er ocyghl o @FOURE Nt Akt f8aRdvic! SRSE aREE, AviEQBSH oryjclgm(toptionally
cont ai n?%ja aolg%' R(gr’@ﬁft r}(l)gena atyo%'ﬁv\ﬁir’e?gl 5 n) 192 ??nk‘% t'0 'Cl. 6al kanoy!

t hr ough sadkysulphoggrana Co pilvenchlkyiedgionyl@hd whidgictaoaicliy glomproptidnally bears3 15
substituents selected from C2. 5al keny C2. 5al k%%;él Cl. 6f | uor oal kyl ,

I
C1. 64Pkandyurthes sybstieents sgagted ot thosedelingdeareinh 6al kanoyl ,

&1 Gal iDL HARTIONR BRI e 1 5 RO Mnerr ERSORTRY fgrowcn
4al kyl candaifdis £3L6Gaintered Aifréitd 4ableyidllycarsharawd Kterbaydliy lgroup containing at

Cl. 6al kyl sul phonyl, C1_ 6fl uoroal kyl sul phonyl, oxo, hydroxy, halogen,
cyano, Gastpngaifeger gplom @l opiiogglly coplaininga fiher BIEPEEk O™ wherdig | oy,

Cl- 4al koxy i | kyl 4al kyl. sul I 1@ = rb |4,
1 aai n ety s SRR AR b T e B SR UER £ 90K
Cl- 4gkk yhmfieactedabkitbm CisaNdnyl, ng]k%«m,@ﬁ_ﬁﬂa&aoamﬂ, KyJalkanoyl, aminoC;.
Cl- 4al kyl am noCl1- 4al koxy, di (Cl-4al kyl )ai ni noG -4al koxy and a group -(-
O ) 1{ Cl14akdopy) G iatiyogivg{ersalkandyl di((DakyDrmigpGisalfangyl, € affepreslkanon, i s a

5- 6- nenber ed t ed iall t ted h i ith
1.2 het SrarORC a0y BBy A er et R o s R K e e
het j b [ d f

G aal k1 ey or T e B e oy | “or

C2_5al kyfiydrogkydsuiphionylgi 3, hydweixg,thalagend,icyied G ecyxtoatiey, biealkylofe or more
e chh SRR CE S A AR eSSy

- NQ2O- \GHifd 7 (8L ' ndent |y represents
DR0- i) 10, kOl i SHAR Gad, SPANSARIIERINGROL Y T e

salkyl)aminoCalkyl, C; salkylaminoC, salkoxy, di(C)4alkyl)aminoC; 4alkoxy and a group -(-

O-){(C).salkyl),ringD (wherein fis 0 or 1, g is 0 or 1 and ring D is a 5-6-membered saturated or
partially unsaturated heterocyclic group with 1-2 heteroatoms, selected independently from O,
25 S and N, which heterocyclic group may bear one or more substituents selected from C,_salkyl);
and additionally wherein any C,_salkyl, Cy.salkenyl or C,.salkynyl group in Q'X'- which is
linked to X' may bear one or more substituents selected from hydroxy, halogeno and amino);
(i) Q15W3_
wherein W* represents -NQ'®C(0)-, -C(O)NQ"’-, -SO,NQ"-, -NQ'’SO,- or -NQ*’- (wherein
30 Q% QY, Q", Q" and Q*° each independently represents C,.salkenyl, C, salkynyl, C;.
shaloalkyl), and le is Cy.¢haloalkyl, C,.salkenyl or C;.salkynyl,



4hal oal kyl ), and Q15 is Cl.6hal oal kyl, C2.5al kenyl or C2.5al kynyl; WO

03/ 064413 PCT/ GB03/00343 -13 (iii) @1IWCLl_5al kyl X1- wherein W represents
- NQR2C( O WO 13GB64NNQR3-, - SO2NQR4-, - NQR5SO2- or -NQR6- (\wearesosoR3, @3,

@4 25 and Q26 p each independently relI resents hydr ogen, C1. 3al kyl,

Cl. 3al koxyC2. 3al kyl , C2_5al kenyl , kKynyl or d -4hal oal kyl), and Q1

o e e R L. Sl B g = e
Q@SC2. Sﬁkj;my' & =NuyPe wh&elﬁ%gﬂ S%?aSQ’d bngRd h@arcﬁam ésﬁagn d,af&gre@ﬁs' s an

i mdazo |nyI group which b X0 su st tuen e Cl 6al kyl
or C3_1bwiregemalCkyalkydyr@ypkovy(Bhalkill, Gadalkghyl OT,. @kyﬂﬁ@yé]lﬁaﬂd@dtyl)gamﬂm may bear

a hydroxy substituent on the carhon ataom which |3e nked o the

i mi dazolSPEsERIF CyeBlngkyh Ga-slhanberCrslkyed, ands’éﬂ&ﬁ ¢d BEIERBRFS: or

L0 hytr R L OO TR 00D CORIRIIS 'z*éﬂe?gfft’? 3 B%d%%‘%if i x g
C2. 5al kediyinbeforeaind Q°CR. anainidapylidihyl givhe vetiidh béaisswasoxdefibsidenthwdaina likf or e,

t he C1_5al kyl, C1.5al kenyl or Cl_5al %ﬂyl linked to X1 may bear one or nore
subst i t ¢ 81 Setoicloatiod 2o RIdXysalkHEN & gerraclanlylaip Wy may BeapdyA®XE gr oup

1,4-di O%&ﬁ)s@tue%%stﬁ% %L? ] %ﬂle&m@ﬁ%’ lEnﬁXH]ioctﬂe ﬁﬁﬁgg)ﬁ ggé ﬁﬁ? ne{nﬁqrv ré\fh @ @5 CO

or R nay be selec omany o € groups el nb ore and R2 is

6, 7- netdumy enedikexy opC, ikimsitihktenrex exybesdbnaosmbte subsitaatfts selécted frsmadr ug
t hereof for exanple an ester or an amde, in the manufacture of a
medi ¢@rbydroxy halggeno andiapengs@duct i on of an anti angi ogeni ¢ and/ or vascul ar

per meabj Lty 20, r educistyg e i m ed humans.
Accor di h@ oncldﬁlgy‘ggbgf@ﬁf’ﬂ( gs(;orog s ]RW%%?. onl%?%lg?ael%l %SL%B%%Sded the use
of a crépRBaEredthetdgakolr (l"ﬂlz&ehylc@((lmﬁlyl k28 t@ X' Iay¥ear one or more

substituents selected from hydroxy, halogeno and amino and Q” is a group 1,4-dioxa-8-

azaspiro[4.5]dec-8-yl, which may be represented:
N;-N
o
e

or R' may be selected from any of the groups defined hereinbefore and R?is 6,7-

15

methylenedioxy or 6,7-ethylenedioxy;
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

20 reducing effect in warm-blooded animals such as humans.

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

&

compound of the formula I:

25
R, Z

30 @



I NH H30 (I) W 03/064413 PCT/ GB03/00343 -14- wherein: ring Cis an 8,
9, 10, 12 or 13-nenbered bicyclic or tricyclic noiety which noiety nay be
sat ur at edworosoasat ur at ed, whi ch nay be aromatic or non-ar @catGRo3/oeasd whi ch
optionally may contain 1-3 heteroatonggsel ected i ndependently fromO, N
and S; 5Zis -0-, -NH or -S; nisO, 1, 2,3,40r5 msO0, 1,2or3; R2
represenbs hydrogen hydr oxy, hal ogeno, cyano, nitro, trifluoronethyl,
Cl_SaIkV Il 3al koxy, Cl1_3al kyl sul phanyl, -NR3R4 (wherein R3 and R4,

whi ch gy, b8s kg, $30B1D6r H-fnb@Abeal blcstafefbrlﬁc;rcﬂ@ﬁ@s&ﬁmhmagmycue
Cl1. 3al kyl% or R5X1- (wherein X1 represents a direct bond, -0-, -CH2-, -

oC( O) - san@@@)i-o,r un@tyrate§Owvhich 8@ be arqnmc(o@pon-arqggz@hmwhlclgmﬂy maNRg sSoR-
or -NR10- ei n lependent |y represents
hydr ogeﬁom%‘,‘i\,\q% Eﬁ?floa@psﬁleCtggHﬁdﬁ%@é!y%??gﬁw%n% R5 i s selected from one

of the 7ol lewigg. bmenty-two groups: 1) hydrogen, oxiranyl d -4alkyl or
Cl_5al kyl which may be unsubstituted or which may be 15 substituted with
one or mow(e lg2odpkorsel ect ed from hydroxy, fluoro, chloro, bronb and am no;
Cl_sal k}s ﬁéd?%R' 1 (wherein X2 represents -0- or -NR12- (in which R12
repr esefit’s Cl. 3al kyl or C1. 3al koxyC2. 3al kyl ) and R11 represents

Cl_3al kgt &&t@%o%&n h{ARORy, h@l@@@ﬁ@'c?aﬂglgytro%u%ﬁg?ﬂﬁ Maﬁc";)l TRYalksxyt he

same or dleﬂerent each’represents hydfogen,
Cl. 3al kﬁma@ls'ﬂqihkyﬂ) NRRO (@er6 R ahk ROXSRUSmaybe thei samxor déﬁ@r@s@ﬁcls -0-,

-S- - SO2- ) NR18 SO2 0SCR- or
-NF\>210 {WFéP‘é‘F Hy‘i:@%en ‘Fil()él 3%@ é’zg‘ ‘i)’f@leF@I%&eé‘?ﬂﬁesePﬁ&élﬁéﬁt%ﬁ‘gf 'ré €sents
hydr oge yl_gor g al RRF-EDNRERIL § _Naydr ogen,
C1_3al k)f/bl (6} cgt?dodéentsyl gcyc ohexyl O? bgd) eBEZed Sat ug‘r%g%ledr het er ocyclic
gr oup V\(\izllibrémz{shkl @"olaﬁt adR ' smjhende@dndandyspfgmkem hydrbgemn@al§land: N, whi ch
Cl. 3al kyl group ear 1 or 2 substituents selected from oxo, hydroxy,

hal ogensllgryC G@k@’é}l’ R‘E@& inelested @HHWEquéhe f@u‘i‘)‘&lﬂgﬁ‘ﬁ?%é‘ﬁf’ oS 2
bstit | kyl ,
?:li Za: kyfwd%igsegl gldéf‘%}}l%%i J}yﬁ koxy 1 4a o>t<1§/ 1_2al ﬁ}%maf}gganoa ’

Ci, a'lKYhLﬂjs!h@ﬂf@ln\yitlﬂ)ge or more groups selected from hydroxy, fluoro, chloro, bromo and amino;
2) Cl-salky]XZC(O)R“ (wherein X* represents -O- or -NR'%- (in which R'? represents
hydrogen, C;alkyl or Cy.3alkoxyC,.salkyl) and R" represents C,salkyl, -NR”R" or -OR"
(wherein R'?, R and R"® which may be the same or different each represents hydrogen, C.
salkyl or C,_salkoxyC,salkyl));

20 3) Cp.salkylX’R*® (wherein X represents -O-, -S-, -SO-, -SO,-, -OC(0)-, -NR"C(0)-, -
C(O)NR'"-, -SO,NR"-, -NR*SO,- or -NR*'- (wherein R, R', R"®, R® and R* each
independently represents hydrogen, C,.salkyl or CsalkoxyC.salkyl) and R'® represents
hydrogen, C,alkyl, cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, which C.salkyl group may

25 bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C,alkoxy and which cyclic
group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C,.
scyanoalkyl, C4alkyl, Cy.4hydroxyalkyl, Cysalkoxy, Ci4alkoxyCiaalkyl, C;salkylsulphonylC,.
salkyl, Cqalkoxycarbonyl, C,4aminoalkyl, C;4alkylamino, di(C;.4alkyl)amino, C,.
salkylaminoC;.qalkyl, di(C;4alkyl)aminoC; 4alkyl, C;.salkylaminoC, salkoxy, di(C;.

30 ,alkyl)aminoC;alkoxy and a group -(-O-){C,salkyl) ringD (wherein fisO or 1, gis O or 1 and

ring D is a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected



4al kyl , d - 4al koxycar bonyl, Cl.4am noal kyl, Cl1 al kyl ai ni no,

di (Cl_4al kyl )am no, Cl1_ 4al kyl arni nod . 4al kyl, di (CL. 4al kyl ) am noClal kyl ,
Cl- 4al kyhapniBnedis 4al koxy, di (Cl_ 30 4al kyl)am noCl al koxypCanaBoa/og4oup
-(-0)1(d _4al kyl)gringD (wherein f is@or 1, gis O or 1 and ring Dis a
5-6-menbered saturated heterocyclic group with 1-2 heteroatons, selected WO
03/ 064413 PCT/ 3/ 00343 -15.i.ndependent | rom0, S and.N. i C lic
ot oup nBICTEATEARTDE: §apd N i SRETRENS bbb pne pr PR e
Cl_5al kb€l aR@hky! X5R22 (wherei n X4 and X5 which may be the sane or
different are each - 0-5 Z-S-, -SOA, 8(5'12 -NR23C( O -, -C(O NR24-,

- SO2NR24)- G salMR2E SoRalkybX R Iedtereit Wi ené X wiidhaBay tRethe sapsor differeainate Rach -each

i ndependent |y _represent s,; o] 1, 3a| 201 | ko . 3al kyl) and
R22 _rep&'es‘ s yéﬁ)éggﬂ?i %{8&%%@1‘@ C%Cgéjﬁkox%%@gﬂ Ry 55W€S‘é§n(wher ei n
R28 |5 Re25RE ﬁ@gﬁ@rzﬁﬁ IO AL A RPRRREY ROWELAE hETrOsR, C:,-&dill‘ﬁgr q}.@n@&y@gn or

nitrogen) wifh 1-2 heteroatons, selected independently from and N,

whi ch hallet)oend®*f epregems bydragenh Easalkyl or C2:adkalxsCisalkaht s sel ect ed from oxo,
T ey SR s et VAT e Fipbice e 1
ot SRR o Sy RO ATS N Gl g, €1
Cl- aal kgloapinyGkad hbkD xybstittieft€helectddifrkml gxamhyincily, hhlkgeny, aywmioaCgr oup

5 o A nisgPES IS I HEVUPSETEN ©-4kh Gutko S Bt oaboRRIPbeBitec: ed 15

i ndepen I d N. ' CYedih G gr ne or nore
subst 1 (< ORleBporyCiablodtlf sl indl BLE JRNIERD L e o6 i s as
def i ned,digiahindef Q1ke), di(C)alkgDadinoKe mtyRAS ,alkhlamaio; RS xysdiés, def i ned

herei nbefore); 8) C2.5al kynyl R28 (wherein R28 is as defined herei nbec{ ore);
20 9) RedkyDaminosh palkery and gresent(O-a(yalkybamel Gilsrennt 5 Ryl 245G op! 87d a

5-6- menper ed ar.omat | | i . |.j.nked vi ni trogen)
with 1- g%l@t 1(§3r%c§’a o%n%grgpg%:tt%%ag&%?ect)%ﬁ%ﬁgﬁlﬁlg%éﬁdb I@thh:étegoaﬁ)%ﬁglﬁgedphenyl or
ar omagi fAdBRINGEREYRdh ©, §r@dIN, WEhiclCAhY glofp hthy bestditor @ e kebstiaehectlected r om

oxo, hydroxy, hal ogeno, anmmo, Cl1.4al kyl, Cl_4al koxy, Cl4hydroxyal kyl, Cl1_
4ai ni noﬁbuyéwaﬂiyll)ﬂ.al kyl am no, C1.4hydroxyal koxy, carboxy, trifluoronethyl,

may be EhG- RO VRGTE For Bar o akaReF IS Th's hyar ogen, L. 4al kyl or
C1_3al koxyCandaliky! dwidrsh R?*GE SRfinéd Rribbdtdre); 4al kyl ) gringD (wherein f is 0
or 1, gi1s Oor 1 and ring Dis a 5-6-nenbered saturated
8) Ca.salkynyIR*® (wherein R*® is as defined hereinbefore);
20 9) R* (wherein R* represents a pyridone group, a phenyl group or a 5-6-membered aromatic
heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N
and S, which pyridone, phenyl or aromatic heterocyclic group may carry up to 5 substituents
selected from oxo, hydroxy, halogeno, amino, C;.salkyl, C;.salkoxy, Cishydroxyalkyl, C,.
saminoalkyl, Csalkylamino, C;shydroxyalkoxy, carboxy, trifluoromethyl, cyano, -
25 C(O)NR*R*, -NR*®C(O)R* (wherein R*, R*!, R* and R, which may be the same or
different, each represents hydrogen, C;.4alkyl or C,.3alkoxyC,.salkyl) and a group -(-O-){(C,.
aalkyl) ringD (wherein fis O or 1, g is O or 1 and ring D is a 5-6-membered saturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which
cyclic group may bear one or more substituents selected from C, 4alkyD));
30 10) Cy.salkylR* (wherein R* is as defined hereinbefore);
11 Cg.salkenle29 (wherein R” is as defined hereinbefore);
12) Cp.salkynylR* (wherein R* is as defined hereinbefore);



het erocyclic group with 1-2 heteroatorns, selected independently fromO0, S
and N, which cyclic group may bear one or nore substituents selected from
Cl- 4al kylwp;0384410) Cl1 5al kyl R29 (wherein R29 is as defi nedThasogioodaef ore) ;

11) C2.5al kenylR29 (wherein R29 is as dgfined hereinbefore); 12)

C2_b5al kynyl R29 (wherein R29 is as defined hereinbefore); WO 03/064413

PCT/ GB03/.0034 & 13) Cl.5al ky1X6R29 (wherei g X6 [ ents < Qnss - 5-,
- SO, _-ggg&faﬁﬂ%%w(” rem ’_‘d"*@ﬁ%ﬁ\?‘i!‘%"sé‘zm%e-‘,gozr\l%%@'d ORFBg: -
(wher ei JOERGKIS- RRR7IR6or B&?ngqle%%ﬂlzé‘aaﬁ, RIRPendat bach i RPERRANY S

hydrogen, C1_3al kyl or Ci.3al koxyC2. 3al kyl ) and9 R29 is as defined
her ei nbepoasents hgdrpear (hadlkd oy CxaaiasyCntathydi and X7 is@p defiedthereiefore)s- | - SO- |

-S2-, -NR39C(O) - ,7-&(O NR4Qs5, - 5 S R41-,. - N S02- =N < erein
R0, Ral) GRS B R P B R 1 1B oty o i

Cl. 3akk ACLanRA X ¥ LAl R RPIRFS pés,dq{“ peq eneidehgf ore); 15)
CZ.SaFkgtr?f/Iﬁi)i(SRZg%?va]@éréi n X8 Mg%eesenfs T R R G e 'ﬁ%gz AR 44C(0)
_C( O NRrepiesents hyB02RG3alkyl NRET.S0Rxg €2 saliRl8nd RihsrasidafiRd dereibtf , R47
and R48 each jndependently represents hydrogen, C1.3alkyl or

CL_3al kéigé;z%aw%li éwfaefl?&é‘gifgpf&%en&e ey et eiltiye 'gﬁ%%%/(oio -GEPNR®-, -

Cl 4al k b){@ﬁ)k_a: 9of Waes el ePHES O H47- 01,48 D 4 = = -,
CNRao G| B ’&“‘8{ R ‘( -soz%hgﬁf RE ,N%521§02? AR Paoh H(“\%Egl?décinﬁpzmg, R50,
R51, R5&passentRhgdregat) C,haikldpe Gyl eritdxyCe eydysmdtRs’ kyd defied, he@ntB&irky| or
Cl_3al koxyC2_3al kyl ) and,,R29 is as defined herejnbefore): ,17)
C1_4dPkyaXoatlkyRy MR(QMB‘FISWR( XOPIEHAt RS are Y d%?ﬁ"n‘i\g{‘ttg@bﬁbef ore);

15 18) ken 11C N2 (D €0 U RGOS Wk K R4 OR SOMRSIC RS2 bstituted
with ongg% rmr’egb@lg%uﬁs sel gt%ﬁ@o?ﬂ%ﬁ%&y?ﬁf \IMSO?%, rgg%iﬁRgﬁ?a%H

C1_4al kyidepsndentlyNepresirtyddadesy ) atkiyhor, C, satkorgSublhibayd R* is as defined

N- C1- 4al kyl al ni nosul phonyl and N, N-di (C1-4al kyl ) ai ni nosul phonyl ; 19)

C2. 5al kerginbefareoh may be unsubstituted or which may be substituted with one

or nore oups e fr 28 r ] dal kyl am no,
N, N- di (&Zﬁﬁaﬁyﬁgﬁaﬁﬁgﬁﬁgéwgﬁeﬁ&aﬁn}éhon%efﬁ?ﬂ?&e?@g%ﬁt:ﬁ f‘a’nosul phonyl and
N, N- dis( ©8) dalabehyiaiién@apbohaaydtitute®0) whidh daad e rybssdtdd 4ahkud B2fhoferher ei n
X9 and R28 are as defined herei nbeforer(%a_; 21) C2. 5al kyny1X9C1-4al ky1lR28

j4

(wher ei grox@s selertepBomrhydepxy dibforg eenipe e istllsdaame) N, Mnde C2.gjkyl)amino,

Cl_4al ky1R54(.Q _4al X9).r R5 X9 i def j her ei nbef or e,
50 or ipmepuipterf M A hRprbit) BB NEB SR AR AR U ool et cu
from hy(ﬂgp@z@;&lky@i-xﬂﬁ&kﬂlby bEWEMBRRAEY br wRRh eS| RRBKYutBd dith ohe 6r fBREDET ed

saturated heterocyclic group with 1-2 heteroatons, selected independently
from 0, g®upneeldétedifrpmhydoxgafluoyd, agrinuCialiylyamo, N.Mdi€ 1 salisdemingent s

Sel e inosulphonyl, N-C; alkylaminosulphonyl and N,N-di(C, salkyhaminosulphonyl;
20) C,.salkenylX’C, salkyIR** (wherein X® and R are as defined hereinbefore);

21) Cp.salkynylX°C, 4alkylR* (wherein X’ and R are as defined hereinbefore); and
22) C141a1ky1R54(C14&1lkyl)q(X9),R55 (wherein X’ is as defined hereinbefore, q is 0 or 1, ris O or
1, and R** and R* are each independently selected from hydrogen, C;.salkyl, cyclopentyl,

25 cyclohexyl and a 5-6-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 C;4alkoxy and which cyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, C,.4cyanoalkyl, Calkyl, C,.
shydroxyalkyl, C;4alkoxy, CalkoxyC,.salkyl, C,salkylsulphonylC;.salkyl, C;.salkoxycarbonyl,

30 C;4aminoalkyl, C;_salkylamino, di(C;.4alkyl)amino, C;salkylaminoC;.salkyl, di(C..
salkyl)aminoC; salkyl, C;.salkylaminoC, salkoxy, di(C;.4alkyl)aminoC, salkoxy and a group -(-
O-){(Cisalkyl),ringD (wherein fis O or 1, g is O or 1 and ring D is a 5-6-membered saturated



from oxo, hydroxy, hal ogeno and Cl.4al koxy and whi ch cyclic group may bear
1 or 2 substituents selected fromoxo, hydroxy, hal ogeno, cyano,

Cl. 4cyanoabbloglog44@d. 4al kyl , Cl1_ 4hydroxyal kyl, Cd _4al koxy PCT/GB03/00343
Cl_4al koxyCl_4al kyl , C1 4a| kyI sul phonyl,G1. 4a1ky| " Cl. 4al koxycar bonyl, 30
Cl. 4ani noal kyl , Cl. 4al kyl ai ni no, di (CI 4al kyl )am no,

Cl- aal kyl ai ni noCl. 4al -~ dl (Cl 4a)l kyl.) . 4a I

C1. 4al k arpm%@rowaﬁ%iﬁ el AR 5 AR AR B S N Whip -

O ) f( Clcﬁﬁu]: gﬁ@ 3”9:'% 6NNG18h18 shibdtiBueBtsQEledted Qroﬁchaﬁiry? lwanRehe [brﬂﬁhs@tﬂaﬁ a

5- 6- nenber e turated WO 03/ 064413 PCT/ GB03/ 0034 het erocyclic gr oup

with 1- R“h:ammtcbathydmgem)el ected independently fromO0O, S and N, V\/m ch cyclic
group nay, bear e or nore _subs ts selected fromd | k) ,.W|ththe
provi so 161 WETRBANY ?%aoé@ﬁg]‘enyéﬁﬁl aéf’glfW]o%fﬁPﬂ’?m

Cl. Sakk edqg-)(y’qllﬁéred%)ﬁl o&ror%ré%ﬁ‘sﬁméhtsgélg&gd Q'B{rﬁ?cﬂ% xy MUIG Enb S aﬁﬁd&'}e‘j to

X1 may bear one or nore substituents selecte ydr oxy, hal ogen and
am no) ; R' RRprasems dgdopen, ool tedpeano, MMOxhamggknxy,I(ydalh)dyQﬁlko&aﬂnkmﬂyC1

Cl_4al kyl, Cl-4al kox thyl, Cl__4al kano Cl- 4hal gal k , anino,
C2. 5al ke oy&@a%%wyanmmglapk%m%wﬁzﬂkwﬂ Coplkan WaH{V&s% ni no, Cl-

al koxyc S 1 - honyl ,
car ba)r/m;afplpd9 ﬁ%émgéFk“ : ca&%?r’r@&?ﬁyﬂ?]%@%% {ajl“gi PE g%jbngl @lfﬁﬁ}h&ﬂﬁﬁ)ﬂk’p Y
ani nosutgrbanyyl, NAE Qilkyla:ﬁbﬁad)ﬁylﬂ,ahﬁmﬁwuqybomymnoﬂ d\h]d@:(u(l‘ahonyl N-C,.

al kyl ) am nosul phonyl , Cl. 4al kyl sul phonyl iam no,

4al ky t?l“i)%INW%UJHhDPm (08 )ﬁ@mowthwy A-(Gply] SglahwéQﬁvlv%Oah% Ho; a

C3. 7al k

G ot KEISDIABRUEN ARl MO 1 S SRABANBRGTR: p Gy alkylene. chpin

r epr eseflifedao tivo e (Deurbon atbms, C,ChiRano yld@ D), 4a1kylc(:@boxy orSr grouBRIX! SO2-, -
NR5 7 C( m@ﬁ@ﬂc&g NR58-, - SO2NR59-, - NR6OSO2- or -NR61- (wherein R57, R58.

R59, R6 repEeseRte dirn‘étév@éqhdéht 1C>Hzr,e6}Cé@ém@(®y,dSog§@- 8923al kyl or

Cl. 3al k san sh S Sedogst ed 39 s7t 9|} 61
twenty- m@@g @6)@1 %ﬁ{ o@?rgﬁﬁll (Elegl }Vg%(rgmg{l Q{B@ ’k‘%l’l\im}% g‘maly be
unsulpst edcutiREpeRdently ﬁéj)ré@ms lns»drog&p@ 5511?11@6 Qi Ik x90, ey MREER Y riosehs tegie] ect ed
from hydroxy, fluoro, chloro, brono am no; ) ClSaI kKy1X11C( O R62

(wher ei fromoneqﬁﬂ&@ﬂi@wmgowew tWRRESPS(i n whi ch R63 repr esent s 20 hydrogen,

“oRee Lo e sk g RS sTG FaUERE LIEO P Tal TFEPEne each
r epr eseE'lIb% iV Q8 Bne Slmore3abiipslseREte&ho Oﬁi%%ycau&%' Kﬁl&)rb) gro?ﬁo and &r:rzng;

Cl. 5al kyl X12R67 (wherein X12 represents -0-,
- NR68C( Z) €, salk yOf (L (RRY” (wheB82 NR7@presenRI-S2NRG - (mNRthR? ViBpresins R68, R69,

S R RSP SIS R 2, I AR e BT
(wherein R*, R® and R®® which may be the same or different each represents hydrogen, C;.
salkyl or C;.salkoxyC,.salkyl));

3) CysalkyIX'2R® (wherein X'? represents -O-, -S-, -SO-, -SO;-, -OC(0)-, -NR*C(O)-, -
C(O)NR®-, -SO,NR”’-, -NR”'SO,- or -NR”%- (wherein R®, R® R”’, R”" and R” each

25 independently represents hydrogen, C;salkyl or C;.3alkoxyCs.salkyl) and R® represents
hydrogen, C,salkyl, cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, which C;salkyl group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C,alkoxy and which cyclic
group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.

30 cyanoalkyl, C;alkyl, Cshydroxyalkyl, C;.4alkoxy, Ci4alkoxyC.salkyl, Ci4alkylsulphonylC,.
salkyl, Cy 4alkoxycarbonyl, C;saminoalkyl, C,4alkylamino, di(C;4alkyl)amino, C;.
salkylaminoC; salkyl, di(C,4alkyl)aminoC,4alkyl, C;4alkylaminoC;alkoxy, di(C;.



hydr ogen, Cl. 3al kyl, cycl opentyl, cycl ohexyl or a 5-6-nmenbered saturated
heterocyclic group wth 1-2 heteroatons, selected independently fromO, S
and N, whwotn3@i443al kyl group may bear 1 or 2 substituent CIatmctoest3f r om
oxo, hydroxy, halogeno and Cl-4al koxy gd which cyclic group nay bear 1 or
2 substituents selected from oxo, hydroxy, hal ogeno, cyano, Cl_ 30

4cyanoal , Cl-A4al kyl , - 4hydr kyl , .Cl-4al koxy, ..Cl- 43l koxyCl-4al kyl ,
&1 25, KBSy oy s e I KD rperef S o kYT T 4R

CL 4al kith@ g s dlirk(Gbdal kil agl Rerokiic sARPRIIAITNRRrodghi Kkiccied

di (Cl1_4alkyl)am noCl_4al kyl, Cl1_4al Kyl am noCl_4al koxy, di (Cl1_ WD 03/ 064413
PCT/ GBOBUegadtly-ficn Oa Skantl N nwhid Gt ycHa g ko ynag rbdarsongrap uore substituents selected
_(_o)ﬁﬁcﬁgﬁlééll gringD (wherein f is Oor 1, gis Oor 1 and ring Dis a
5-6-ne 8 “8&¥Yr at ed het er ocycl ic group with 1-2 heteroatons, selected

| ndepengeat Job, i Qikcy X 7 (DherdfiiXCMag/ R 11 whiGll QUP bR sRSB0r BfiRredf ardDr €
substituents gel ected” fromCl. 4alkyl)); 5 4) C1_5al kyl X 3C1_5al kyl X14R73
(wher ei eacK1®-,afd -S04, -8, ANREC(O%-, tBEO©)dRAE, GONR e S@s-@r -BBRER -0-, - S-,
-SO, -S@-, -NR74C(Q -, - QOKNR75-, -SD2NR76-, -NR77S2- or - NR78:

(aher o) PRI R & o7 K R I ot gl o TR Bo b 5 6HECS Gy i ogen,

Cl. 3al k C X an I SRR fogen, Cl1. 3al kyl
or C1. 3%4'1&"32‘5&’2%&%2?“%:‘? %ges%%gh%lc\%%r éié‘ﬁﬁ%é%{)?gl'za 5- ézma e)F ed saturated
het er oc§cR’¢wheromR { is nkSdneriberedsdnanted hetkfoaytlior grgep linkid hialatboher er oat ons,

sel ected i ndependently fromO, S and N, which heterocyclic roup nmay bear
1 or 19 BiRgenidhi-¢ f@éi‘%?’@é} seleetssl gisPerdeRiRYm Cha @&éﬁo\’ym&‘ygﬁwcxﬂw

4 4 - | - Cl al kyl,
IR et S L R e B i
Cl_4al kyyamangl, GliL4G14al lylioapalkg, CCGhlkoxdalkylkexsich odltylaC kaalkylsulphonylC,.

di (CL. 4al kyl ) am noClal kyl , Cl_4al k){l am noCl_4al koxy, di (Cl1__ 15

4al kyl )eﬁ%ﬁ allyaryeasbpnane gngneskyl, Gradkylam@e, dilkyRikyDImED Cuherein f is 0
1, s 0 .0r~1 L E ' 5- . d het | i

o oun SR piBlcZaROE ai M Bl 2D TRV BN ARS ShRbEE e T OVl o e

cycl i1s gHnemRmirRyC, Darsxyamne Fg%o@@r(eosaq@gajktyggmtgs Sdlersit £4 0 drromilodabky! ) ) ;

6) Cl1.5al Kyl R79 (wherein is as defined herelnbefore); 20 7)
C2. 5al keng DRY9 S¢avimsmbered Rgrated hesergeYdlip arpuperidh hgdiesregtoms gplected 53| kynyl R79

wh in R79 i def i i,nbef. . 9) JR80 (wh [
byr | dontIBRET D AR Eh T S O SRS bR PR R c Rl ERGERERC

group (h{)ﬁ{@gaﬂ@@;car bon or nitrogen) with 1-3 heteroatons selected fromO,
N and S, which E)yri done,_ phenyl or aromatic heterocyclic group may carry
up to 56$Gbgﬂ<iyﬂ117 efwhkerein R’ is as defined hereinbefore);

20 7) CysalkenylR” (wherein R” is as defined hereinbefore);

8) C2_5alkyny1R79 (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
25 selected from oxo, hydroxy, halogeno, amino, C;4alkyl, C;salkoxy, C;.shydroxyalkyl, C,.
saminoalkyl, C;4alkylamino, C, shydroxyalkoxy, carboxy, trifluoromethyl, cyano, -
C(O)NR*'R®, -NR¥*C(O)R* (wherein R*', R®, R and R*, which may be the same or
different, each represents hydrogen, C;.4alkyl or C;3alkoxyC, salkyl) and a group -(-O-){(C;.
salkyl),ringD (wherein fis O or 1, g is 0 or 1 and ring D is a 5-6-membered saturated
30 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,_salkyD));

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



25 sel ected from oxo, hydroxy, hal ogeno, am no, Cl.4al kyl, Cl.4al koxy,

Cl. 4hydroxyal kyl, C1L_ 4am noal kyl, Cl-4al kyl al ni no, C1l-4hydroxyal koxy,
car boxy, woiBlsan®net hyl, cyano, - C(O NR81R82, -NR33C(O Re4/¢Bum@pE3n R31,
R82, R83 and R84, which nmay be the sar:ell?o_r different, each represents
hydrogen, Cl1_4al kyl or Cl_3al koxyC2_3alkyl) and a group -(-0O)1<Cl_

4al kyl) gring pein f. iS00 or is.0.or.1 and ring Dis a

5- 6- neng@r@dagéﬂvmﬁ‘gger%‘ lﬁefsearsggé%qdi f%‘?bS_EPd% th 1-2 heteroatons, selected
'ndep?”ﬂﬁ&lﬁﬂkﬁﬂ@“"@wh&eﬁ‘ﬂ@?oEﬂ,as\&f@ﬁﬁé@lhe%{@eﬁs?r&ﬁr oup nmay bear one or nore
substituents sel'ected from Cl 4al kyl)); 10) Ci1_5al kyl Rgo (wherein R8O is as

def i ned1Petenlkp R ejwhenen 087 GpresaBs FOT-EBOID 06323, -NRBCHQ), CLOPRKeny 1R80
(wher ei i s asdefined derei nbefar e 7123 al kyny| R80 erein R30
is as dg?ﬁﬁ%&’ﬁ@%eisﬁ)a‘e?roﬁ\g‘};'@Feél{%aﬁlfy?&i ﬁ@%ﬁm%@éi‘ﬁ%@e&g& esent s
-0-, FerTe: o 5 dR®; iNER8S92- or

- NR89§ Sr(e\%ege?gis ﬁydés%’ Sééml?ggtp ail{é)xg%g%g‘g%gggh lisﬁgggiﬁggﬁew 5 réprggsent S
hydr oged) GiaRenyt¥|°REr (wberedaKKoxgreenBalCky 1Sy, 61, F0-,i-NRALC(OSF i GEINR’ -,
her ei nbef o ; . 5al kenyl X16R8Q. ., wherahn X16. represents -0-. -S-,
SO, - S‘I@LE&?N%%” -or ﬁ%( O)(NE%FP?S‘Q ’\-,iQOZR\I ~and RRevackpoepsndeniio

(wher ei \ a i N [NTaT XS S

hydr ogeﬁ:,p %%f%%%aér%lt@%%gfi%idﬁ%g(zgﬁﬁgw)gmgﬁ {I%%ghik%leggs defi %2‘13

her ei nbes)oThikydBX''BY. Galctemit MepiREn(svies - n- Sk 7-S@pr-88EHE©)-, 0C(ONR’-, - SO,

-S2-, -NRI5G O)- .- (O NRIG; , 10, - SO2NRIZ5 . 5 NROSSCR- -NROO- (wher ej
Ros, 1ROEOREY - RIS FodRea ST REdRe ot v Meb Raderh Sdmrdnggen. |

Crant ky iSRSt BLREY Tl Yo AC, 3y Ba 38" HELUBRRAIRRGIERELS D)+ 10)
- NRLOOC{ €) €, satky I 0 NRKQIRY, (wiBE2ANRIORpresendRID 30 2-S@®¢ -SORLOR “Cobier €i n R100,

R101, R102 and Rl eac i ndependently re sept s, hydgogen,,,CLl. 3al kyl
or Cl. 362(@39%%%2,. §92W93 - NB%I?’Q%@MOS‘ '%[nge(ﬁhﬁ&h‘l ﬁ%gii?ggeﬁhbe}? or@yl R'7gpch

Cl- 4al ky1X18C1 dalkylR j d ko j nbef :
15)  Co. BAFRA S TR R el o T ol GRS all R AR R LEe it

one Q5 R&ERbefgfeQuUPS sel ected from hydroxy, fluoro, am no, Cl4al kylam no,
N, N-di (C1l_4al ky‘)%1 mno, _am nos_ulxgghonyl79 N- C 1-4al kyl am nosul phonyl and
N, N- di ( €D QakkyPs Lri-absR ptdspin X20ndd -~ ap as defmpdyheraipheétickay be

bst i d i.ch b bstituted wth . | ect ed
e A ST O BYRRL) bl Ml R PG o Sho R <! oot
ani nos U%ﬂﬁ@@ﬁ’électé\& fedmARhtoxy ANione Sl @ Yalk Aidino, N,N-di(C, salkyl)amino,

N, N-di (Cl4al kyl ) am nosul phonyl ; 20) C2.5alkenylX 8Cl. 4al k}l/11R79 (wherein X18
and R79ammesdphaiyt, MEd.dieianingedphoajl;and N,N-di(C;4alkyhaminosulp

20 19) C,salkynyl which may be unsubstituted or which may be substituted with one or more

onyl;

groups selected from hydroxy, fluoro, amino, C;.salkylamino, N,N-di(C, 4alkyl)amino,
aminosulphonyl, N-C, salkylaminosulphonyl and N,N-di(C;4alkyl)aminosulphonyl;
20) Cz.salkenlelE‘Cl.‘;alky]R79 (wherein X'® and R” are as defined hereinbefore);
21) C2.5a1ky11le18CMalkle79 (wherein X'® and R” are as defined hereinbefore); and

25 22) CMalkle105(CMa]kyl)x(Xlg)le06 (wherein X'® is as defined hereinbefore, xis O or 1, y is 0
or 1, and R'® and R'® are each independently selected from hydrogen, C,salkyl, cyclopentyl,
cyclohexyl and a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which C,salkyl group may bear 1 or 2 substituents selected
from oxo, hydroxy, halogeno and C;4alkoxy and which cyclic group may bear 1 or 2

30 substituents selected from oxo, hydroxy, halogeno, cyano, Cscyanoalkyl, C;4alkyl, C;.
shydroxyalkyl, C; salkoxy, C;.4alkoxyCisalkyl, Ci4alkylsulphonylC, salkyl, C,4alkoxycarbonyl,
Ci4aminoalkyl, C;salkylamino, di(C;4alkyl)amino, C,salkylaminoC,salkyl, di(C,.



21) C2.5al kyny1X18C1-4al kylR79 (wherein X18 and R79 are as defined

her ei nbefore); and 25 22) Cl4al kylR105( Cl-4al kyl ) x(X18) YRLO6 (wherein X18
i s as defwpedobwnei nbefore, x is 0O or 1, y is 0 or 1, ane¢CREN3a0338106
are each independently selected from hygrogen, Cl.3alkyl, cyclopentyl,
cycl ohexyl and a 5-6-nenbered saturate het erocyclic group with 1-2

heteroat sel cte end 1 3al k I rou

gt Joret il a7 e i ol T S N B AT i B

Cl_4al kgx)kh lﬁ%? f«yﬁéré]ﬁ fA @61, Y 0RgArand rﬂ? Ris3B- 6%6?155&6&9@%&21@@' ect ed
ydroxy

from oxo eno, cyano, Cl-acyanoa Cl_4al kyl, C1
4hydr oxbetktogyclic @1@14&&11&01(32 hﬁd&bkﬂx%@&tedlukippg;ndémmﬁbm@ simqﬂ'ﬂ&n\yhl@l 4al kyl ,

Cl4al koxycar bonyl Cl4ai ni noal k Cl-4 I am 4al k no,

CL- 30l KOVHE BRI AEII STdP e SOy 5 B Sopa B o8 pr oo tha

4al kyk) g paftl: gah b genf;1- 4al kyl am noCl- 4al koxy,

di (Cl_4al kyl ) am noC, 4a ’koxy and a group -(- O)f(d 4al kyI) ringD (wherein

f is 0 axd zid,dltg)nakl;y @heein hng A salkyigCRalkenyd ob OB satigmigegredp R (KAt edich is

het er ocycl i up with 1-2 heteroatons, .selecte ndependently fr.o
and N, b{\ﬂ”h 9<cy’é]F‘3/ Beay OBE AT RRYE BSHtuEHE Sl teFm Yfif?f‘)’ ot F’%O%‘éaé’&‘{‘ d from

d -4al k t
addi ti oﬁ’gt Itfé/}é ém@é%@?ﬁ%ﬁ%b%%o%? kanld%r%wér flﬁggr}lsl mgselgc%g%gg%}%?lﬁg% oup in

R56X10- foloimaly theee groupsed to X10 may bear one or nore substituents sel ected
from hydr 04% hal ogeno and amno); wth the proviso that one or nore Rl
and/ 4P  GhE Br nmore R2 are selected fromone of the foll ow ng t hree groups:

10 (i) ﬁléje V&'efs%k Hef?ﬁjed %ﬁreﬁ:ﬁmf&% Lu{he@ ﬂ%él@cl( Vﬁﬁf)ﬂfo%e%g%e%llbé %&%sf rom

one of | oW ng ni ne group erein ered

sat ur at e}de(wmm iQglid y5 malhwrad @diuﬂ’&&id&fr@@i;tmlly ﬁnsgmupd hEMetd@ydhCZgroup
het eroat ons, sel ected independently fromQ, S a N, whi ch het eroc;t/)cl iC

group bwathd-2 h@tew@tms, ekt ipdencndiady @) @cd éBd Nr UMC@?@%W@%?OUP ears
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salkylaminoC,_salkoxy, di(C;.4alkyl)aminoC;4alkoxy and a group -(-O-){C,4alkyl),ringD
(wherein fisQ or 1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which
cyclic group may bear one or more substituents selected from C,salkyl));

25 2) CpsalkylW'Q? (wherein W' represents -O-, -S-, -SO-, -SO;-, -OC(0)-, -NQ’C(0)-, -
C(O)NQ*-, -SO,NQ’-, -NQ’SO,- or -NQ'- (wherein Q°, Q*, Q°, Q° and Q’ each independently
represents hydrogen, C;.salkyl, CysalkoxyC,salkyl, Cs.salkenyl, Cysalkynyl or C,ghaloalkyl)
and Q” is as defined hereinbefore;

3) Cr.salkylQ* (wherein Q” is as defined hereinbefore);

30 4) Cy.salkenylQ® (wherein Q” is as defined hereinbefore);
5) Cz_salkynle2 (wherein Q” is as defined hereinbefore);



het erocyclic group with 1-2 heteroatons, selected independently fromO, S
and N, which cyclic group may bear one or nore substituents selected from
Cl- 4al kylwp;03fﬂ6442:) Cl. 5al kyl W@ (wherein WL represents - @CIT/GBES3/003430- ,
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Cl. 6f | uor oal kyl sul phonyl , oxo, hydroxy, hal ogeno cyano Cl1- 4cyanoal kyl ,

CL_4al ks @10a41rr9aeyloﬁy@rlw;srulphe&>da¢keéb@roa@:rlsulahwl bygiropy, halegeno, 15
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i s 0 eakyDangng, £ galigrlaminoGnalky alky )@Iﬂlﬂ@n@kﬁi edlky s
tial t et | { | ect ed
P PdepontthAIOFBReb Tt h A Goeralyh PSP Bt SRR L E B0 or
mor e sulpshi tMEM B 2306 %hﬁférehrs@fﬁk@d_éﬁﬂf)aﬁﬁ%,un‘@étﬁﬁtédhﬁ:t&é@éh@ gﬁ)up hram 23

cannot be hydrogen and one or both and Ql4 nust be a 5-6-nenbered
sat ur at beteoratqag, s¢ledt¢d/indepeadentiytfesdn O, S and N, which heterocyclic group may bear one

20 or more substituents selected from C;4alkyl), with the provisos that Q" cannot be hydrogen
and one or both of Q" and Q" must be a 5-6-membered saturated or partially unsaturated
heterocyclic group as defined hereinbefore which heterocyclic group bears at least one
substituent selected from C, salkenyl, C,.salkynyl, C;¢fluoroalkyl, C,salkanoyl, C;.
sfluoroalkanoyl, C;salkylsulphonyl and C, ¢fluoroalkylsulphonyl and which heterocyclic group

25 optionally bears 1 or 2 further substituents selected from those defined hereinbefore);
and additionally wherein any C.salkyl, C,.salkenyl or Cy.salkynyl group in Q'X'- which is
linked to X' may bear one or more substituents selected from hydroxy, halogeno and amino);
(i) QW
wherein W° represents ~-NQ'*C(O)-, -C(O)NQ'’-, -SO,NQ"®-, -NQ"S0,- or -NQ™- (wherein

30 QIG, QY, le, ng and Q% each independently represents Cs.salkenyl, C,salkynyl, C;.
shaloalkyl), and Q" is Cyghaloalkyl, C.salkenyl or C,.salkynyl; and



het erocyclic group as defined hereinbefore which heterocyclic group bears
at |l east one substituent selected from C2_5al kenyl, C2.5al kynyl,

Cl. 6f | uorwealokyb4411. 6al kanoyl, Cl1_  6fl uoroal kanoyl , Cl. 6aCydBalpdzenyl and
Cl. 6f | uor oal kyl sul phonyl and whi ch hetepocyclic group 25 optionally bears 1
or 2 further substituents selected fromthose defined hereinbefore); and
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medi cament for use”in the production of an antiangi ogeni c and/ or vascul ar

per neabbicydly maiad wdiichonaf éeohallynconsan 1 3| lecdedoms sefedtad mdefendantlydrmam©,

According to one aspect of the present invention ring Cis a 9-10-nenbered

ar onafi aIlﬁif%yclic noi ety which may optionally contain 1-3 heteroatons

sel ected ind . reelj i@ nRiSefrgpect of the

present i nve%??(%gﬁgittélén%&g& tgjfg-le]l-ﬁgr-e %%g%gﬁqﬁgtéewsgg)r ?)Qrat IC e%i cyclic noiety

whi ch chétemiafisnatic didyekicemortyonhicls ebraihe 0 3iHecemanae sdldcyed ihdepebdentIN fimd OS.

According to one aspect of the present invention ring Cis a 9-10-nenbered
15 hete omatic bicyclic noiety which contains 1 or 2 nitrogen atons.

Accordi ng to,one r | t ] i >4 s .ndol yl

qui ol gt {SeBRYF She ekt RLFSRAL uh BN, K SIS Ad T Y,

pr esept hétBvarirh@ie bidyolk froiey whigiRtyttainé NEAZ altygedhtondzai ndol yl . 20 Accor di ng

to one aspect of the present invention ring Cis indolyl or azaindolyl.

Accor di ng t oAserdimgpie ene afpeettnd the presant inventmringr{ isiipdpld quinglngl, pgerglyl

or azaindolyl.

According to one aspect of the present invention ring C is indolyl, indazolyl or
azaindolyl.
20 According to one aspect of the present invention ring C is indolyl or azaindolyl.
According to one aspect of the present invention ring C is azaindolyl.
According to one aspect of the present invention ring C is indolyl.
According to one aspect of the present invention ring C is indazolyl.
According to one aspect of the present invention ring Z is -O- or -S-.
25 According to one aspect of the present invention ring Z is -O-.
In one embodiment of the present invention x! represents a direct bond, -O-, -S-, -
NR*C(O)-, -NR’SO,- or -NR'- (wherein R®, R’ and R'° each independently represents
hydrogen, C.,alkyl or C;.,alkoxyethyl).
In one embodiment of the present invention X' represents a direct bond, -O-, -S-, -
30 NR®C(O)-, -NR’SO,- (wherein R® and R’ each independently represents hydrogen or C;alkyl)
or NH.



According to one aspect of the present invention ring Cis indolyl.
According to one aspect of the present invention ring Cis indazolyl.

Accor di ngwba3osaiaspect of the present invention ring Z i CI0GBION04S-. 25
According to one aspect of the present jywvention ring Zis -0-. In one
enbodi mrent of the present invention X1 represents a di rect bond, -0-, -S-,

- NR6C(O) -, ROSO2- d |
represC(en%s %P]&eg%tﬂbo e‘ﬁgﬁavlp(r%ﬁﬁn@"%’f?&ﬁg?rﬁ%n Rh"n' one egg@(gleﬂeﬁ?t 01}/

the presgpbeih RY e&PrbRhts ydiogett &5€Nakyb ofliNtgct bond, -0-, -5-, - 30 NR6C(O) -
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t he present .inyention X res -S-, -NR6C(O - (wherein R6

repr ese&?’t’el?“ﬂﬁ}%r 635?136{%5}’&”5 é%za@ﬁyDNH I n one enbodi ment of the present

i nvengion X' §2BRESRREmeR of Ble préBRGLRmioh WIgESERENRA - SPLREENOS. hydr ogen or
Cl. 2al kyl). 5 In one enbodi rrent of the present i nvention X1 represents -0-

or -NHC(O) -. Ih nnoeebetimeadiofithetpredent iheempioeSEntpresenenC-on X1 represents -0-.
Accor di ng to anot her aspect of th resent. i nventjon X represents -0- or a
direct bond. a?"ﬁ"@ﬁ@ t@r’f‘B%éf’rn@H‘fCté‘? ﬂ{‘)ﬁ'ﬁgesﬁ%@é‘?ﬁthXéﬂRrFﬁﬁtsR RS agérle% ted
fromong,pf the three groups: 10 (i) QX wherein Q and X1 are as defined
her ei nbe?‘ ore; (ii) QL5WB wherein QL5 and WB are as defi ned herei nbefore;
and (iii) @M@krﬁﬁdkyém(of tmmsemmn@mon Mlsaaamctxd frameomsofdbd ihneedgroups:

her ei nbef aor and/ or, repres droxy, C1.2al koxynethyl, am no,
hal 0d@ng) Q@i 'ZH?IE%Q f &aﬁr?é&gﬁm‘“ﬂ ‘?rﬂnB‘Ef)F/’EFﬁret hyl, cyano, nitro,

C2. 3al k g rretﬁe (%:nag,vztfge ﬁefﬁﬁﬁ’%ﬁeml%fow%n resent invention R

repr ese tr| uor onet hy hal ogeno. According to

anot her(la)sgiéw‘cqgam)hxl FWMQZ‘I wWemtliXonarRas defipeé heindefort, hyl , f1 uor o,

chloro or bropo. According to another aspect of the present invention R

r epr esePREOTRL IEPTESEHS PR BYHOXY, X0 zﬂlhowt@wwog@fw,t%alby eSertkR¥vent i on

N 1S 3 L e AP TR &, R esent invention nis 2

15 According to one aspect of the present invention R’ represents methyl, ethyl,
trifluoromethyl or halogeno.
According to another aspect of the present invention R' represents methyl, fluoro,
chloro or bromo.
According to another aspect of the present invention R' represents methyl or fluoro.
20 In one embodiment of the present invention n is 3.
In one embodiment of the present invention n is 2.
In one embodiment of the present invention n is 1.
In one embodiment of the present invention n is 0.
In one embodiment of the present inventionnis 0, 1 or 2.
25 In one embodiment of the present invention mis 1 or 2.
In one embodiment of the present invention m is 1.
In one embodiment of the present invention mis 2.
In one embodiment of the present invention x3 represents -O-, -S-, -SO-, -SO»-, -
SO,NR"- or -NR*!- (wherein R"”” and R* each independently represents hydrogen, C;.,alkyl or
30 Ci.alkoxyethyl).
In one embodiment of the present invention X° represents -O- or -NR?"- (wherein R*

represents hydrogen or C,.,alkyl).



I n one enbodi ment of the present invention nis 1. In one enbodi nent of
the present invention nis 0. In one enbodi nent of the present invention n
is 0, 1 owods/068%31n one enbodi nent of the present inventiPam/GBo3i08342 or 2.
I n one enbodi ment of the present inventjjon in is 1. In one enbodi nent of
the present invention inis 2. In one enbodinent of the present invention
X3 represen or ~NR21- (wherein R 9 and

At B s S e g o e Al 8

Cl 2al koxyet fydnb entbBdRRgt 6ipe PrdiBRtinRhirid R &E@X@%chﬁl‘{;grfﬁei tBsali® drepr esent s
-0- or -NR21- (wherein R21 represents hydro en or Cl.2al kyl). WO 03/064413

PCT/ GBO@Iﬁe@Btl@ich 1¢ptesentsofe, SnboaVREN(whstein RE nopresans hydmmt CamalkyBor C..
represents I n one enbodi nent of the present invention X4 and X5 which
may be t x?ﬁh@) different each represents -0-, -S or -NR27- (wherein

R27 1 epr esenﬁnsonlaxé@rbaa%m GAmE Pl &Jen&%;_X gad k%mmﬁrdy)be the daneite
enbodi nent of the present |nvent|on X4 and X5 which nmay be the sane or

di f f er ediffeeacénchegpresemnt-©- 00-NHr. - I n one enbodi ment of the present

i nvention X4 and g@ ﬁach r esents -0- &P g q%edrnent f the present
i nventi on X6y cEleAent it ePSese’H MVEREETH 2 El%ﬂ r B3N TeREEE St esent s

hydr ogen, Cly2alktloBimeato Pk Pegxﬁtlﬁ%hhonk@rép%seﬂ@ -6mhedh MR Oy Hehgn
present invention X6 represents -0- (wherei’n R38 represents
hydr ogeR**aeprédenaiyidyd gen, @maﬁnybor@balﬁomﬂiyl)of the present invention X6

represents -0-. In_one enbodi nent of the pgesent inyen X7 re sents
-0-, 10s. or -W?mb(’%’éﬁnéf)ﬁthe Iﬁﬁelrté‘ﬂ)‘feég‘é‘h%s rW’é@éé,’ Od\?&m er%)fr R

Cl. 2al k nbodi ment of the present inVention X7
represegﬁxg&gyh%hoéﬁkﬁg; ?ﬁﬁgrern R43 represents hydrogen or C1. 2al kyl).
I n one enbodhnﬁmkmﬂbdmmﬁtpf&ﬁ@ﬁmammmenhmmﬁ ¥presepise®ents -0-. I n one

enbodi ment of the present invention X8 represents -0-, -S- or,-NR48-
(wherein R4l crvem@@éﬁ@esn RY/the pEsant Tovention Eﬁyrepérse@f Qar ﬁoszglé‘ﬂ%yr GWhess | n one

eRTB)OdI n‘ﬁmregresetnpseh rog n(tllgaﬁ( F&I('J Q]ké@yelﬁ%}?)resents -0- or -NR48- (wherein

15 In one embodiment of the present invention X’ represents -O- or -NR*- (wherein R*
represents hydrogen or C.alkyl).
In one embodiment of the present invention X' represents -O-.
In one embodiment of the present invention X® represents -O-, -S- or -NR*- (wherein
R* represents hydrogen, C,.alkyl or C;alkoxyethyl).
20 In one embodiment of the present invention X® represents -O- or -NR*. (wherein R**
represents hydrogen or C;.,alkyl).
In one embodiment of the present invention X® represents -O-.
In one embodiment of the present invention X’ represents -O-, -S- or -NR™- (wherein
R represents hydrogen, C;,alkyl or C,alkoxyethyl).
25 In one embodiment of the present invention X represents -O- or -NR*- (wherein R*
represents hydrogen or Cy.alkyl).
In one embodiment of the present invention X’ represents -O-.
In one embodiment of the present invention R*® is pyrrolidinyl, piperazinyl, piperidinyl,
imidazolidinyl, 1,3-dioxolan-2-yl, morpholino or thiomorpholino which group may bear 1 or 2
30 substituents selected from oxo, hydroxy, halogeno, cyano, C;.scyanoalkyl, Cyaalkyl, C;.
shydroxyalkyl, C;salkoxy, Ci,alkoxyCi.salkyl, C;..alkylsulphonylC, salkyl, C;salkoxycarbonyl,
C1salkylamino, di(C;.salkyl)amino, C;salkylaminoC, salkyl, di(C;.salkyl)aminoC,.salkyl, C;.



represents hydrogen or Cl.2alkyl). In one enbodi ment of the present
invention X8 represents -0-. In one enbodi nent of the present invention X9
repr esentwo-B/4¢44185- or -NRS3- (wherein R53 represents hyacagso3/ocus2al kyl
or Cl_2al koxyethyl). 25 In one enbodi neat. of the present invention X9
represents -0- or -NR53- (wherein R53 Trepresents hydrogen or CIl.2al kyl).

enbod: e g Bres SHEL ISR b Sod SR SOTNC melPiyr
pi peri divhekein f s st @lik OiohY land %ing ok @Heledblylid froup REIBRQ 18 p9frolidinyl,
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3hydroxyal kyl , C1. 3al koxy, Cl.2al koxyCd _3al kyl,
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Cl. Vi 03/ 3 PSR Yo Hnalf R D SQ@%@E‘:’{& ar ﬁ*ﬁ%ﬂgﬁ%ﬁéxy fckios
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f is O or 1, is O0or 1 ring Dis, a heterqcyclic oup, sel ec from
pyrroli Eﬁlff‘fﬁd,F?OIBi°ﬁ%’rla’ilFW?,ﬂﬂ%eB%?‘iya?%ﬁlﬁcxaﬁ?ﬂ%ﬁo%i-ﬂ’lﬁﬂ/I%I,H FWGﬁangl-and

t hi onor Li,ne, L | r ne or nore substituents

sel ect e%lﬂ%%g’ﬁléf&ggﬁlf%%ﬂdélgl(%'zgﬁgsuel ?oﬁ f|€erlre§l%1ut( of the present invention R28
i s pyrrolidi hydne epitpdinadit n§the ppésparinaintiyh R* id pBenyl, pyodyininddagolyl, triazoid| i no
or thionorpholino which group may bear 1 or 2 substituents selected from
oxo, 1Ry Begolylgpwrywhish gxqupraay bepr 5oy & subatityants selectsd fiopp OXGChYERGYr oxyal kyl |
Cl- 3al - vyl - d ¥l 3 In one
enbodi nﬁ%@%?%héﬁga’i;gé%o’gﬁ‘%ﬁ’iagﬁ Elgé}&.@%héﬁ%f?ﬁ%"?%’%}‘, a“:“l’;r%%" azol yl

t hi azol jidepeh@eitly selet@d Gtoyih hglrogen b iCehaligyloup may bear 1 or 2 substituents
sel ected from oxo, hydroxy, hal ogeno, CI-4alkyl,, Cl-4al koxy, cyano and
- NR32C( O) R33! qteesiehiodinmegy of thg presgitdpventae B qnddepaisdah sajectsdifedifed from

hydr ogen_and. Cl1-4al kyl }. .l n..one. i t [ i-on R54 and
RE5. ar oPeRDgLindRr ) mpdtaRf s BRRAMATE nsR il B0 BRSHO G WD

i m dazobiodbmidy behDT BhRkittanAd stlbétedB6RN ol Apdrvky, Gllogdi, gy@upCay bear 1 or
2 substrtuents selected from oxo, hydroxy, hal ogeno, cyano, Cl 3cyanoal kyl,

C1- 3al kydyanagikyBHdalisyly €1 shyfiroxgak B ielkgxy, € -.alkp 63y aky3@] 4lkylsulphonylC:.

2al kyl sul phonyl O - 3al kyl . .Cl- 3al bony!..  Ou .
L&) 1reBidtebisAigh e OBt R R0 or Lg 08T o i s a
het er ocygd Jifg DrioH Betéﬁic?@kegio&ﬁ QIBCRMFdh h%@iﬂiﬁyl,ﬁiiﬁ&ﬁﬁi}jlﬂ){ﬂ)aridﬁiyper i dinyl,

i m dazol i dinyl, norpholino and thionorpholino, which cyclic group nay bear
one or modazolidinyl, morpholino and thiomorpholino, which cyclic group may bear one or more

20 substituents selected from C;salkyl).
In one embodiment of the present invention R” is selected from one of the five groups:

() Q'X' wherein Q' and X' are as defined hereinbefore;
(i) Q"W?* wherein Q'° and W’ are as defined hereinbefore;
(1i1) Q21W4C1.5a]ky1X1- wherein QZI, W* and X' are as defined hereinbefore;

25 (iv) Q*CysalkylX'-, Q®*C,salkenylX - or Q**C,.salkynylX'- wherein Q** and X' are as defined
hereinbefore; and
(v) Q¥CsalkylX'-, Q¥Cy.salkenylX'- or Q¥Cy salkynylX'- wherein Q* and X' are as defined
hereinbefore;
and/or R? represents 6,7-methylenedioxy, 6,7-ethylenedioxy, hydroxy, C;salkyl, amino or

30 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-(methylsulphinyl)ethyl, 2-(methylsulphonyl)ethyl, 2-(ethylsulphinyl)ethyl, 2-



20 substituents selected from Cl-3alkyl). In one enbodi ment of the present
invention R2 is selected fromone of the five groups: (i) QLX1 wherein QL
and X' arwoas/agfis ned herei nbefore; (ii) QL5WB wherei n QlPcarcBid®omse as
defined hereinbefore; (iii) QIWICL-5alkyl X - wherein 21, W and X are as
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ethylenedioxy.

According to another aspect of the present invention there are provided compounds of

the formula I.

According to another aspect of the present invention there are provided compounds of
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[wherein:
30 ring C" is indolyl, indazolyl or azaindolyl;
R is selected from oxo, hydroxy, C,alkoxymethyl, amino, halogeno, Csalkyl, C,salkoxy,

trifluoromethyl, cyano, nitro, C,_salkanoyl,
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are pro@?@@ﬁ %W%&Edg% ar%‘feh@ei}befﬁgtl’egorlea: ‘. ZaCa (Ra) (RR. N 25
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or R? is 6,7-methylenedioxy or 6,7-ethylenedioxy;
and salts thereof, and prodrugs thereof for example esters, amides and sulphides, preferably
esters and amides.
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[wherein:

25 ring C* is indolyl, indazolyl or azaindolyl;
R!* is selected from oxo, hydroxy, C,,alkoxymethyl, amino, halogeno, C,salkyl, C;.salkoxy,
trifluioromethyl, cyano, nitro, C,salkanoyl,
() Q'X" wherein Q" and X' are as defined hereinbefore;
(i) QW? wherein Q"° and W* are as defined hereinbefore; and
30 (i) Q2‘W4C1_5alklel- wherein Q*', W* and X' are as defined hereinbefore;



esters and am des. According to another aspect of the present invention
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10 herembefore,
or R* and R* together form 6,7-methylenedioxy or 6,7-ethylenedioxy;
Z" is -O- or -S-;
andnaisO, 1 or2;
with the proviso that at least one of R* and R* is selected from (i), (ii), (iii), (iv) or (v) as
15 defined hereinbefore and/or R™ is selected from (i), (ii) and (iii) as defined hereinbefore, or R*
and R® together form 6,7-methylenedioxy or 6,7-ethylenedioxy;
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 are provided compounds of

20 the formula Ila:
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[wherein:
30 ring C* is indolyl, indazolyl or azaindolyl,
R is selected from oxo, hydroxy, C,alkoxymethyl, amino, halogeno, Csalkyl, C,salkoxy,

trifluoromethyl, cyano, nitro, C;.zalkanoyl,
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whereli n 1, X'~ are as defined herei nbef ore; Rea and R2b, ‘are each
i ndepenadeanbd ghessexlneorddfefemamaﬂyrtpmgenshmrdgmqrclhalkyigeno cyano, nitro, 5

trifluoyrongethy 3a| I , Cl1_3al koxy,  Cl. 3al kyl sul phanyl, -NR 3aR4a
(wher ei {1,) &%% {“’é 204 X, d?%ﬁvr Xlﬂi‘ °Same or different, each
epr eser oifwdngoen o° ﬂs;&v@aargxgae fpkd hestohgetn O and X are as

defi ned ei nbe erein WB are as defined

her ei nb@i)dpEW EnchIkyixX - )wt@anm/@éms‘ainaw Yire awmﬁmed her€@befodd and X are as
defi rllgd ahgr_(%l (rjllp_esf_ore 10 Za is -O or -5-;
andnais 0, 1 or 2;
with the proviso that at least one of R* and R* is selected from (i), (ii) and (iii) as defined
hereinbefore and/or R" is selected from (i), (ii) and (iii) as defined hereinbefore;
and salts thereof, and prodrugs thereof for example esters, amides and sulphides, preferably
15 esters and amides.
According to another aspect of the present invention there are provided compounds of
the formula ITa as defined hereinbefore wherein at least one of R* and R is selected from (i),
(ii) and (i) as defined hereinbefore.
In one embodiment of the present invention Z* is -O-.
20 In one embodiment of the present invention C* is indol-5-yl, indol-6-yl, 7-azaindol-5-yl,
indazol-5-yl, indazol-6-yl.
In one embodiment of the present mvention C* is indol-5-yl, 7-azaindol-5-yl or indazol-
5-yl
In one embodiment of the present invention C* is indol-5-yl.
25 In one embodiment of the present invention C* is 7-azaindol-5-yl.
In one embodiment of the present invention R™ is halogeno or C;salkyl.
In one embodiment of the present invention R' is fluoro or methyl.
In one embodiment of the present invention R* is methoxy and R™ is selected from one
of the five following groups:
30 (i) Q'X"' wherein Q' and X' are as defined hereinbefore;
(i) Q"W? wherein Q" and W* are as defined hereinbefore;

(iii) Q21W4C1.5alky1X1- wherein Q*', W* and X' are as defined hereinbefore;



and nais 0, 1 or 2; with the proviso that at |east one of Rea and R2b is
selected from (i), (ii) and (iii) as defined hereinbefore and/or Rlais
sel ect ed Woaio6d4a3 (ii) and (iii) as defined hereinbef or epcarcBmsabiis
thereof, and prodrugs thereof for exanpe esters, ami des and sul phides,
preferably 15 esters and am des. According to anot her aspect of the

et 1 nod MOf e rBBPBY & ner eian 1 3T Comonn Ko Shuaeh Gon® £ aB b P, o

(1), (hdrdinBetskef bidd ) as defined hereinbefore. In one errbodl ment of the

pr esent |nvent| on Za is -0-. 20 In Qne enbodi ment of 1;2 present invention
Ca is i (WIQ GsgkylX n&)‘fczea&enylx? ar & dohlkgayX - whemaﬁzolang&lare andpdmed - 6- v .
I n one enbodi_nent of the present invention Ca is indol-5-yl,

7- azai n%Fa?m‘?,ef%e i ndazol - 5-yl. In one enbodi ment of the present
i nveng i on Cayy c%leleﬂ%hu&ny bf thé Prestht GMnBFPRE {TRRINORY al R KKBRU fidHYBAL | ON
Ca is 7-azaindol-5-yl. In one enbodi nent of the present invention RL is

hal ogenaf the thtde Rdibwyig. growps: one enbodi ment of the present invention Ra is
fluoro qr thyl. In o enbodj e present invention Rea i s methoxy
and R2b8)9 : é@?‘@ﬁf%‘ﬂ%ld‘ﬁ as m‘f‘%ﬂé CreindEoto| | owi ng groups: 30 (i) QLXL
wher ei ng; 8 Xe 1538, dr@gg? E@h&@ﬁfy%ﬁe dii) QL5WB wherein QL5 and
WB are (ag%g\?l ne eﬁ{e(?el n%@?{)re elblﬁl @Q@1IWICL. %gl kyl X - wherein @1, W and

X1 are @9 @eW'‘GedhlhéXeiwibafinOE, \W\ena:x Gﬁmsldbfﬁmmﬁedfaeus -37 (iv)

@8C1. 5al kyl X1-, 28C2 5al kenyl X - or | X erein and X
are & def i nBEnomher smhgdimenicot thapresat TIVQ@“)P&Q“E%@E oKy W&Q‘Sé@e@tﬁ%%} , Q
C2. 5al k nyl X - wherein Q and X are as defined

her ei nbﬁ%éfegheg%%@gne ﬁ%‘g%fl ment of the present invention R2a is nethoxy
and sz(l)@)s’eweamcufamm afeas ddfinedRertibeford, ol | owi ng groups: (i) Q X1

wher ei n and X' areas defined hereinbefore; (ii) Q 5W wherein QL5 and
WB are @d QJe‘M hereReRe aﬁ@é’?’ oteas gafeed hereinbefore;

(iif) Q*'W*C,.salkylX'- wherein Q*', W* and X! are as defined hereinbefore;
15 (iv) Q*CisalkylX'-, Q**CysalkenylX'- or Q**C,salkynylX'- wherein Q* and X' are as defined
hereinbefore; and
W) Q29C1_5a1ky1X1-, Q29C2-5a1kenlel- or Q®C,salkynylX'- wherein Q% and X' are as defined
hereinbefore.
In another embodiment of the present invention R? is methoxy and R* is selected from
20 one of the three following groups:
(i) Q'X" wherein Q' and X' are as defined hereinbefore;
(in) Q"W? wherein Q'° and W* are as defined hereinbefore; and
(iif) Q*'W*CysalkylX'- wherein Q*, W* and X' are as defined hereinbefore.
According to another aspect of the present invention there are provided compounds of

25 the formula IIb:

N
M 2c
R* 4 \ R
—
H Zi
2a
R
30 Z "N
. < L
R N H

H (IIb)



(ii11) QRIWACL-5al kyl X' - wherein 21, W and X are as defined hereinbefore.
10 I n anot her enbodi nent of the present invention R2b is nethoxy and R2a is
sel ect ed Woasioeeane of the five follow ng groups: (i) Q X1perasisoo3d3 and X1
are as defined hereinbefore; (ii) QLW wherein Q5 and WB are as defined
her ei nbefore; (iii) Q1IWICL 5al kyl X - wherein 1, W and X are as defined
her ei nbgf ore; 15 (iv) @R8Cl.5al kyl X -, @Q@8C2. 5al kenyl X' - or
Q2802.5‘7}F§‘HJ§7I X1- wherein 28 and X are as defined hereinbefore; and (v)
QR9C1_581 KYCHK- oy -N29C2- 5al kenyl X' - or R9C2. 5al kynyl X' - wherein 29 and X
are as defined hereinbefore. In another enbodi nent of the present
i nvent i Bi iRkiked o aearfbon ptoamelf the §-henkpa¢dadingeandfis eglect@biromdiydiogehand hr ee
follomg‘g@g.oups: (i) QX wherein Q and X are as defined hereinbefore;
(i) QL erein QL5 and WB are as defined hereinbefore; and (iii)
QRIMEIRE fiiled 16 2 WP afbriB the YAmatkretlrid £ndBS sélediéMBImhBaRIBREILOT ©-
According to anot her aspect of the present  invention theré are provided
conpountigorof 25 the forrmula Ilb: N MR2Z RRce a HZa R2a N 30 ~I R2b \N
HH(I1h) MO 03/064413 PCT/ (B03/00343 -38- [wherein: Mis -CH or -N; R2,
is |inkédR oanéi?ié:araé%ﬁs‘iﬁf’é‘ﬁﬁl $refRefOr: renbered ring and is sel ected from
hydr Ogegnﬁ% prBTEYlat a1 Bnd §f R* REE R0 sde kA BAR (AL @M @), EHenb (RRDer ed
ring and 1's selected ?rom hydr ogen and

defined hereinbefore;

10 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 are provided compounds of

the formula Ilc:

N
M 2¢c
15 R% 74 \ R
—_—
H Z
2a
|
PN
RZb N H
20 0
(Ie)
[wheren:
M is -CH- or -N-;

25 R*is linked to a carbon atom of the 5-membered ring and is selected from hydrogen and
methyl;
R* is linked to a carbon atom of the 6-membered ring and is selected from hydrogen and
fluoro;
7* R* and R®, are as defined hereinbefore;

30 with the proviso that at least one of R* and R® is selected from (i), (ii) and (iii) as defined

herembefore;



fluoro; Za, R2a and R2b, are as defined hereinbefore; with the proviso that
at least one of RRa and RZb is selected from (i), (ii), (iit), (iv) and (v)
as defi neo obesainbefore; 10 and salts thereof, and prodr eg3/aBosnes for
exanmpl e esters, am des and sul phides, pgeferably esters and am des.
Accordi ng to anot her aspect of the present invention there are provided

d the.formula | e: M. 15 R2c..HZ . Rob 20 H
IR L e R e L

5- menbegeds dgmiasd i s selected fromhydrogen and nmethyl; Red is linked to
a carbon atom of the 6-nmenbered ring and is selected from hydrogen and
fluoro; Z', ARxerding tRatherrnspessoidbe present iseatiothdfrerase pRYidgidchmpeends odvi so

t hat at hI East Oﬁ@ of RRa and R2b is selected from (i), (ii) and (iii) as
def i nedMCAYPEIHHET ore; WO 03/ 064413 PCT/ GBO3/ 00343 -39 and salts thereof,
and pgodrugs thereof for exanple esters, @fﬁdes and sul phi des, preferably
esters and am des. According to ano spect of the present invention
there are provi ded conpounds Rolfi t > 5

H 0]
2a
R Z N
o L
NS
R2b N H
H

(I11d)

[wherein:

15 M s -CH- or -N-;
R* is linked to a carbon atom of the 5-membered ring and is selected from hydrogen and
methyl;
R* is linked to a carbon atom of the 6-membered ring and is selected from hydrogen and
fluoro;

20 one of R* and R? is methoxy and the other is Q'X' wherein X' is as defined hereinbefore and
Q' is selected from one of the following ten groups:

1) Q* (wherein Q” is a heterocyclic group selected from pyrrolidinyl, piperidinyl, piperazinyl,

O- . O

which heterocyclic group bears at least one substituent selected from Cy.salkenyl, C,.salkynyl,

*

25 Ci4fluoroalkyl, Calkanoyl, aminoC, salkanoyl, C;salkylaminoC,salkanoyl, di(C;.
salkyl)aminoC; ¢alkanoyl, C, sfluoroalkanoyl, carbamoyl, C;_salkylcarbamoyl, di(C;.
salkyl)carbamoyl, carbamoylCi ¢alkyl, C;.4alkylcarbamoylC,.calkyl, di(C,.salkyl)carbamoylC,;.
salkyl, C;4alkylsulphonyl and C,;.sfluoroalkylsulphonyl and which heterocyclic group may
optionally bear a further 1 or 2 substituents selected from C,.salkenyl, C, salkynyl, C,.

30 4fluoroalkyl, C;salkanoyl, aminoC;salkanoyl, C,salkylaminoC, ¢alkanoyl, di(Csalkyl)aminoC;.
salkanoyl, C;4fluoroalkanoyl, carbamoyl, C;salkylcarbamoyl, di(C;.4alkyl)carbamoyl,



MNR2Z Rea HO Rea 10 R2b NH H (Il1d) [wherein: 15 Mis -CH or -N;
R2c is linked to a carbon atom of the 5-nenbered ring and is selected from
hydr ogen wods/oesthyl ; R 2d is |inked to a carbon atom of trhe/dBowedier ed
ring and is selected from hydrogen and 4of.| uoro; 20 one of Rea and R2b is
nmet hoxy and the other is QLX1 wherein Q? s as defined her ei nbefore and QL

et or o GRBVE Gt b Rtioned: e PRy B dr o S per azi nyt -
I CN-vO @l@m@iﬁh C@»’\C VYﬂh&Ba]R?l%ﬂan'dx61 IWdﬁng @%eﬁo%yah@@wcﬂiﬁ@alﬁﬂbﬂ i tuent

selected from I'kenyl, C2 5alk | uoroal kyl ,” C1-4al kanoyl ,
ani noCl salal, L(énb}sdqux@kym&k&k%m Go@llkow(ti«aﬂmy szdkxl@jphonylcmalkyl Ci.

O SR naSl £ St s AREY e SRR A b,
Cl_4ak kgt @g&ﬁ&zﬁw}b&ﬁ@ Kk @]@M&Oéﬁiaﬁ%&} Qﬁ(@%}ﬁm@%ﬂkwk and a
Cl- 4al kyl sul phonyl and CIL 411 vor oal kyl sul phohyl and whi ch heterocycllc

group ngymp O(BOI-)@:@@.MHWDM éwlenein her0 dr Qg i20subshd ringht is ssletted freth frarom
C2. 5al ken C% 5%ng C1, 30 4f | uor oal kyl , Cl-aal kanoyl, am no

Cl. 6al k dinyEPiggfiny BipFHRGEYL > 6al kanoyl , d|(C1.4aIkyI)aininoG__

6al kanoy Cl 4f|uoroalkanoy|

di (C1-4 ky rbanDyI WO 0

car bano kyI Cl. 4al kyl pyl C _6al kyl ,

di (d - 4al I)carbanny@d] 6al kyt=—C1_ 4al kyl sul phonyl,

Cl. 4f | uor oal kyl sul phonyl , oxo, hydr oxy, halogeno cyano, C - 4c¥anoalkyl

Cl_ 4aWhl§ih het@g.ocwlu:rgmyxamay bear@ne BBITRBXS st@mequl@f@ﬁdlom@k yD)

Cl-4 1-4al 4al k xy yl,

G a0 i) G e ¥, ks Ot S35y S PR IR0
C(O)NQ*, -SO,NQ’-, -NQ*SO,- or ~NQ’- (wherein Q , Q% Q°, Q% and Q’ each independently
represents hydrogen, C,,alkyl, C;.,alkoxyCssalkyl, C,.salkenyl, C,.salkynyl or C,4haloalkyl)

ar banoyl , C1-4al kyl car banoyl ,
3 PCT/ GBO3/ 00343 - 40.

0644
3

and Q2 is as defined hereinbefore;
3) CsalkylQ® (wherein Q’ is as defined hereinbefore);
15 4) Cz_salkenle2 (wherein Q? is as defined hereinbefore);
5) Cz.salkynle2 (wherein Q? is as defined hereinbefore);
6) C14alkylW’C 4alkylQ® (wherein W represents -O-, -S-, -SO-, -SO,-, -NQ*C(O)-, -
C(O)NQ’-, -SO,NQ"-, -NQ"'SO,- or -NQ'* (wherein Q%, Q°, Q'°, Q" and Q'* each
independently represents hydrogen, C;alkyl, C,salkoxyCsaalkyl, Ca.salkenyl, C,.salkynyl or
20 Cjshaloalkyl) and Q° is as defined hereinbefore);
7 Cz_sz:ﬂkenyIWZCMalkle2 (wherein W and Q* are as defined hereinbefore);
8) Cg.salkynyIWZCl.4a1ky1Q2 (wherein W* and Q* are as defined hereinbefore);
9) C1.salkylQ™(Cysalkyl); (W), Q" (wherein W is as defined hereinbefore, jis 0 or 1, k is O or
1, and Q" and Q' are each independently selected from pyrrolidinyl, piperidinyl, piperazinyl,

25 [:N*‘M and CNM

which heterocyclic group may bear 1, 2 or 3 substituents selected from C,.salkenyl, C_salkynyl,

b

C,fluoroalkyl, C, salkanoyl, aminoC; salkanoyl, C;4alkylaminoC, ¢alkanoyl, di(C;.
salkyD)aminoC; salkanoyl, C;.4fluoroalkanoyl, carbamoyl, C,.salkylcarbamoyl, di(C;.
salkyl)carbamoyl, carbamoylC, salkyl, C;4alkylcarbamoylC, ¢alkyl, di(C;4alkyl)carbamoylC;.



5 di (Cl_4al kyl ) am noCl_aal kyl , C1-4al kyl am noCl- 4al koxy,
d| (C1_4al kyl ) am noCl _4al koxy and a group -(-0)1{d _4al kyl)gringD (wherein
f is O orwD,039644430 or 1 and ring D is selected from frompCuyeBmslodsBnyl |
pi peridinyl, piperazinyl, CN-vvl and C AV whi ch heterocyclic group nmay
bear one or nore substituents sel ected rom c -4a| kyI )) 10 2)

Cl_sal ky O O)

NQE%( @ahkv%%c‘é‘gﬂﬁﬂﬁﬁ l\l\éorzﬁ)ﬂ ?ﬁfﬁm&l % hyﬁ&"y’ *{"’vﬂ%&r%ﬁﬁ% o s, 6
d 7 élﬁ}ﬂ ngﬁ QE{; y@l— 1-4 1 1-

o, 23 koxycz gﬁe‘m C@Z%écllrﬁ)gnyl q”“&é‘?l”ﬁﬁ& or G ﬁga oo %15 lfhonay;\% @ is

as def i sy, r@mdkﬂmﬁl‘bbeyl @Qaa@llloa&lykﬁh@kxlmnmoedlfﬁ@lf}’&almo,déf| ned

her ei nbe o ei def i

her ei nb aé%’ﬁ C@%}k&dgwg‘r’{bﬂé mmg%ﬁ 6%’1%“”8? f?ilf(ixﬁe‘éfn(ﬁ‘er ei nbefore);
6) Cls4 I i t ,

) C?O@u&b&ﬂﬁtlﬂﬂlm R a o%i%? L @1)%%45&% HED (%zhe&m f1S§0:r ér%q?no e I,S%
Q11 andrigy D iesdérted mwndmylyplpmlm‘»w@azmdtr ogen Cl_3a| kyl ,
Cl. 3al koxyC2_3al kyl, C2_5al kenyl, C2_sal kynyl or 20 Cl-4hal oal kyI ) and

is as d d herei nbefore); /) _sa] keny1lW2C1- 4al kyl @2 (wherein W and @
are as fi her ei nbefore) ' 8) Ne2Wsal kyny1W2Cl. 4alkylQ (wherein W2 and

Q@ are as~defined herggiinbef or 8&+0) Cl1_4al kylQ13(d _4alkyl)j (W) kQL4
(wherein W2 is as defined hereinbefore’ j is O or 1, kis 0 or 1, and QL3

and Ql4wafch heredvytIRAGPER HRANbE 0he e loedsubkiitiy Ed’léﬂtécﬂfrdilemﬂkjﬂE rwighi thy |
pi perazinyl, 1CN-w 25 and CN-"I gCVQ whi ch heterocyclic group nay bear 1 2
or 3 suB@tViS?l!barﬁtaéleQ%I()@@Pé@ fandiR ezgaaude%ﬁypne wbstapysalpeted fromuEdsalkend) kyl |

221 ) Gotatet B Rraint Tk et sl PRt e gRReC aRubdsh-aic

Cl- 4al kydn@a)raﬁﬂfo@yehkaneyl( @Lﬂuoﬂ@dn&\ab)lcadrmhmwMamlm@amwlqi i®al kyl,
Cl- 4al kyl car banoyl G _6al kyl , di (Cl-aal kyl ) car banoy VIO 03/ 064413

PCT/ GBOEY]JQ(D)@H@EHHOﬂ:LCH@’mlmUﬂQ s&yuéllkaﬁt}é@rtpﬂmyy |d1(C@|4a]]zyf1]cg@a@aylk92h sul phonyl ,

oxo, hydro hal.o oal kyl, C1.al kyl, C1. hydroxyalkyl
Cl. al ko )f%iphﬁm’(lc?gggl ff‘élr%%yl Oﬁﬁi uI phonyl O _  4al kyl ,

Cl1. al koxycar Argdtic Qxﬁ?’l OB, etk otk kiR teRGubefbirk Ghd isabKMydraadnno, CL_
4al kyl am no(fI}a gq kyllga-]k ?} al kyl?gtlllr?om al kyIe Cle Afa ky}sam n%C?égéll koxy,

di (C15 sndi@f’ R;SIs)ahqtedlb@tn_Mdhdmyl gipdridingly piperaziylo- ) 1{ Cl4al kyl ) gri ngD
(wherein f is Oor 1, gis Oor 1 and ring Dis selected from

pyrrolid@, pi peridinyl, pipgeraxinyl, IDN-wW and CN - % VW
N-w N-~w

and

y

14" is linked to C;.¢alkanoyl through a nitrogen atom;

wherein Q
and additionally wherein any Cy.salkyl, Cy.salkenyl or Cy.salkynyl group in Q'X'- which is
linked to X' may bear one or more substituents selected from hydroxy, halogeno and amino);
20 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 are provided compounds of

the formula Ile:

25



whi ch heterocyclic group may bear one or nore substituents selected from
Cl.alkyl), with the proviso that at |east one of QL3 and QL4 bears at

| east oneweuwbmsddtient sel ected from C2. 5al kenyl, 10 C2. 5&ICHyGB0B/00343

C1- 4f | vor oal kyl, C1-4al kanoyl, alnlnod426alkanoyl

Cl. al kyl am nod _6al kanoyl, di (Cl_ 4al kyl)am noCd _6al kanoyl ,

Cl. fl uor oal kanoyl, carbanoyl, Cl.al kyl carbanoyl, di (Cl_ 4a|ky|)carbanny|
car bai noyl d _6al kyl, C1-4al kyl carbanoyl, di(Cl- 4a|ky|)carbanDyI Cl_

4al kyl sul phonyl and C1_4f| uoroal kyl suly ho . and 10)

Cl- 4al kyl QL3C1- 4al kanoyl Ql4n wher ei pyQL3\ #*ned herei nbefore and is
not hydrogen 15 and Ql4n is sRf* rolidinyl, piperidinyl,

pi perazinyl, 1CN-wW and CN - "MAe wher-ein 4n is linked to Cl. 6al kanoyl

t hrough a nitrogen atom and additifnalTy wherein any Cl_5al kyl,

C2. 5ad kenyl or C2.5al kynyl Hup i Q X1- which is linked to X1 may bear
one or nore substituent sp% from hydroxy, hal ogeno and am no); 20
and salts thereof, and prod erMof for exanple esters, am des and

sul phi des, preferably este d\aﬁLges. Accordi ng to anot her aspect of
the present invention thg? provi ddd conpounds of the fornmula Ile: 25
WO 03/ 064413 PCT/ GB03/00343 -42- MNRz \ Rec a5 HO Rza N Rzb NHH
10 (1le) [wherein: Mis - cH Hor -N; R2, is linked to a carbon atom of the
S-menbered ring and is selected fromhydrogen and nethyl; 15 Rza is |inked
to a;@arbon atom of the 6-menbered ring and is selecteq fron1hydrogen and
fluo

[wherein:
M is -CH- or -N-;
R* is linked to a carbon atom of the S-membered ring and is selected from hydrogen and
methyl;

15 R*is linked to a carbon atom of the 6-membered ring and is selected from hydrogen and
fluoro;
one of R* and R® is methoxy and the other is Q'X" wherein X' is as defined hereinbefore and
Q' is selected from one of the following nine groups:

1) Q* (wherein Q’ is a heterocyclic group selected from pyrrolidinyl, piperidinyl, piperazinyl,

O- . O-

20 ’
which heterocyclic group bears at least one substituent selected from C, salkenyl, C;salkynyl,
C.4fluoroalkyl, Cysalkanoyl, C,4fluoroalkanoyl, C,.salkylsulphonyl and C,.
sfluoroalkylsulphonyl and which heterocyclic group may optionally bear a further 1 or 2
substituents selected from C,.salkenyl, C,.salkynyl, C_4fluoroalkyl, C;.4salkanoyl, C;.

25 fluoroalkanoyl, C,4alkylsulphonyl, C,.fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano,
C4cyanoalkyl, Cyalkyl, C, shydroxyalkyl, C;4alkoxy, C,4alkoxyCisalkyl, C,.
salkylsulphonylC; 4alkyl, C;alkoxycarbonyl, C,saminoalkyl, C,.salkylamino, di(C;.
salkylamino, C;alkylaminoC, 4alkyl, di(Csalkyl)aminoC, 4alkyl, C;4alkylaminoC, salkoxy,
di(C4alkyl)aminoC,_salkoxy and a group -(-O-){(C,.salkyl),ringD (wherein fis O or 1, g is 0 or

30 1 and ring D is selected from from pyrrolidinyl, piperidinyl, piperazinyl,



one of Rza and Rzb is nmethoxy and the other is QLX wherein X1 is as
defined hereinbefore and Q is selected fromone of the follow ng nine
groups: Iwo@@/o¢emerein 2 is a heterocyclic group sel ect e®CirGBm/00343
pyrrolidinyl, piperidinyl, piperazinyl 43l.IlDN-vo 20 and CN ---Wwhich
het erocyclic group bears at |east one substl tuent selected from

C2_5al kenyl C2_5al kynyl, Cl1_4f| uoroal kyl, Ci-4al kanoyl, Cl

f | uor oal |, Cl-4al kyI sul p#fon and Cl_  4fl uoroal kyl sul phonyl and whi ch
het er oc I| Hfoup may optiohal | yN5i&¥ a further 1 or 2 substituents

sel ected om C2_5al kaayl , Cz kynyl, CL.4fl uoroal kyl, C1.4al kanoyl, Cl1_
25 4f | uor oal kanoyl , Cl1- 4a| kyl sul phonyl ; ’ Cl. 4f | uor oal kyl suI phonyl, oxo,
hydr ox ywhjbﬁhelgﬁj’d:@chd.‘gtaﬁ[omay E‘éarény annﬂké(yibstuﬁ‘ﬁnté@éldmyéd fr@h @flaa;lkiyl))xyal kyl ,

C1- 4al kox Cl4al koxyCl al kyl, C1 4a| kyl sul phony1Cl4al k
Cl_4al k%%@(lcsa BN{QKZ t%aWnr%%eWr -C2aPiy g@znoogé@kd%a%?hw ) ani no,

% jg: ty¢ %b:?{al oxy, 6§b(?é1ﬁ?ar§&]%e?éﬂlqacg61 a@ioxy and mdepgllljdgnﬂy

-(-03 11(e§ﬂesé|1ﬁb kiydrp g, Qg RIKGMELEKkoxyfColsalk (), OF salkeng, Cssalkyayl BC; Ihamdkyl) ng D i s
sel ected fromfrom pyrrolidinyl, piperidinyl, piperazinyl, W 03/064413
PCT/ GBOBId0@343s defrmd hereanbaloresh het er ocyclic group may bear one or nore

substit D C, _salkyl W@ (wherein W
represe e‘g &B( ﬁize@th gl%g@agg@%hﬁ%m@ NBC(O -, - C(O NXA-, -SO2NEB-,
- NQ6SQ24) ©f satkddd16)° (Mﬁb@éﬁl(ﬁ i€ deffled Kreinbdormd Q7 each mdependently 5
represents hydro Cl. 2gl kyl, Cl.2al koxyC2_3al kyl , C2.5al kenyl,

C2. 5al k§ngisabkyn 4\Mbﬁr@ﬂalQ<y$ 95 defined lngreinkefare) def | ned herel nbef or e;

Conotti B oS AR P nda PP s S SR 80y @z@ﬁéf&“ﬁ' & is
a5 def | DRYNT st NG 908 Jor CHTRI ) mmqu@ﬂ ngle {sahgPeian V2

represents - SO2NQL

-NQ' sozmdgpendm@erepl(ewmlgadmg@,,C%ﬁlkyhgm;a Czchﬂldﬁ@lﬁ sglzgergyl l%ﬁéﬂé{ﬁ@ﬂ@é ntly
represe oX a al ken
C2|.05al k h&aﬁéﬂcyﬁ%ﬁ%éﬁ ?&'ifé %/%heéﬂéb%ﬁr Fs ;s def i ngd her ei nbef o%le) 7)
C2. 5al k 2 her ei nbef ore
\{%@3{/ e t{ﬁ%ﬂ( (Véé}{%&% MR W Hs e ReriBhIfORY, )

15 8) Q@ (wherein W and @2 are as defined
her eil ib8f Gy, ﬁ)kWW(E)aHSIlQWHeya@Y@(@H Qratrd g Jefine@ heceinhefomiemdi n W2 is as

f’ﬁLEEZﬁaﬂﬁi SE e B e i i 3 e e PEOT By gy 0o G 10

and 1, 4 Q" and Q" are each independently selected from pyrrolidinyl, piperidinyl, piperazinyl,

O- . O-

b

which heterocyclic group may bear 1, 2 or 3 substituents selected from C,salkenyl, Cz salkynyl,
20 C,fluoroalkyl, C;alkanoyl, C;.4fluoroalkanoyl, C;salkylsulphonyl, C;.sfluoroalkylsulphonyl,
o0xo, hydroxy, halogeno, cyano, Ci4cyanoalkyl, Cyalkyl, C;4hydroxyalkyl, C,.4alkoxy, Ci.
salkoxyC; 4alkyl, C; qalkylsulphonylC; salkyl, Cy4alkoxycarbonyl, C; 4aminoalkyl, C;.
salkylamino, di(C; 4alkyl)amino, C;.salkylaminoC,.salkyl, di(C;.salkyh)aminoC, salkyl, C;.
salkylaminoC 4alkoxy, di(C;4alkyl)aminoC;4alkoxy and a group -(-O-){C,.salkyl),ringD
25 (wherein fisOor 1, g is 0 or 1 and ring D is selected from pyrrolidinyl, piperidinyl, piperazinyl,

D- . O-

b



whi ch heterocyclic group may bear 1, 2 or 3 substituents selected from

C2. 5al kenyl, C2.5al kynyl, 20 Cl.4fluoroal kyl, C1-4al kanoyl,

Cl. 4f | vorwalosasuayd , Cl- 4al kyl sul phonyl, C1-4fl uor oal kyl sulppgiraBoB/00346X0,
hydr oxy, hal ogeno, cyano, Cl.4cyanoal kyl4 Cl. 4al kyl, C1-4hydroxyal kyl,

Cl- 4al koxy, Cl1_ 4al koxyCl al kyl, C1- 4a| kyI sul phonyl c - 4al kyl ,

Cl- 4al ko rbon Cl- 4am noal k 1- Kk no,
L 42! KSR BRI i al) BBy Gl TN 2000 o Clad ka0

4al Ky agiodRSkhat 8f K68 Yne 8 OClapd &gk yéakoam 1&@%11@4&6@0&34@@ rseleae@ FOHIC, salkenyl,
-(-0)1(C1. 4al kyl )gringD 25 (wherein f is O or 1, IS or 1 and ring Dis
sel ect ed. fatkynyl p&}rmbrqaﬂkyylcmﬁk@@[yl @1muoroqikzpleyhﬁlwltylsulptbpwlwn@ﬁ?d WO

03/ 0644&@ Ogl((g'ga 03/ 00343 - 44 which heterocyclic group may bear one or nore
subst i t&ft ®d>from Cl-4al kyl), with the proviso that at |east one
of QI3 apd, 5’@’3“’ mf o (Rich@ kenyl,
C2_5a kynyld@}ﬁ]}n- fl %eé?%zgh @%Ea@gzaag%%hfepggl@? }’ﬁ%&%& k(gnoy

Cl- 4al kipiked tpXKOmyly bamcbI€, or@drusmbstlallektylsslmtp@ﬁnyil)ydrm@, hai@gmddnd poma);l y

wherein any Cl. 5al kyI 5al ken 5a| Ky QX ichis
i ked Lo tﬁﬁvreaéﬁl PG Sy R g R A 1

hal ogen.gnd . and salts thereof and prodrugs thereof for exarrpl e
esters, am des and “sul phi des, preferably esters and am des. In one

enbodi ment of Iﬂhmqml&mmntlom‘vlmrpre@nt ionetioh oRe af RAHNRRS’ is snettetxfand thend t he
10 other is 3XJr V\,herelp XL is -0- an ‘le is sel ect fromone of the

fol | &M pideris & Xgrdard X1 -G apdRe isstisciep og anefiths Klpwmeioy FapPLel ect ed

from )

net or beybRi (isrh 0" B BRI o AELEEN B pyrk BT Sigepg i FpctiohST
C2. 5al ky , Cl 4fluoroal kyl, c 4al kanoyl , am nod _6al kanoyl ,

Cl1. 4al ky| anmtyqel _6al kanoyl , (Cl-Mgahkyl ) am noCi 15 6al kanoyl ,
Cl.6flu N<anoy| car bam)yl \ Cl/4al kyl car bai noyl, di (Cl. 4al kyl ) car banoyl ,
car barmyl _6al kyl, 1daal kyl carbamoyl & _6al kyl ,

di (Cl1. 4al kyl)carb | O , 6al k on
&t upPh h)ﬁg‘;r%?lméﬂw begs O %ff“@a‘ﬂ‘mée%ﬁ?mp e Gt G
her ei nb aﬂ{?h %@C ‘Mm@ dd dke)asneef i ned
her ei nb @ky 20“4) ‘4al kyl%lB((?? 4a| j (we Q14 ﬂwhlglél n |ns as
def i rl&dﬂﬂemeylnﬁeﬁmbmalhanoﬂ Garlamdly), &4aky1©mbmn0ﬂ, dlé(hldtal@mcaabmh@M are each
|ndependently sel ected f rrqlidjnyl, piperid I inyl, 1CN10
and (] NeatbguRyGyyateyl, few 3 B%P%ﬁéw@t&pjyﬁﬁQﬁ‘@‘avﬁ) "%‘ oYt S“rﬂg{ljgétl tuents
sel ect egallz}ﬁéﬁmh%ylsﬁh Iﬁe.nﬂdoro%lgtﬁéﬂ%ﬂyl ,

2) C.salkylQ* (wherein Q’ is as defined hereinbefore);

3) C,4alkyIW’C,alkylQ* (wherein W* and Q” are as defined hereinbefore);

20 4) CrualkylQ"(C ualkyl)(W?),Q" (wherein W is as defined hereinbefore, jis O or 1, k is 0 or

1, and Q" and Q' are each independently selected from pyrrolidinyl, piperidinyl, piperazinyl,

O- . O

b4

which heterocyclic group may bear 1, 2 or 3 substituents selected from C,.salkenyl, C, salkynyl,
C4fluoroalkyl, C;alkanoyl, aminoC;.alkanoyl, C;4alkylaminoC;_¢alkanoyl, di(C;.

25 salkyl)aminoC;.¢alkanoyl, C;.¢fluoroalkanoyl, carbamoyl, C;salkylcarbamoyl, di(C;.
salkyDcarbamoyl, carbamoylC salkyl, CialkylcarbamoylC,ealkyl, di(C,4alkyl)carbamoylC,.
salkyl, Cyqalkylsulphonyl, Cysfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Calkyl, Cishydroxyalkyl, C,.alkoxy, Ci4alkoxyCi.salkyl,



Cl- 4f | uvor oal kyl, C1-4al kanoyl, aini noC _6al kanoyl ,

Cl- 4al kyl ar ni nod _6al kanoyl , d| (Cl_ 25 4al kyl ) am noCI 6al kanoyl ,

Cl. 6f | uorwalokasuayl , car bai noyI Cl- 4al kyI car banoyl, di (ClPCT/GB03/00343
4al kyl ) car banmoyl , car banmoyl d 6a| kyI . 4al kyl car barmyl C _6al kyl

di ( Cl- 4al kyl ) car bai noyl G 6al kyl , aI kyl sul phonyl ,

SRR [ KA LS AR "éﬁéézx A A O
PCT/ GBOMKRAR48, <a ﬂ&5¥1\ﬂcﬁjﬂubhﬁn@ﬂ le@ﬁadol}atmﬁiod %ﬁﬁ&no?ﬂ@ Skflkg@l @@pl QL4 bears

at | east one substituent sel ected from CZ 5al ken
Cl- 4f | u@ﬂ@a@ﬂyﬂll(C@&k&]MmIaﬂGydalkaml r@@ﬂu@@hkamylcarmahﬁwmam@@pyl

oo kenoy caldﬁ%&%a%o%@% BBl reH sy B e, oo oo
Cl-4akky }@@th%rg%)dt lalkylgdlé 1a'§1d‘k?1| hﬁ(&bﬁlﬁ&ﬂ@@ﬁmﬂ g‘dl 6al kyl ,

d - 4al ky fI uor oal kyl sul phony , and a tional I y wherein
any Cl Eullddﬂiuonglbowperam mmxflsalm,lgrhume’iX‘}kMChos lkerhay Xbemy beareoneror nor e

substituents. sel ecte ro dr ox al ogen and am no). In one enbodi ment
of the BPESRREUPHILH ‘?%‘?ﬁlfg]ﬂ@%%@mﬁ%é‘agﬁﬁn% DRt hoxy and the other is

Q X1 wherein X, ohé%%duﬁ&ﬁ oRrhe Spsres%ﬁl B64kn Ihe B RPEnAR 3 8nckifdxly Qnl B T our

groups: 10 1) erein het erocycl i c group selected from

pyrrol i dhayis Q pﬂ pmerenh Kyls,- QalapdeQém salebted fON i@ afittle {lINwitgNoW gxinupm
heterocyclic group,bears one substituent select ed from gﬁ@é{ﬁl ken

C2- 540 kPhy (wlezem 11§ BFerRrKS ereep. selecled oy pyreatidinyl, gy BpEr iy,

Cl1- 4al kyl syl phonyl and Cl14fl ug | kyl sul phonyl ; 2) Cl.5al kyl@ (wherein
is as dgfin her ei nbefore); 3) , Cl-4al kyl V2CL. 4al kyl @ (wherein W2 and
Q@ are d&YThed her ei nbef or ); ¢ _4al kyl Q13(d 4al kyl)j (V) kQ14
(wherein i s as defdanded heretrmbefore, j is O or 1, kis 0 or 1, and QL3
and QL4 are each independently sel ect ed from pyrrolidinyl, p‘;l)(l peri di nyl,

pi per az wh;ch heter@helic oaplbearponcasudstitugritsele¢ted @Dm:@ztslalk@n)dx% ,bear 1, 2

&1 4t ud o, lezﬁ%ﬁacxigﬂdb{w"rg‘e%wf‘éﬁ%lﬁaﬁéwfméﬁaﬁwy%%ﬂfua%w
Cl4f | uon@ Jﬁ}ﬂg@ﬂ ZQ@,deﬁy@r@Hubehﬁgpgeno cyano, Cl-4cyanoal kyl, C1
al kyl 4 roxyal kyI Cl- 4al koxy C1 dal koxyCl_4al kyl; with the

provil§o3} @alauqzlwf@,a;alkymﬁwhére@lw amle@rd: abdameddierduéaﬁire)o ne substituent

CI- a1 | utr oaRIIC e SN R S Tr BN siraSems SEr el disg PE TSRO

1, and Q" and Q' are each independently selected from pyrrolidinyl, piperidinyl, piperazinyl,

O- . O-

b

which heterocyclic group may bear 1, 2 or 3 substituents selected from C, salkenyl, Cs.salkynyl,
20 Cfluoroalkyl, C,4alkanoyl, C4fluoroalkanoyl, C;4alkylsulphonyl, Cj4fluoroalkylsulphonyi,

0x0, hydroxy, halogeno, cyano, C;4cyanoalkyl, Cyalkyl, Cshydroxyalkyl, C,salkoxy, C;.

salkoxyCi4alkyl;

with the proviso that at least one of Q" and Q" bears at least one substituent selected from Cs.

salkenyl, C,.salkynyl, C,4fluoroalkyl, C;4alkanoyl, C;.4fluoroalkanoyl, Cy_salkylsulphonyl and
25 Cj.4fluoroalkylsulphonyl);

and additionally wherein any C,.salkyl, group in Q'X'- which is linked to X' may bear one or

more substituents selected from hydroxy, halogeno and amino).

In one embodiment of the present invention one of R* and R® is methoxy and the

other is Q'X" wherein X' is -O- and Q' is selected from one of the following four groups:



and additionally wherein any Cl.5al kyl, group in QX - which is linked to
X' may bear one or nore substituents sel ected from hydroxy, hal ogen and
am no). |Iwomeeandodi nent of the present invention one of PREGEBOIRZD is
met hoxy and the other is QX whereing{ is -0- and Q is selected from
one of the follow ng four gr oups: WO 037064413 PCT/ GBO3/ 00343 - 46 1) @

oi per 1 alrgt R RS e YRt Stk e R et tiup bear s

one substj uent sel ect ed froal kenyl, C2.5al kynyl, Cl_ 4al kanoyl,

am noCl |pal Xanayl , Cl-4al kyl al kanoyl’,

di (Cl-4al k am noCl. 6al kano 5 6f | uor oal kanoyl, carbarnoyl, G
al kyl car banoyl , di (CRMal kyl ) car panmoyl , car banoyl C _6al kyI Cl_

4al kyl car barmyl C _6al kyl, di (C1-4al kyl )car bamoyldC 6al

C1- 4al kyPsh rnﬁqemm Caﬁ’iau ears Ou?rqubﬁ%enaﬁ%sqt%fr%&wﬁke% szalkémﬁ

> (wh
5/\2 g:lgl a(r)yelsaﬁ’?]ﬁ Irllcglgcgjyherel ngﬂfﬂﬁ]ﬁt?)ﬁaﬂi%%ﬁ§&l(é aﬂ%ﬁ%ﬁ%ﬁ%&b@c erein
Cl. 4af k&m@ﬂo&{&ﬁoﬂadakbﬁlﬂdyd \Mmgnéa:bwh@ylem(clmylscmmi icagembgICeibef@r e, |

is 0 or 1, and QL4 are each independently sel ected
from pyqaﬂliyllqadrraﬁ}plylc p@lbaér dl&?lmyhkyl)wmoa/ﬁmlkyl Conlkybsuiphgndnd QAN whi ch
het er oc Ioloca ogj% MRy bear 1, 2 or 3 substituents selected from

C2. 5al keny [ P%/’hyl Cl1- 4al kanoyl , ai ni nod _6al kanoyl ,

Cl- 4al ky) @{@alk@@z_(%bﬂém’yis as dbﬁr_@aﬁé@liﬂbyfo}@m noCl 6al kanoyl 15
Cl. 6f | uor oal kanoy car banoyl , Cl-4al kyl car banp Cl-4 al kyl) car banoyl ,
car bano¥) @iaa&thﬁMalk!lQ- 11¥ih6€91né¥r wurdyarelas defined efelnbe ore);

211 odp o} Pt RE AT MBIy b éﬁﬁu“ﬁ’@&giﬁggow Qs kii 9T
Cl. 4al ky| and@” analQVoHr@&@Iﬁdépen&imﬂ@él&@@/ﬁm%yﬁahmy&éerﬂim 'plpét‘ézﬁﬂ‘ﬂt he

provi so that at |east one of QL3 and QL4 bears at |east one substituent
sel ecte om C2- 20 5al kenyl 5al kynyl , Cl1-4al kanoyl ,

am noCljga\D@m Cl1. 4al kyl r4| —~eal kanoyl di (C1_

4al kyl) 0C1 6a| kagﬁ; Cl. roal kanoyl , carbanoyl

Cl- 4al kyl car bam)yl %Cl 4a| kyI ) car banoyl , car banoyl C1_ 6a| kyI

Cl. 4al k f i r

Cl. 4al kyl's :hftglhg n??ﬁc%rg@%kﬁ%#) Faﬁgf Q%ﬂ'%as}’gsx*t %%n%%kgﬁﬁlo €2 gl alkyn er ein
any Cl_6&aldtianoylgadidpCi alkghodl; Cl\leﬁ]l@hnmﬁ)(]llﬁaﬂkzeﬂyl, d1(®il.4&mﬂijoabﬁﬁ>[31 guﬂemoyl, 25
nore substituents selected from h%drox hal ogeno and ami ng). In one

enmbodp nEntfluefoalkpaoyly easaroyl fyieptky @fban@ylo@((healk&la@rmﬂ sarisrRyicy-salid t he
C4alkylcarbamoylC, ealkyl, di(C;4alkyl)carbamoylC,alkyl, Ci4alkylsulphonyl, C;.

sfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C4cyanoalkyl, C;4alkyl, C;.

shydroxyalkyl, C; alkoxy, CisalkoxyC,.salkyl;

with the proviso that at least one of Q" and Q' bears at least one substituent selected from Ca.
20 salkenyl, C.salkynyl, C,4alkanoyl, aminoCealkanoyl, C;.4alkylaminoC.salkanoyl, di(C,.

salkyl)aminoC galkanoyl, C;.¢fluoroalkanoyl, carbamoyl, C;4alkylcarbamoyl, di(C;.

salkyl)carbamoyl, carbamoylCj.¢alkyl, C,.salkylcarbamoylC,alkyl, di(C,alkyl)carbamoylC;.

salkyl, Cj_salkylsulphonyl and C;.sfluoroalkylsulphonyl);

and additionally wherein any C;.salkyl, group in Q'X'- which is linked to X' may bear one or
25 more substituents selected from hydroxy, halogeno and ammo).

In one embodiment of the present invention one of R* and R* is methoxy and the
other is Q'X" wherein X' is -O- and Q' is selected from one of the following four groups:

1) Q* (wherein Q° is a heterocyclic group selected from pyrrolidinyl, piperidinyl, piperazinyl,



other is QX wherein X is -0- and QL is selected fromone of the

follow ng four groups: 1) Q@ (wherein Q is a heterocyclic group selected
from pyrreoiodionssh3 pi peridinyl, piperazinyl, WO 03/064413 PeCiGESBO8B3460343
-47- and CN-- ANV whi ch het erocycl iC grqtzp bears one substituent sel ected
from C2. 5al kenyl, C2.5al kynyl, Cl1_ | Kanoyl , Cl4fl uoroal kanoyl, Cl

al kyl sul phonyl and Cl- 4f | uoroal kyl sul phonyl : 2) Cl 5al ky1@ (Wnerel n Q@ is

as defi erei nbefore); 5 3y CI 4a1ky1V\2014aI kyl @ (wherein W and @ are
as defined i nbefore); 4) O -4 KW QL3(d -4al kyl )j (W) kQLl4 (wherein W

is as defrved hereinhgfiore, j Ns~/0 or 1, kis O or 1, and QL3 and Ql4 are
each i ndependently selected frompyrrofidinyl, piperidinyl, piperazinyl,
CN- w andhmmampcmgremmam o1 YbstitpentByledd@bfrorh,C,2alkeényR Guhikryl, BNt s

sel ected from C2. 5al kenyl, C2.5al kynyl 10 Cl1-4al kanoyl ,

C14f | uoﬁB@pRﬁnGyaﬂuO@fWﬁﬁ@alkmmﬁmnyi @ﬁ@fﬂﬂﬂ%&@l@?@gﬁﬂyﬁhonyl , 0XO,

hydr oxy 0., n Cl4dal kyl , Ci1-4hydroxyal kyl
Cl1- 4al k@xC{Sa@@gﬁ’or%@ : als):éef?haﬁl i %65%? provi so that at |east one of QL3
and @4333@@@( Wdlgaﬁméo\ehaa]ham fnideDt ars @b eertred hEredefoze);, _  5al kenyl

C2. 5al ky)aé 1- 4al kanoyl , Cl-4fl uoroal kanoyl, Cl-4al kyl sul hon)fqé_ and C1
4f | uor o4l keplks Q' p{ﬁfmrﬁ)ﬂ{})lh(w 2603 fethesieid W | io andl¢fiped heteibpfory i yP oTgr oup

From hy B i Qe Exh ke ARl g B MR AN AR B BF =" o

present ipyention there are pr ded corrpounds of the formula INN N M 20
Red R2c @lﬁga N 25 R2b N Hilhf) WO 03/064413 PCT/ GB03/ 00343 - 48-

and
b

which heterocyclic group may bear 1, 2 or 3 substituents selected from C; salkenyl, C;.salkynyl,

10 C.alkanoyl, C;4fluoroalkanoyl, Calkylsulphonyl, C4fluoroalkylsulphonyl, oxo, hydroxy,
halogeno, cyano, C;4cyanoalkyl, C,4alkyl, C,shydroxyalkyl, C; 4alkoxy, Ci.4alkoxyC; salkyl;
with the proviso that at least one of Q" and Q' bears at least one substituent selected from Cp.
salkenyl, Cysalkynyl, C;.salkanoyl, C,4fluoroalkanoyl, Calkylsulphonyl and C;.
sfluoroalkylsulphonyl);

15 and additionally wherein any C,_salkyl, group m Q'X'- which is linked to X' may bear one or
more substituents selected from hydroxy, halogeno and amino).

According to another aspect of the present invention there are provided compounds of

the formula IIf:
N
M 2
20 /4 R™
R™ \
——
H O
2a
R 2 N
- SN
25 R
H

(1)



[wherein: Mis -CH or -N; R2c is |linked to a carbon atom of the
5-nmenbered ring and is selected fromhydrogen and nethyl; 5 Red is |inked
to a carbwo cavermdf the 6-nenbered ring and is sel ected fiPemdBodioeyen and
fluoro; Rea and R2b are each independengly selected from nethoxy, QL5WB
(wherein QL5 and WB are as defined her ei nbefore) and QR1W C1. 5al kyl X1-
(wher ei h%l W and X1 are as defined hereinbefore); 10 with the proviso
t hat év f"Reb cannot both be met hoxy; and salts thereof, and prodrugs

t her eofwlgrchgfrm_e esters, am des and sul phides, preferably esters and
am des. Accor di ng fo anot her aspect of the present invention there are
provi deR’ mmgdmcds cagbon e ¢fgherbinaentered rirg adNg €lecRELTqn hydrogeRamd 20 R2b
\N'H H Ig) [wherein: 25 Mis -CH or -N; R2c is linked to a carbon
at om of "M 5” renbered ri ng and is selected from hydrogen and nethyl; Red
is 1i9akedid i@dedh Q%oﬁ‘taf%'ﬁl 6>ffth& BEnGntERIE Lehdr il Blectdickrdit hg@logsd & f rom
hydr ogen and fluoro; 30 and R2b are 'each independently selected from
met hoxyfluo® 03/ 064413 PCT/ GBOS/ 00343 -49 15 3 (wherein WB represents -NQ

16C(»O) R* _al% Eld\ge Zé-ldh n epe%lllﬁy ’seléc'?le%lf?gg%ﬂet}?orxy: 8%9’ (wherein Q" and W are as
defined hereinbefore) and Q' W*Cy.salkylX'- (wherein Q*', W* and X! are as defined
hereinbefore);
10 with the proviso that R* and R* cannot both be methoxy;
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 are provided compounds of

the formula Ilg:
15 N
M 2
4 R™
R* \
St
H 0
R2a
Z "N
20 <A
rR® N H
H
1g)
[wherein:

25 Mis -CH- or -N-;
R is linked to a carbon atom of the 5-membered ring and is selected from hydrogen and
methyl,
R? is linked to a carbon atom of the 6-membered ring and is selected from hydrogen and
fluoro;

30 R* and R® are each independently selected from methoxy,



QN (wherein QL6, QL7, QL8, QL9 and RO each independently represents

C2. 5al kenyl or C2.5al kynyl), and QL5 is C2-5al kenyl or C2_5al kynyl), and
@1W C1. 5edlogloxs13 (Wwherein W represents - NQR2C( O -, - C( OpR@AAB03/00862NQR4-,
-NQR5S2- 5 or -NQR6- (wherein @2, QRJoX4, Q@5 and 26 each i ndependently
represents hydr ogen, Cl 3al kyl, C1.3al koxyC2. 3al kyl, C2.5al kenyl ,

G252l b Rl Ch AL NQ B CER ARROPCSRONGRL REKRIVL g o
and R2b(“q1’é%9 lﬁb o éjéé QrELRO%Y ca@NAd SNty h Ieeins @z’]dlk@d}@df ogsiiyagp eof for

exanpl e esters s and sul phi des, preféra esters and am des.
Accordlamg@élsi@x:suﬂtenylasﬁ?egaikyn&l),t@d present |nvent| on there are provi ded

S?P?Fh&“?% e)ﬁfor E'arﬁlﬂ‘ é%’&‘?’f‘e’i“ﬁ m%@% Fé&))eﬁ?ﬁ‘r)e%%% g]?@gﬁ at om or

a nitg O(QerNRg*ﬁOImSw&f&H o6 zprcgw@?@aﬁ&etﬁ eabh #REpehd&RRNOpre Rt MR 2L C0geN

at ons; i nKed carbon atom of the 5- menbered ring and is
sel ect edlkyt, (ﬁnaiﬂkicmbq@geﬂlk)é,r(ﬁlz 5alkemyh,&¢zrsalR21ﬂyl ios Oy ihakeatkyb oaral Q4 reeseatsd®n of t he

oD 1 or HISTLHCE BB ARG, o JSONGMEOORIE and Rob i met hoxy and the
other 1gifalessbath HaPRHANE R cahliSt doth bOWeABxJ,0Ur groups:
and salts thereof, and prodrugs thereof for example esters, amides and sulphides, preferably
10 esters and amides.
According to another aspect of the present invention there are provided compounds of

the formula ITh:

15

20
(IIh)

[wherein:
M and T each independently represents a carbon atom or a nitrogen atom with the proviso that
M and T cannot both be nitrogen atoms;

25 R* is linked to a carbon atom of the 5-membered ring and is selected from hydrogen and
methyl;
R? is linked to a carbon atom of the 6-membered ring and is selected from hydrogen and
fluoro;
either R and R* form 6,7-methylenedioxy or

30 one of R* and R is methoxy and the other is selected from one of the following four groups:
(a) QX'-

wherein X' is -O- and Q' is selected from one of the following three groups:



(a) QLX1 wherein X1 is -0- and QL is selected fromone of the follow ng
three groups: WO 03/064413 PCT/ GB03/00343 - 50 1) @ (wherein @@ is a
het er ocycWpo3gs@aup sel ected from pyrrolidinyl, piperidinyPCangB03/00343

pi perazinyl, which heterocyclic group_Rkgars one substituent selected from
C2. 5al kenyl , 5al kynyl, CL1.6fl uoroalkyl, Cl_6al kanoyl ,

2 _ .
o o0 S5 SR 0= Chtal . 0L L KRV v B i n

di (C1- i ARBMEs t%a&qw - | adikanDYd,C1_6al kyl ,
di ECl- j‘gﬁﬁ%’ggﬁgar nécgtyrloccjg@%a kyl egﬂsaon?:,&@dgg‘ly ell?i/lseg;tgfltphodrflfflils;ﬁ2 2) 'Ylékid sal kyl Q)@/

(wher ei salk@lylj G;.dlsoxpatkiyh €d.s4lkeameiyh bioCe)alkaanyl, G).salkylanindGileRaoyh afiley Q2
(wherein represents -0-, and i.s.as. defin h i nbefore): . an

addi ti dﬁ%%@‘“%ﬁ@k@ﬁﬁ“%ﬂycaé’i%ﬂ’%Ha@IBﬂBmeldﬁg&ﬂ%% %I%Oyﬁichf&’é“a“’glglvx' may
bear on HRsdvid U ' :

@ 1V\4§C):16.%5 { E}}P%ﬁca?vm e ryé(it: ]hégg%ﬁ Fgé L%ﬁ(tyﬁ Qﬁrﬁ?@@@%ﬂ?&% r %Ll]'z(r%]k Q%lp?%ny%iy dr ogen

or Cl. 33IGyhlkylQaiethGRib Qsis @2dFamked herginpefofe)) ar@8CL. 5al ky1X1- wherein X1 is

-0- and 8 1 i ni olidin ro iC ears, two 0. bsti t uent
and oné)glﬁ@%?@&llg‘}‘%hggm%ﬁh (‘% rﬁg‘ieﬁ%ﬁl% [ Icﬁ?B é%?éde{mﬁ@gé 9€Sf§| 'slti ;J uentS
on the 11 | t j - 0nihe Jundazolddl iyl : 15 (d
e

1, 4- di oxereSubsthsgity @lebted]folen hdrygky); and salts thereof, and prodrugs thereof
for exa

| e, esters, am des and. sul phi,des, preferahly  esters d 1 des.
ACCor 0 g O SV ot R mpen 8 iR B SRt (it Qs bBr & ar LB ded
compoun .. &h rfula 1li: 20 NR2o - P\/ Raa H O Rea 25 R2b ~ ~N ~
o H (|*ﬂl|%’)(‘92f1 [‘S\A%é?ﬂé‘&ﬁy:lﬂu

(¢) Q®*CysalkylX'- wherein X' is -O- and Q*® is an imidazolidinyl group which bears two oxo
substituents and one C,.¢alkyl group which Cy.¢alkyl group bears a hydroxy substituent on the
carbon atom which is linked to the imidazolidinyl group; and
15 (d) Q®Cy.salkylX - wherein X' is -O- and Q* is a group 1,4-dioxa-8-azaspiro[4.5]dec-8-yl;
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 are provided compounds of

the formula ITi:

20 N
M 2¢
R* 7\ R
——
H O
R2a
g
25 -
RZb N H
H
(IT)
[wherein:

30 M is -CH-or -N-;
R* is linked to a carbon atom of the 5-membered ring and is selected from hydrogen and

methyl;



30 Mis -CH or -N; R2, is linked to a carbon atom of the 5-nenbered ring
and is selected from hydrogen and nethyl; WO 03/064413 PCT/ GB03/00343 -51
Red is | iwkedotaaidn carbon atom of the 6-nenbered ring andPC3/GBoBeeided from
hydrogen and fluoro; one of Rea and Rzb _is nethoxy and the other is
selected fromQ@Q X - (wherein X is -0- and Q is Cl_b5alkyl@ (wherein Q

is a hetgraocyclic group selected fragm pyrrolidinyl i peridinyl and 5
pi peraztn %DX‘\%I!Hf%f‘ngﬂg?lg?@Eﬁ/%flctfl%g’é?eé%r%%éﬁgsa“gﬁ%s%ﬁbeg&fﬁﬂ@?‘l o8 gén?t ed from
C2_5al kgpyd., C2_ 5al kynyl, C1-4fluoroal kyl, d -4al kanoyl and

d - 4al kyl sul phonyl%) and ' WC1. 5al kyl X' - (V\/nerleiln X is -0-, W is NQ6
(wher ei me@®R* andR/d isogethoxyr andthathkayis selegted GRm QX' coviBatiRyhys IO- aaddsal t s

e e e B L P, R B
i nveny g&;%ﬂ WhitE b0t yclickrOFoaratl sﬁﬁﬁftuég{t sdife &N LalkétyeL,i on R2b i's

sel ect I's selected fromone of the follow ng four groups: (a) QX
wher ei nalkynjlsCr.Muoantky)C, sk melyboildd sblkgsulphmnyd) anh@’' Mo Ch.eliyby - t(wherein
groups:_[15 1 (whgrein 2 js a heterocyclj roup.selected from

pyrrol idi ‘ﬁyp?" ‘%Séﬁ@di(?ﬂ‘?re ‘ IJIEREER OR 1—,33”'69ﬁ2 *g}ﬁl (ﬁzggseébse@cgpﬁ}, group bears
one subgty I ; d&L il ygioal kyl
Cl_6al k%%’éy ?&gﬁﬁﬁo ?tf%r&%sﬁg@ﬁggf %%Sﬁi?ﬁk%fséﬁﬁ%%@s_%g{gﬁlgﬂlo%,p di (c&_

4al kyl ) ararnadd aridékanoyl , car barnoyl, Cl1-4al kyl car bai noyl ,

di (C1. 4al kyl ) car banoyl , carbanoyl C1__, 6al kyl, C1-4al kyl car banoyl C1_6al kyl ,
di ( C10 4l qugiebadmnenbyf b PEaeIyIVeRYRN RT I5®EWOKS Ul phonyl : 20 2) Cl 5al kylQ

(whereig ei&oaﬁne%‘?g% e régsﬁtgﬁ%g&&?ﬁ&)ig ﬁ%gedef}orﬁ'}s' s%?cht% %%@é@gﬁ%' Q@

(wherein represents -0- an I's as defined herein

addi ti opabwingber gbtpany Cl_5al kyl group in Q X - which is linked to X may
bear one or nmore substituents selected from hydroxy); (b)

QRIWMICI(aB8 Ky1X - (wherein X1 is -0-, Wt is NQR6 (wherein Q@6 is hydrogen

°y <o “Rhitiabs iF 2050 QPR shBee e BB BB e roShineRRE gRAREY X - WRBTE D

is -0- & a azol'rdinyl group ear 0X0 substituents

and ofe1)&d: @ﬁieké&h QiPMReRL idlic Gloupak leyled Goavpyraiding ], pigeyidingdands ubst i t uent
on the carbon atomwhich is Iinked to the imdazolidinyl group; and
piperazinyl, which heterocyclic group bears one substituent selected from C, salkenyl, Cs.
salkynyl, C, ¢fluoroalkyl, C;.¢alkanoyl, aminoC, salkanoyl, C4alkylaminoC; salkanoyl, di(C;.
salkyl)aminoC, salkanoyl, carbamoyl, C;4alkylcarbamoyl, di(C,4alkyl)carbamoyl, carbamoylC,.
salkyl, C;qalkylcarbamoylC salkyl, di(C;salkyl)carbamoylCi ealkyl and C,.salkylsulphonyl,
20 2) C1.5a]l<le2 (wherein Q? is as defined hereinbefore); and
3) CmalkyIWZCMa]kle2 (wherein W? represents -O- and Q’ is as defined hereinbefore);
and additionally wherein any C,_salkyl group in Q'X'- which is linked to X' may bear one or
more substituents selected from hydroxy);
(b) Q*W*Cy_salkyIX'- (wherein X' is -O-, W* is NQ** (wherein Q* is hydrogen or C;.salkyl)
25 and Q* is C,.salkynyl);
(¢) Q**Cy.salkylX'- wherein X! is -O- and Q*® is an imidazolidinyl group which bears two oxo
substituents and one C;.galkyl group which C,salkyl group bears a hydroxy substituent on the
carbon atom which is linked to the imidazolidinyl group; and
(d) Q¥C,.salkylX'- wherein X! is -O- and Q* is a group 1,4-dioxa-8-azaspiro[4.5]dec-8-yl.
30 In one embodiment of the present invention R? is selected from Q'X'- (wherein X' is -O- and
Q' is Cy.salkylQ* (wherein Q” is a heterocyclic group selected from pyrrolidinyl, piperidinyl and

piperazinyl, which heterocyclic group bears one substituent selected from C, salkenyl, Cs.



(d) @9C1_5al kyl X' - wherein X1 is -0- and Q29 is a group

1, 4- di oxa- 8- azaspiro[ 4. 5] dec-8-yl. 30 In one enbodi ment of the present

i nvent i onrwBaB/0sst1zel ected from Q@ X - (wherein X is -0- ardT/GB03i08343
Cl_5al kylQ@ (wherein 2 is a heterocyclghc group sel ected from pyrrolidinyl,
pi peridinyl and piperazinyl, which heterocyclic group bears one

Sty oCL SRS FE RSy B I ORISR BT RIS,
(whereig Cg*kmﬁrempe, iWMydrSgenN22E L heg hgd 0> QRE, i]aﬁ(ehyl@lr ogen or Cl.3al kyl) and

@1 is 5al ken r ef erred corrpounds of the present invention include:
4-(7- az]érlefadmﬂwnlpbmdypfﬁlermﬁwwmvmpﬁn(@WEt hyl sul phonyl pi perazin- | - 5

i ;?8%@95%#“?%%2&3&5 zaaztﬁ;sxéé—s?—i?—%ﬁ%ﬁéﬁﬁpﬁrgy&r e, 4-
HgS) “ﬁ?ﬁgoﬁo% %@@ﬁ): |nd|0n g gl %?n);%/]hm?(y % 6- met hoxyqui nazo |i ne,

4-(7- az@{&d@hediylplpmam)l leyhmopoy-47TfRafpdelcnylay R byiegiqxequrazakng,

-yl) pr ui_naz

6y[ )zp( 4% e%hgﬂ?eﬂprertﬁzh lﬁini}?? a0 T-{ K26 kriopuy ey tidady B thex w91 - 7- et h
oxyqui n&gt‘@l qu

[(1-acet pr% rraér N~ 4- yl ) met hoxy] - 4-[ (4-fl uoro- 1H i ndol - 5-yl ) oxy] - 7- met hoxy
qui naz OJL-I(’hazamdb-l B%ﬂd)@i&@lﬁé&bm EQBamca‘r-bmhoylpip):ﬂltzinobey]])propoxy]qumazohne

-4-(7- dol - 6- et h 4-(7- dol 7-
(5 (40 T b Aoy e by s Py oy U} S w(oxwﬁ%%%ei ot ne

4-(7-az d f z 6- rreth
oxyaun rear fsa Rty D4 A A R EABLAZ Reliph 4%9%%%-
-yl pi p37QZ-I(Macelylyip):lﬁEﬁlprlye}tﬁtbbty]\alZ(GLazﬁﬁdol Syloxy)-6- methoxyqumazo]me
1- (N, N-di net hyl am noacet pi peri di n- 4- Irrethox 4[(4f|uor02rrethyl
H i ndol ?@ﬂﬂyﬁ@l‘)ﬁy}]lox)’)@ %\e@h@l&a}@ﬂ}’ﬂlﬂ%@ﬂ Hlﬁeﬁ%zm'éﬁ PEROKEl-bher eof . 20 l\/bre
pr eferred,co oundllmaof the present invention include:
6- (3- (4% S@E"ﬁ) Qey i n-

- yl( é@? Zmz )étlaulﬂdo(l% )flbmmfﬁtztr(ﬂ Aidroadgl piPeri it Wi fethoxyrpichasthaiqnaamline ne,

- ace i perazin-
-yl) pr oﬁﬁwgqul% sdcz}ar)fﬁdmbﬂlsxwdﬁﬁ peomBtyRokylgimerginol -yheropoxylquinazoline,
oS o R iR OacTB b BN A it A (4HIGRO AR PR Adefy:3 - 25
4-(7- azg, rogaﬂoé nét%lx%ﬂﬂ&@hﬁget hoxy- 7-[ 2- (N- net hyl - N- pr op- 2- yn- 1- yl am no) et hox
y] qui nazoli ne,

4- (4-11 umisaltmhﬂa&dh.yl i ndol - 5-yl oxy) - 7- met hoxy- 6- ( 3- (4-r net hyl sul phonyl pi pera
zin- 2|O More preferred compounds of the present invention include:
6-(3-(4-acetylpiperazin- 1-yl)propoxy)-4-(4-fluoro-2-methylindol-5-yloxy)-7-
methoxyquinazoline,
7-(3-(4-acetylpiperazin- 1-yl)propoxy)-4-(7-azaindol-5-yloxy)-6-methoxyquinazoline,
4-(7-azaindol-5-yloxy)-6-methoxy-7-(3-(4-methylsulphonylpiperazin-1-
25 yl)propoxy)quinazoline,
4-(7-azaindol-5-yloxy)-6-methoxy-7-[2-(N-methyl-N-prop-2-yn-1- ylamino)ethoxy] quinazoline,
4-(4-fluoro-2-methylindol-5-yloxy)-7-methoxy-6-(3-(4-methylsulphonylpiperazin-1-
yDpropoxy)quinazoline,
4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxy-7-(3-(4-methylsulphonylpiperazin-1-
30 ylpropoxy)quinazoline,
6-(3-(4-acetylpiperazin- 1-yl)propoxy)-4-(4-fluoroindol-5-yloxy)-7-methoxyquinazoline,



yl)pro p o xy) quin az ol ute,

4- (4-fluoro-2-nethylindol -5-yl oxy) - 6- met hoxy- 7- ( 3- (4- net hyl sul phonyl pi peraz
in-1- 30 wb)opepoxy) qui nazol i ne, PCT/GB03/00343

6- (3-(4-acetyl pi perazin-1-yl) propoxy) - %3(_4 f I uor oi ndol - 5-yl oxy) - 7- met hoxyqu
i nazol i ne, WO 03/064413 PCT/ GB03/ 00343 " -53 7-

[(1-ac 4- [ g t -1

1 ndol ARSI R A ADIERy A i metit fh oS B e

7-1(2

-4-[ (4-fluoro- 2- met hyl - 1Hi ndol - 5-yl ) oxy] -6- methoxyqui nazoline, 5
7-[ (2R)? 1(2@:étayttplpb’rrohdm2nylme§}ﬂowﬂt4r{i%yf]uone—P(methyluHI@dzl-ﬁ’e’ﬂ)hy}'}@cH-i ndol - 5-yl
) oxy] - 6- et hox nazollne 4- [(4-fluoro-2-methyl -
1Hi ndo’lne@oi‘/)fq)uéigéﬁ i net hoxy-7- [[1 -(2,2,2-trifluoroethyl)piperidin-4-
yl met 1H-ind -
a1 T AR SRR AR o 2 ipeihoyL G org Zmeqyl Lndol-S-yhoxy)-S
3-[4- (ZmELthyqumfakcnlmeoet hyl ) pi perazi n- 10 1-yl]propoxy }quinazoline, 4-

fl - I
g( ?4 (gﬁ’ r@ﬁ%@rlﬁ%ﬁﬂéﬁﬁ%ﬂﬁ@@%&g}' H‘%JW]7Nﬁh&xﬁ}tﬁ@i‘°&a%‘ml?wﬂd?ﬂ 4y 2.
[4-(2- Wlﬁ’gﬁe’%@yﬁ“m gra2| n-1-yl] ethoxy }-4-[(4-fluoro-2-nethyl-

H i ndol = 5- ‘met hoxyqui nazo |ine, 15

i
7-{2- [24414 AeRs 2HRbIEF BiLiiniol-Syyhory hExytietdiak 3-14(1,2 - tifluanethghpipatdip - 1H- i n
dol - | ) oxy] - 6- et hoxyqui nazol i ne, 4-[(4-fluoro-2-methyl -

| H i h@iol YQPSHP?W]JUJ?ZOIFFQ i sobut yryl pi peri di n-4-vyl )i net hoxy] - 6-

(2R - LALORE R Reoe Lo SR P RN L DR pm B
£ Laskmoa g, 1ol v 001 ret oy Y

nme
+ o bolabgryioR)-

[ (4- f V8rl4=2SwerasyyD pinerazity 9x)lok Oﬁ%@na%whw indob &yyl)oxy]-6-
i-(meth ul fon %]ﬁyrrolldln 2- yI]rrethoxy }qui nazol i ne, 25
4[(4f¥h§\p "?V% yI’-IH-|ndoI 5-yl)oxy] - 6- met hoxy-7-{[ (2R) - 1- (net hyl sul f on
yl) pys r ¢J{Qqalw%cetyiplp@ézhpxwl)kthqmy]emw}l £9(4-fluoro-2- methyl 1H-indol-5-yl)oxy]-6-

[ 3-(4-al l'yl pi perazin-1-yl)propoxy] -4-(7-azaindol -
- y| oxy) méthesydvinegaliienazol i ne,

4-[(4-fluoro-2-methyl- 1 H-indol-5-yl)oxy]-7-[(1-isobutyrylpiperidin-4-yl)methoxy]-6-

n
( S)méth@f?ﬁfuﬂaﬂylﬁkm i di n-2-yl net hoxy]
(

methoxyquinazoline,
4-[(4-fluoro-2-methyl- 1 H-indol-5-yl)oxy]-7- { [(2R)-1-isobutyrylpyrrolidin-2-yl]methoxy }-6-
20 methoxyquinazoline,
4-[(4-fluoro-2-methyl- 1 H-indol-5-yl)oxy]-6-methoxy-7-{ [ 1-(methylsulfonyl)piperidin-4-
ylJmethoxy }quinazoline,
4-[(4-fluoro-2-methyl- 1 H-indol-5-yl)oxy]-6-methoxy-7-{[(25)- 1-(methylsulfonyl)pyrrolidin-2-
yllmethoxy }quinazoline,
25  4-[(4-fluoro-2-methyl- 1 H-indol-5-yl)oxy]-6-methoxy-7-{[(2R)-1-(methylsulfonyl)pyrrolidin-2-
yllmethoxy }quinazoline,
7-[3-(4-allylpiperazin- 1-yl)propoxy]-4-(7-azaindol-5-yloxy)-6-methoxyquinazoline,
4-[(4-fluoro-2-methylindol-5-yl)oxy]-6-methoxy-7-{3-[4-(2-propynylD)piperazin-1-
yl]propoxy }quinazoline,
30 7-{3-[4-(2-fluoroethyl)piperazin-1-yl|propoxy }-4-[(4-fluoro-2-methyl- 1 H-indol-5-yl)oxy]-6-
methoxyquinazoline,

7-[3-(4-acetylpiperazin- 1-yl)propoxy]-4-(1H-indol-5-yloxy)-6-methoxyquinazoline,



4- [(4-fluoro-2-nmethylindol-5-yl)oxy] -6-nethoxy-7- { 3-

[ 4- (2- propynyl ) pi perazin-1- yl]propoxy }quinazoline, 30

7-{ 3- [ 4- (wofBwewort hyl ) pi perazi n-1-yl ] propoxy}-4-[ (4-fl uoreT&Bmamas- | H- i nd
ol -5-yl)oxy]-6- nethoxyqui nazoline, 7-[s3-(4-acetylpiperazin-1-yl)propoxy]
-4-(1 Hindol-5-yl oxy)-6-net hoxyqui nazol'i ne, WO 03/064413 PCT/ GB03/ 00343

o LSRR 2L A et LS 0By 1 -

3-[ 4- canba RlaPSifn@zi N- 1- yl ] pr opoxy _

}-4-[ (4-fluoro-2-nethyl - 1Hi ndol - 5-yl ) oxy] - 6- net hoxyqui nazo line, 5

7-{ 3- [ Z1-$34#-oubamofIpiphracinele ylipro pexshy4-EeHidoyo-Rirdeindt ifttindo S yDpryldpoxy} - 4- [ (4

-fluoro-2- net tﬁélé‘? 1H i ndol - 5-yl oxy] - 6- met hoxyqui nazol uie, 6-

[(71- acﬁ;l?/tftlﬁi‘)@él }@W—‘eﬂf-ylr%ox;(l/]l};lﬁl[ (4-fluoro-1H-indol - 5-yl ) oxy]

- /- XY GHl ST 4Ne xv-0 41 i 197 41 .- 6- 1

(o SRR e e bt sl Sy smiaen o (|

P P (AL A

ul 1he, (- | 3-(4-ace -1-

d 6£ rreE s :aq,:.e[y%pgpeﬁgiﬂqy@nyﬂgm.421ﬁéﬁfugrcg”l"ldk%l-sqﬂ?qﬁi%pﬁé{ Oxydmazoling, ) Propoxy]
-[3-(4 i i -4 -yl T

ar o TR PAPRAE Sat Y S SR ety gl hgierign-t-

[ 3- (4- cAldxghaquiteaetiey| pi per azi n- 1-yl ) propoxy] - 4- [ (4-f1 uor o- 2- met hyl - 1H-i ndol

-5-y|%ox.i(q] -6- 15 met hoxyqui nazoline, 7- {

3- [ 419 24 (4odrset2rpethpl Héndel-a- D%ﬂr%—.ne;&&wﬂ-{2-[N-methyl-N-(2-

} - 6- et -4-1 ¢ - H | -5- vyl [ l'i ne,

b Lo rrsraha e B b BRERES D) XA O (SR 2 hydr oxy- -

[ 4- pr op7-23-yA-adetylpipeRehalz i prdpoil] 6-pedpoyy-[{2- tretipk hxydphSad ool | quanazdide. - {
(2R) - 3- &1, 4-di oxa- 8-azaspi ro[ 4. 5] dec- 8-yl )]-2-hydroxypropoxy}-4-[ gjléll-f | uoro
- 2- met hidl3-(4-a¢etylnipetaz- krylgﬁfsawxylé:li&‘étﬂﬂ@r% ﬂil%?dﬂ]%f{ -pogthoxyquinazoline,

e ihaor H S E SRR AP st odepl s a2
par t i § UndthokAiQOEhe0f the present invention is 7-(3-(4-acetyl pi perazin-1-
yl ) propoxy) -4- (4-fl uoro- 2- net hyl i ndol - 5-yl oxy) - 6- met hoxyqui nazol i ne and
sal ts t FrdBddf(2-fluoroethyl)piperazin-1-yljpropoxy}-6-methoxy-4-[(2-methyl-1H-indol-5-
yDoxy]quinazoline,
4-[(4-fluoro-2-methyl- 1 H-indol-5-yl)oxy]-7-{(2R)-2-hydroxy-3-[4-prop-2-yn-1-ylpiperazin-1-
yl]propoxy }-6-methoxyquinazoline,
20 7-{(2R)-3-[(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)]-2-hydroxypropoxy }-4-[(4-fluoro-2-methyl-
1H-indol-5-yl)oxy]-6-methoxyquinazoline,
7-{(2R)-3-[4-acetylpiperazin- 1-yl]-2-hydroxypropoxy }-4-[(4-fluoro-2-methyl-1H-indol-5-
yDoxy]-6-methoxyquinazoline,
and salts thereof.
25 A particular compound of the present invention is 7-(3-(4-acetylpiperazin-1-
yl)propoxy)-4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxyquinazoline and salts thereof.
A particular compound of the present invention is 7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-[(4-
fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxyquinazoline and salts thereof.
Compounds of the present invention include
30 6-(3-(4-acetylpiperazin-1-yl)propoxy)-4-(4-fluoro-2-methylindol-5-yloxy)-7-

methoxyquinazoline,



A particul ar conpound of the present invention is
7-[2-(4-acetyl pi perazin-1-yl)ethoxy]-4-[(4-

f 1 uor o- 2-wetoapb44lidt i ndol - 5-yl ) oxy] - 6- net hoxyquni azol i ne amrdTsaBWBS034BEr eof .
Compounds of the present invention incldde 30

6- (3- (4-acetyl pi perazi n- 1 yl ) propoxy) - 4-(4-fl uoro-2-net hylindol - 5-yl oxy) - 7-

Z?Eg?gg nazq%hgpgy&$7 644&33 E%%S% 3%8$ﬁﬁ?@ﬁlp onylplpera2|n 1-

yl) pr opQ ?d&d
6-(3 (4 ace Iplpera2|n 1-yl) propoxy) - 4- (7- azai ndol - 5-yl oxy) - 7- met hoxyqui na
zol i ne, 6-(3-(4- acety1p1perazm—1 yl)propoxy)-4-(7-azaindol-5-yloxy)-7-methoxyquinazoline,
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[2 &ﬂ%ﬁo R0y N- -yl am no) et hoxy] qU|nazoI|ne
4- (4- qu thyllndol 5 yl oxy) - 7- met hoxy- 6- ( 3- (4- et hyl sul phonyl pi peraz

i n-1- y4YPpraopodo)Seuoxyxdanethexy-7-[2-(N-methyl-N-prop-2-yn- 1-ylamino)ethoxy]quinazoline,

ﬁn i fH%pr&W§¥g§%£§¥aﬁgﬁé%ﬂp¥ﬁg%xéﬂﬁxy (Q%ﬁrmnh&ﬂm&%ngghg Isu phonyl pi per az
6- (3- (41§§8g%§&¥gﬁ&gﬁkp 1-yl) propoxy) - 4-(4-fl uoroindol -5-yl oxy) - 7- met hoxyqu

i nazol i h ts thereof. Conpounds of the present invention include

7- I(3 (44Q¢ghyflogﬂwlgmndblB~y1b))pr®pmﬂyo)<y4 (B 4amahylsldphobylpiperazjn- - net hoxyqui na
zoline, an

7- (31Q4ﬂaE@P%%@WE@¥8@Fha%1yI)propoxy) 4- (4-f1 uor o- 2- met hyl i ndol - 5- yl oxy) - 6-

et hoxyagé Q&légétw BefDl ﬁgu:)ﬁ@ps{sg g ﬂ/ud?gﬂggesr §189§5ppﬁﬁ910§§qﬁlﬁﬁoﬁkesent

inventio azai nd

f | uor oetltydaltptieedodizi n- 1- yI)propoxy) 6- met hoxyqui nazoline 20 and salts

t hereof. For the avoi dance of doubt it is to be understood that where in
this specifi c&lonmeuads ofitbiprepet HYaRHam Bgudsy ~ herei nbefore defined or

R T e e s e R L

for fhay-(g (M@ety@ﬁaefdzmthyﬁpx@ﬁsﬁy)hl-@aﬂma -k @§ndol- atmygmsherw se the term
al kyl " includes both straight and branched chain al kyl groups but

r ef er enowthoxpquinedpliiedual al kyl groups such as "propyl" are
and salts thereof.

Another compound of the present invention is 4-(7-azaindol-5-yloxy)-7-(3-(4-(2-
fluoroethyl)piperazin- 1-yl)propoxy)-6-methoxyquinazoline

20 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 occurring and broadest definition as well as each and all of the preferred
definitions for that group.

25 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

30 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.yo aryl group which

may, if desired, carry one or more substituents selected from halogeno, alkyl, alkoxy, nitro,



specific for the straight chain version only. An anal ogous convention
applies to other generic terns. Unless otherwi se stated the term"al kyl"
advant agewoIBgeses ers to chains with 1-6 carbon atons, pPefTaRIBIOg343- 4
carbon atons. The term "al koxy" as usegg¢herein, unless stated 30 otherw se
i ncludes "al kyl"-O groups in which "al l?yl " is as hereinbefore defined. The

term "aryl" a sed herein unl S ed ot herwi se inc e ference to a
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her ei nbefrgnteeforefdetinad) . ThEttern uiphotidexy” g ysedalsereis eefersde elkplsuiphayipxytandr wi se
stated includes. "aryl"-O groups. in ich "aryl" i. s .hereinbefore
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her ei nbefore” defined. The term5 "al kanoyl" as used herein unless otherw se
st at ed which tigle®” isosnigfinaindrahbefidrES0r grampds Ciatkanoliic ethdmiyk grid'refess s def i ned
her ei nbef ore, for exanple C2al kanoyl s ethanoyl and refe C=0
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speci f izlcs:(%ﬂl&gg%ﬁrsegds@%zzf%lg%(tq%éﬁﬁ%egp? ﬂg tterlén%%@lyfdpﬂ?’%ﬁ%ég? bot h

st r ai ghtalleng!” biichudzh &dthcdaight alddemyhed clopsikényd grombebenefesentes tonmflividdalal 10
al kenél groups such_as 2-butenyl are specific for,the.str]ﬁi g{}t chain

ver si@nalkeny) groups gich as driwgsnyl ae sracificdar thestrpightsheiny Yegsign enly qV Bl geous! y
refers i ] -5 . 145 . In
thi o opoleFIELRRethicteds kRSP B Byl RAELES Bk i SRR Rl g

bot h st prafegitly awacabbcanthias 16 ftas speaifikytionl unipso siped bttierwisé dreamme Salk ymyl”
i ndi vi dual al kynyl = groups such as 2-butynyl are specific for the sﬁraight
chai n viaekierbashpyaighyand MWS@‘@E&I grpupsdant references b9 mavidpyplicyny

SRR St AR ey, SR,

car bon éss erw se ers to an
al kyl595a4en tasterrd ehik g mlaﬂbgéaﬁfﬂ? r€fehtd Chaibealth 2heriam aomns phetablie
groups, such as for exanple trifluoronethyl. In this specification the

tern azéicadbohplomseflénessstatedsherpisetthe enp- ploglisylopeers tom pkyyaron #yl ) and an
anal ogoys. ¢ [ [ t im | . F i ndol - 5-
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present yifweihdtRyl it is to be understood that a conpound of the formula |
or a salt thereof may exhibit the phenonenon of tautonerismand that the
f or mul ae dr ali thipsspecification the term azaindolyl refers to the moiety (1H-pyrrolo[2,3-

20 blpyridinyl) and an analogous convention applies to similar groups. For example 7-azaindol-5-

yl is (1H-pyrrolo[2,3-b]pyridin-5-yl) and is the group:

H
NN
QW

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

25 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 VEGF receptor
tyrosine kinase activity and is not to be limited merely to any one tautomeric form utilised
within the formulae drawings. The formulae drawings within this specification can represent
only one of the possible tautomeric forms and it is to be understood that the specification

30 encompasses all possible tautomeric forms of the compounds drawn not just those forms which

it has been possible to show graphically herein.



25 within this specification can represent only one of the possible
tautoneric forns. It is to be wunderstood that the invention enconpasses
any taut oweriBoef403 m whi ch i nhibits VEG- receptor tyrosi n@CHiGRIS®O0sti vity
and is not to be limted nmerely to any gne tautoneric formutilised wthin
the fornul ae drawi ngs. The fornulae drawings within this specification can

represent only one of .th ossi bl e .t apt oneri or ns dit is to be

under st ood tﬂi‘{ﬂl Bﬁép@f)‘é?:tfi‘ﬁk@é‘f(?%o%s 8#1&’8%‘33@%@0%5} ﬁaltﬁ %rg?ft)rflaey RRUToMRri ¢
forms ofsytiR uSOMPRNAS A SAWa Ay inkiic ¢HBSLatb A EBlsMAvERed irf thd afitdif@km
possi bl e"to show graphically hefein. W 03/064413 PCT/ GB03/00343 -57 It

Wi | | bedeapriredcibarednd fas todempdensthodshattthepresmprinventionsneinpaskas anpehisdf may
possess_ an .. asy, tric carbon atom . Such an asynmmetric carbon atomis also
P o v cig i Nt b E L OHBS ST abpec oS! & 06 fefinger st oo
that &hg,presemh DRI QNEOFPRESSS 13N Ehhd@lactiviQ! Md ik A6l Wdiengnikat h
pure enantioners, scalemc and racem c ‘'m xtures) as well as any 5

t aut omemeelyf wramy \whe clutimdricdotns oivel@al feenapilised wighio sherfertkilnadrwargsi Vi sy and
is not to belimted merely to an on% tautonmerjc form or 'Chhfhfgj‘t form

uti | i sebP WRACRSIoPd that the FyERtds AFamP3dRs. allaptird apd diaglercomess WRgb Bt t he

| nvent | oRRNEOIRAS AR kinGPIdiR), RMRAHBSLASATBL Dol itR bl or VECE
receptor tyrosirne kKinase activity. It 1s further to be understood that in
t he nandgrabéompshindalR Spdgrotsndsy ¢dileB)ic derotes nirynrewhilefR)iand ¢F) deacerthe

m xture while (R) and (S) denote the 10 enpantioners. In the absence of

(R S}O erptigmerssyn the abpraicqahi. ) B)soTi(e) Behepryes ’éﬂ%@d{etuﬁgfrsﬁoﬂ that refers
to any sgal el ¢ toognyrs%&g%:corrg%%bﬂg BixrEL AL Bind s%&@Jgﬁ%&td}é ¥hiSs ROREAI ns R

aime
and S ehanti oners i an Ive proportrons and a racem c m Xture

cont ai NgnantigMers$h emnaRiatioePfopoitidns tlita Fatn@m&RirdBontaihs R anaSeaaritonizes in
under stood that certain conpounds of the formula | and salts thereof can
15 exi stheirptigpIYa@-ed as wel | as unsol vated forms such as, for exanpl e,

nyarat ed 1o fhe ald td 8 difieRfoad HARLAARGp08As R ehd AL ARy SIS HRERRES. 2!

such sol vate [ eceptor tyrosin Inase activity.

For theeauah dansed af waldys eRoRhied fdrmisSutlad) Goreragpis] ndeatedrmphiris 6 bd s, for
exanple, a group of formula -NR6C(OQ -, it is the nitrogen atom bearing the
R6 gr oupndenstedd fhet tetinuehden ensompassesal sygh selyased frams whichankibit NEGEr bony|
(C(O) group is attached to R5, whereas when X is, for exanple, a group of
f or nul a%C@e%ws_@eWangc%tg carbonyl group which is attached to the

qui nazol i ne EhNGeANGdLRE oPhdy RAME Ak b BRIk RGod ther WiferdX didpfok sxanpleched t o
R5. A simlar convention applies to the other two atom X |i nki ng@gr oups

such asgrNRISEHMEmANR SIRNRB s the WimgeXatonsbeaNiy the R'tgrpep whishi atrasBeshtoat om
bear i28gt1}ehq%m§zghnge:rrom%pan t- eccgr‘ti)osnyi 2&6§)dgrt08p Esha?tached 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
quinazoline 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,NR"-.
When X' is -NR'’- it is the nitrogen atom bearing the R'® group which is linked to the
25 quinazoline ring and to R’. An analogous convention applies to other groups. It is further to
be understood that when X' represents -NR!°- and R" is CisalkoxyC,salkyl it is the C;zalkyl
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
30 formula I when R’ is, for example, a group of formula C15alkylX’CysalkyIR?, it is the terminal
C;alkyl moiety which is linked to X!, similarly when R’ is, for example, a group of formula

C,.salkenylR*® it is the C, salkenyl moiety which is linked to X! and an analogous convention



25 qui nazoline ring and to R5. An anal ogous convention applies to other
groups. It is further to be understood that when X represents -NRLO- and
R10 i s ClwBaBlewyL2. 3al kyl it is the C2.3al kyl noiety whipch/Gro3lopzaked to
the nitrogen atomof X and an anal ogoyg _convention applies to other
groups. For the avoi dance of any doubt, it is to be understood that in a

conpound aof the 30 formul.a I swhen R5 .is: for, ex le, .aaroup of fornula
C1. 3al KPPRECD DRAF TR0 Wi R'JS § R Wpdr Ry RGP L6 S0 10y I T e ot el

| i nked 0 oXup IO Wd@Eten N BR thidd cdrBén SXRAM hked t@KOURd & arfaligBUd &

C2. 5al kenyl RB8 it is the C2_5al kenyl noiety which is linked to X1 and an

anal ogoummvemsiovepplicsno Whedg8fcmpd4413 PCT/ GB03/ 00343 -58 applies to ot her
roups. Wien_ R5 is a group 1- rop-l-en-3-yl it i.s the first. carbon to
which  the GFBURF FEREe f%“é(éﬁﬁg‘?&dgt%‘:le_‘iﬂéie’isi‘/?é’dtth?tr‘ﬂ388?“88‘%}1 9 i's 1 nked
to X %ﬁnaglmh%%%or e%%ﬂ}ﬂﬁ?ﬁ’g%ﬂd POk Ia‘;@rrbﬁdi@ﬁglg @RS rs Fgbup bEeo-

avoi dance of any doubt, it s to be understood in a conpound of the 5
f or mul @)(IC, ydiley) RegD St is frler -G xarthLakyl Rdtchain tinlRelxoitbe pyrpytidingl iing, mplessfiand whi ch
bears a group -(-0-.)1(Cl4al kyl)gringD, it is. the -0- or C-4al kyl which is
| i nked gérethqg‘%w%}tilml? W@%gs%aﬁdg@éhqp d“’g?&%a%g%a%k’\%ﬁ‘é% it is ring
D which_j I . lidinyl ring and an anal ogous conventi on
appl i escillge%{oﬁgaﬁglﬁgrsgagggr%Jrulb'?he avoi dance of any doubt, it is to be

under st ood tRatthavenddi2®otaryrdoabt, & iCto be idersarmidnbat! wydn Ribatiesa€nt it is

the Cl-4al kyl noiety which is attached to R29 ereaigmh n R29 pries a
C1- 440 kapmindafky! sibpaprtyeisths ¢1qaky} maietyhigh mttéwavd iRchWpereay ¥ d to R29
and an nal ogo ent| ies, t. r J t { dance of
any douBiTe; £O iy AR RN RE, ki, RR e AP Rkl o ® it

4al koxyfakidkabkydnvettist dpplieso difierigiodpse Cl- 4al kyl ni ety which is attached
to R28 and an anal ogous 15 convention applies to other_groups. For the

avoi dance of Ferrthe awudance pf anysdopult, fifdls thbreinserssrpd that Whindh - eAmiEs2 §1gr oup C1_

5al ky1wWL it h 1 Sal kyl gr i I [ X ' LSaddd turn
| i nked ‘tf’i‘)‘z‘%"ﬁémaﬁﬁf Wi)%tbfl?rﬁét P ?ﬁ%\eg. M%tljj(ﬁ% If\qgare ﬁ’r)}v ﬂ\]/\1/?1'23ir% agﬁalggttglzgrlacj)l\#&h%gélgg?%enyl Q
It 135t BsvertionadppBab oBlic@Wpoupdl ch is linked to X' which is in turn |inked
to the quinazoline ring. An anal ogous convention applies 20 to simlar

groups. For Férethaguiidanee ef afy dowpt, dois kst be wnderssoadathpiewhitnddr SEERPR hat when R2
. B e bSO D SRR P
I's a gr@iRazoline ring. Similarly when Q' is a group Cy.salkenylQ® it is the C, salkenyl group which
is linked to X! which is in turn linked to the quinazoline ring. An analogous convention applies
20 to similar groups.
For the avoidance of any doubt, it is to be understood that when R” is a group Q" W’ it
is the W* group which is linked to the quinazoline ring.
For the avoidance of any doubt, it is to be understood that when R? is a group
Q*W*Cy.salkylX" it is the X' group which is linked to the quinazoline ring.

25 For the avoidance of any doubt, it is to be understood that when R? is a group
Q*C,salkylX! it is the X' group which is linked to the quinazoline ring and an analogous
convention applies to similar 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

30 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



Q@1IWIC1L_5al kyl X it is the X1 group which is linked to the quinazoline
ring. 25 For the avoidance of any doubt, it is to be understood that when
R2 is a gwoup/064d@8CL. 5al ky1lX1l it is the X1 group which i s Pdrrdad/ovzast he

gui nazoline ring and an anal ogous cor_l\ggr_lti on applies to simlar groups.
The present invention relates to the conpounds of formula | as hereinbefore

defined as |1.as to . the saJts thereof. Salts_for use.in pharmceutical
corrposictopgﬁgnv% qflfo‘aléu%bah]ﬁeéf’%‘%‘érﬁtdleﬁ’éqdl yhight are spefisicatly g"flstlcst,o fﬁﬁ? “6thér>sal ts
may be ¢i3afl ddfitbl Salty RAREL foP BxHipid Bfts vAANROYALS oPbrdafitcibid affordig t hei r
pharmaceutical |y acceptable salts.” Pharmaceutically “acceptable salts of
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03/ 064413 PCT/ GB03/ 0034 onpounds of f?rnul‘a l.. as hﬁr i.nbef ore
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( especi @ntppuhgdsfdfotrhds il arecnuffichendy edidionplanasdiedtioflly whéephbleditouhy bei c acid is
particularly preferred) or with sul phuric or 5 phosphorjc aci or. with

trifl udpgBekwith an gloreates grorawiebase 2duch afiodsfuehamass utipdy 84RO GG unds of
formul asdondkfs Sith b il dorBtificthles PRAIRE BMhGIRLh ¥IkAE GEPA B, Sudisles may be
formed Wwth an 1norgani c or~organi c base which affords a pharnaceutically
accept apldaintat pfssiunStdt) as alk hlinewhith niefd sgasich aoa calcgansranigrssemisale| ande f or

exanpl e an al kali netal salt, such as_a sodiumor potassiumsalt, an

al kal§ nenmepinm sals o forexpmpls aealt adthanethylaping, dwethylspans, tpebyliming, 10
amoni um sal.-t or for. exanpl g hIh,Let hyl ami ne, di net hyl ani ne,
trinmet h@}P%h]%ee,mor%limr])]en? Pgl{Hr)lse(,% %?Oﬁ%P%e o(!fTEt ri s-(2-hydroxyethyl)am ne. A
conmpound of t Aecongpod af the fofimaal, or tlemherbf, aad diet benpeadpofdsnehtitne
invention (as herein defined) may be prepared by ani{@grocess known to be

appl i calas beretn defivedrepyaheanrepated by anyrsegesaknap ©f Be apalcadiTe (iR ePBaUR

rocesses.incl yde,, for exanpl e thase ill. a i t. iiqnal
Igat ent fnbcﬁﬂY’ ‘ﬂatﬁg ﬁ%%?"%s-oé}‘%§ 3 ﬁj&'sr\({eEto(r?gﬁgérg%%%g{)%n’?ﬁﬁggdﬁ@at i ons
Publ i ¢ afpit3Rac NRaE PRGE WNpdhicatRaGaaRr WIG08272 1 2ad BG354REn PatahAppleassises al so

i nclude, for exanple, solid phase synthesis. Such processes, are provided
as a f uPutlieatidrelow 0626722t AZ66226,A5AL 8 lnangin 8635488 a Suderiorsseshlivcpehdaafi@rer |

Necessary starti mat eri al s be obtai ned . st r 0 res of
or gani ce’éﬁﬁ’_ﬁﬁ’ §?]1‘C{/11%MW1 Sihesisa 5@;3 CoPSs e HJT%‘{@%} ?Snagﬁﬂg%et??tg{es&ﬁgéj 20
descri bgdetohinfl atd@ RSGHIE A inAfer Neckishiyt dtHeinEXREPLE ayAetodtaagidibyel y
necessary starting materials are obtainable by anal ogous procedures to

t hose i sthudsrd ptoeedwbs afforgamc wheniiitry. tThe prepatitivarof seddi stgrting marerisisgani c

chem_ st . . . .
20 described within the accompanying non-limiting Examples. Alternatively 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 () to (f) and (i) to (vi) constitute further features of
the present invention.

25 Synthesis of Compounds of Formula 1

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

compound of the formula III:



Thus, the follow ng processes (a) to (t) and (i) to (vi) constitute further
features of the present invention. 25 Synthesis of Conpounds of Fornula I
(a) Conpowonds/ef413 he formula | and salts thereof nay be pregpasrad/onzsst he
reaction of a conpound of the fornulaghll: WO 03/064413 PCT/ GB03/ 00343
-60- - (R2) ; NNH 5 (1I1) (mherein and m are as defined hereinbefore
and L' is a displaceable noiety), with a conpound of the formula IV: Rn C
ZH 10 (IV) (whereinring C, R, Z add n are as defined hereinbefore) to
obtai n conmpounds of the fornula I ._and _salts thereof. A conveni ent

di spl aceabl e moiety L1 is, ,for ¢ nFe, ha hal ogeno, al koxy (preferably

Cl. 4al koxy), aryl oxy, al k()R ST p,\ I suI phanyl, al koxyal kyl sul phanyl

or sul phonyl oxy group, for exa - € aN brono, net hoxy, phenoxy,

met hyl sul phanyl, 2 15 met hoxyet hy quhanyI nethanesulphonyloxy or

t ol uesie- 4- sul phonyl oxy group. The reaction is advant ageously effected in
the presence of a base. Such a base is, for exanple, an organic am ne base
such as, for exanpl e, pyridine, 2,6-lutidine, collidifH]

4-di met hyl am ne d|ne trieth I'ine, N nethyl nor pholine or

di azabi fedip . li‘ﬁ%l%scdefm é ry’EJE‘%]P Iﬁllg‘%g ?16?%8166?01%@5 e le, an

al kal i 1§%n95fagﬂ%ﬁﬁﬂf@e earth netal carbonate or hydroxide, for exanple
sodi um carbonat e, potassium carbonate, cal cium carbonate, cesium

car bonat e, sodi um hydroxi de or potassiu }ﬂ'drOX|de Al ternatively such a
base is, for exanple, an alkali ne ydrlﬂe for exanpl e sodi um hydri de,
or an alkali nmetal or al kaline ear§ pt al am de, for exanple sodi um am de,
sodi um bis(trimethylsilyl)am de, o¥assi um am de or potassi um

bi s(trinmethylsilyl)am de. The reactfion 25 is preferably effected in the
presence of an inert solvent or déZHuent, for exanple an ether such as

10 av)
(wherein ring C, R', 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, a halogeno, alkoxy
(preferably C,.salkoxy), aryloxy, alkylsulphanyl, arylsulphanyl, alkoxyalkylsulphanyl or
sulphonyloxy group, for example a chloro, bromo, methoxy, phenoxy, methylsulphanyl, 2-

15 methoxyethylsulphanyl, methanesulphonyloxy or toluene-4-sulphonyloxy group.

The reaction is advantageously effected in the presence of a base. Such a base is, for
example, an organic amine base such as, for example, pyridine, 2,6-lutidine, collidine,
4-dimethylaminopyridine, triethylamine, morpholine, N-methylmorpholine or
diazabicyclo[5.4.0]undec-7-ene, tetramethylguanidine or for example, an alkali metal or

20 alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium
carbonate, calcium carbonate, cesium carbonate, sodium hydroxide or potassium hydroxide.
Alternatively such a base is, for example, an alkali metal hydride, for example sodium hydride,
or an alkali metal or alkaline earth metal amide, for example sodium amide, sodium
bis(trimethylsilyl)amide, potassium amide or potassium bis(trimethylsilyl)amide. The reaction

25 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 90°C.



tetrahydrofuran or 1, 4-dioxan, an aromatic hydrocarbon sol vent such as
tol uene, or a dipolar aprotic solvent such as N, N-di net hyl f or mam de,
N, N- di metwyplaoetdas ni de, N-net hyl pyrrolidin-2-one or di netreyiGEmlophioxi de.

The reaction is conveniently effected y & tenperature in the range, for
exanple, 10 to 150C, preferably in the range 20 to 90C. WO 03/064413

PCT/ GB03/ 0034 -6 re Rl or al ns hete |c ri.

substituent itVIge i?og%bpgntglgsgg ethPf Csrfﬂgs‘f’ ‘H%SL %{te] lsﬁpﬁ%@g? ?(Lf{l above

usi ng sthaBgticheRf SELHERSs @f aYvE A s@h@ﬂuwaédmlébuﬁorgmé CROfRSRY. €Thus
conpound of forrmula I'll as defined hereinbefore but wherein R2 ‘contains an

unsubstfot etaublh e tempoysl ofdomiuigllhayddfmed bereinbefovd b vehepamBdermdaiog arf or nul a
IV as defined 5 hereinhefore t ive an_intermedi ate co i ich R2
cont ai nlglsa‘?ﬁt%%%gestmcm dmgﬁléelyg?eg(?i‘fé?qa\‘f“];‘?ﬁ@mp fﬁ?@?‘%g‘? gefg’(?agound can
then Denckaifislebrctid oot ibBmdIRhELREN il S Whitl R Bnfffs Ui uRGpRigRAAr d organi c
chem stry techniques to give a final conpound of fornmula I. Wien it is

desi r echet@rooyfiaringt e avérchedmtet conipoend cz&ﬂhhabesutngtutrd dnrthaheidrawcﬂjo raig aci d

such as, a,hydro hal i de, for exanple h dr.ogen chl ori de sulph ic acid, a
sul phorid’ atsing, stndird orsani chieplssiies i¥haAng cgEpaundef fgrre Rboxyl i c

acid, for exarthf% @Iflse&esﬁecptro IBedidl B ?ﬂfsg ?(‘g‘é?ban @I\?éetfgaieﬁi%kh @I pegdure.

(b) Production’ 0 ose conmpounds o ts thereof wherein at

| east osueh afka hiydroBaXhalid X ¢ x Qiphe/ By des g e hAMHTA,. safithkisid ACid, al\d'in(hﬂlenm abid, fo@l,
Q5 W, 21 Qand are as, defined hereinbefore, and X is -0-, -S-, -0OC(O)-
or - MrRigamplheehane sRIRhonisdeide Ak rRIPYXYES agid ok sxsmprle pselE agélﬁlc geid, @élrﬂwl or

C1. 3al k an be achieved by the reaction, conveniently in the
presence oé%m%%’a&&g(dug ‘defined hereinbefore in process (a)) of a conpound

of the dbyrnul a’rMﬂuc(tB'n)om tho@@c&nﬁodndé\b( fBrindatMad edltstberedf wherdin alkadt \dhe
(wherei n, r:ﬁggr )é 21% and n are as hereinhefqre,defined and X' is
as her éRnhis Qe r‘t’%dOI’lQ Cosallebt s whemaR's Q sQanW nRegf WrEm® to 2)
W th Onc?efo herem%g 0 e? un&i X! (1Dsf d—h—%— —dﬁ(@f 8¢ I\}ﬁla- (theremR independently

15 represents hydrogen, C;alkyl or C,salkoxyC,salkyl) can be achieved by the reaction,

—

conveniently in the presence of a base (as defined hereinbefore in process (a)) of a compound

@/<R‘>n
2 ~ "N

R); <

HW? or HX! N H

of the formula V:

20

25 V)
(wherein ring C, Z, W? R! R%®and n are as hereinbefore defined and X' is as hereinbefore
defined in this section and s is an integer from 0 to 2) with one of the compounds of the

formulae Vla-d:

R’-L! (VIa)
30 Q'-L! (VIb)
QY-L! (VIc)

Q*-W*-Cpsalkyl-L' (VId)



R5-L1 (Mla) 30 Q-L' (VMlb) Q15-L' (Vic) @1-WA-CL.5alkyl-L' (Vid) WO
03/ 064413 PCT/ GB03/ 00343 -62 (wherein R5, Ql, Ql5, @1 and W and L1 are
as her ei wefoewendefi ned), L' is a displaceable noiety forPceGBplessa

hal ogeno or sul phonyl oxy group such as g brono, methanesul phonyl oxy or

t ol uene- 4- sul phonyl oxy group, or L' may be generated in situ from an

al cohol under _sstandard, M no conditions,_ (" ani ¢,;Reactions"”, John
Wl ey &(%@Pﬁc‘i’@gﬁél@%}f 42‘?5)?71 8BS “@?fof%%fg’e@’imﬁk?eéfmmfﬁ ©reaction
i's pref ghal ¥ 8kdGat § HaboBedd & RIHRS buB sRASE atRSmo datthARPRIgicRpef or e
in pr ocesgc%% a)r) ;ﬁg advagft:ageouﬁyﬂﬁﬁﬁtﬁeuﬁesenge ofoan inertﬂgjgl?vezt or
di | uent of @duedefisaiptiohdoxi gloep crd.'inmyfreeesasteda) jitu foivantkgbouskyr at a
tenperature in the range,. for exan}l{)l e 10 to 150C, c%nveni ently &t about

ggc. ( cytashssh Mituro bgrcopdions( faigaq Reagtonssy Jobn Wilsydg PomhBicel 97 2aroli%@ast  one
QZlI Z?}%teérgéﬁggd eﬁ?%g)' her erie%é)é\gér:éF éﬁé}%%aﬁd\éﬂ}%{?@s—eﬁf Otgc%f %&é o\r/\B,

- NR1O- (sthied dereinBaforenrpesans &) hyrdraganageChsipal thy lpradenc€bf ad alekaxiveR-Gal kyl )

may be prepared by the reaction of a _conmpound of the formula VII: (R )n
15 ( Rz) diduepyt fgs defijed hepepighefoe i) proggss k)b e varagepesly 8 GINPaRtyF it e '418Fmul ae

ViIla-dg RS- X .- VI =X aH ( 25 QL5-WB-H (VIllc)

@1- \W- E?Ifg%‘ﬁ&lﬁlﬁb% h#@ﬁ’/l"?‘?’ﬁlfén?%teaﬂé!ﬂn C"RiTR, RS, QI QI5, VB, @1,
WL, ring)C  ZCompangdsofahefothladsanb eslei thiredOxkereiafai rRast onaid idi°X'sQax’,
herei nbefore defined in this sectjon). [The reactiop may convenient|y be

ef f edPe® W 0130 Whe - ikl n odersin B, 52 sQ (&é,@efqnﬁéﬂpﬁé@éﬂﬁ@@fi@?@ﬂlbﬁf%‘?’ocess

(a)) and advantageou LN thepresence,of an iner vent. or di luent (as
def i nedmﬁd;1 efsn@e’f gr’ea‘:%dﬂr%rc' S - (@pyrend vé‘?ﬁf%*‘g%{égléf%‘ﬂ?sgg’k’ € Bhncfor )
salkoxyCssalkyl) may be prepared by the reaction of a compound of the formula VII:

ICaN
zZ

15
=
"
N~ "H
L' H
20 (VI
with one of the compounds of the formulae VIIIa-d:
R>-X'-H (VIIIa)
Q-x"-H (VIIIb)
25 Q”-W*-H (VIlIc)
Q*-W*-Csalkyl-X'-H (VIIId)

(wherein L), R), R% R’, Ql, QIS, w2, QZI, w4, ring C, Z, n and s are all as hereinbefore defined

and X' is as hereinbefore defined in this section). The reaction may conveniently be effected in
30 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 temperature in the range, for example 10 to 150°C, conveniently at about 100°C.



at a tenperature in the range, for exanple 10 to 150C, conveniently at

about 100C. WO 03/064413 PCT/ GB03/00343 -63 (d) Conpounds of the fonnula I
and sal t swDlenewafis wnerein at | east one R2 is R5X1 Q X1, @2TWwWHEIR0B&=BKY! X' |
Q@8C1-5al kyl X or Q9C, . Sal kyl X whereim X1 is as defined hereinbefore, RS
is Cl_5al kyl R113, wherein R113 is selected fromone of the follow ng nine

groups: , 1) X19Cl. 3a] kyl, (wherein X19 represents -0-, -S_,- y ~Ixrl

-NR114 ‘é)) - éPmWaAf%gf%mPﬁﬂ@tlép Sa?@ thetaof @?&“@%IEWPE%R@Q&’ RRE> same or
di ff er epp! gg}qﬁlh . I 3&l Vefine : . 117
116 117@;)\7@1"{\%(!32'5 R (M’e?ﬁ%&%&g\?%%ﬂﬁw&&%&g ?{lhgsoas? ame gr%#%égrg’n%ﬂjgr e
each hy@r.edeiR' “CiwheregnRKY1s selected fidal dmof @R BHbwinlz)ninePro2OCL_5alky1X5R22

(wher ei 20 represents -0-, -S-, -SR-, -NRLl O=-, -NR 19s2- or - 10
NR120- Me%mﬁ)ﬂ%émﬁﬁg,repg?ﬁantm%c-ﬁhi—% z-wéi}rgl%g?(h%éors%g%ozdiwheé%nt are
each hygre 1€ 1 Lk oy I as
def | ngdﬁherglzcipﬁbef%gcgﬁﬁé }}21%@ ﬂﬁz%%%@g%%ﬁ%e@ @gw&’?’l n‘ég&ﬁg‘gr}cetﬂgég?%{%; 5)
X21R29 f{alh@x.ei n X21 represents -0-, -S-, -SO2-, -NR121C(O -, -NR122S2-, or

-NR123- _(wherejn R121, 8122, gpd R123 which may be _the sane or different
are each NidrRgetvherein Ba pyd R'1 svhigh reny bethe ssrpcor diffeteqy gre sach tdmees, Gis

defi ned L pb =) .6) X22Cl.3al kyl R29" (wherein X22 represents -0-,
-S-, _3@5{18{%@%&%_@?&13’\"?125802_ or - NR126- (wherein R 24, R125 and
R126 eashXr'odefiemeitRit (whereipDES eptsetty dd-9gen SGL, d K(0pr, -NR'S0,- or -

Cl1_3al k&i%{zgz. 3al kyl ) .and, R29 is as defined hereinbefore); 7) R29 (wherein
R29 9 defyhsed Rer Sk nbépdRe) whinh rgay beabesanpndiffrest roseihdiyarogen, Gnd R28

e 5 AT R T s 12 0

X9, R547a are i ned herei nbefor 5al kyl Q@7 wherein

Q7 is seR¥EqivBereln Ritis dQefi¥dReréiibrgse);n W and Q2 are as defined
her ei nbef OFIe ;o 11) g% (wherein @ is as deflilned hereliznbefore); %5 12)
V2 CL_4aik¥ &) (wheraieXn vpreagnds @, o-e-%-,ddR NEOheMR 196kooe -NR13)

hQéfc(aidn bé%ell} ée/‘%l ,klg’r\%hk’ %11? R%V?)Eﬁ%l_rﬁ%}i atHlB §ﬁ@%&fﬁ%ﬁg¥%€@%§§m§%’%ﬁ§gr e as
def i ngdoher fIKRGELaRY]) BB R* K hs dMthed RERBinBBBrGPshdar e as defined
her ei nbef ore, may he prepared by reacting a conpound of the formula I X
6) X**C,salkylR® (wherein X** represents -O-, -S-, -SO,-, -NR***C(0)-, -NR'**SO,- or -
NR'%- (wherein R'**, R'** and R'*® each independently represents hydro gen, Cisalkyl or
Ci.salkoxyC,salkyl) and R% is as defined hereinbefore);
7) R¥ (wherein R is as defined hereinbefore);
20 8) X*’C,4alkylR*® (wherein X** and R*® are as defined hereinbefore); and
9) R*(C,4alkyD)(X*).R” (wherein q, r, X°, R* and R* are as defined hereinbefore);
Q'is C1.5alky1Q27 wherein Q is selected from:
10) W'Q? (wherein W' and Q? are as defined hereinbefore);
11) Q* (wherein Q” is as defined hereinbefore);
25 12) W’C,alkylQ? (wherein W? and Q” are as defined hereinbefore);
13) QU(CImlkyl)j(Wz)kQ14 (wherein W2, j, k, Q" and Q" are as defined hereinbefore); and
14) Q"(C,4alkanoyl)Q"*" (wherein Q" and Q'*" are as defined hereinbefore), and
QZI, \Wal ng and ng are as defined hereinbefore,

may be prepared by reacting a compound of the formula IX:
30



30 WO 03/064413 PCT/ GB03/00343 64 C (R1)n Z (R2)5/ N 5 L1-G _sal kyl-X1
NH((IX) (whereinl, X, R, R2 ring C, Z n and s are as herei nbefore
defi ned) wbtob/oenes of the 10 compounds of the fornul ae XaPeT/GBI3/06346 Xa)
Q@7-H (Xb) QQ@1-W-H (Xc) 15 Q8-H (Xd}gy.Q@9-H (Xe) (wherein R113, Q7,
@8, QR9, QR1 and Ware as defined hereinbefore) to give a conmpound of the
formula | or salt thereof. The reaction may conveniently be effected in the
presence of a 20 base (as defined herei nbefore;in process (a)) and

advant ageously in the presence of an in 4Bivent or dil uent (as defined
her ei nbefore in process (a)), and at & erature in the range, for
exanple 0 to 150C, convemp®ntly at about 50C. Processes (a), (b) and (d)
are preferred over process {CProegessgs (a) and (b) are the nore
preferred. 25 (e) The productio hosie conpounds of the formula | and
sal t s5 t her eof wher ei nf bpe all§)1- oG \III e~fgubstituents (R). is represented
by -NR127R 28, where one'{ard the lother is hydrogen) or both of R127 and
R128 are Cl.3alkyl, may be effect&H by the reaction of conpounds of
formula | wherein the substituent (R2)mis an am no group and an al kyl ati ng
agent, preferably in the presence of a base as defined hereinbefore. Such
al kyl ati ng agents are 30 Cl. 3al kyl noieties bearing a displaceable noiety
as defined hereinbefore such as Cl. 3al kyl halides fOt(D@xaan e Cl. 3al kyl
chloride, brom de or iodide. The reaction is preferably effected in the

pr esencvtefeimb’,ideRt, Riotingft Zon anfl $ arens h¢rambefofd desidedierigh onsedfdhe in process

(2)) 18 ncdon?gou%dé/\g: t g /foor?nﬁﬁ%%(al?gr /'GB03/ 00343 -65

O

R'™-H (Xa)
Q”-H (Xb)
Q*-W*-H (Xc)
15 Q®™H (Xd)
Q”-H (Xe)

(wherein R'?, QY, Q*¥, Q¥, Q*' and W* are 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
20 base (as defined hereinbefore in process (a)) and advantageously in the presence of an mert
solvent or diluent (as defined hereinbefore in process (a)), and at a temperature in the range,
for example 0 to 150°C, conveniently at about 50°C.
Processes (a), (b) and (d) are preferred over process (c).
Processes (a) and (b) are the more preferred.
25 (e) The production of those compounds of the formula I and salts thereof wherein one

128 where one (and the other is

or more of the substituents (R%)y, is represented by -NR'”R
hydrogen) or both of R'*" and R'? are C,salkyl, may be effected by the reaction of compounds
of formula I wherein the substituent (R*),, is an amino group and an alkylating agent,
preferably in the presence of a base as defined hereinbefore. Such alkylating agents are

30 C,.salkyl moieties bearing a displaceable moiety as defined hereinbefore such as C;.;alkyl
halides for example C,salkyl chloride, bromide or iodide. The reaction is preferably effected in

the presence of an inert solvent or diluent (as defined hereinbefore in process (a)) and at a



tenperature in the range, for exanple, 10 to 100C, conveniently at about
anbi ent tenperature. The production of conpounds of fornmula | and salts

t her eof wivermsiosdahe or nore of the substituents R2 is anPamGRI3mOBIAP nay
be effected by the reduction of a corfgsponding compound of formula I
wherein the substituent(s) at the correSponding 5 position(s) of the

qui nazoline group.is/are.a nitro.gro . The. reducti o conveniently
be ef f%ﬁ?&@gﬁg & (ERdgT F’f?nﬁp%(,lgéglf@é@’ ﬁ%‘?"&fjﬁﬁﬁ @r%bo'f‘{:%{{%?%ducti on of a
conpou ntgn%_gratlﬁé. Mth&plodu@ i FRbhpotuliR o8 Rirmier SldRakiBe2YPFhitkte0s) at the
correspondi ng positi on(s% of the quinazoline group is/are a nitro group(s)
may be mbfeadttisdsubytittibres Bf coassemo gospmayédd effected hptkaeductind of ler ei nafter in

processes (a-d) and (i-y).usi a .conpound sel ected fromthe conpounds of
the 10 §BF ‘Jéi)é“g(q"ﬂ}?g(}nll%lof fﬁ“wglgéWheﬁgpgﬁﬁgl?ﬁ“f‘{?&{?)(‘g)thea?orfaﬁgmlfl(‘)‘}gr espondi ng
posi t4 j | | a iy i

Coepot LT LU SRR LA P i i 0 e gppgl Syl
nmay be effucedan edscbijpedini ftateso(i) hareimftdre The pregiapidonde frgeangprpod etifarmulati ch X

is -S or -SO (when X is -S2- is required in the final_ product).
Convent #shalts Bereghheisinddn srisHERR(R R theergsioadng POSlfﬂgn@h%tB? BYBt4°0HS are

wel | kn L . SKi 1 i i Lyq The
compoundoupt s Ao, P B Pifcei Y ME Blabels MALRIMRIGET B 10 (o
exanpl ehdreinfifte papededays (aal)age Giad)istga coapponthstlaied fhemn fler combpauXds of2Be O /

NH iRZ ~~NH H25 (XI) wherein R2 and m are _as herei nbefore defined).
Conv &9 Brmules (bFEARin Which damntubstithentisyat the sprgesprpding pesiRN(P)dhe f or exanpl e

thionyl .chlorid h u chl ori de, phosphorus(V)oxychloride and
phospho(l‘llhnsl?z\?ﬁ%%g@q)?fégg%%{qg+gg§%ati on reaction nmay be effected in the
presencq) of @pmph@fds of tHeViBAtUIOT at $alte ferei OMmefein X386 -BOr oex30mR ey e

hal ogenat ed sol vent such as nethyl ene chloride, trichloronmethane or carbon
t et r achprspirgd by oxidatiprafreymdhe correpprmsing ampoyed Perick ¥c ks -8s OpaYirdidepX

t ol uene t.he reaction 03{ 084413 PCT/ ‘o ect ed
wi t hout ist'ﬁ{é)z'plF Eiegmgpe gnvgé’if?/‘{élﬁg: &ﬁ‘éenr%é%%?‘g‘{ﬁ‘g?'gé%gﬁt&%giag%%/ﬁag&éﬁogct ed at
a 15 such reactions are well known to the skilled chemist.

Synthesis of Intermediates

(i)  The compounds of formula III and salts thereof imn which L' is halogeno may for

example be prepared by halogenating a compound of the formula XI:

20 0O

(R

m /)\

25 XD
wherein R? and m are as hereinbefore defined).
Convenient halogenating agents include inorganic acid halides, for example thionyl
chloride, phosphorus(Ill)chloride, phosphorus(V)oxychloride and phosphorus(V)chloride.
The halogenation reaction may be effected in the presence of an inert solvent or diluent such as
30 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



tenperature in the range, for exanple 10 to 150C, preferably in the range
40 to 100C. The conpounds of fornula XI and salts thereof may, for exanple,
be preparwo obyesdsnacti ng a conpound of the formula Xl I: 5POT/AB03/00343 NH
(RR) NHSH 10 (XIl1) (wherein R2, s @Qd L' are as hereinbefore defined)
wi th one of the conpounds of formnul ae I1la-d as hereinbefore defined. The
reaction nma onveni.ently be effecte he presence of. se S

def i ned™®eP ‘?f??ﬁ@po"?”glouﬁt%rp&ségqf q a"‘)s’f’ﬂ’ﬁ Sﬁ‘ttﬁﬁéso‘i?éllvgfu?%@teﬁfaaﬁ? é@%nce of
an i nerdmSQhy¥eH therardk! (e BLaniAS 1618S 1908€, HEefPAUIPRAIRE Anpd4QEOEEPE. () ),
advantagngusly at a tenperature in 15 the range, for exanple 10 to 150C,
conveni ent | y &dtheabopbukBCfor@uip¥lLimdissaby§ theorofiuiag, i examaples dE tpseparedrhyof
wherein at. | east one R5 QLX1, QL5WB or QRIWICL 5Ayl X1, wherein
R5, QL,Teestng agempepyd g%@“%ﬂ“%*%xgs defined hereinbefore, and wherein X1 is
-0-, 55, -SO, -SX@-, -O-, -C(ONR -, -SXEZNR - or -NR10- (wherein R7,
R8 and R10 each independently represents hydrogen, Cl1_3al kyl or

Cl_3al koxyC2. 3al kyl ), may for 20 _s8 gl e al so be prepared by the reaction
of a conpound of the formulp'-X 0 MM or HXI N"-~ ONH 25 (R2)s H
(XI11) (wherein R2, WB and s ar§ herg nbefore defined and X1 is as

her ei nbef ore deflned in th¢ sectyon) Nm t i Hone of the conpounds of
formul ae Vla-d as herei nbe P% def{;ned. The reaction 30 nay for exanple be
effected as described for process (b) hereinbefore. The pival oyl oxynet hyl
group can then be cl eaved by reacting the product mnth a base such as, for
exanﬁ@e, aqueous anmonia, triethylamne in water, an &Exali metal or

al kal i ng,,eant B2 nef gl thyd 55% eql?oe?&eﬁuﬁ% 4% o%QoﬁE{ %@ﬂlﬁgénﬁ%?/f&ﬁﬁ%owﬁ
-67 pre era%?y ‘agueous anmoni a, aqueous §odiCum hydroxrde or aqueous

pot assi vy ds BxeR®eford\dedined OTiad repét@inl rﬁa)S@invaﬁénttyllﬁ kffasedin tht paalce of or
exanpl e net hanol or ethanol. The reaction is
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 temperature in
15 the range, for example 10 to 150°C, conveniently at about 100°C.
Compounds of formula XI and salts thereof wherein at least one R? is R°X', QIXl,
QISW3 or Q21W4C1_5alky1X1, wherein R®, Ql, le, W, Q21 and W* are as defined hereinbefore,
and wherein X' is -O-, -S-, -SO-, -SO-, -C(0)-, -C(O)NR’-, -SO,NR®- or -NR"’- (wherein R’,
R® and R'? each independently represents hydrogen, Cy.salkyl or Cy.zalkoxyCs salkyl), may for
20 example also be prepared by the reaction of a compound of the formula XIIT:

0 0
HWS3 or HX! N /\O)]><
DY
(RZ) N H
s H

(XIID)

25

(wherein R%, W* and s are as hereinbefore defined and X' is as hereinbefore defined in this

section) with one of the compounds of formulae VIa-d as hereinbefore defined. The reaction
30 may for example be effected as described for process (b) hereinbefore. The pivaloyloxymethyl

group can then be cleaved by reacting the product with a base such as, for example, aqueous

ammonia, triethylamine in water, an alkali metal or alkaline earth metal hydroxide or alkoxide,



conveniently effected at a tenperature in the range 20 to 100C, preferably
in the range 20 to 50C. 5 The conpounds of formula Xl and salts thereof
may al so we opneqas ed by cyclising a conpound of the formeica/G#08/00333Ar
(R2)1 10 2 (X1V) (wherein R2 and m arg as hereinbefore defined, and A" is
an hydroxy, al koxy (preferably Cl1_  4alkoxy) or am no group) whereby to
forma co nd of fornul.a XI or salt thereof. The cycli.sation y. be

i f ot ORGP R gl RS 5P AoHe o apepus R EIR IO
hydroxymg&. bﬁ&é&v@%QMRNm%hBﬂoHQIﬂ@ek&ﬁﬂ@hm%BnQQHkMﬁhGDtﬂkh&kﬁﬁﬁiﬁffeCt!Ve
to cause yclisation whereby a conpound of fonnula Xl or salt thereof is
obt ai nechnveniettlyadfeft8d at a temperature in the range 20 to 100°C, preferably in the range 20 to
(dinetgghgrnino)-2-azaprop-2-eny|idene]dinethylannoniun1ch|oride. The
cyclis @6n is conveniently effected in the presence of formanm de as
solveat or in . uﬁﬁbf 'Ipﬂgﬁ& - et her
for éganple 1;§?§P§§§E&ﬁ hgﬂ%§c |£§§{%ﬁ8?%h%%%%z%%8§%ly 26:e feg?%P at an
el evat ecbrhyypé oétherfermyds €r ably in the range 80 to 200C. The conpounds of
formula XI may al so be prepared by cyclising a compound of the forrmula XV,
where A' is an amno group, with fgrmc acid or an equival ent thereof
effective to cause cyclisation conpound of formula Xl or salt

f
t hereof is obtained. Eﬁ&jval- ?nic acid effective to cause
cyclisation include fo éxanp 3

tri-d -4al koxynmet hane, for exanple
triethoxyrnethane 25 and trvnetYioxyNHet hane. The cyclisation is
convédiently effected in the presence of a catalytic anopunt of an
anhydrous acid, such as a sul phonic acid for exanple EXﬁQ uenesul phoni ¢
acid, and in the presence of an inert solvent or dildent” such as for

exanpl e(vhdagh R an@he dresié@ibefoseiGTings, amatAlyi anBydibtyo aikdey (frefeciblyot omet hane
or carbon tetrachloride, an ether such as diethyl ether or
t et r ahy.dksfyy etamipp gempamdeteby to foyaraeamesnd ebiovanle Xdussalathereafudhe. The

lisati 30 i Lently.effected at t ' 1 , f
cxamp! cHEM R MR P Pl fid SERE B B PRE gt St BT
PCT/ @0%&9)’?}4& alk(?% %ﬁ@%&%n%ﬂﬁ@bm équia¥n@ féréd kffectivB es eqfse may f or

exanpl e be prepar the reduction of the nitro group in a conpound of
t he f or oydlisatdu:whereby a compound of formula XI or salt thereof is obtained, such as [3-

(dimethylamino)-2-azaprop-2-enylidene]dimethylammonium chloride. The cyclisation is
conveniently effected in the presence of formamide as solvent or in the presence of an inert
solvent or diluent such as an ether for example 1,4-dioxan. The cyclisation is conveniently

20 effected at an elevated temperature, preferably in the range 80 to 200°C. The compounds of
formula XI may also be prepared by cyclising a compound of the formula XIV, where A'is an
amino group, with formic acid or an equivalent thereof effective to cause cyclisation whereby a
compound of formula XI or salt thereof is obtained. Equivalents of formic acid effective to
cause cyclisation include for example a tri-Csalkoxymethane, for example triethoxymethane

25 and trimethoxymethane. The cyclisation is conveniently effected in the presence of a catalytic
amount of an anhydrous acid, such as a sulphonic acid for example p-toluenesulphonic acid,
and in the presence of an inert solvent or diluent such as for example a halogenated solvent
such as methylene chloride, trichloromethane or carbon tetrachloride, an ether such as diethyl
ether or tetrahydrofuran, or an aromatic hydrocarbon solvent such as toluene. The cyclisation

30 is conveniently effected at a temperature in the range, for example 10 to 100°C, preferably in

the range 20 to 50°C.



On (A / (RR) N-O 05 (XV) (wherein R2, mand A are as

her ei nbefore defined) to yield a conpound of fornula XIV as hereinbefore
defi ned. Woasnedusti on of the nitro group may conveni ent| ycysGmBiexted by
any of the procedures known for such _ggtransformation. The reduction may
be carried out, for exanple, by stirring a solution of the nitro conpound
under hydrogen,at 1 to at eres 10 sur int resenc an

i nert solvent%gpmﬂuP (H%b 3?0 §5ﬂ§#@§ r reﬁ”@ﬁ%b Pﬁ?@hcey%%

metal  effieGioh e tehiedbAISE akySpeaRNF hOpmaRctons such as pal | adi um or
platinum A further reducing agent is, for exanple, an activated netal
such as activated iron (produced for exanple by washing iron powder with a
dilute solution of an acid such aslnuﬂachloric acid). Thus, for exanple,
the reduction may be effected by heati I the nitro conpound under hydrogen
at 2 15 atnospheres pressure in the ence of the activated nmetal and a
sol vent or diluent such g of water and al cohol, for exanple
met hanol or ethanol, at B

- &J n the range, for exanple 50 to
150C, conveniently at about 70C. Conpo

of the formula XV and salts
thereof may for exanple be prepared by’ the  reaction of a conmpound of the
formula XVI: OA" L (( 2SS N=O 200 (XVlI) (wherein R2, s, L' and A are
as herei nbefore defined) with one of the conpounds of fornmulae WVIilla-d as
her ei "bef ore defined to give a conpound of the fornuIéXXV The reaction of

condi & | GRS RA3n aRE T M5t B G ALEeRL Y137 ERVBPBRL! B ga Shaas
PCT/ GBOR, 0054 defifed. The reduction of the nitro group may conveniently be eﬁected by any of
the procedures known for such a transformation. The reduction may be carried out, for
example, by stirring a solution of the nitro compound under hydrogen at 1 to 4 aunospheres
10 pressure 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 further
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 under hydrogen at 2
15 atmospheres pressure in the presence of the activated metal and a solvent or diluent such as a
mixture of water and alcohol, for example methanol or ethanol, at a temperature in the range,
for example 50 to 150°C, conveniently at about 70°C.
Compounds of the formula XV and salts thereof may for example be prepared by the

reaction of a compound of the formula XVI:

20
(XVI)

(wherein R?, s, L' and Al are as hereinbefore defined) with one of the compounds of formulae
VIIIa-d as hereinbefore defined to give a compound of the formula XV. The reaction of the
compounds of formulae XVT and VIIIa-d is conveniently effected under conditions as

25 described for process (c) hereinbefore.



Compounds of fornula XV and salts thereof wherein at |east one R2 is R5Xl,
QLX1, 15 3 21 1 21 QWor Q WACL. 5al kyl X , wherein R, QL, QL5 W3, Q and
are as deWwprewedaes ei nbefore, and wherein X1 is -0-, -S-, PC3@B03/003360) -

-C(ONR -, -S02NR8- or -NR10- (whereingg7, R8 and RlO each |ndependently
represents hydrogen, Cl_ 3a| kyl or CI 3al koxyC2. 3al kyl ), may for 5 exanple

| b t d of the f s¥VIdin,n 0O HWB
or roxt 00 A Reomephay g 05 iR et efls GRTRE M 106 GRS RS S
her ei anfSV«P%r@wa@dsa@ds)g(‘X%he@mqs Qer@? mpef QY end el feds ddFinkdhéreinbofgct i on)

wi th one of the corrpoun s’ of formul'ae Vla-d as herei nbef ore defined to

yi el d aandodepen X infO-f 6¥-mAQe-XC(@s, *@@Nﬁbef-%@é\fl%lgebrnﬁﬁ - (Weereie B tRon of
the co e XVl d Vla ni_ent ect ed under
cond ¢ 1 A4 sEachduePrBttY sebtarnt Bded) g Rhbar t ey B bo S e of

for i gRf i X1 and 15

V\he% ﬁeﬂa}nble% b%?r&%&&@}éﬁ%rr%ép@g%gf ?%@%ﬁ%ﬁpﬁféﬁ%@n@gﬁ Itﬁ)zgd above froma
conmpound of the formula XV (in which RR is -CH3) or XIII (in which HX1- is
-CH3), by radical bromnation or chlori ntlon to give a -CH2Br or -CH2C1
group which nay then be reacted with a com ound of the formula R5-H under
standard conditions for such substit eagtions. The conpounds of
formula Il and salts thHEWafr Hiklere | east one R2 is R5X1 and 20
wherein X1 is a direct bond may be B : [
froma conmpound of the fornula Xl ereiNche R5 group is al ready present
in the internedi ate conpounds (Rof exanplle a conpound of the formul a
XV) used to prepare the conpound of for mu XI The conpounds of formula
1l and salts thereof wherein at |east one R2 is R5X1W wherein X is
-NR6C(O) - or -NROSO2- may be prepared for exanple fro @orrpound of the
25 for myiareth R, d Wi &0 o WreinbfordRiefitdd i 20T is adHR8mbab RUR Y RRis ed for
exanpl e froman amno group (later functionalised if necessary) by

redut®i satiod) witnote of the cuppounts oﬁforlsula@é(éa- as herieinhefare dafingd tohyidddiade or

| f | chl d . of h 50001 S02d0 d
oF f or NEHEPYUPH OARITSA £ BHER i T o g e p g QAR RRRE S
QLSVB oGP I Fhod s@ﬁh%gmenﬂp%ffgdtéh {iRker gnd@i‘&’s a¥¥escBd RRHroMssabe as def i ned

her ei nbef ore
herembefore.

The compounds of formula IIT and salts thereof wherein at least one R?is R°X" and
15 wherein X' is -CH,- may be prepared for example as described above from a compound of the
formula XV (in which R? is -CHs) or XIII (in which HX'- is -CH3), by radical bromination or
chlorination to give a -CH,Br or -CH,Cl group which may then be reacted with a compound of
the formula R*-H under standard conditions for such substitution reactions.
The compounds of formula III and salts thereof wherem at least one R?is R°X' and
20 wherein X' is a direct bond may be prepared for example as described above from a compound
of the formula XI, wherein the R’ group is already present in the intermediate compounds (for
example in a compound of the formula XV) used to prepare the compound of formula XI.
The compounds of formula III and salts thereof wherein at least one R*is R°X' and
wherein X! is -NR®C(O)- or -NR’SO,- may be prepared for example from a compound of the
25 formula XTII in which HX'- is an -NHR®- or -NHR’- group (prepared for example from an
amino group (later functionalised if necessary) by reduction of a nitro group) which is reacted
with an acid chloride or sulfonyl chloride compound of the formula R*COCI or R’SO,CL
The compounds of formula IIT and salts thereof wherein at least one R*is R°X', Q'X!,

QW or Q*W*C,.salkylX', wherein R®, Q', Q"°, W, Q?' and W* are as defined hereinbefore,



WD 03/ 064413 PCT/ GB03/00343 -70 and wherein X is -0-, -S, -SO2-,
-0C(O-, -C(ONR7-, -S02NR8- or -NR10O- (wherein R7, R8 and R10 each

i ndependewol og/0644p3 esent s hydrogen, Cl_3al kyl or Cl. 3al koxCZ/@zi3loy34p, may
al so be prepared for exanple by reacti-gg a conpound of the formula XVIII:
L2 5 N HWB or HXl NH (RZ)s H10 (XVI11) (wherein R2, WB and s are as

herelnbefore de e d d in hi ecti Np and L2
represe"H’td Ilsa eai;% Sg?zo?t Q&%bﬁg%)ﬁ% sﬁi@ﬁone 0 'EeﬁconpégUn?js of
formul agg pP @a&ll lﬁ&epaﬂeﬁtmb@ir&e@tswﬂogaﬂc LRfIebY, g@@@w;m@ 6RpRRUME Of

formula Il in which LI 1s represenfed by L2. 15 A conpound of formul a

XVI | |prnﬂWénwemnwybugéﬁummaQMmpwuﬂzﬁM@ﬁbesdnﬁgVﬁl phenoxy group which
may if desired carry up to 5 substituents, preferably up to 2 substituents,
sel ected from hal ogen, nitro and cyano. The rgaction may be conveniently
effecied under conditions as described for process (b) hereinbefore. The
conpounds of fornmula XVIII and salts thereof y for exanple be prepared by
20 deprotecting a conpound of the fornu . PPW or P1X1i NH
(R2), H (XIX) (wherein R2, HW ordiXim as herelnbefore defined, Pl is
a protecting group and X is as herei »ﬁgé$i ed in the section
descri bi ng conpounds of the fornul e ch0|ce 25 of protecting
group P is within the standard kﬁ@?ﬂedgeHbf an organic chem st, for
exanple those included in standard texts such as "Protective (}oups in
Organic Synthesis" T.W Geene and RG MWts, 2nd E? YYBey 1991,
|nclé@|ng N- sul phonyl derivatives (for exanple, XVII

(wherein R?, W? and s are as hereinbefore defined, X' is as hereinbefore defined in this section

and L? represents a displaceable protecting moiety) with one of the compounds of formulae
VIa-d as hereinbefore defined, whereby to obtain a compound of formula III in which L'is
represented by L2
15 A compound of formula XVIII is conveniently used in which L? represents a
phenoxy group which may if desired carry up to 5 substituents, preferably up to 2 substituents,
selected from halogeno, nitro and cyano. The reaction may be conveniently effected under
conditions as described for process (b) hereinbefore.
The compounds of formula X VIII and salts thereof may for example be prepared by
20 deprotecting a compound of the formula XIX:
L2

~
PIWS3 or PIX! N

®RY g

(XIX)
(wherein R*, W, 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 XVIII). The choice
25 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.G.M.Wats, 2nd Ed. Wiley 1991, including N-sulphonyl derivatives (for example, p-

toluenesulphonyl), carbamates (for example, t-butyl carbonyl), N-alkyl derivatives (for



t ol uenesul phonyl ), carbamates (for exanple, t-butyl carbonyl), N alkyl
derivatives (for WO 03/064413 PCT/ GB03/00343 -71 exanple, 2-chloroethyl,
benzyl) awo oans4303 acetal derivatives (for exanpl e benzyl orgwuEiBeglodi43 The
removal of such a protecting group nmay -ke effected by any of the procedures
known for such a transformation, including those reaction conditions

i ndi cated in stand text h.as t i ndi d i nb b

ol at ocprBe durrou Bah FEHIRES ne Bt st e PASKAPTEE R Khomn

in the fhd RERLEIE sudtd pRoXRERE SroMpens tRletfe6Rd 85 i 5f e PRITENIre GKiIH for
?ected gy

deprotection may be ef] ( ydrogenol ysis or by treatnment with
tri f | uosushedtanstonuitipn, BoldngHhasanehctén Eanditigng mdlqatwléy stahdird $¢xtesnchas

ted int th d.of ., f la lll in which t jety LI i
i 11 or el MaHitied PFIBap b Ph A c b ARTBIe: BER P P Sl ERCT i s ot her
than Hal-eQ60Rs WelknS¥aMPIE M&&%}%ﬂaﬁﬁlﬁi@%&ﬂe}w% RBANOX Benz o@;lse convert ed
10 to a conmpound of formula Il in which LI is haFogeno by hydrolysis of a

conpoundepodted mmudyebe difectediby hyfioghndlysis & bytttearmeri anthiziflogrencslic koidyi el d a
conpound of forrmula XI as_herejnhefore. defined, followed i ntroduction
o halde t o e CombBBaar BrIRBTS SeTEn heCOBERPIEE B0t PR o o
defi nedy ' ofs ghtfrd! & nhd for bt §RotpohRIYFESRANSTING] 0gen.
(ii) mfr?pntélglﬁgisﬂéf%?cgﬁﬁgﬁg%Laﬁd AL SRR A SR S L
may be whishjiy épathadhiyhaspenof fot breanmid dtthsmalkynabstituredtphenaxyt mag be tomsrtédr
exanple those described in "Indoles Part 1", "Indoles Part I[",. 1972 John
W 250 gLogperpaud g Prmukdl iavhisly k' 16 hplogepg Ry hydrplys’ m&uﬂé{)ﬂf’sﬁ)ﬁ?‘&?

edi ted - ' t | RS € gi ven
' Exan] G5 e 154 bR han BABERIOTSo Bt EnRORRRO R HANa2M {AERYPSIR <

t her eof défthetholibwéd MginCoiisctiguiofibhlideyd theaypnipeund 6f foraplariddthnyg obrinedfs t he
met hods known in the art, such as for exanple those described in "The

Cheni st hereipbefpgerdefined; &0 yisldapeasensvad of umHbIHe &vhsdyly sepresquis halpgep) |+ -1982
| nt j blicat i ' Lt d._edid: J , and
" Conf ehensi Ssfal oy et el Schitine Xt flRnds b OeS, 20

Per gagopreBaies by affof e nityhotls kdowBaitht ant, @i afforrifinple aliiose Absctibapmunds  of
formula IV and salts thereof in which ring Cis_indazolyl epar ed

s 13 nay b,e’ r
by any SdelePaeihotsloleadart [ 19 el chintWiley g wonsLidandek Sé“ﬂﬂ@éé9%%scribed
in Petitc S | | QG. R . 0, 466 and Davies, J. Chem Soc.
1955, Zkﬁ?skgghggﬁﬂﬁgugﬁﬁg%fﬁﬁﬁ%J1%p%%l'salts thereof in whichring Cis
azai ndol yl may ham R:rs%@a{eqﬂeﬁhx*a@ﬁyof%douéaamr@&mﬁmsﬂ@m liadtlb@emidaftesuch as
for exanple those 5Escribed in 30 Heterocycles 50, (2), 1065-1080, 1999.

They may al so HeompuedaetioruiladVtand sits thereefen svhigh ring C is quinolinyl may be
20 prepared by any of the methods known in the art, such as for example those described in “The

Chemistry of Heterocyclic Compounds: Quinolines Parts I, IT and I11”, 1982 (Interscience
publications) John Wiley & Sons Ltd, edited by G. Jones, and in “Comprehensive Heterocyclic
Chemistry Vol Il by A. R. Katritzky”, 1984 Pergamon Press, edited by A. J. Boulton and A
McKillop.

25 Compounds of formula IV and salts thereof in which ring C is indazolyl may be
prepared by any of the methods known in the art, such as for example those described in
Petitcoles, Bull. Soc. Chim. Fr. 1950, 466 and Davies, J. Chem. Soc. 1955, 2412.

Compounds of formula IV and salts thereof in which ring C is azaindolyl may be
prepared by any of the methods known in the art, such as for example those described in

30 Heterocycles 50, (2), 1065-1080, 1999. They may also be made according to the process in

Example 2 hereinafter.



Exanpl e 2 hereinafter.

WO 03/ 064413 PCT/ GB03/ 00343
(2), 1065-1080, 1999 a process is described,
her ei naf twp,03b@1ei n 7-azai ndol e i s hal ogenated to give
3,3,5-tribrono-2-oxo0-1, 3- di hydropyrralg[2, 3-b] pyridine (12).

-72 I n Heterocycl es 50,
shown in Scheme 1
PCT/GB03/00343

12 is then

treated with zinc in acetlc acid to give 5-

Via tvo steps 18 PGSR Pyt 06s IO XN Tbstes ¥ afPdbedy niall

i n SchepepdeinatdieRhdreRr 7-Bhidole- BUGHIo
Zn, AcOH roomtenp Br 7!" E O14 N N

rghé r eat ed
" hown

Qe@r tBr givd A3rPamréBeR- d\kol-\h BLH 12
1) B%B THE, THF, OC to room

tenp mmm@mmza-mynammzﬁmz Bs thbﬂ\ltrezkﬂed WAtHWONO 31 06t BT /gBR03/ 00343
-73 Surprisingly we have fo bet t nth sise the
5- br oo} r?maz?apmréﬁedlhxﬁmmog&gé gl&ﬂ@m (Phamai 1 ischendes=d Simbr SPGB 1

5 give 5-bromo-7-azaindole (14). This synthesis is shown in Scheme 1:

Scheme 1
N Br,, t-BuOH, H,0
Bh —=
N/ N room temp

1) BH,. THF, THF, 0°C to room temp

2) Mn(OAc),.2H,0, AcOH, 75°C
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/ Nreduction N NHH bromnation Step 2 Br NN H oxidation Step 3 Br
NN5H Scheme 2 is surprisingly better than Schenme 1. Schene 2 requires
smal | er qwerwiotd4es of reagent and is nore adaptabl e for IPaTgEBSOedle

manuf acture because it is cheaper, noresefficient and nore environentally
friendly than Schene 1. Step 1: 10 The reduction nay be carried out by any

of the proc ure nown, for. su .. .transfornma red on

carried out, WBPS‘@M@ l%avetfﬁ}uq(falgﬁtd@ rbﬁtt%rotf’lﬁyll%‘ﬁm%?f th? é%léﬂond amdoﬁm
aIcoholﬁm&g&qﬁ%@ﬂg¢@nﬁg@@ﬂ@b, or another solvent for exanple

decahydr onapht hal ene, with wet Raney N ckel and then stirring the mxture
in a hyStheger? at nosphere under pressure, for exanple at 5 atnospheres
pressure, at 50 to 150C, preferably 15 at about 95C, over a period of tineg,
for exanple 2 days, to give, after purification, 7- azaindoline. WO

03/ 064413 CT/GBOS/0034S 474 Step 2: The brgmnation may be carried out

by any ocedure own for such a r . \he brom nation may be
carried zai ndglin ol uene sul phonic
acid non N and 1, ﬁﬂduhmonn 5, 5-di et hyl in in methyl ene

chl ori de

nd 5 étrrrrng the m xture at for exanple aﬁbient tenperature for
a period of tindl for exanple 3 hours. Extraction and purification gives
5- brono- 7-azai ndoline. Step 3. The oxidation nay pe carried out by any of
t he procedures known for such a transfornation. he oxi dation may be
carried out, for exanple, by mxing 5-bronp

brommatlon Step 2
Br | N
N N
\
H
oxidation Step 3
Br
X
T
~
N
N
H

Scheme 2 is surprisingly better than Scheme 1. Scheme 2 requires smaller quantities of
reagent and is more adaptable for large scale manufacture because it is cheaper, more efficient
and more enviromentally friendly than Scheme 1.

Step 1:

10 The reduction may be carried out by any of the procedures known for such a
transformation. The reduction may be carried out, for example, by treating a solution of 7-
azaindole in an alcohol, for example ethanol, or another solvent for example
decahydronaphthalene, with wet Raney Nickel and then stirring the mixture in a hydrogen
atmosphere under pressure, for example at 5 atmospheres pressure, at 50 to 150°C, preferably

15 at about 95°C, over a period of time, for example 2 days, to give, after purification, 7-

azaindoline.



10 azai ndoline and precipitated, active manganese (IV) oxide in tol uene,
then heating the mxture at 50 to 150C, preferably at about 90C to give
5- br ono- "wWeadiosded e. I n Heterocycles 50, (2), 1065-1080, PeIGRIOI343

5- brono- 7- azai ndol e (986nmg, 5.0mol) i dissolved, under an inert
atnosphere, in a nixture of DVF (32ml) ‘and met hanol (20m). To this

sol uti og i %added successi vel y sodi um net hoxi de (14.3g, 265rnrnol) and
copper ( SeB rnide 15 (1.43g, 10.0mmol) at anbient tenperature. The m xture
i s heated at Tﬁeefbwfﬁn&twn nay HOULAed But gg%y S hR! pR¥td @& kWit such a
purification, 5-nethoxy-7-azaindole (530ny, 72%. VE have found that the
yi el d f mactidn sThedwcmination sayg be pairisd g, forzmdmp]egbu ixgreni-hzaindobng ps@thend r om

72%to 97%if the re nts used i i onat el IIer ntities
 ncl udi HiPRBE sculammdcitg i Eadirousive St g ThyienescufE iyl
herei afffhs 120 rﬁx%\n%oe{t%f QJE‘anGHIe ngireﬁm e%@erfgp lagJeflgd & f gnne4‘forr@3@hwble gopper
(1) brom {126 g, 88 mmol sodi um net hoxi in a

m xturehmfrs "Eﬂgmedﬁdphﬂ'ﬁlc(a%ﬁ)gwbsj -breamd 7 razsihdoimk. (175 m s) vvas stl rred at
anbi ent te?er ature in a nitrogen atnosphere, and then heated at refl ux
for 3.55%B¥s." After extraction and partial purification this gave crude

0%, 5 TIPS o ot 9 oL hsttes S,

next step w puriticatio roxy -azai ndol e may be

gener at gansfdramibhe Phoreixidaxyn maz be ndaded by, tbe exﬁmbllep\hy ngixjpgo§dsemo-Addi ng
boron tribromde in nethylene chloride to a solution of 5-nethoxy-7-
azai ﬁ@oﬁ@lﬂdﬁlﬂftﬁa@lﬁ&méﬁélt@h@ cehivemargsney BY) apden oiwee, thanlsatpe hedD i We ur e

Lo var M §,9sg80 AIBERNLy LRTNOHAL I 8,28t Shb b iRk, for a period of tim.

for exantp our I hg ‘t'he ure onto 1ce and water and adj usting

the pH of thm H@déﬁ@g’&le@l‘)@s(@)tl@@ho&@ 1899 Sepabederg -azhiidole (g6 SHhasel) and
further extracti t he aqueous phase with ethyl acetate. Conbin t he WO
03/ 0644 K3lipare $IoOBngt ammpbfrrgan iAGTisHES @%D&B‘Eﬁzﬁﬁ) AREIFOh ( 3&“3}1

? L}éimng_r hemélétioald& @% s[uﬁ%eﬁs%eéy B%anesu ghm X c?r e)a(St e??Sn%ﬁgl) taﬂ(? @?ﬁ\é?(?)%@rhdgg

chronst @9&3@0 NY.RhHSTH BY atibleht feRpeRasE NAhY iRl lsnmeatdaraasemx foe 2y hewe to
chloride and nethanol to give 5-hydroxy-7-azaindole. 5 Alternatively the

5- met hogiye,7af@r eknattibe anthyulm’f@agonséemﬁbdxy 71 am@¢ éﬁ@mgh%%b de, stirred in a

o Tosen s picie. etk e el v Sokp a0 AL tlaniignso
time, faonerRARb®790ir Mk RetoBits a;ré"ﬁseﬂ‘ﬁitp%[%rﬁ(finaw]ﬁ Bmalldr Qjastitled ifthidingdfor

anbi ent tenperature for a period of tine, for
example a different solvent mixture. Thus Example 2 hereinafter:

20 “A solution of 5-bromo-7-azaindole (8.6 g, 44 mmol), copper (I) bromide (12.6 g, 88
mmol) and sodium methoxide (100 g, 1.85 mol) in a mixture of “degassed” DMF (260 mls)
and methanol (175 mls) was stirred at ambient temperature in a nitrogen atmosphere, and then
heated at reflux for 3.5 hours.”

After extraction and partial purification this gave crude solid, 5-methoxy-7-azaindole

25 (6.3 g, 97%), which was taken through the next step without further purification.

The 5-hydroxy-7-azaindole may be generated from the 5-methoxy-7-azaindole by the
following process.

Adding boron tribromide in methylene chloride to a solution of 5-methoxy-7-
azaindole in methylene chloride cooled at about -30°C. Leaving the mixture to warm up to

30 ambient temperature and stirring it for a period of time, for example overnight. Pouring the
mixture onto ice and water and adjusting the pH of the aqueous phase to about 6. Separating

the organic phase and further extracting the aqueous phase with ethyl acetate. Combining the



exanpl e 4 hours, before being quenched by taking the solution to about pH7,
for exanple by 10 the dropw se addition of 5N sodi um hydroxi de. The
resul ti ngwd opheses m xture is allowed to separate and theprorgBBoOBase
col |l ected and evaporated in vacuo. The_7r esidue may be treated wth the
aqueous phase from above, the m xture agj'usted to about pH7 once nore and
subj ected to gaconti nuous etggl.ac tate exttracti on over a perio
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by col um chr graphy using Kieselgel 60 silica and nethyl ene

chl ori defrematography 8aGngamitb micieasinglg poiar dex (il @f 8ielhylene kcldende arnl methanol

5- hydroxyazai ndol e. (iiji) Conpounds of formula V as herei nbefore defined
and sal OLthenEdPxydy28Bdade by deprotecting the conpound of formula XX

(R), 20 C . ) P VR . 4 - j ' C Z
RO P, QiR sobbb ARy B Bt of YRS SRS
her ei nbefredendefitrogeh htmospiers eobledrin destd Waten dathoampoa hdsMofolitioa dfdroroh a V)
by a process for exanple as described in (i) above. 30 Conpounds of%(ihe

f or nul atrisoraidel 18 dnetyylepre cWloidsragdade dineesen g vited dETiRg of CHRpOITR FEappler
formul ag. X ) -%ri { e i w]’ﬁ) \5'113
descri be ullei]S( ?g}% ljﬁbeé%?rll gjfg’lgra g(p\? (g{og?tggaft gﬂl ?gerlﬁ)oﬁ SF% ? ﬂlggp gﬂrl(;rguﬁgé?& fgf sal t
t her eof exalPIDBhoord4 beFoRWBgBYRhERAAY takikP the( $ol)tionoopbunoisH Bffot benipde byl a
VII and salts thereof may be nmade by reacting a conpound of the fornula
XX| : 1@ thesirppwisRagditipn pf SN sodium hydroxide. The resulting 2 phase mixture is allowed to
separate and the organic phase collected and evaporated in vacuo. The residue may be treated
with the aqueous phase from above, the mixture adjusted to about pH7 once more and
subjected to a continuous ethyl acetate extraction over a period of time for example 18 hours.
The resulting ethyl acetate suspension is then evaporated in vacuo to give a product which may
15 be purified, for example by column chromatography using Kieselgel 60 silica and methylene
chloride/methanol/880 ammonium hydroxide (100/8/1) solvent to give 5-hydroxyazaindole.

(iii) Compounds of formula V as hereinbefore defined and salts thereof may be made by

deprotecting the compound of formula XX:

R,
; &
Z

®); < L

PIW? or PIX!

25
(XX)
(wherein ring C, Z, R! R% P!, W’, 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.
30 Compounds of the formula XX and salts thereof may be made by reacting
compounds of the formulae XIX and IV as hereinbefore defined, under the conditions

described in (a) hereinbefore, to give a compound of the formula XX or salt thereof.



L1 (XXI) 10 (wherein R2, 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

gui nazol iwe osiosug13ray be the sane or different) with a corpEGRIIOG34Ehe
formula I'V as hereinbefore defined, thecreaction for exanple being effected
by a process as described in (a) above. (v) Conmpounds of fornula I X as

defined hereinbefore and salts. thereof for exanpl 15 be nade by the
reaction (S%‘V)cgff’b%‘l?ﬁags %tfth?g‘?rm‘ﬂaa{? aq Sﬂgﬁ\{‘?{&%‘rrﬁ@’?@%% EAHMER conpounds
of the formula XddpoundoElheddhivh xx1: (XXI'1)  (wherein L' is as hereinbefore
defined) to give conpounds of fornmula | X or salts thereof. The 20 reaction
may be effected for exanple by a process as described in (b) above. (vi)

| nt er nedi at e conpounds wherein X isydSO or -SO2- may be prepared by

oxidation fromthe corresponding corfpound in which X1 is -S or -SO (when
X iss-S2- is required in th ' oduct). Conventional oxidation

conditions and reagents fgRr® actijons are well known to the skilled
@R |
\$§éeg%able salt of a conpound of the

chemi st. 25 Wien a pharnmaceufi
formula | is required, it b¢ obtained, for exanple, by reaction of
sai d conpound with, for exahpl e, Han acid using a conventional procedure,
the acid having a pharmaceutically acceptabl e anion. Many of the

i nternedi ates defined herein are novel and these are provided as a further
feature of the invention. The preparation of these coREdinds is as
described herein 30 and{or is by nethods wel| knpwn to persons skilled in

the aPt (wherein Bans andshetl-sateys heginbeteradsiised prsl the Le ihibgidapastion and the
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novel and each may be used in the manufacture of conpounds of the present
i nvent i bnaamdessfas dosrpbehiis(abfbom® 00/ 47212. 7- Benzyl oxy- 4- (4-

fl uoro- EZJ‘érrEt hyli Bﬁ‘f}#ﬂp%éﬁo?xﬁ?ﬁ 'a@%%FuS;efé %ge:j%%%flo?rl '_eurllée fﬂtcns)(iihereof may for examr%ey each

4- (4-f| toro- 2- XY) - y ne Xyqui nazol'i ne

be ugedpd maliiey tRALCAEH BF EorffounasPridRESsla Whacdfingd hétBinbéfbreanigh QgaRadS
and/ or increased vascul ar perneability. According to one enbodi ment of the

pr esent of tedomidnXKhler e i s provided 7-benzyl oxy- _
4-(4-f|uoro-2-nethyllndoI-5-y|ox¥)ifzﬂghﬂpxqu|nazollqﬁoab a salt thereof.

(wherein L' is as hereinbefore defined) to give compounds of formula IX or salts thereof. The
20 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 chemist.
25 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 are novel and these are provided as a
further feature of the mvention. The preparation of these compounds is as described herein
30 and/or is by methods well known to persons skilled in the art of organic chemistry.
For example the intermediates 7-benzyloxy-4-(4-fluoro-2-methylindol-5-yloxy)-6-
methoxyquinazoline and 4-(4-fluoro-2-methylindol-5-yloxy)-7-hydroxy-6-methoxyquinazoline,



Accordi ng to one enbodi nrent of the present invention there is provided
4-(4-fluoro-2- nethylindol -5-yl oxy)-7-hydroxy-6-nmet hoxyqui nazoline or a
salt therwofo3/odd1Accordi ng to one enbodi ment of the presemCTiGB3/00340N t here
is provided the use of 7- 7

benzyl oxy- 4- (4 fluoro-2- iethylindol 5-yl oxy) - 6- net hoxyqui nazol ine or a salt

thereof jn t nuf.act.u o nd .of .the pres i nvention of a
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i nvent i Qi RGHEL t'ﬁe Ef Qéﬂt%ﬁénﬁ&?ada%ﬁ’ Bfupfinds of WO 00/47212. 7-Benzyloxy-4-(4-
(4-fluoro-2-nethy dol - 5-yl oxy) - 7- hyd Pox - 6- met hoxyqui nazoline"or a salt
t her eofﬂucnotﬁmaﬁﬁlmdﬂhﬁfyﬁndybmenaho;@qommﬂmadnd)# (4o ésmmluyhndnleﬁnylomy) or a

conmpound of WO 00/47212, The identification of co oun whi ch_i nhi bit
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i nhi bt the t Ere8&hiMbduYar 385R5hALEd W|th t he VEGF recept or KDR
and a%e sefE %(Jlf)ge;deg\or K%ﬁm?er I¥It 1ar%vxlm C ave | ess extended pl asma
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assay, is desirable 20 and is the subject of the Present i nvention. These
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Test This assay ermnes the abilit a test conp u toin
tyr osi ngetiyRiaie 5 380:89-7Hwidbyky- @Métlﬁﬂ;&pﬁhaﬁghﬂé&(ﬂ%, saft@heresf. EGF recept or

cytoplasm c donmai ns may be obtained by total gene synthesis fr7d|'
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may thep be ex pepti de
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cytopl aﬁﬁhl‘ifactd&rﬂilarb%mp\bﬁh&lﬂft\h@ ﬁaséﬁltn@eﬂ@ﬁl BYya eotffRBEIBWO00MEL tTbI nant
protein in insect cells, were found 30 to display intrinsic tyrosine kinase
activity. | nAtlmdmaﬁ@ ong embedineof thequpiest MppRtion thes pAKdeh e 88sPlfr nunber

X51602) odi t of. the cyto in,
commenel I ERTREN S a5 R Vrertar sy o Rl R s g™

desch bﬁﬂn@fﬁct@fé‘ &W@lﬁﬁ@uﬁ’@ép@éf)ﬁelﬁqﬂ%@gﬁéw&ﬁﬁpou@%f evOoab/47dzogene,
1990, 5: 519-524), was isolated fromcDNA and cloned into a bacul ovirus
transpl acerrentTheatﬁmcﬁca(tlbomf exappinds WMVWH‘QIS@@IWC%@WWVIMT%C(EX%F@%l on
System A L ora R ..D. Poss nd Hal |,
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Bacul oGphatjnatekipstiep amdewhieh erdohasine obawy eukly astive(iDeheaiERG @fsay Hedesrablods f or
t he

20 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
25 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
30 to display intrinsic tyrosine kinase activity. In the case of the VEGF receptor Flt-1 (Genbank
accession number X51602), a 1.7kb DNA fragment encoding most of the cytoplasmic domain,

commencing with methionine 783 and including the termination codon, described by Shibuya



assenbly of reconbi nant DNA nol ecul es and the preparation and use of
reconbi nant bacul ovirus can be found in standard texts for exanple

Sanbr ook WO 0al¢441989, Mol ecul ar cloning - A Laboratory MeowsiBo3/aesd3
edition, Cold Spring Harbour LaboratorygPress and 10 O Reilly et al, 1992,
Bacul ovi rus Expression Vectors - A Laboratory Manual, W H Freeman and

Co, New York). For r i ne Ki fo se in says, oplasmc
fragme nettsa? (é%cglggl?%égé(i §ms i%r?- 21?)0 Nith ég()@%%ﬁf%ﬁ{)ﬁ&%ac r%cf(n%gé% é sasblag%lg\r'fgdﬁgbe r
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tyrosine_kipase activity, $Sf21 cells were infected w.th I e-pure cFlt-
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Hepes pH7.5, 150mM sodi um chl oride, 10% 20 v/v glycerol., 1%yv/v Triton
X100, 12SSEPIHQE FF&@F@WEWH% TH%IFC@W“éttP&PTSH%Y agp R use Gf E??%%W%‘oet hyl

et her) LN et ta [ PR mpi YL BMIK et GPhegY IMBEAMAS Ul phonyl
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sol ut i oclohing At hatoedtprydmgl, 12mt e#iNOGG CNBSprsg Hatbont LhbaatocePiess aifthe

suspension was centrifuged for 10 m nutes at_ 13, 000 rpm , .t he
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Each ne 0 11 i . i ion with
enzye. ST ERrNef Yobhin e S SipYRGichil Bl e IbeldiS oo R sl edtherty O v v
Triton iARg fbnerittebiid STENK®R, dhenbatkodccessioypiuambr b@49ei), rsdthiokine 663/ e i s
diluted 1 in 2000 with enzynme diluent and 501 of dilute enzynme is used for

each as&BGF weeptor,Genbarkacsessiongrmbst X0Qyi8) andmethaning EAEET § 1 6:5¢R°Fandom

copol yner._cont ai ni.n t i ggﬂ[ﬁgl - A1 yr) 6:3:1
(Si gmarTE§§ ,acgﬁs%?lgau%gerfy Srnl%ﬁ ?ﬁnl%%)f {c))éé@o?n §gpgagtgge¥f§)%s§ﬁl I uet ed 1 in 500
W th1pBS for pl %ﬁe%&?@s@ibﬁ@f cMO1 Go6iad #ihdseRCHiv B G82 106684 Srere ifkctad witte day

before the assay 10 of diluted substrate solution was dispensed into all
wel | s oplagespyrepsiFlit lerecerpinant virks ator mubiplicie af migsHIRES PAnd Sprvrpiee AS Rews

I I T A
PBST ( PBRnbaiufi 5l sphatoffry 4y 1R Rodidin i ideNZ.emM pbrasshindhibl@s shqnH7 . 4.
resuspended in ice cold HNTG/PMSF (20mM Hepes pH7.5, 150mM sodium chloride, 10%
20 v/v glycerol, 1% v/v Triton X100, 1.5mM magnesium chloride, ImM ethylene glycol-
bis(Baminoethyl ether) N,N,N’,N’-tetraacetic acid (EGTA), 1mM PMSF
(phenyhmethylsulphonyl 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
25 removed and stored in aliquots at -70°C. Each new batch of stock enzyme was titrated in the
assay by dilution with enzyme diluent (100mM Hepes pH 7.4, 0.2mM sodium orthovanadate,
0.1% v/v Triton X100, 0.2mM dithiothreitol). For a typical batch, stock enzyme is diluted 1 in
2000 with enzyme diluent and 50ul of dilute enzyme is used for each assay well.
A stock of substrate solution was prepared from a random copolymer containing
30 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.



Test conpounds were diluted wth 10% dunet hyl sul phoxi de (DMSO and 25| of
di l uted conpound was transferred to wells in the washed assay pl ates.
"Total " owotsoé44nel | s contai ned 10% DVSO i nst ead of conpedama:BoImeasy five
mcrolitres of 40mM 10 manganese(l|)chlgride containing 8M
adenosine-5"'-tri phosphate (ATP) was ad d to all test wells except "blank"
control wells ich c nese ch]oride without ATP. To start
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was the%ne ?%Sc%r géég%gaﬁ% (ﬁ?u@mkfs% ﬁ%ﬁmﬁgg E%O?laftti%? (‘:@93 le}lmtJé;lrgltsD%%e'ld E;l-lg'lﬁeeﬁ hundr ed
m crol i bveznighfatdb@se | gG anti-pho spho tyro sine 15 antibody (Upstate
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0.5% W v bovi nen s dan oA 1t assay tbeeﬁ)strameluéeaéves fscadedangdhe assauPRe pl at es
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2,2 azwiﬁalhécﬁ(@mjmmﬁd@@ddmfeéﬁipbﬂ@ BFwettp Rodinieraifted)of WOBES) sol ution,
freshl y prepared using one 50ng ABTS tablet (Boehringer 1204 521) in 50mdl
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405nm ugicliBatéd @l AitFenk eatheRdureSPLL0 frdfifa! Aetighid wshapfisaxdedahéthe ell.
"Bl ank” (no ATP) and "total" éqrilo compound) control values were used to
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of en 3/ 13 PCT/ tro HUVEC
Prol i %e?]étftié (IXB%%S? Bf%le(gmgg n%@{glﬁlgﬁgééﬁhe a%dF§$6OM1tﬂ Béf conmpound to
i nhi bi t c4Q8mBEYMP W/R6hGHe S&ﬁl&l@ﬂlﬁl@@@]ﬁpl\ﬂdﬁ Qidddi t@@aﬂf wblﬂlﬁiﬁi’lthbl plakdsiveat vei n
endothelial cells (HUVEC). HUVEC cells were isolated in MCDB 131 (G bco

BRL) + icBbated fprfld@tuabt agetti¢nt 5ersmratme(be@gy dasﬁadme rtbe pvad anl wathingathe yslsage 2

to 8 Z(V / 3a/ h / t
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20 0.5% w/v BSA, was added and the plates were incubated for 1 hour at ambient 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

25 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 ambient 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) and "total" (no compound)
control values were used to determine the dilution range of test compound which gave 50%

30 inhibtion of enzyme activity.



EGF 3ng/mM or b-FGF 0.3ng/m) and conpound. The cultures were then

i ncubated for 4 days at 37C with 7.5% CO2. On day 4 the cultures were
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Ser um (EabtedH-PRilerHEY psgase Mogel ct " number WO 03/ 064413 PCT/ GB03/ 00343
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20 measured using vernier calipers and volumes were calculated as: (I x w) x V(I x w) x (T/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

25 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.

(d) hERG-encoded Potassium Channel Inhibition Test
This assay determines the ability of a test compound to inhibit the tail current flowing
through the human ether-a-go-go-related-gene (hERG)-encoded potassium channel.

30 Human embryonic kidney (HEK) cells expressing the hERG-encoded channel were
grown in Minimum Essential Medium Eagle (EMEM; Sigma- Aldrich catalogue number
M?2279), supplemented with 10% Foetal Calf Serum (Labtech International; product number



of a Perspex chanber containing bath solution (see bel ow) at anbient
tenperature (-20 C). This chanber was fixed to the stage of an inverted,
phase- corwpase4#ixr oscope. | nmmediately after placing thePcoiGBISI00333i n t he
chanber, bath solution was perfused intgQ the chanber froma 10 gravity-fed
reservoir for 2 mnutes at a rate of - m/mn. After this tinme, perfusion
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resi stance_and capaci tance controls, el ectrophysiolo sof twar e (Cl anpex,
Axon | n%itd DEFERONaREE OB RENHEPAL 1O IS¢ W%%@m%@?ymbﬂww% %% o

del | vera. Yol hAgS RHRLLE e ST & T BLARA! RS ARRLT RR-GYBHY HapsRaEPds and

consi ste step to + y als stepto-50 mV. The
cur r ent aftee pieiigahé coveadtib in theehadberydth agetiqr ehomefussdbintd e chastsr fiont £r ed by
the anplifier at 1 kHz. The filtered signal was then 25 acquired, on Iline,
by di@i graxitytpdirsesvanior dguautss gtr?aqatemfo-n? i nHftps this tingg, Hal ogue to
di gi tal st &\éerter. The digitised signal was then captured on a conputer
runni ng anpex software (Axon Instrunments). During the hol ding potential

and the st epAtptch pfetiMniddedrone bérosilitatyvalasss@abink €GCAL0H, Harzard Apparganpl i ng
rate was then set to 5 kHz for the renminder of _the voltage protocol. 30

The conpueg @ Pdsnicppingid poBerdSaitertlpstgment opayas fllgd withminetts sebrion ($A are
ol B SRR T TR R 8 By (™ >
15 (Axopatch 200B, Axon Instruments) via a silver/silver chloride wire. The headstage ground
was connected to the earth electrode. This consisted of a silver/silver chloride wire embedded
in 3% agar made up with 0.85% sodium chloride.
The cell was recorded in the whole cell configuration of the patch clamp technique.
Following “break-in”, which was done at a holding potential of —-80 mV (set by the amplifier),
20 and appropriate adjustment of series resistance and capacitance controls, electrophysiology
software (Clampex, Axon Instruments) was used to set a holding potential (-80 mV) and to
deliver a voltage protocol. This protocol was applied every 15 seconds and consisted of a 1's
step to +40 mV followed by a 1 s step to =50 mV. The current response to each imposed
voltage protocol was low pass filtered by the amplifier at 1 kHz. The filtered signal was then
25 acquired, on line, by digitising this analogue signal from the ampljﬁer with an analogue to
digital converter. The digitised signal was then captured on a computer running Clampex
software (Axon Instruments). During the holding potential and the step to + 40 mV the
current was sampled at 1 kHz. The sampling rate was then set to 5 kHz for the remainder of
the voltage protocol.
30 The compositions, pH and osmolarity of the bath and pipette solution are tabulated

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

5 step from +40 mV to —50 mV was recorded on-line by Clampex software (Axon Instruments).

Following stabilisation of the tail current amplitude, bath solution containing the vehicle for the

test substance was applied to the cell. Providing the vehicle application had no significant

effect on tail current amplitude, a cumulative concentration effect curve to the compound was

then constructed.

10

The effect of each concentration of test compound was quantified by expressing the

tail current amplitude in the presence of a given concentration of test compound as a

percentage of that in the presence of vehicle.

Test compound potency (ICso) was determined by fitting the percentage inhibition

values making up the concentration-effect to a four parameter Hill equation using a standard

15

data-fitting package. If the level of inhibition seen at the highest test concentration did not

exceed 50%, no potency value was produced and a percentage inhibition value at that

concentration was quoted.

Plasma pharmacokinetics may be assessed by measuring plasma half-life in vivo. The

longer the plasma half-life in vivo the more extended are the plasma pharmacokinetics.
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1- 100nylifegletepmmté by slapddrd H@nydolp gy sfor exanipgaplesmahalf-lifeinsayrtemmmbirgd priovi des a
t her apegti cally-effective dose. A unit dose fonn such as a tablet or
capsul ed9F MONKEY, QY MM¥ont ai n, for exanpl e 1-250ny of active ingredient.
According to . i i t ] vi ded a
conmpound 25 g?&t%cgﬁ?g)r %uﬁ?glglf a%%“?gﬁﬁ?%@@%ﬁegﬁIrbrflé‘g(?:b((:iep gﬁfl ég'%gg{a? t her eof
as def i amdpdsétioni witielf crmprises a us@pound od thvefohaaa dfs Hefert iereinbeford drea human or
ani mal body by therapy. W have found that caonpounds of the present

i nveA?i BrarinasRugrally\acegptatic sl thereok Y assqaitiowitsaphsEmpgrutically aeceptable ner ef or e
of inte . X .r antiangiogenic effects and/or their ability to cause
a reduc%’?%‘;ﬁeét%;\?glgﬁjl ar perneability. 30 A further feature of the present
invention is alieum@gsesdioninay®eninh forin subiblaforpharadanestiation) foyeaagpkpisd| e
salt thereof, for use as a nedicanent, conveniently a conpound of fornula
|, or atabiehprerpsulei forpirgnigeat dyirchb Enapdipg NGNS, SubFutyEaUS NETIMSEN 13T nent
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vascul alm_ y reducing e I'n-a warm ed ani nal
humans bgdmBistritibisfonesansle Agat Snfindnbibt freimas paGtctal adiligistratioamdd examphese i s
provi ded the use of a conpound of the fornmula I, or a pharmaceutically
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t he production of a ant,ingngi ogeni ¢ and/ or vascul ar perneability reducing
ef fect PHPRCURFIDIOBYEF S hi mal such as a human being. According to a

further feat urgndfoniRQitbhy SN prestli@hventicn A€ QUi AsbedudNehrdghtddan unit
dosage form. The compound will normally be administered to a warm-blooded animal at a unit
20 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

25 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.

30 A further feature of the present invention is a compound of formula I, or a
pharmaceutically acceptable salt thereof, for use as a medicament, conveniently a compound of

formula I, or a pharmaceutically acceptable salt thereof, for use as a medicament for producing
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cancer. | n nedjcal 25 oncologgﬁthe ot her _conponent (s) of such conjoj nt

t r eat Refrid pmgban affesive Buqug Oha £omPRHNG §& fRrEulase opharaceyHealy ge lity
reduci ngalttt’iﬁ%g?s%?ﬁﬂﬁfﬁé? bdl6lei nbefore may be: surgery, radiotherapy or
chenot herapy. Such chenotherapy may cover three nmmin categories of

t her apeuti ¢ agagitated apovetthesizaof thadgseagauited fageittterspeukic as ptopbglectichi ch
inhibit the effects of vascul ar endothelial 3Q growh factor, (for exanple
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%6 eremnbefore may Qe applied as a sole ﬁlerapy 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
25 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 such as those which inhibit the effects of vascular endothelial
30 growth factor, (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab [Avastin™], and those that work by different mechanisms from those defined

hereinbefore (for example linomide, inhibitors of integrin av33 function, angiostatin, razoxin,
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methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro-4-

-

fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)) and serine/threonine
kinase inhibitors); and
(iii) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical

25 oncology, such as antimetabolites (for example antifolates like methotrexate, fluoropyrimidines
like S-fluorouracil, tegafur, purine and adenosine analogues, cytosine arabinoside); antitumour
antibiotics (for example anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin,
epirubicin and idarubicin, mitomycin-C, dactinomycin, mithramycin); platinum derivatives (for
example cisplatin, carboplatin); alkylating agents (for example nitrogen mustard, melphalan,

30 chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotepa); antimitotic
agents (for example vinca alkaloids like vincristine, vinblastine, vindesine, vinorelbine, and

taxoids like taxol, taxotere); topoisomerase inhibitors (for example epipodophyllotoxins like



(v) antibodies (for exanple edrecolomab); (vi) antisense therapies, for
exanpl e those which are directed to the targets |listed above, such as ISIS
2503, an wWptBA64s3 anti sense; (vii) gene therapy approache®CTiGRIBWOM4BY f or
exanpl e approaches to replace aberrant_genes 10 such as aberrant p53 or
aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyne pro-drug therapy)
approaches such as those using cytosine deam nase, .thym di ne kinhase or a
bact or | SPPOTS P ERRT S ATBHEY e OBSTAC M pRBH R A PN PRk aa g

tol eran QPaEﬁﬁ‘é aghi ibdrs [foflEMgndiesi st ance
gene thglgﬁ Sgs Ffgﬁd (viti Sgﬁ#ﬁsﬁg’f%g?g}ggagg%ﬁ%%ggﬁmﬁgcl lt,ldi ng for exanple
ex- vi voraticexedy,vi vo approaches to 15 increase the i nmunogenicity of
patient tunpur cells, S transfect_ign wi th cytokines such as

such
i nt er | effid 3dsionalhtyaey f pREHOREGPEHICASERIRSIPEE nacr ophage col ony sti mul ati ng
fact ok, ; 5 . . approaches using transfected
i m"runé gé gfog%gﬂég%&g%gﬁgg@?ﬁzﬁtr;ggns lég?ggérg%)ﬁdri tic cells, approaches
usi ng cyakiibelid¢s (@rskenpleddicuoibmabcel | |ines and approaches using
anti-idiqgtypic antibodies. 20 For exanple such conjFloi nt tr,e%f%nt be
achi eveftVibintiseRse gherames, Kreiappln dmse Whidiggs dingated toghe wagpts Uit it r at i on
of a co : defined hereinbefore, and a vascul ar
targeti ﬁgﬁgggﬁﬁﬁfg‘g‘%}*g@ ‘%S%E?Ao 99/ 02166 such as
N- acet y(wlgeid thetapPappioseiestiscludifikdmek &ngle appriéeh89{OpR6y) abektani genkniown from
WO 01/74360 that antiangi ogenics can be conbined with 25
ant i RY patahed gbgrsant pa3 b %@ﬁmﬁ%@ﬂm@ BREAZDERT éggreslirestsd enpyses pa-drug

N

i ncor pohafoeeHudeRE iyl anehpfreades toltizagkqreEtt tdlgrdnce to¢hepio@Reaply drnvent i on
there is provided a nethod of treatnment of a disease state associated with
angi oge therapy sivhao mptti-dag resancggiens BeraRyi 84 of an effective 30 anpunt

of a conbination.of a co und of .the present inventi.on.or
phar mac & %?Wﬂg&pé’p%’mﬁ%@’eg’a‘f@u@ﬂ%?Oeroef(argﬂfé X vag’rzfpgﬁosafl\l/ees Ygent to
a warf- icpedetheamhiibgenfitGdf piticht tuMbTRReIRS butd- as ieh /00 4didBc yrSkidsi30al 00343

-87 According to a further feature of the present invention there is
provi deds fubeleukia Zointerleukinrborgranudoryest-macrophqge waldnp Stimpleting @@/t i nvent i on

h ticall t abl |t . thereof ant | - t ensi
agent 1 SPPTOSET 9 Trretona FRUERUES P tanengoriey page I BRReT of °a
g issease cSloRing-tARSRG AU LhIARYBANREsiS EylodndBaRNRtQOdaBurBdNEks such

and approaches using anti-idiotypic antibodies.

20 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
(Example 1 of WO 99/02166).
It is known from WO 01/74360 that antiangiogenics can be combined with
25 antihypertensives. A compound of the present invention can also be administered in
combination with an antihypertensive. An antihypertensive is an agent which lowers blood
pressure, see WO 01/74360 which is incorporated herem by reference.
Thus according to the present invention there is provided a method of treatment of a
disease state associated with angiogenesis which comprises the administration of an effective
30 amount of a combination of a compound of the present invention or a pharmaceutically
acceptable salt thereof and an anti-hypertensive agent to a warm-blooded animal, such as a

human being.



5 a human being. According to a further feature of the present invention
there is provided a pharmaceutical conposition conprising a conpound of
the presewD neamsi on or a pharnaceutically acceptabl e sa@dr/agBwnes8 and an
anti-hypertensive agent for the treatngpt of a disease state associated
wi t h angi ogenesis in a wann-bl ooded manmal , such as a human being. 10
According to,a fyrther .aspect of e present invention there is provided a
rethod for AreRitiEe 1G4 Enfeudn of DG e EnaRRSPY XL BPa e e BT y
reduci ngohih &k Rt BBk b 00 fRdent3NeIBOn oS4 ShhrRRceROAMYRBCRINRIsaltWhi Ch
conprises admnistering to said animal an effective anbunt of a

conbi nathieoaof afid an awRiypartehsofe aghet for exanthe mamifdciwe oba nedphmemecedei cal | y

acceptabl e salt. thereof and an anti-hypertensive agent.. 15 Accaqrdi to a
further trs@g&eftof&rcﬂ%%e %%tseéﬁ%lareﬂwm gteﬂ%ﬁwéniaé%&%g‘g%déé%@n Gich s o
conbi Bal ign.Pheife cOMPound of the present invention or a pharmaceutically
acceptable salt “"thereof and an anti-hypertensive agent for the nmanufacture
of a nmedi camArtorflmg tep b ddter figtwaa of drtpresanginogeinh chead/posvidalsc ul ar
perneabi]ity reducing effect in a warm bl oo?ed manmal , such as a human

bei ng. PRATPREFUEFICAIRAITION HrIPRIEHE /e TIRSAE ST HedTesaManFRHER]hAel bl ocker s,
9. £ o 3 Ve caret . TS
oot P E AR APyt Therb B! i ryblrtent DOk Rirhe yBRA AL AT 1

r ecept odisédse slaty Ssdclaediviih kfFisgenevMaidw hidi-blos dahtaaial) auddiserianginbeing.
receptor blockers (a-blockers). Particular antihypertensive agents are
cal cilim chanAéfording se pdirsher 4RFroeTihe Preser MMNEREGHiGetery proyided ginpstheg ©r ( ACE

i nhi bit . .ot ensij T onj,st. - i ) and
bet a- adPSuerf a7 i SRRl gt FRlcRlas DERARRARCRISGR el n ADRALRRLICE
channel alih@gkedsas Afinshabid, @hioN eoinpases adpaistdihgde kiidadinahah Bfecpivesent
invention are of interest for their antiangi ogenic and/or vascul ar

per neabpmpest of aguibimgtien ¢lexeanponyd iof gherpeigaisvarion pe a phapeseytisallar e

expected to ful din.a wde range of disease states including cancer,
di abet e_gc,ce%‘g%s%ﬁ :ﬁgﬁog ang ﬁ%ﬁ%ﬁﬁ |e§elgs|"fehar%e{n!’s, Kaposi's sarcom,

haemaggi oma, AlcYora@esafrther Gicdt Nlle pERER MvenAGPIERNAbRIVRRA td ieloPa®,
arterial restenosis, autoi mune diseases, acute inflanmmation, excessive

scar forembinatipneefc: cadipesidafthe resomtanyenten er a ghasmagraticdlyaccaptald st bl eedi ng
and WO 03/064413 PCT, GBOt3/ 00343 i 8t ocul gr ¢ di sgasei W t & et i gacl. vessel
prol i f eF&TTBATY AL PUGMRY GYRYT &8t '8 Vet a  He geh BFafor: 'dRcE iy
af fect apyahdissi Mabrivashbe sermabiiaeidoingbifdct Bl LwieboBBeAREmhPRgMT. | n
particul ar such conpounds of the invention are expected to sl ow
advant ageatbsingn bdeg.gr owt h of
20 Preferred antihypertensive agents are calcium channel blockers, angiotensin converting
enzyme inhibitors (ACE inhibitors), angiotensin I receptor antagonists (A-II antagonists),
diuretics, beta-adrenergic receptor blockers (f-blockers), vasodilators and alpha-adrenergic
receptor blockers (o-blockers). Particular antihypertensive agents are calcium channel
blockers, angiotensin converting enzyme inhibitors (ACE inhibitors), angiotensin II receptor
25 antagonists (A-II antagonists) and beta-adrenergic receptor blockers (B-blockers), especially
calcium channel blockers.
As stated above the compounds defined in the present invention are of interest for their
antiangiogenic and/or vascular permeability reducing effects. Such compounds of the
invention are expected to be useful in a wide range of disease states including cancer, diabetes,
30 psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, lymphoedema, acute and

chronic nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute inflammation,

excessive scar formation and adhesions, endometriosis, dysfunctional uterine bleeding and



primary and recurrent solid tunours of, for exanple, the colon, breast,
prostate, lungs and 5 skin. Mre particularly such conpounds of the

i nvent i onwaros/oexpected to inhibit any formof cancer asseciraiBd/onsssh VEG-
including Ieukaenmia, mulitple nyelonma ggd | ynphoma and al so, for exanple,
the gromh of those primary and recurrent solid tunours which are

associ ate wWth V .especi.al ly. those nmour s ich are significantly
dlopendaniit Akt g L Ppe ol Gl 28 s Hef dur gy FoPaitip e,
cert ai NChitePHhY affdct bhiPti&ak ald inbl8&SIbuk BfRS hltile nYl8ma add lyviph¥maand ski n.
In addition to their use in therapeutic nedicine, the conmpounds of fornula

| and t praeticularsheh ceropainds af thy inveotqt @b lerpestidite slmeadviastagemelyuhe growth of
phar macol.ogi cal, tools in.the devFl&(}pmant dardi satij o invitro

d ﬁlnd ft of
and in DY B FEUEReIEd FHROYRED & ARPICo e SP IR BERY  RIEFE o2 Hii bi t or s
of VEngkrilfcﬁlB}@éarEié’le fnkb dR6F thélihéntifn &%Qszg@&&m iANbiRlySfofHeR as
cats, dogs, 15 rabbits, nonkeys, rats and mce, as part of the search for
new t hecapautsiaxiagkbwits VBGF inslutlimg herkaerdies mtlipht myrddmavet lgmphend exdnalset her "
is used_anywhere in thjis_ specification it refers to diethyl ether., The
i nvent i &% emrrleﬁeﬁwgwtll Iof hees BEUSRrYi A FHETFR %OaanjtwaO% kb Y EAnpl es in
whi ch, 4o RGO LRSIMIT thadb Ahifistirs gv‘ﬂic&'a}e SYARQRA, HORRIURTR VEGE FRdngt DY
rotary evaporation In vacuo and work-up ~procedures were carried out after
renmoval giofvth esd shredd, sehiditg fovetangde, derydim ginmagendthbyolon) breast,ipoostate (ling,
operations were carried out at anbient tenperature, that is in the range
18- 25¢ ¥H¥ Y& an at nosphere of an inert gas such as argon; (iii) colum

chr omat ogr aph e Ema%i cfssdfr dIAHfh thep

chr omat ogr aphzméa%%??%glregﬁ%%?{tggﬁngﬂﬁ?ﬁn%I’< iéed@gpglg sif |Il(1:f£1 (Artt. 9385)
or Mer charinhedutiofllyepcdtablel &ilts Aret alsoAB6[) ad ghaemha@do gidvh s®lsinlthecdevelopmened from
E. Merck, Darnmstadt, Germany; (iv) yields are given for illustration only

and ar eaibitandardsagign of i e a’fﬁj{;@l YifhieSteRy B1ETR 51 1B e pbration oGS Bbi nts are
point | afstiaRE VEGE s EbEL NS PP de Rl ISl R APIRL L TR 1O

03/ 0644 ladbir Tdaeyd, IS4 mic8as(patt)of theseaich Yt nevetheRipeititeageid- pr oduct s of
the formula I were confirmed by nuclear (generally proton) magnetic

resonance ( NVH} isstadenmdersiopd that atherecth rirgp eter pis gseshanyhersti s r esonance

(r:TL\Fm S?}SF&???J’;CT@EO“\Q?{??&% t(\)/vg{eﬁlyi‘reetgesrgr ed on the delta scale and peak

The invention will now be illustrated in the following non-limiting Examples in
which, unless otherwise stated:-
20 (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;
(i) 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;
(iii) column chromatography (by the flash procedure) and medium pressure liquid
25 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;
30 (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.



shown as follows: s, singlet; d, doublet; t, triplet; m nultiplet; br,
broad; q, quartet, quin, 5 quintet; (vii) internediates were not generally
fully chawaaBmsisg®d and purity was assessed by thin | ayercalGrizmbagr aphy
(TLO), high-performance liquid chr omat_ogy_aphy (HPLC), infra-red (IR) or
NMR anal ysis; (viii) HPLC were run under 2 di fferent conditions: 10 1) on a

TSK Cel S. 21t M 4. 6 W t di ent of
net hanol sulpﬁr O? e E e ﬁr&‘ﬁ CT opé% fs Orplléei%fm erelwa %& | enu gs
Fl ow r atgRndra % ﬁi‘oltdﬂ) Betic 1ORInBRdd AIMR Vand mads sﬁéﬂraﬂfé’cﬁﬁcﬁhésl SBtonsaaineqE i Ng

det ecti ons; on a K Gel super ODS 2M 4. 6nun x 5cm colum, eluting with
a gradi wonapte chntica shift wahlemt@nnf(asmnd@nnhm@elt:a%dcemd peahcrmdylplwltteé ak00% i n 7

m nutes., Flow rate 1. 1 tecti 254 and | i ght
scat t or g Rl T el ibiet replRBmap Rk Pt o AR FRsBFon boi | i ng
bet ween #iflp0C (x) the follow ng abbreviations have been used: DVF

N, N- di rret hyl’f or mami de 20 DMVBSO di net hyl sul phoxi de TFA trifl uoroacetic acid

THE t et r ahydr diviix anerIﬁEAlBtdilmdnydn g,encxdll}cé.ﬂlb@hgr’aabesedlah@\pdmye&etmlswwﬂdlyn| de
25 DVAP 4-dii net arnrno rrdrneL M5 HP oupled to e try
VO 03/ omlfgerp?@w C). jgh-pesiormmimnee ﬁqteﬁ AbREoerppGIELE) it

N5 De&?\? ﬁﬁ@'aﬁﬁ 5oxyI ate (0.178 g, 1.02 mnol) was added to a sol utron
of 4-(4-tluoro thyl i ndol - 5-yl oxy) - 6- hydr oxy- 7- met hoxyqui nazol i ne

(0.267g, 0.787(vif)dBL.C were run under 2 different conditions:

10 1) on a TSK Gel super ODS 2uM 4.6mm x S5cm 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 scattering detections;

2) on a TSK Gel super ODS 2uM 4.6mm x 5cm column, eluting with a gradient of methanol

in water (containing 1% acetic acid) 0 to 100% in 7 minutes. Flow rate 1.4 ml/minute.

15 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
20 DMSO dimethylsulphoxide
TFA trifluoroacetic acid
THF tetrahydrofuran
DEAD diethyl azodicarboxylate
DMA dimethylacetamide
25 DMAP 4-dimethylaminopyridine
LC/MS HPLC coupled to mass spectrometry



tri phenyl phosphine (0.31g, 1.18nmmmol) and
3-(4-acetyl pi perazi n-1yl ) propan-1-ol (0.176g, 0.945 ntnol) in nethyl ene
chl ori de WO®3fb4413 After stirring for 15 mnutes at anbi entPCTIGBIPOOAB Ur €,
further triphenyl phosphine (0.062nmg, Q.¢436 nmol) and di et hyl
azodi car boxyl ate (0.041ng, O0.3mvl) were added. After stirring for 1 hour
at anbi Ent tﬁgerature, the m xture 10 was poured onto a colum of silica
and elu i ncreasingly polar mxtures of ethyl acetate and nethyl ene
chloride followed by methylene chloride agd nmet hanol. The fractions
cont ai ni ng the expected product were conbs\wd\?nd evapor at ed.,, The resi due

i d

was triturated u delﬁ4 di et hyl ether and the@h was fil rJd, washed with
et her and driedr@g?_uacuumto gi ve ‘\H qm

6- (3- (4-acetyl pi i n-1-yl)propoxy)-4-(4-fluor oy 2- methyfi ndol - 5-yl oxy) -7
15 net haxyguwi nazoki ne 0.210g, 60% . 'H NVR Spectreny DVBOd6, CF3CO0D) 2.1
(s, 3H, 2. ( 2H), 2.45 (S, 3H), 3.0 (m 2H), @ (U 1H), 3.4 (dd,
2H), 3.55¢MZINf, 3.65 (d, 2H), 4.1 (m 1H), 4.15°(s, 3H), 4.45 (dd, 2H),

4.55 (d, 1H), 6.3 (s, 0.3 H, partly exchanged), 7.05 (dd, 1H), 7.28 (d,
1H, 7.6 (s, 1H), 7.9 (s, 1H), 9.2 (s, 1H 20 M5-ESL 508.5 [ M+H + The

starting mat grda) d@ﬁcﬂﬁ@ﬁi@@.ﬁ% %I,?!dz%an Ay 23 USRS 1 .08 1@bn of 4-(4-fluoro-

1- acetyl pi perazi'ne (3.85g, 30 nunol), potassium carbonate (8.3g, 60 muol)
and 35b2emahlinpolapgiony)-¢-Apdrox3-merbdyqiinazdiet dh2é7g, DF87 3tndl), was heat ed and

stirred _at 80C for 5 hours, After cooling, the m xture s filtered and
the fil tirkeeylphosplage s ke &l Smimoktged ?—é@-@&%@%&@%ﬁﬂ%&n -Olé@-ﬂhg&

chr omat ggyr |yt ik 4 i 00| § Xt et hyl ene

ol o o243 Rition Bk biIG, A RE 68 kiR, [3 &S oAbl V] ST, o
conbi neekngiechtenépfadthat @ghéyithovshi®- (04620e] §.LP6 prtodzdnd-diethy])apsdiqaboxlyland

(3. 15, 560/?. WO 03/ 064413 PCT/ GB03/ 00343 -91 'H NMR Spectrum_ (CDC13) :
1.7 (m (@¢4Img Oggnmel) werg added.4 Aftenstirpg for 2 hour giambient tergperatureg e mizfyyé 3 g

o~ bior Oy PR it s R bk el B Methies O SR 90 00
product ameksend esorde BAdwedby Ol Rnd cHlyilicoati-rRethaioh y Thaiadtiens 0. 249,

1.43rnnmol ) and cesium carbonate (1.2g, 4nmmol) in DVE (4ml) was stirred at
95C f or caBainigribe expectad perdugonere sgmbinge apd appratega st e TpsidicovastHET R

chr ormat GBI AR SPUET 1S G o W Gty Sl it el Eed g vinsre ™
chl or i dgjvad3etidetydfiptizi-1 S1Prisox§)-98 2 0P¥2- el tihio1os-gloRy) e hyl i ndol - 5
15 methoxyquinazoline 0.210g, 60%).
'H NMR Spectrum : ( DMSQOds, CF;COOD) 2.1 (s, 3H), 2.35 (m, 2H), 2.45 (s, 3H), 3.0 (m,
2H), 3.2 (m, 1H), 3.4 (dd, 2H), 3.5 (m, 1H), 3.65 (d, 2H), 4.1 (m, 1H), 4.15 (s, 3H), 4.45 (dd,
2H), 4.55 (d, 1H), 6.3 (s, 0.3 H, partly exchanged), 7.05 (dd, 1H), 7.28 (d, 1H), 7.6 (s, 1H),
7.9 (s, 1H), 9.2 (s, 1H)
20 MS-ESI: 508.5 [M+H]}+
The starting material was prepared as follows:
A suspension of 1-acetylpiperazine (3.85g, 30 mmol), potassium carbonate (8.3g, 60
mmol) and 3-bromo-1-propanol (4ml, 45 numol) in acetonitrile (30ml) was heated and stirred
at 80°C for 5 hours. After cooling, the mixture was filtered and the filtrate was evaporated.
25 The residue was purified by column chromatography, eluting with increasingly polar mixtures
of methylene chloride and ethanol. The fractions containing the expected product were

combined and evaporated to give 3-(4-acetylpiperazin-1-yl)propan-1-ol (3.15g, 56%).



10 yl oxy) - 7- met hoxyqui nazol i ne (0.213g, 37%. 'H NVR Spectrum (DVSO d6)
2.42 (s, 3H), 4.05 (s, 3H, 53 (s, 2H, 6.25 (s, 1H), 7.0 (dd, 1H), 7.18
(d, 1H), wo33074463 (in, 6H), 7.8 (s, 1H), 8.55 (s, 1H) N5 BEI/GBI3O04BAHH] + A
sol ution of .91 -

6- benzyl oxy-4- (4-fl uoro-2-net hylindol -59-yl oxy) - 7- met hoxyqui nazol i ne 15

car bon (519 SPHBRR Dbhe )Tt 4 ek B Rt o 0d 2P 4T B en
t enper apyy & 4 ﬁfd, ghaurs (dihem), W atekeips filtered and the filtrate was
evaporated. The residue was triturated under diethyl ether, filtered,

washed MS-ESHil87 iM+Biher foll owed by water and dried under vacuum over

a2 (-1 | vor o- 33ty P Hsresoy by oc Hrdkexgs eGPt AT ne (19, 20
7.0 (P D PHENEh ORI R30 iyl s Irord Pyl 0245, % ok
(s, 1H) 1MBmBSI):and46sifultebffbondte (A2g0immolpm DPMPEhiueasstidrediat pPaNosdfe (9.9 g,
o T i STk, EAO S e A e RbhB S

DVF (12 dulLE bustddr 'ngt“@g 1 < ) . S
pour ed éﬁ%e)srcgol ed{miN clﬁlyg&}r ocC Orl}f@ﬁg@?ﬁf}&hﬁ_ Ehel%n% yp&x?&rﬁ%ﬁ%ﬁoﬁ% W th
et hyl aofmethglenelttdoridegaidi echyll ageedte wagivevadert) oMyt 4 (4 Bucod -methplndiod-5t de,

brine, dried evgﬁor ated. The residue was purified by col um

(MySOH4). and
chr ot ¥grepminedioxyqHerzaiRn (03 38ett¥) ene chl oride. The fractions contai ning

i ssol vad IR BPREHE: PRASOSRRIRG. ST oS IR BAR IDEAEE) R0 o
pal | adi wry, om1 &lan Hpal. 35-6@0niyeH) 2nel (4, hE),8.53 &, ¢Hyvas hydrogenat ed under 3

at nospheres WO 03/ 064413 PCT/ GB03/ 00343 -92 pressure for 2 hours. The
m xt ur eMsaESEi4BPefMdHland the vol atiles were renoved under vacuum The

resi due was partidti et wee hyl . d r i.c |ayer

was separ at e%, >0 “é‘r‘%a%\?gg%d/ o _(Zg'g %lrro é?@g{hgfd%}oﬁ%%%5?@%%@%@%“@8 d

foll qm@.%@&m&m‘ , afhioRhing MSER)(1308, 30evanpadt B, pditlivngsh datBomemE2puni f i ed
c

by col umm romat ogr aphy eluting with nethylene 5 chloride to give a

m xt ur e DMF gL5mlyenmsaisingrestates X 3anh dests stimedateunibiens tanmraratefox | heiol le( 5. 64 g,
2-9 FT/?.I Oi, ?})u( ?rregx%/zi}fgﬂt(]é{ée,zd' afé‘%%ﬁ%ﬁ‘g%%vg&gaéw ?%s'ﬁ%’e%%}s (trslthra%flz_& uli'der6 dfégly£ s, 1H,
ether, filtered, washed with diethyl ether followed by water and dried under vacuum over P,Os
overnight to give 4-(4-fluoro-2-methylindol-5-yloxy)-6-hydroxy-7-methoxyquinazoline (1g,
20 100%).
'H NMR Spectrum: (DMSOds) 2.35 (s, 3H), 4.0 (s, 3H), 6.25 (s, 1H), 7.0 (m, 1H), 7.15 (d,
1H), 7.4 (s, 1H), 7.6 (s, 1H), 8.0 (s, 1H), 8.55 (s, 1H)
MS-ESI: 340 [M+H]+
To a solution of 2-fluoro-4-nitroanisole (9.9 g, 58 mmol) and 4-
25 chlorophenoxyacetonitrile (10.7 g, 64 mmol) in DMF (50 ml) cooled at -15°C was added
potassium tert-butoxide (14.3 g, 127 mmol) in DMF (124 ml). After stirring for 30 minutes at
-15°C, the mixture was poured onto cooled 1N hydrochloric acid. The mixture was extracted
with ethyl acetate. The organic layer was washed with 1N sodium hydroxide, brine, dried
(MgSOQy) and evaporated. The residue was purified by column chromatography eluting with
30 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



A solution of 4-fluoro-5-nethoxyindole and 6-fl uoro-5-nethoxyindole in a
ratio 1/2 10 (496 ng, 3 mnol), di-tertbutyl dicarbonate (720 ng, 3.3
mnol) irnwassemitsrile (12 mM) containing DVAP (18 ng, O0PC3/GBMI0Y340aS
stirred at anbient tenperature for 24 hpurs. The volatiles were renoved
under vacuum The residue was dissolvedn et hyI acet ate, washed wth IN

hyd hl id, fol d b ted
Lo i voPBey B gty A 8 Wikt A A e i P g AP e e ang
ng I/(;Jor PhordTRiLb PaY Pl\mh@ﬁéd b%?w@ﬂtéﬁ?{ ﬁé’ét&l@ @M& g ?hé Gr(g@mfz UyePwh ?egﬁx%@e%

. "H NWR Spectrum
6- f | uor ayd washed Qllt@datuﬂafbd soflivfh hyﬂ"rogen, ca?boma(etfplla\w;d @Llﬁrinaodmf)d (MQSOk) @uﬁ 1H
j- 1]: : 38: %%ap’orayedBS sfeSI%‘}Etl W% IHI% 58& C g&t?égplgﬁelutglgu\%rth ))net’hylen78 (s, 1H,
4-fl ugr ¢
e o IO ik 6 ot gghgig@qgagﬁ&gﬂdpgﬁng DO bR 61,

THE (1089 %))mamﬂioelﬂ at -65C was added tort- butyI I|th| um (1 7 M (23 m

35. 7 mml After stirring far 4 hours at hy dide (8.66 g, 61
ol ) ek KB st (RO 8158 () 8 ool el TGO L 4 nf M Hlioro)

t enper agyr£4 (%ﬁi was added and the m xture was extracted with ether. The
organi ¢ layer s"washed with water, brine, dried (MJSO4) and evapor at ed
and was usedA&Bhﬂlioneculﬂao'rmsmitehmmdokt@rl6 ﬂ'dmmmndhommtdﬂnm awaso di2zssol ved

in met hé?ene chloride (100 m.) and TEA ( was added. After stirring
for 10nhit96 mag, %ﬁﬁpen@-%%élrda@awatqmom at3| Wl)%?@tqﬂétﬁ#v% hder

e vas FRERRETiR A8 She DX v a8 oERAY: SR RNEL-ErpRRl e 2 AR Prive!
(MySO™4) v@lﬁtﬂe@WéﬁQ’éﬁhb&dl un-ﬁbﬁvd’c&ﬁllnd Hele\ﬂ@ﬁdlﬁﬁvd%lﬂws@llvaﬂmtbjh}@ atetie, washed

chronat ogr a eluting with ethyl acetate/ petrol eum et her (3/ 7) to give 6-
f1 uor o- whel&\éﬁdyoc:lﬂwmsdl, Tl by arghgndrid (MESOc)and evaporated t give &

por oS 2 sghdid DIt Bubudo Sy e s ARG rere
1H NYR %@ﬁydawanyﬁjma)ra&) 85 (ngm’f}&s %)3. 8 (S 3H) ; 6.05 (s, 1H) ; 7.1

(s, 1H) 7.12 (s, 1H ; 4-f | uor o- 5- met hoxy- 2- net hyl i ndol e:
VB- ESI Hi\BdR[SwwummmmabécﬁSr(@rﬁHX d\&wéﬁ)%ﬁd(m @Hyoro) 3682 (4, 1lBH) ;

6.15 (sy by, 75 @ f6- o) ; 7498, £18 4-fluoro) : 7.62 (d, 1H, 6-fluoro) ; 7.68 (d, 1H, 4-
fluoro) ; 7.78 (s, 1H, 4-fluoro) ; 7.85 (s, 1H, 6-fluoro)

To a solution of 4-fluoro-5-methoxy- 1-tert-butoxycarbonylindole and 6-fluoro-5-

20 methoxy-1-tert-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 iodide (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
organic layer was washed with water, brine, dried (MgSO,) and evaporated and was used

25 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 (MgSO,) and evaporated. The residue was

30 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-fluoro-5-methoxy-2-methylindole (0.8 g, 48
%).



1H) ; 11.0 (s, 1H) To a solution of 4-fluoro-5-nethoxy-2-nethylindole (709
nmg, 3.95 mmol) in nethylene 10 chloride (9 m) cooled at -30C was added a
sol uti on wbhosaam3tri brom de (2.18 g, 8.7 mmol) in nethyl exa/ciiBonisde (1
m). After stirring for 1 hour at anbiap tenperature, the mxture was
poured onto water and was diluted with nmethylene chloride. The pH of the
aqueous |l .ayer .wa 6. The organic | ayer was separated, washed
W th vvagf;& mo?l ihoxéﬂ Ehé'ﬁ&%%ﬁl) and evaporated. The residue was purified
by col ums-glr ongi @ epPhy, eluting with ethyl 15 acetate/petrol eum ether
(3/7) to give 4- quoro 5- hydr oxy-2-net hyl i ndol e (461 ng, 70 % . MS-ESI :
166 [ MHH NMR SpRtSpe DMSO () DMSTE6IH2. 85 (s, 3H) 36105 (5,6 H)5 7(Is(s, 1H) ; 7.15($5 (dd,
; 6§§(908% . 8.75 (s, 1H) ; 10.9 (s, 1H) 13C NMR Spectrum (DvB(Qd6)
135; )ol0845dH) . 112 ; 118.5; 132; 136; 136.5 ; 142.5 20
Al ter gakifigly/ s nensky fj Hefftmididr oxy- 2-met hyl i ndol e may be prepared as
follows: To a suspenS| on"of sodium hydride (5.42 g, 226 mmol) (prewashed
with peM$ES): 180 [MHE]"(100 nl) cool ed at 10C was added et hyl acetoacetate

(29.4 g,,.22 |) whil ing e tenperatyre bel ow 15C Aft

conpl etl%mgo F"tl?cfbl\%ﬁgsﬁl% T&\%Ef%ghﬁég'lgﬁﬁhﬁd 6?90&’ 1@5; ﬁ%@ﬂ’es and
cool ed § ) /(\ssl@uti on of 1,2,3-trifluoro-4-nitrobenzene (20 g, 113 mol)
25 in TH (158 was added whil e keeping the tenperature bel ow 5C. The

m xt ure was Thenolutief bf 4-dluasn-fandhdxy-2ambihglitdole(V08 mag, Gr9%S ramdl) si inethgliné or 24
hours he vol atiles were renoved under vacuum and th%cr esi due was

parti 1pj %%d%@t%éﬁ‘)lé‘ﬂ Ay 130 ataa addedripobijon 9f Bergd ribreard @t 8- 8- L8 The
organic.| Y- TRy Al g}ﬂj% t ed.
The resi dﬂytﬁ&%x\@ﬂ@é@dg{tﬂaﬂ %ﬂconcerﬁﬁogtlehgﬁ%at%ﬁ&ﬂﬂ (()I‘I C%%Iledﬂ%éSO gﬁind
aceti c péurad boto(vedér and)wardilutedeith méuhylem/\&ﬁom@f ITheqrd diothe hGudoasitager vMst er
cooling, the volatiles were renpved under vacuum and the residue wa

partiti adiegedn ebhe %9@6 RyeEWas SeRaHiedr BgRd Wk W pa bEng, 51“%1 (Mﬁﬁoe)t%‘QI
t at 3/ 064413
g(c:ﬁ'/ ?588373(5’8%21?’ g@% rg%tl!ri ona %@%6%2 Qgﬂg}ﬂl ne rﬁaﬁ%x‘dﬁﬂj‘%ﬁ@@g evapor at ed.

The 1185 hébifeBGolBkth iefHef (B/DY10Gatd driluoo S -Rydd 02 Aiihylatolt | |(4r(g1 mgt”m @&h.hyl
acetate/ petrol eumether (75/25) to give 3-acetyl methyl -
di f 1 uor MStEST t tgbldHEne (17.5 g, 72 % . 'H NMWR Spectrum (CDClB) 2.4 (s,

gH)acéat 3; Is-pfjé-%u |(hlﬁ§?gq% #(lt;? o@e’r&@%éd?gbog%S ?dc? %B % @ rfe? hyl ene

chlori dgg qg)ml@gqmqg ning nmontnorillonite KlO (1 g and trimnet hyI

orthoforrrate (5
C NMR Spectrum: (DMSOds) 13.5; 94,0;106,0 ; 112 ; 118.5; 132; 136; 136.5 ; 142.5

20 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 ml) cooled at 10°C was added ethyl acetoacetate (29.4 g, 226 munol) 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)

25 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 (MgSQO,) and
evaporated. The residue was dissolved in concentrated hydrochloric acid (650 ml) and acetic

30 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



m) was stirred for 24 hours at anbient tenperature. The solid was
filtered, washed with nethylene chloride and the filtrate was evaporated
to gi ve Iwd-odiobd4udr o- 3- (2,2 d net hoxypropyl)-4-nitrobenzemeT(Ed4/0033 88 %) .
10 'H NWR Spectrum (CDC13) 1.2 (s, 3Hg4.3.2 (s, 6H) ; 3.52 (s, 2H) ; 7.18
(dd, 1H) ; 7.6 (m 1H) To a solution of benzyl alcohol (221 ng, 2.05 nmol)

in DVA (1.5 m dded £Q% ..sqdi um hydr i 82 . 2.05.4m.n0l ), Th
i xtur ec gl Mo Rs: e (ks aF S Frattiied chiscipatth wls RRET Ry ©
1,2-dif blﬁ@frﬁroé;e(p?ly %m@ydgw QAR QUKD hRtE pedolBinh RE BRIH t6 284 3MatetylihetByl1062.mDI )

in DVA (1.5 m’) was added and the mixture was stirred for 3 hours at
anbi ent difluerppémnitobeszend bl 7 Xt2Uf¢ was diluted with 1IN hydrochloric acid (10

The oo Sreirtbatneioid ergh) 5455 (0 ng TR o QB 1B PR0L 6t 57t
was agded. TReoNhWF 8- MBS nkdihyi1894#106 rola RRbeRlend(U0GRS, 2.4 REREY @t Ur € and

the solvents were renpbved under vacuum The residue was partitioned 20
bet weenmetHyiehe akletidt € rah) domaingrg. mditsookgztei €10 @yp randérsmetbplarrtioatmaaShed

with brine, drie (MgSH4) andg.evaporated. . The solid.was triturated with
ot her . TV Wred fercd i 2 i TRy e Safkbers TG arasbe S
3-acety| vk chiohgnz t?é(Yﬂtlzdt'_% %HQéx%gf}faEEdttB%ﬁ%ﬁ%ﬁ@ﬁlu@?&@-(ﬁﬂ@; 56 9% . "HNMWR
Spectrum (CDC13) 2.35 (s, 3 . 4.25 (s, . 5.25 (s, 2H) ; 7.0 (dd, 1H)

;7. 32- dintethdXypiopyl)-BH)itrobdhzéhe((84 mipHES fo)sol uti on of

3-acetyl net hyl - 1- benzy] oxy-2-fl uoro-4-nitrobenzene (3 0.99 mol) in
ot hadB] ' NMR{SpeanAEHly 122 (S0 )Rl T gt 08 Al ey
charcoaI1H§ 30 nmg) was hydrogenated at 2 atnospheres pressure for 2 hours.
The m xtufe was filtered and the filtrate was evaporated. The residue was
di ssol ved i nTetahyglutias et Béreyldicbhoh@20myn 2105 thaw B in B AVES 5 waly vadaduet] l60&gueous
sodi um hydr ogen carbonate, brine and evaporated to give 4-f] uoro-

5- hydr o&3digm pidride (84 arg &.051REob e e uxtipesvasustires &7 bowe ot ambieRthr omat ogr aphy

eluting, wt t t gtief | eum, et tp gl

o 1 uop el MARRGRIPL R SLILSiEhabf ooy Lyt Ers 534 me,

PCT/ @803/03Q34a)) ir BMA Anshitf wasddddatmd ae ndlkevewadtirRdifat 3 uelry at fifbient

4-f | uoro-5-net o>'<Iy<n;:2- met hyl i ndol e can be prepared as follows: A solution of

sodi um tesreetinge The maxthre Wy dilvsgdevlith A yrhydwehlons eaid 110 gY) andexrestedhnih
35ml added.t o a so] ution of ) ) X

5T ) e R ST R b b s Shpgrated apg shiygesigug was dissolyed n THFGZ oy

(prepar ggh 88 h@%ehlbRE teid Am3 fll) whilad®Rl hane niftdR0Hs)stieee F&dl BduraCambies:

m xture
temperature and the solvents were removed under vacuum. The residue was partitioned

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

25 (m, 5H) ; 8.0 (dd, 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

30 was washed with aqueous sodium hydrogen carbonate, brine and evaporated to give 4-fluoro-
5-hydroxy-2-methylindole. The residue was purified by column chromatography eluting with
ethyl acetate/petroleum ether (3/7) to give 4-fluoro-5-hydroxy-2-methylindole (63 mg, 30%).



was left to warmto anmbient tenperature and was stirred for 3 days. The

vol atil es were renoved under vacuum and the residue was partitioned between
et hyl acewatos/oeqad3s 2N hydrochloric acid (I m). The organi @CTAEIG/0MES
concentrated to a total volume of 100migsand THE (100n) and 6N

hydr ochl oric acid (25nl) were added. The m xture was stirred for 1 10 hour
at anbi ! erat The vol atiles were renoved under vacuum and the
resi due ¥“C%§?‘? %’J%%Sd bet ween et hyl acetate and water. The organic | ayer

was separ at esautemaﬁ\be?dthwmhorw@t@émo@ b thylind§d chMBSHeparedids RYIBRer ated. The
resi due was purifie colum chromat ogriaphy eluting wth ethyl

acet at e/ pet r 8l selntioaolh eqdlmﬂm)thqmegﬁ@dﬂssp@paw fnewt $ogivn@ (1.71g) and methanol

Al Sl o5 L
1H) ;58505 futho) @d‘gpa}-&i & Rl @Bo W, in methanol (200ml cooled at 5°C. The mixture

3-acet yfgmet hyl -2-f ['uor o- | - met hoxy- 4-'ni t robenzene (11.36g, 50 mnol) in
acet onewhag finh )wanaso addedt eipacaiee usd anmstiradnfoad dngt eTT(e%@(Datile)s weayt | owed by a

solution 20 _of titanium rlchl ride (15% i n water 340rrfL The
mi xt ur e"§RRRYed ppdsr yacyugh Yavag P %Cﬂ'PetWS‘FPp“etPﬁt%?té ea%‘?ﬂ%Me m xt ur e

was ext h@c&é&@}ﬂor‘éﬁe c?h fil Oarei(;h @%ﬁ% ga?@x' \ﬁaé é”i%@é aY@StoVé{at%&‘?g ik QO@H fPUEOUS

sodi um r oxi rine, r| ed I\/gSO4 and the volatiles
wer e r effbBliFgd00mnbland 6Ndiydrmchibhie acidR S0l weeesadaled i ﬂheﬁnhyrmdtumed for 1
chromat ography_ eluting with_nmethyl ene chloride to g

4-f1 d8r Bow- %@Fﬁ@?&te@ﬁﬂlﬁw T es@létﬂewel(egelzlsged LR Vaczewnmﬁe theFERIUWRAS ( DVBO)
2.35 1
( Sgal%wﬁed t%t\gee(n ate %W(aﬁ:r EFFQ mggfl\c%%eﬁ @q% E}Jépated Zva%d th H)

Cl eavag uoro oxy nmet hyl| on tribromde to give
4- {1 uomwated; tiind) dried- (Mg&hbmﬁd edgbetdds Tdeﬁisfdlub@xdts pbﬁﬁc&l by 03/ 064413
PCT/ GB03/ 00343 - 96- Example 2 H NNN HOU OC Ol NOI -N O NJ
MeSOp  Jclmompptography eluting with ethyl acetate/petroleum ether (3/7) to give 3-acetylmethyl-2-
fluoro- 1-methoxy-4-nitrobenzene (12.7 g, 90%).
15 MS-ESI: 250 [MNal+
"H NMR Spectrum: (CDCl3) 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 mmol)
in acetone (200ml) was added 4M aqueous ammonium acetate (700ml) followed by a solution
20 of titanium trichloride (15% in water, 340ml) dropwise. The mixture was stirred for 10
minutes at ambient temperature and the mixture was extracted with ether. The organic layer
was washed with 0.5N aqueous sodium hydroxide followed by water, brine, dried (MgSO.)
and the volatiles were removed under vacuum. The residue was purified by column
chromatography eluting with methylene chloride to give 4-fluoro-5-methoxy-2-methylindole
25 (8.15g, 90%).
'H NMR Spectrum: (DMSO) 2.35 (s, 3H) ; 3.8 (s, 3H) ; 6.1 (s, 1H) ; 6.85 (dd, 1H) ; 7.02 (d,
1H)
Cleavage of 4-fluoro-5-methoxy-2-methylindole with boron tribromide to give 4-
fluoro-5-hydroxy-2-methylindole is described above.
30



D et hyl azodi carboxyl ate (0.09g, 0.518m nol) was added dropwi se to a
solution of 4- 5 (7-azaindol -5-yl oxy)-6-hydroxy-7-nmet hoxyqui nazol i ne
(0.133g, wodaB3@mwnd), triphenyl phosphine (0.17g, 0.647m0PCTARD3/00343

3- (4- net hyl sul phonyl pi perazi n-1-yl ) propgn-1-ol (0.115g, 0.519mmvol) in DW
(4inl) and the mxture was stirred at anbient tenperature for 1 hour. The
vol atil es were, renoved under vacuum and the residue was purified by colum
chromatgé%kyzusi ng increasingly polar m xtures of ethyl acetate and

met hyl ene chloride 10 fffol | oned by met hyl ene chloride and nethangl. The
fractions contai niNg_\1e expected product were combined Napor at ed.
The solid was thep rlepprified by preparative LCIMS el uti ng:}ﬁ/x
acet oni t rgl e/ waQér>{cont ai ning 1% acetic acid). The frac®iorfs containing

t he expecO Qqduct were_coni ned and oraf e Hg Aesi due was

di ssol ved i uepus sodi um hydrogén cagbghate and hyliene chloride. The
organi ¢ Poas¥ wns separated and dr d0sver” 15 magr@sidm Nul phat e and
evaporated. The residue was triturated under diethyl ether, filtered,
washed with ether and dried under vacuum over P205 to give

4- (7-azai ndol - 5-yl oxy)-7- . .

et hoy- 6 ( 3EATSERICTSHER A Flep QST S BHBb SR N R &8RO, 00,
409 . s1py. )¢ . ¢79) (1t _ 5 (s, 3H,

3, 1-3.53H7( %@?%@W%(ﬂ&éﬂ,ﬁ% I,n‘g’::[?f”;&:2 Egdag,E&%%eioﬁ?gg’(%@%%ﬁ?&4. 1 (s, 3H), 4.4
(dd, 2Hripten@pliadphii¢§0. 1 7%, 9H47symalHnd 37(46methgllsulpRbylerazin-8-yOpropbhhl-ol8. 1 (s,
1H), 8.3 (s, 1 9.0 (s,..1 M5-ESL 513 [M+H] + The starting material was
pr epar eéO.igSg, 8:3)1899@01)%% Z‘l‘lﬂ) RS HipI gy A ires, aﬁ@f?&?)e‘lhf&@pﬁffﬂgﬁ f‘éf%o pwi se
to a so ' etk rRAORYA L i e ene
chloridég%bo eﬁ%g%%%gﬁﬁéﬁb tr?é%ﬁ%fgnlnekggﬁgﬁ% PQ%§§?$ﬁ2&£b|u€?%% was

sti rr edchfonardyrephly usapperaisigly fotdr nddtube wf sthy Tdvetasoind nethyaschaideed ont o
cool ed water and extracted with nethylene chloride. The organic phase was

separl8t &lowgddnarethylens chloride andmetiapdy T dractirirentaimnesthe shractsdgmeduct

evapor s, ALY 18 5 DA BT el ot
3.5 (M whit)achionfdieedd X SorltihinB08 4&¥i343id). - Bl fPacsiohsiédntainiaf tHeaaxpedaed |

4- (et hyl sul phonyl 211%! per azi ne- 1- car boxyl at e (7{8) in methylene chloride
(150m) Pewshieaiveriersgmpinad aad pyapored. sthermegdue was dIsspbigh 6 agueqnpiodim

tenperature. The vol at.i | wer e r eno under cy I nt
resi dueﬁ\y\grg g%“a?%f‘i’?‘ia%’n 61 %egﬁ%rleenc(?ﬂo% hﬁg ﬁégqgﬁlpggged%%a@ﬁﬁg}gﬁhg%%(eigiéjds%\gegdi um
hydr axi é@gnddiiein QIFIRE EndORAPEralAS THRREsidRIcarhsantirhedvasdee diethyll Behby, ifitereddr i ed

over magnesi um sul phate and evaporated to give 1- .
washed with ether and dried under vacuum over P,Os to give 4-(7-azaindol-S-yloxy)-7-

methoxy-6-(3-(4-methylsulphonylpiperazin-1-yl) propoxy)quinazoline (0.09, 40%).
"H NMR Spectrum: (DMSQds, CF;COOD) 2.3 (m, 2H), 3.05 (s, 3H), 3.1-3.3 (m, 4H), 3.4
(dd, 2H), 3.7 (d, 2H), 3.8 (d, 2H), 4.1 (s, 3H), 4.4 (dd, 2H), 6.6 (d, 1H), 7.55 (s, 1H), 7.65 (d,
20 1H), 7.8 (s, 1H), 8.1 (s, 1H), 8.3 (s, 1H), 9.0 (s, 1H)
MS-ESI: 513 [M+H]+
The starting material was prepared as follows:
Methanesulphonyl chloride (2.28ml) was added dropwise to a solution of 1-(tert-
butoxycarbonyl)piperazine (5g) in methylene chloride (90ml) containing triethylamine (4.5ml).
25 The solution was stirred at ambient temperature for 24 hours. The solution was poured onto
cooled water and extracted with methylene chloride. The organic phase was separated,
washed with brine and dried over magnesium sulphate and evaporated to give tert-butyl 4-
(methylsulphonyl)piperazine- 1-carboxylate (7g).
'"H NMR Spectrum : (CDCL) 1.45 (s, 9H), 2.75 (s, 3H), 3.15 (m, 4H), 3.5 (m, 4H)



(et hyl sul phonyl ) pi perazi ne (2.18g). 1H NWR Spectrum: (CDC13) 2.9 (s, 3H),
3.0 (m 4H), 3.2 (m 2H) A suspension of 1-(nethyl sul phonyl) pi perazi ne (3g,
18. 3mmol )Wo3Rlsamdpr opan- 1 -ol  (3.3g, 23.8nunol) and pot agsingBIGArIIGNat €
(3.28g, 23.8mml) in acetonitrile (20 was 10 stirred at 70C for 4 hours.
After cooling, the mixture was filtered and the filtrate was evapor at ed.

pol ar i xt ar ccRPOier HERBY YL g PaeD BRP et e gy B () 1 mAINERS! "ol Y
3- (4- methyligdl le&DWoﬁiaBﬁigﬂTFR'(is b %WO}ZQIBM(S?M %éigleng t%r@)eragdfh Nivfz
( m]g .75 (s

Spectrum 3.25 (m
4H), 3. ?751atﬂt5w@r¢dpmﬁkbd meEsicuuﬁQa&d [t]h&lrﬂel];tﬂtaAt &mﬂdm wcasnpmﬁtﬂnwlzl&tw@ul e (20.0g,

&S? reTTrT;) | )gﬁh{]yéft%nteh E}d‘? %&%@?ﬁ%@ﬁ@fl %ﬁéﬁshﬁﬁ Br g yw?%&isemré@ﬂ &P(ZO%
95C oyeg, zheqam bgﬂeedﬁ%ta% H%sﬁﬁ#%lﬁ%ﬂﬂgémfd'évh rggdttﬁg%qh_ di at omaceous

earth an t he [trate eva orate er vacuu resi due was purified

by col u(mmthh]sﬂpl&irggpxpphymel(mng)g with ethyl acetate foll owed by
i ncreasi ngl y pol ar m xtures ene chl oride and met hanol (saturated

Wi C}D?: 1gu ySpepryny ££PCkY %19460311%% O 4132 99941) 1H NVR Spectrum :
3. 06 1
(m 119, 7. ot papeiipy bt peltheupbun bt l3F 15 <ol Shohordigh1,61 0, )

p-t ol ue(@sg Lﬂ3p81ﬁﬁw aﬁcp&ammba/rddsmee 2(8% 9% 8 ghmol)5in Av@bitréle R0ml) was
1, 3-di brono- 5, 5;dnnet hyl hydant oin (27 , 96 mmol) in nmethylene chloride
( 1500 Ontirreehat 796G foredihdars. afipiesnoling Bye avas diftersdiapd the filtrats wasact i on

02" o ot e Bk SRT A8 R 8 5SS rR Sty SR, B0 nctBS0RE e
nmagnesi pilas Hipmat 6f méthandliahl htkig1he Shieviad & @if@ﬂ-(@@ndﬂmd@ﬂphéﬁylpipeﬂakm-]gl ve a
bl ack solid which was extracted with boiling ethyl acetate (2 x 800 ms

and 2 xybpepai-djol (IREe.J8ADi ned extracts were heated at reflux for a few

Fi ' or st MR APSOMA: (GRHE1 > hchtneos 2 Vi aibPonsr R, APsalf g3 1 o

g 441%§ddlj}j)ll\/R Spectrum : (CDC13) 3.07 (t 2H), 3.64 (t, 2H), 4.52 (s,
1(d, 1H), 7.84 (d, 1H) 5 A mixture of 5-bromno-7-azaindoline
(15 6g, M3 LEbioi2B EMdHﬂJf eci pitated, active

A solution of 7-azaindole (20.0g, 169mmol) in ethanol (200ml) was treated with wet
Raney Nickel (4g, 50% water) and stirred in a hydrogen atmosphere at 5 atmospheres pressure
at 95°C over 2 days. The reaction mixture was filtered through diatomaceous earth and the

20 filtrate evaporated under vacuum. The residue was purified by column chromatography eluting
with ethyl acetate followed by increasingly polar mixtures of methylene chloride and methanol
(saturated with ammonia) to give 7-azaindoline (12.1 g, 79%).

'"H NMR Spectrum : (CDClL) 3.06 (t, 2H), 3.61 (t, 2H), 4.48 (br s, 1H), 6.50 (m, 1H), 7.25
(m, 1H), 7.81 (d, 1H)

25 A solution of 7-azaindoline (22.7 g, 189 mmol), p-toluene sulphonic acid monohydrate
(2.95 g, 15 mmol) and 1,3-dibromo-5,5-dimethylhydantoin (27.4 g, 96 mmol) in methylene
chloride (1500 ml) was stirred at ambient temperature for 3 hours. The reaction solution was
then decanted from a black polymeric material, washed with 0.2 M sodium thiosulphate (4 x
250 mls) followed by brine and dried over magnesium sulphate. The filtrate was evaporated

30 under vacuum to give a black solid which was extracted with boiling ethyl acetate (2 x 800 mls

and 2 x 500 mls). The combined extracts were heated at reflux for a few minutes with



manganese (l1V) oxide (21.9 g, 252 mmol) in toluene (300 ms) was heated at
90C for 1 hour and the hot solution filtered through a pad of di atomceous
eart h. ThwodBatamnceous earth and rmanganese resi dues wer @CRaEHM03ABt h
acetone and these washings added to theggdoluene filtrate. Evaporation of
the filtrate under vacuum gave 5-brono-"/-azaindole (12.1 g, 78%. 10 'H NNR

o 56 ( Sbcoiyigg dhuodly Ak 30 ExdigTed Phack hrutn 80 gy S-Fiynigsesanddlise oy

() broagde (;@%§ , 88 nmmol) and sodlun1nethOX|de (100 g, 1.85 mol) in a
nlxture of degassed" DMF (260 m's) and nmethanol (175 ms) was stirred at
anbi ent 'H diyiRrSpentremi: (CHGH) 3 @hen2H), o6p e 2H), 4621 (¢, HED, 131HdatBY 784 ¢def | ux
for 3. 5 ours. The m xture was concentrated to about half its original
volune Eooled in a cold water bath and treated dropwi se with water

causi ag an exo I S Vv r e cuum
to glge a bromn o) |d¥dﬁ|(% mzéﬁ%ﬁ&ﬂﬁg eatéd W t Oﬁaﬁgflﬁ%ﬁﬁgﬁgﬂ %xN@
annDnlummhydenmﬂdkomﬂhe2Bﬁgebﬁbnmb@satmmanﬁXOOaﬂmedemahdzm@ﬁ&]ﬁaddkﬁwe and
t he conmbi ned extracts_were washed with dilute annnnlun1h§?rOX|de until no

20 bl uetbiiplipt wAYicrddtsridihtongh agad st diajeaasrengsarten dhediy ma&eefsage hagd yt i on
Vacuum RipgatibieresBubd rerf R OKR MIEHE ard LR SRR BYGEOLUESMMIEL

t hr oughfﬂtﬂa&: revapositien oMb Mitdte findelr h@cfuulﬁugavf-‘:ISG@‘bhﬁW aB@idote (1Rilhy, Gﬁ%je

(0. 5061t 35mmol ) in nmethylene chloride (ImM) was added to a solution
of 51%#%%379;’%92&%&@%%1)6 46¢m, dHx 3o, | ﬁélSr(gll Eik & 6k iL1He 3-8% 1)
cool ed 25 -30C. The mixture was left to warmup to anbient tenperature
and was s%irred overnight. The m xture was poured onto ice and water and
the pH of thg sanitien s sPrase 7vesainadlk YS6eg 44 eamd), chpger OT) Padrinkle PIRE @, B&S

separ at ed and t he aqueous phase was further extracted with ethyl acetate.

The or ganiod fﬁﬁ§§é§HWQ@@0@@Wﬂ@ﬁ@dl3@&@Hbduwmﬂﬁnbpfﬁé%a@?@ eBMBVE@b0 melgnesi um

| phat d | h h
ol ur o Sy PSR EIRS wad HrddSR a bt R B W pi e SR SRR R 2P
met hanoheaked AirdBuxSroh B TFRzakReOWas cdiledBed thldbut YR 8328 FShume,

PCT/ GB03/ 00343 -99 1H NVR Spectrum (DVBC6) 6.25 (s, 1H), 7.25 (s, 1H),

7. 35 (s¢ooldd)in axofbwatst b'clthi)md ge@éed dtopwise, willHy atwSeESing EBBX@MM} +The sol uti on
of 6-benzyl.oxy-4-chl oro-7 nethg QU|nazoI|ne %0 449ﬁ é& ﬁ? &1 5 (EP1
153920 ﬁﬁ%l %/‘iSBﬁ“Sé%?a%ﬁ ¢YaPosgte 0‘3\4 CTVARUHTR §1v e a Rrosihipdidavipe wag,then 64rmo| )

and treated with water followed by ammonium hydroxide. The aqueous phase was extracted with

ethyl acetate and the combined extracts were washed with dilute ammonium hydroxide until no
20 blue colour was seen in the aqueous washings. The ethyl acetate solution was washed with
brine, dried over MgSO,, filtered and evaporated under vacuum. This crude solid, 5-methoxy-
7-azaindole (6.3 g, 97%), was taken through the next step without further purification.
Boron tribromide (0.506ul, 5.35mmol) in methylene chloride (1ml) was added to a
solution of 5-methoxy-7-azaindole (0.36g, 2.43mmol) in methylene chloride (25ml) cooled at
25 -30°C. The mixture was left to warm up to ambient temperature and was stirred overnight.
The mixture was poured onto ice and water and the pH of the aqueous phase was adjusted to
6. The organic phase was separated and the aqueous phase was further extracted with ethyl
acetate. The organic phases were combined, washed with brine, dried over magnesium
sulphate and evaporated. The residue was purified by column chromatography eluting with
30 increasingly polar mixtures of methylene chloride and methanol to give 5-hydroxy-7-azaindole

(0.23g, 71%).



pot assi um carbonate (0.28g, 2.02 mnol) in DMF (51nl) was stirred at 95C
for 3 hours. The mxture was filtered and the filtrate was evaporated and
dri ed ovewpioghtsdunder vacuum The residue was trituratedpardasodnetddyl ene
chloride and ethyl acetate and the soligh was filtered and dried under
vacuumto give 4- (7 azai ndol - 5-yl oxy) - 6-"benzyl oxy- 7- met hoxyqui nazol i ne

6.5 (o, HIMRPrer BN OREH ST TR, el I8 4 roThy 18R 4B 87 1y
8.2 (s,g Ny 8.55 (s 1H) Ms-ESI: 399 [M+H + A sol ution of

4- (7-azai ndol - 5-yl oxy) - 6- benzyl oxy- 7- met hoxyqui nazol i ne (0.36g, 0.873 15
m nol ) , MEhREAbrBGnIM-elrat e (0.55g, 8.73 mmol) and 10% pal | adi um on car bon

(0.05g) in contain er (0.3 vas, Stirr at anbi ent

t enper at ur er;P“&‘OHGG% “bengyloxy; ?@?&'&%@Wﬂ‘%‘%@&%@a‘}@ﬁefg? ‘e Was
evapog aﬁﬁﬂllsﬁ‘ﬁ) ﬁl%ﬁﬁ&iéﬁ Esr 24 4HR 38@!-{%9 blay bz%h%mﬁﬂﬂ}) @e 50' id
was filtered, washed wt her and e er vacuunt The so

tritur apedssiumdabond €234 QJOQemﬁdI) m/\BMfé(de 'ch‘s suiatedrat Q5 fbr Behdutsnﬂfhds vacuum

over P205 to give 4-(7 .20 azai ndol -5-yl oxy er oxy- 7- met hoxqu nazol i ne
(0. 26q, TBHYEF. Wafrﬁﬂtﬂmd aggd ahe filfrate V(%wsm?teﬁae%d{l ovsppghtginder ypeudry The 4 (s,

25 Ex anisr g S eyt gy mpfliep ooy anbighy Bochietfnd DM e dnd, M
03/ 064448 PETCRAIANB 4de 4 TOalusbh yirky REAengMS- pmﬂe@lmmmhﬁer(at%g,

described for the preparation of Exanple 2, 4-(7-
azai A8oP0%) Yyl oxy) - 6- hydr oxy- 7- met hoxyqui nazol ine (0.133g, 0.432mvl),

Fonot od AR SRS RELARIS0045, & 3. 51 TR 63 & b Seteghay
(pr epare@ (@5 3HGST8 (HaH) 095 theHs, s ts nH),/s%(s, @) i n Exanple 5 1 or Exanpl e

ive 6- acet yl pi perazi n-1-yl) propoxy) - 4- (7- azai ndol - 5-yl oxy) - 7-
rret hoxy -Hak Pn[é/ltfé]ﬂlg, 539 .

A solution of 4-(7-azaindol-5-yloxy)-6-benzyloxy-7-methoxyquinazoline (0.36g, 0.873
15 mmol), ammonium formate (0.55g, 8.73 mmol) and 10% palladium on carbon (0.05g) in DMF
(7 ml) containing water (0.3ml) was stirred at ambient temperature for 1 hour. The mixture
was filtered and the filtrate was evaporated. The residue was triturated under diethyl ether and
the solid was filtered, washed with ether and dried under vacuum. The solid was triturated
under water, filtered, washed with water and dried under vacuum over P,Os to give 4-(7-
20 azaindol-5-yloxy)-6-hydroxy-7-methoxyquinazoline (0.26g, 85%).
'H NMR Spectrum: (DMSQds) 4.05 (s, 3H), 6.5 (d, 1H), 7.4 (s, 1H),7.6 (i, 2H), 7.95 (s,
1H), 8.2 (s, 1H), 8.5 (s, 1H)
MS-ESI: 307 [M-H]-

25 Example 3



1H NMR Spectrum (DMVMSQd6, CF3 COOD) 2.08 (s, 3H), 2.3 (m 2H), 2.9-3.1 (m
2H), 3.1- 3.25 (m 1H), 3.35 (dd, 2H), 3.45 (m 1H), 3.6 (d, 2H), 4.0-4.05
(m 1H), wWOob3pes418H), 4.4 (dd, 2H), 4.5 (d, 1H), 6.6 (d, PCHGB3/0@46s, 1H),
7.68 (d, 1H), 7.85 (s, 1H), 8.1 (s, 1H) 838(s, 1H), 10 9.1 (s, 1H

V5- ESI . 477 [IVH—|]+ Exanple 4 A sol utlon of

(0. 285g, o, 7E3RRBLyonefty aleskfirs TS b T TG er RSO T P eifar od
as des Cﬁia’&ﬁgl g?ﬁoxyf hﬁlgakﬁ(&t’/ -fABth I%'fﬁia%hﬂego §am). 4932%)11’101?3 epRt@gsi um

carbonate (0.1 was stirred anhd heated at 95C
under ndé¢scoigpdrfof thle SBarngmstena'lhn Erxamplu rzag wmsremmm wilh 3adchcttylpiperazih-&nd t he

filtrate was e The residue, was purifie ¢ol utm chr omat ogr aphy
el ut i ngY TP B b Qo T gi%}mﬁeﬂ%ﬁprﬁm%f Spbeedph é%ém&ghmaﬁlﬂén EXmREt hanol

20 t 4 duct
for o3 KbREEENYE TS 8 FO- B ca IABDHRELAINABA AN Lok BEASHH R O €|
et her, ﬁletltoayqdmandmtr(()adgujﬁ%)r vacuum to give
7- (3- (4r.acetyl 1 7- dol -
o ho§<y R R SPratGine SDassde BBos DO ARGt i IBVAGTSY (0. 38).(s1- ",
1 98 3l

(S 1, 3244 oD 4@% 1S gfPam R4 8 by fin, s Fing 4@ 47
(s 1H) 2HY, 4% (& 1H3,H.6 (8.1, 1.6.(s, JlH)ﬂBS@d(lfH) 7185 (WVBHHSE.1 (§7ﬂl)68 BM{‘HIH)The

startlng mat erial was prepared as foll : A mxture of
2- anlfo? A (bdiy| oxy- 5- net hoxybenzani de (10g 0.04mol ), (J. Med. 30 Chem

1977, v and Gold's reagent (7.4g, 0.05nol) in dioxane
(100rr1)f2/iv§/a§§)I éﬁ?\/{%ﬂand heated at reflux for 24 hours. Sodium acetate

(3.02g, 0.037mpl) and acetic acid (1.65nl, 0.029npl1l) were added to the
reaction mxture and it was heated for a further 3 hours. WD 03/064413
PCT/ GBOExample® - 101 The nixture was evaporated, water vvas added to the

R N R A Kl RE T A )

7- bengytomesySo. m:ﬁms? &nﬂa@kwdarz%w@@@@i1gno%zeﬁﬁndlﬁ<5@pa§&a@des&@o&1 for

Pal | adi um on carbon (8.3Q) was added to a suspension
7- benzylhoﬁsmmgrmathn&lyn E;{almpllﬂﬁymdqgtaasalzmlcunbonatclﬁ@1(4@ O@ZSMT)YmrﬁMF in

?Ti)lrr;at C\g}slf ég)q]llgﬁvryége 31 ) iagﬁgfd un Ie} rru?r gen for mﬂlrsu nﬂtfe%lxrrgltre? Wi sl él'o]bled 9. 177
and filtered and the fﬂtrate was evaporated. The residue was purified by column
chromatography eluting with increasingly polar mixtures of methylene chloride and methanol

20 (saturated with ammonia). The fractions containing the expected product were combined and
evaporated and the residue was triturated under diethyl ether, filtered and dried under vacuum
to give 7-(3-(4-acetylpiperazin-1-yl)propoxy)-4-(7-azaindol-5-yloxy)-6-
methoxyquinazoline (0.225g, 62%).

"H NMR Spectrum: (DMSOds) 1.98 (s, 3H), 1.98 (m, 2H), 2.35 (dd, 2H), 2.4 (dd, 2H), 2.5

25 (m, 2H), 3.41 (m, 4H), 4.0 (s, 3H), 4.25 (dd, 2H), 6.47 (d, 1H), 7.38 (s, 1H), 7.55 (dd, 1H),
7.6 (s, 1H), 7.9 (d, 1H), 8.18 (d, 1H), 8.5 (s, 1H)

MS-ESI: 477.6 [M+H]+
The starting material was prepared as follows :
A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (10g, 0.04mol), (J. Med.

30 Chem. 1977, vol 20, 146-149), and Gold's reagent (7.4g, 0.05mol) in dioxane (100ml) was
stirred and heated at reflux for 24 hours. Sodium acetate (3.02g, 0.037mol) and acetic acid

(1.65ml, 0.029mol) were added to the reaction mixture and it was heated for a further 3 hours.



over 5 mnutes. The reaction mxture was stirred for one hour at anbient
tenperature then heated to 80C for a further hour. The reaction m xture
was filtewed3loeds413 hr ough di at onaceous earth and the resi cdeFsGruEShEd W th
di net hyl f ormam de. The filtrate was th_gﬂ)lc_oncentrat ed and 10 the residue
suspended in water. The pH was adjusted to 7.0 using 2M sodi um hydr oxi de
and the resulting mxture was stirred at anbient tenperature faor one hour.
The sol [bF Tt TP amnieqatiteetn 1o be HRreateatiny s MeL phoy Sbee

pent oxi §&h YWatdrdhddridd UMgSQ%)('I%cﬁ%HH%Mm?frf}m ﬂb@%@%&%”azm I n-4-one as a
white solid (20.52 g, 60% . 1H NWMR Spectrum (DMVMSCQdB) 3.85 (s, 3H), 6.95
(s, 1H)7-bénzxfyss-mittpxy-3,488ih{dsoquiidzolid-3-dvie-(ESk, 4488).[ MrH + Pyridine (20 m)
was added to a suspension of 7-hydroxy-6-nmethoxy-3, 4-

di hydr oqui nat®kibsliadignencarpoy (§32)197 ddded Jo p puspersiqcofanhydri de (150 m, 1.6
nmot ) . < Th td L XLyr heat ed .t o C three.ho [i.ng
whi chﬂ?ﬁ% Eog&sdoﬁ%lggl%f tg's%o @V%Squ Zéﬁlgé‘aoﬁeij(éﬁgh@')?hjlrné’bv{ggn%%@\‘?\e y’%ugecool

then po@oeanl) Biader nkrpeat AmnidRfn Mrnatel(1€1.882¢77aR01P Y aliieh Wi €edia poftionk r ed
for one hour then the solid was renoved by filtration and dried over
phospho? g5 SF;@lﬁgt@g(.i dige 1Haeliql] myture was stirred for one hour at ambient temperature then

7-acet oxy- 6- baxy- 3. 4- di hydr aqui nazol i n-4-one as a white .solid (20.98 g,
G405 TRIRRRO QDo i B T Dy Va5 Fgreg 050 g 3fypfiaddons
7.60 (Searthnd tBe RQid0Ss washgwitg%hﬁ@hﬁ@dnm%ﬁ{é. [’I'\ﬂé"ﬂlﬁ“'ate was then concentrated and

7- Acet oxy- 6- net hoxy- 3, 4- di hydr oqui nazol i n-4-one (1 g, 4.3 mml) was

suspthdid resduetshspenged mhwaen dée HOwas adj)steddoe’. @ nsipg @M shidivet hydréxideramd de was

added and the. reaction was heated to 80C for. two hours, during which tine
the sol i refulig TsHre YaRsEda ppReR; ehpPrurGAr Qusdont Thrsolid evar dittsreg

chl ori dg,Wag Wi P%ELarlgrrib8 oY phb o&@ﬁéﬁ iPFie1dhE Ot -4 310l uene

before bgi ng sluspend%ad irn nmet hpﬁ gl%e C ome. ?Aaég?u%y?gﬁgo%%g&?g%ni ain
met hanodlihydroquihjzoling-aatded v sbhid (20e3g,i6d%)m xt ure was heated to 80C for

15 mnutes. After cooli ng the solvents were renoved in vacuo_and the

resi due Tt BYR spesradni PMRPdy 3@5dsiH), 08588/16044 48 (pdH) B3 (9dBA3 - 102 and

t he | HST. wi th 2M hydrochloric acid. The resulting solid was
fil tgﬁe@fy g\giﬁg%r[ﬁvﬁ % wat er and dri ed over phosphorus pentoxide yielding

4- chl or o- 7- hpghidine/26-miraiab addea vo 3dpendion 857-ByWoky-6-6thd:g-1,680 mg, 75% . 1H
NVR Spectrum .(’DIVB,OdG) 4.00 (s, 3H), 7.25 (‘s, 1[—(? , 7.35 (s, 1H, 8.75 (s,
1H 5 qbgyc]gggl_im@l)j;nﬁj_@e[(mpugﬂm mmol) in acetic anhydride (150 ml, 1.6 mol). The
reaction mixture was heated to 120°C for three hours, during which time the solid dissolved.
The reaction mixture was allowed to cool then poured into ice-water (900 ml). The reaction
20 mixture was stirred for one hour then the solid was removed by filtration and dried over
phosphorus pentoxide yielding 7-acetoxy-6-methoxy-3,4-dihydroquinazolin-4-one as a white
solid (20.98 g, 84%).
'H NMR Spectrum: (DMSOdg) 2.25 (s, 3H), 3.85 (s, 3H), 7.40 (s, 1H), 7.60 (s, 1H), 8.00 (s,
1H) '
25 MS-ESI: 235 [M+H]+
7-Acetoxy-6-methoxy-3,4-dihydroquinazolin-4-one (1 g, 4.3 mmol) was suspended in
thionyl chloride (10.5 ml). One drop of dimethylformamide was added and the reaction was
heated to 80°C for two hours, during which time the solid dissolved. The reaction mixture
was cooled and the thionyl chloride was removed in vacuo. The residue was azeotroped with
30 toluene before being suspended in methylene chloride. A solution of 10% ammonia in

methanol (40 ml) was added and the reaction mixture was heated to 80°C for 15 minutes.

After cooling the solvents were removed in vacuo and the residue redissolved in water (10 ml)



D et hyl azodi carboxyl ate (0.243g, 1.396mvl) was added dropwi se to a
solution of 4- chloro-7 -hydroxy- 6-nmethoxyquinazo |line (0.245g, 1.16mmol),
tri phenylwbaespbisne (0.396g, 1.51mmol) and PCT/GB03/00343

3- (4-acetyl pi perazin-1-yl)propan-I|-ol ( 22389, 1. 28mmol ), (prepared as
described for the starting material in anple 1 or Exanple 7). After

ti i nt 10 .1 h t d t

i1 ca Smerar NG AR T OERBA Ao bS5 @g%%‘olﬁmi}?tg VERTSH de
d net . TORR

gﬂl o?g gﬁt %gitldﬁ%%;g:?}lﬁ%éoﬁhhg%%?%ﬁn RJxR%r}fi’%d]ll@F %Iw%i&égfectrﬁyrﬁay (DIVBOd6) 2.0 (s,

3H), 2. Gethoxy@Hjazodness a(\dhi;eswi)l(émmg(lﬁ%) 2H) 2.5 (dd, 3.45 (m 4H),

5707 351 ' PR SPespifinaT§duo .gb & 3A R st s, mss%wﬁﬁ% % 15 NS ES

I\/tSOZ/D-I\lﬂ/[g/EM: @1‘33}1\/%(3-1]@ suspensi on of
4- chl or o- 6- net hoxy- 3-(4- nmet hyl sul phonyl pi perazin-1 -

yl') pr opoxy) qbicnay ekodiear§dkyRibeg (0. BL3GnBDgmmbl) Iwed radited dropsasenal alselu(itn 6884,
0. 663nmm| ) é}yre pared as descri ped fo the starting material in Exanple
2), andC}'HB’EOaZ L rpeAnEunazelng {§ 243, ééﬁﬁ%‘ll‘)l) itHPlSUEPPRPRe W39 i rred at

85C for 6 ed h urified by
pr epar agﬁég’gﬁ;&f% ut |e§gfﬂ€)\n dIy"llﬁ:llc)te1 dr%ﬁnepf)l @\'/vat g’rﬁ%%%lrlllt%gi ﬁﬁer} §5£1% acetic
acid) . deseribedafor tensartog inateniahig BxiaspRXpecE echply m)duzCﬁerweﬁmgOammbmd and

evaporat ed. The residue was dissolved in nmethyl ene chloride and washed with

0. 5N 18qtraRsEatus o hhours el mixade ws Bwrﬁ‘éontersrl@a apd glared)wighimcispsipdy Belat. The
d i |

acuum Fges of jUSIaE MAAEL and bl (ERAET LSV FLBRARIEL

(3-(4- rrembw cutheptixMyliphdeEnaa. 7ogl 6§0) pr opoxy)qw nazol i ne (O. 1389, 45% . WO

03/ 064413 PCT/ GB03/ 00343 -103 1H NMVR Spectrum_ (DVBOd6) 2.02 2H), 2.52

(m 6H) , H NMR Spectgym: (DM.S_@d()r%OMH)@@Qn@) 2@@)(dd,42® @dc(dd ) Zé ®d( d,

8 52 (séﬂﬁﬁ“%@’é@ g@%gs éﬁwﬁéﬂ(gg?}fﬁhzﬁ(ﬂﬁh ng?sr‘rgﬁg’rl aI 2p§2parllc;?j as

fol | Qs MS-BSI: n_ggaquma;,l}qgous procedure to that described for the
preparation of the starting

Example §
/N
S
| ] | | |
HO N/) ‘/\N/\/\O N/) ‘/\N/\/\O N/)
MesO”" Meso,”
20 A suspension of 4-chloro-6-methoxy-7-(3-(4-methylsulphonylpiperazin-1-

yDpropoxy)quinazoline (0.25g, 0.6mmol), 5-hydroxy-7-azaindole (0.089¢g, 0.663mmol),
(prepared as described for the starting material in Example 2), and potassium carbonate
(0.091g, 0.66mmol) in DMF (3ml) was stirred at 85°C for 3 hours. The mixture was filtered
and the filtrate was purified by preparative LC/MS eluting with acetonitrile/water (containing
25 1% acetic acid). The fractions containing the expected product were combined and

evaporated. The residue was dissolved in methylene chloride and washed with 0.5N aqueous
ammonia followed by brine, dried (MgSO,) and evaporated. The residue was triturated under
diethyl ether, filtered and dried under vacuum to give 4-(7-azaindol-5-yloxy)-6-methoxy-7-

(3-(4-methylsulphonylpiperazin-1-yl)propoxy)quinazoline (0.138g, 45%).



material in Exanple 4, 4-chloro-7-hydroxy-6-nethoxyqui nazoline (0. 25g,
1.19mmol ), (prepared as described for the starting material in Exanple 4),
was reactwo 0aiot413- (4- net hyl sul phonyl pi perazi n-1-yl ) pr op@eTiGRIB/0(33329g,
1.3 mmol), (prepared as described in 1Qg5xanple 2), to give

4- chl or o- 6- met hoxy- 7- ( 3- (4- nethylsulphonylplpera2|n | -

o P P K spaish ABnsodg e G iy, 7 S S S S s AR e Oty
(s, 1H 3H7 4432(dﬁszH)'Hﬁ)5 (B 1885, 3(&(5 Jﬂ:i)) Mo ESH), 4%57(6%11)@@ &, 11H28. gg@rmbe 6

&Nt (] Usi ng an anal'ogous proocedure to t escrib for the
prepara8|56rt’1s dH)ExarrpIe 5, 4- 20

chl oro-6- N- net hyl - N- prop- 2-yn- 1-yl am no) et hoxy] qui nazol i ne
(0. 259,M£E%Q$ﬁn§| 1\[1\/\51 reacted with 5-hydroxy-7-azaindole (0. 12g,

0. 899yl ), fﬁgg%@%a@éldl%§ﬁe§%ga§ Riohe starting material in Exanple
2), to give 4-(7-azaindol y) - 6- net hoxy

7- [ 2- ( N- met hijbindlap ange gbuy Iprciceshhxarto tey) dedocibgd t@mthm&uﬂ»air&t@n(df tﬂéﬁmin@?% . '"H
NVR Spectrum 2.9 (dd, 2 2 dd 3.45 (d,
2H) 4 goterial m%égmgh)“) 4th§>£° (7d1&vdr<294)6 meths’xwlmaf@me @ 2455 7.6 (<(1Id,

111), 7(P2§pa§eﬁl dsjdé'lcrled %_?r tﬁg Ftcu:lt]f% mzﬁcﬁ?al {Iijd(aI@_% %va? %ea@&d lehQ 3- ESI . 404

[ MtH] + starting materia prepar e l'ows: 6N Aqueous sodi um

hydr oxi nheth@lﬂulﬁmljylmpamddad)ptr@aa-lsoll (0t29@nt. Gfmlﬁol§1Qp(dpiE1teB)als dedcripgdenhanol
(1.42 18. 9ol ),  propargyl bromde in toluene (1.5g, 12.6mmol; WO

03/ oé&4@§améerﬁ>ee@srvedmro @@&thQXBM? (ﬂrmﬁhﬂsmnmﬁgazmm er stirring
overnig &£ t 84 the m xture was partitioned between
wat er mf’ %%’@ é@e}%lgﬁ M%g or'gani c phase was separated, washed with
brine, G NaMR SptdinigmassOag) 210 @ﬂemﬂa A5G GHP®. 8 @sd3Hmel (e SHoUED s

purified by columm chromato eluting with increasingly polar m xtures
b et hgHbHe @ B e o dFnet Frod 0.5 51

2- (N | thanol (0.794g, 56%. 1H NMR Spect
(&1%@55%25%%%%] )(/sams%)?ez.ggo(dc(j, 21y 3.35/()(d, o). 36 (dd

2H) Dset hyl azodi carboxylate (0.297g, 1.71lmmol) was added to a sol ution of
4-chl oro-7-
Example 6

HO

Using an analogous procedure to that described for the preparation of Example 5, 4-
20 chloro-6-methoxy-7-[2-(N-methyl-N-prop-2-yn-1-ylamino)ethoxy]quinazoline (0.25g,
0.817mmol) was reacted with 5-hydroxy-7-azaindole (0.12g, 0.899mmol), (prepared as
described for the starting material in Example 2), to give 4-(7-azaindol-5-yloxy)-6-methoxy-
7-[2-(N-methyl-N-prop-2-yn-1-ylamino)ethoxy]quinazoline (0.156g, 47%).
'H NMR Spectrum: (DMSOdg) 2.35 (s, 3H), 2.9 (dd, 2H), 3.2 (dd, 1H), 3.45 (d, 2H), 4.02 (s,
25 3H), 4.31 (dd, 2H), 6.5 (d, 1H), 7.45 (s, 1H), 7.6 (dd, 1H), 7.65 (s, 1H), 7.95 (d, 1H), 8.2 (d,
1H), 8.52 (s, 1H) |
MS-ESI: 404 [M+H]+
The starting material was prepared as follows:
6N Aqueous sodium hydroxide (4.2ml) was added to a solution of 2-
30 (methylamino)ethanol (1.42g, 18.9mmol), propargyl bromide in toluene (1.5g, 12.6mmol,



hydr oxy- 6- met hoxyqui nazol ine (0.3g, 1.42mmol), (prepared as described for
the starting 10 material in Exanple 4), triphenyl phosphine (0.485g,

1. 85mmol ) warud/og44iN- met hyl - N- prop- 2-yn- 1-yl ami no) et hanol (PETAFBIG/0034356MDI )
in methylene chloride (8nl). The m xturgas stirred for 2 hours at

anbi ent terrperature and poured onto a colum of silica and eluted wth

| nor east naly, el At M uLgs, Slret il ene, Shien! 5 and. el hufee e

f ol | owe

4- chl or gaBipRId W Weel \La’%ex(dﬂ‘drg?ﬂ)}‘){&etﬂépﬁﬁé)%aﬂﬂ aéélva@s@ r@t‘éh%é[sh@&lbv'ﬁﬁzm ine
(0.341g, 15 78% . 1H NWVR Spectrum , (t, 2H),

3.17 (t brlﬂ.d—|)1r16G wath nfagnesdii sulgh0@ ar@(ke;vap@fd)qd 4[tfe3es(1dqe \Qaﬂ)purlfiedlby GGlumillH) 7.51

f )S/N ]2'0 ehrogga gp’[hiy(]éﬁtlggx welltrtrlplhcgeZsmogly I%Iarl\llnulzctures otF metfylene c%iondc and methanolN N

7-(3- 6- th I
(0. 250, “eaa Sy g B £ gh T A IR BN Y 3o ) i OVE(ar )

was st i FH &BMRtSp8eGfiofCIx 15 th(dds THYHE3 o BED, 1.8% (dde 2H) rehpid dHnéKddsacuum
and the__residue was purified by colum chromatography eluting with
increas?ﬁ@;l y polar m xtures of 25 methylene chloride and rret hanol . The

fractions copiahil.nbuit6oSHROR AP 9 GonWPLeaNE) B3 Qb T (B0R/ 00343

-105 conbi ne evapor at'e was triturate er di et hyl
et her angirbke 6rmabidtyqnpazadiat '((Ii3gyas42‘ninh<blgr(pd:pamaaheeiscmbdsdfodtl&:tsln@ﬂmgt her and
dried under vacuumto give 7-(3-

acet yPprptsrial inFxpmple 4y Hﬁ’@%@bﬂpb&ﬂ(mﬂq P8 ]ZS?FBEDHQIaFlﬁadIN BehybXsProls 2@t hoxyq

2o (m 'Sl S5 Rty MO gy Pyl 2T
(s, 3H) ford }ﬁ)u(ri at aditient Gendperdtre ahtthpoufed DBtd debtuhhlbf sificalind(eduted With 7 4 ( S

1H) 7.62 (s, 1H), 8.48 (s, 1H), 10.98 (br s, 1H M5 ESL 508[M+|—|]+ The
starti n@crmt@@g}y@olag,@gxtme@ pamsthyise chipridgmand ethyl acetate followed by ethyl acétate to

give 4-chloro-6-methoxy-7-[2-(N-methyl-N-prop-2-yn-1-ylamino)ethoxy]quinazoline (0.341g,
15 78%).

'H NMR Spectrum: (DMSOdg) 2.33 (s, 3H), 2.87 (t, 2H), 3.17 (t, 1H), 3.44 (d, 2H), 4.02 (s,

3H), 4.33 (t, 2H), 7.41 (s, 1H), 7.51 (s, 1H), 8.89 (s, 1H)
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A solution of 7-(3-bromopropoxy)-4-(4-fluoro-2-methylindol-5-yloxy)-6-
methoxyquinazoline (0.25g, 0.543mmol) and 1-acetylpiperazine (0.208g, 1.63mmol) in DMF
(4ml) was stirred at 80°C for 2.5 hours. The volatiles were removed under vacuum and the

residue was purified by colum chromatography eluting with increasingly polar mixtures of

25 methylene chloride and methanol. The fractions containing the expected product were



10 A m xture of 7-benzyl oxy-6-mnmet hoxy- 3, 4-di hydroqui nazol i n-4-one (2. 82g,
0.Adnol), (prepared as described for the starting material in Exanple 4),
t hi onyl cWwbagioda1f40nml) and DM (0.28ml) was stirred andpPogatrd/oed43r ef | ux
for 1 hour. The mixture was evaporated,jf1e residue was taken up in

t ol uene and evaporated to dryness to give

7-b I -4-ch - 6- i | i d hl.ori .45q) ...15
7 By PR i B R e eVt AP A e e BRa) PR ¢ e fhohe
di ssol veglid Was AREY MWaRgedChtiPdicd§ RGNS kiridd dn @ Sh&fnVot Sivemiyr@ls sodi um

hydr ogen carbonate until the pH of the agueous solution was adjusted to
pHS. Thacetylpaperazingly gl propoxyyed-( uerd- 2-niceth plind odHSt Jalxy ) {GvinSiixy quiskagolieor at ed
to give (g-gérbz I (3HH¥-4-chI or o- 6- met hoxyqui nazoline free base (2.9g, 96%.
20 A suspéngiloits 0i‘)-'benzyl oxy- 4- chl or o- 6- net hoxyqui nazol i ne free base

(109, 53343 ebtrudt JﬂMQbﬁ@ﬁ%W@r 9{21%’ 2%y R 1Y j@.alqg,! ﬁ{)gﬁ%’ éﬁ%iﬁ;(n{‘,d)' ).

(prepared as described for starting materral in
pot assi Qi) chaDHhiattH),(490 &g 3HE6L. B (nH),)6.22n(sNNP), 62980t )) 1Hwasl 55l e d.4ats, 95C
for 1 hqur._ After coolin m xture was partitioned between et hyl

h
acet at e 18id’ g lfedltt %%ﬁsngiﬁgr%g@hs’éﬁ)bonate. The organic | ayer was

separ at WSE%??@ Ve th brine and dried over magnesium sul phate and
evapor at ed under vacuum The residue was triturated under acetonitrile and

t he suspensi onThastagdgnederial has prepatepiat &lwsas filtered and dried under
vacuumto give 7-benzyl oxy-4-(4-fluoro-2-nethylindol-5-yl ox

-6-
o Sy e R Oh b iy CIPERAR- SRR By () Bgt O mody

0 (5. Pbhure® kg6 e Sl Mgl Qi L hion A Pkl 1H)

7- benzy IDIMY (82§ fwad etife R antElidayedi ab ekglux Joryl Bout) The niietuboxyOerapazadd] e ( 8. 29,
19.1 mmol ), amonium formate (12g, 190 mmol) in DVF (50 m) WD 03/064413
PCT/ GBO37s0ty848:s takpp @pdp Flvangand e 1oy ased 1oayuass Bngi¥ar bon (2g) was stirred at

anbi ent -t.e rature fo 1.@0hou.rs. . The, m xtu s, diluted wth ethyl
acet ate7<51br?:gE )ﬁ ?’fyt'g'rc @8”6{3%‘%“ atonee o%gydé%crt? e 3'\3‘3?}‘d preci pitated out of

the fisltrate. Timn@%iydct-msﬁ-blﬂe@m@?qmﬁimuﬁ&@d&édmdrﬂe%.\B@Q) wasdiedivet trh

aqueous sodi um hydrogen carbonate, followed by brine and dried over

magnesi dietlylgngiehlogide 6250nd) and| washekwithpgueope hydraeen cealeenarn uphtherpdl i dual
solated fr trate

and v O HERORSTE op EREF T e o T hES e MR BT Rero Tl Wbt ot e
vas il (®ersd,) Mashesbritel fo aRetanbyibles LRbIRYRE YK ydhiRiAdYihe BEBIsc MY dri ed
under vacuumto give
4- (4-f1 Q6%0- 2- met hyl i ndol - 5-yl oxy) - 7- hydr oxy- 6- net hoxyqui nazol i ne (6. 48g,
20 A suspension of 7-benzyloxy-4-chloro-6-methoxyquinazoline free base (10g, 33.2
mmol), 4-fluoro-5-hydroxy-2-methylindole (5.9g, 35.7 mmol), (prepared as described for the
starting material in Example 1), and potassium carbonate (9.2g, 66.6 mmol) in NMP (100ml)
was stirred at 95°C for 1 hour. After cooling, the mixture was partitioned between ethyl
acetate and aqueous sodium hydrogen carbonate. The organic layer was separated, washed
25 with brine and dried over magnesium sulphate and evaporated under vacuum. The residue was
triturated under acetonitrile and the suspension was cooled. The precipitate was filtered and
dried under vacuum to give 7-benzyioxy-4-(4-ﬂuor0-2—methy]jndol-5 -yloxy)-6-
methoxyquinazoline (8.2g, 57%).
'H NMR Spectrum: (DMSOdg) : 2.4 (s, 3H), 4.0 (s, 3H), 5.35 (s, 2H), 6.22 (s, 1H), 6.95 (dd,
30 1H), 7.15 (d, 1H), 7.3-7.55 (m, 6H), 7.51 (s, 1H), 8.5 (s, 1H)
A suspension of 7-benzyloxy-4-(4-fluoro-2-methylindol-5-yloxy)-6-
methoxyquinazoline (8.2g, 19.1 mmol), ammonium formate (12g, 190 mmol) in DMF (50 ml)



gquant.). 10 'H NWMR Spectrum (DVsQd6) 2.4 (s, 3H), 3.98 (s, 3H), 6.22 (s,
1H), 6.95 (dd, 1H), 7.15 (d, 1H), 7.2 (s, 1H), 7.58 (s, 1H), 8.38 (s, 1H
D et hyl awodBoestdxyl ate (5571, 3.53 nmmol) was added to aPSBIGRBOMBIGT

4- (4-fluoro-2- nethylindol-5-yl oxy)-7- hy oxy- 6- met hoxyqui nazol i ne (1g,

2. 95nnDI) triphenylphosphine (1 15g, 4.42mmol ) and 3- br ono- | - propanol

293l , 24 I t hyl h d 15 Th t t d
(2o B et P Do S BB kB BTt g g
chr omat @gE aRhral Mt dilgedM AReth Pk &R Ad fixteRAIAEr MhobhidE&Sus GhrtEARYli@Ne

chloride and nethanol. The fractions containing the expected product were
conblnedmaQMaeﬁaWOOQﬂ@dmnﬁheThesmdduetmagdkﬁﬁfﬂwaﬂedeundeWSMﬂewﬁyl et her

and the solid t er ed, vvash with dieth ether and e ratedto
G ve. 7 (B RBB BT RS GHIg NS PR FAGREGT BRPEs BB pate

met ho?y UL Vel %re(rlsm%@gd uﬂ&p%cuumH TW%S%H&? EJ}H%as(%QQQM% tﬁe §(md 2H) ,
2.45 (s, 3H), 3.75 (dd, 2H), 4.05 (s, 4. 35 1H),
7.0 (ddpreiflﬁ)lsly'isoﬂ%atédjtroﬂnl-ﬁ)le ﬁ]Yrat‘EEan(isvaslhbn trﬂurﬁtﬁd(mt,h al;bt))mtﬂ]eﬁﬁdc(rscool]ﬂ@ 9.0
br s, 462 [ MtH| + 25 Alternati vel

1H) 6

(7I gs (]4Tae efeywﬁ?tﬁe%sz‘%ﬁ?ref waitﬁwﬁwftoaﬂ{ﬂ(%olﬂqmw Getheher apm%la}dis o

0X ,
DA, o S R Ao P e R A R R R s vl goy P4
03/ 0644 4Barie¢T/ GB03/ 00343 - 107
4-1(4-F 2- hyl -1 Hi ndol d h i i
(19,10 1 NofFhes Prfrsttr@ﬁr@ﬁﬂﬁbgs)g’s‘t e SH TRt B2 b H 193 P ZASIGh ¢ hi s

I t - 1-yl -1-ol (9. 2g,

20 ool I EA R THE Ehs (onid s X6 Hh 'SSTaZbT‘Smm%)p&EPZ‘”Su 'red toget her
in et hyl enemé‘thﬂralzdﬁcc(rﬁd@ﬂﬁté (55Du1 sSopropyl) vag addcian haoiltioh of 4 94-fubtlo-25
49. 5mol ) was added drogw’ se and an ice/water bath was used to keep the

t enper afgthylipgoltshdoxy)ekaydrory-fimethaxgapeizptinn(les2 aampdctripherydphosplinend of
addi ti OIE'] tlg] £ rﬁ%%}lolﬁ) olflrme 1m@§panol (2931, 3.24mmol) in methylene chloride (25ml).

15 The mixture was stirred at ambient temperature for 1 hour and the residue was purified by
column chromatography eluting with increasingly polar mixtures of methylene chloride and
methanol. The fractions containing the expected product were combined and evaporated. The
residue was triturated under diethyl ether and the solid was filtered, washed with diethyl ether
and evaporated to give 7-(3-bromopropoxy)-4-(4-fluoro-2-methylindol-5-yloxy)-6-

20 methoxyquinazoline (1.35g, 100%).
'H NMR Spectrum: (DMSOdg) 2.4 (m, 2H), 2.45 (s, 3H), 3.75 (dd, 2H), 4.05 (s, 3H), 4.35
(dd, 2H), 6.25 (s, 1H), 7.0 (dd, 1H), 7.2 (d, 1H), 7.45 (s, 1H), 7.65 (s, 1H), 8.55 (s, 1H), 9.0
(br s, 1H)
MS-ESI: 460-462 [M+H]+

25 Alternatively 7-[3-(4-acetylpiperazin-1-yl)propoxy]-4-[(4-fluoro-2-methyl-1H-indol-5-

yDoxy]-6-methoxyquinazoline may be prepared as follows:
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Y
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allowed to warmto anbient tenperature and stirred for 3 hours. The m xture
was filtered and concentrated under reduced pressure and the resulting

Vi scous owb odiossias ved i n acetone (280nml) and stirred for p€F/GBMWOOES. The
solid that formed was filtered off and_ gg4ed under vacuum 10 The solid was
purified by chronatography eluting Wi th nmet hyl ene chl ori de/ met hanol

(73‘?5”22“ det ‘:S%ZP&% - gfh@%%?ggﬁ%gﬁoﬁﬁﬂ RGPSy izoline (14g,

1H i ndol# Bnythd 19X plepredas BErsibLd BRAR!stdMEnd thdtefifl in BHIBxadhlhetbihbedoreP!3-&- M5
and NVR details are given hereinbefore. The starting material was prepared

as foll @ﬂgylpnp@ralzmAbaDynopmpémﬁ? 2g 4018109 dﬂ@.ﬂ‘mhaﬁ}ﬂphmﬂ@h d2 9y 4% Sinmol)
tonitril 200mL d b e (40. 4q, dded

Fol | oved 5y St Gabr B sy S Repis FORL Disnbiops! SheeroRrirs Gainheat ec

at refsl Wy fnftholf was ML Sro v 8 anfibd/valefBatBRfs %W%E@E&Qemﬁé}%% 6ietﬂb'CEd

pressure. The resulting viscous oil was cooled in ice for ours and the
cryst al Ir¢avtiop niductbeten Somddd°Gvad fteuthp endl efladditioghi tbe fﬂ}btlmmuramdm iltered

of f. The. 20 droscopi ¢ .solid was dried under vacu (P20 ht to
give 3- (aﬂo‘é{?:‘g{%"bmb DRI FeMRATYIEeHTY r?t“fe‘?:)? re1eusy Ll'r?@d%?‘“‘aﬂ wgs ﬁ%?rs j‘}%‘f I ow
; O|6I5d( tcb%%at%ﬁ %ﬁ&%ﬂ@&uc@%@re ;nd7éle (rggult%@wscguéjél ((1§sol\%h|)in ac%t%_(%gsﬂl_

[ MtH] + 2Bd édutref foa b wamyes. The solid that tormed was hltered ott and drled undcr vacuum.

7-[3-(4- cet era i n-1-yl)propaox 4-1(4-f1 uoro-2-nmethyl -1 Hindol -
yl 50 %(41@25 ﬁ&ﬂ)@f|0@fy?én£%g;dpwy%w@.gg\1(%ma@ykm ?la%de/l&eth@od)(aaturmedo |

~N Cs2CQH e a7 R \r)4. Al 064413
PCT/ GBO3/ 5]0%&3@6‘9551 874 to gide 73TaAcblyitpEain-LyDbtopox P d4-libro- A<

7- [ 3- (4-13-bidol{5-yIrxg F-6sméthykyqui @poliné (14~ 35316099262 Meitbexlydui nazol i ne

(20.0g, 52.3mmol), 4-fluoro-5-hydroxy-2-nethylindole (10.5g, 63.3muol),
(prepar &4S gad details are given hereinbefore.

The starting material was prepared as follows:

15 1-Acetylpiperazine (15.0g, 117mmol) was dissolved in acetonitrile (200ml) and
potassium carbonate (40.4g, 293mmol) was added followed by 3-bromo-1-propanol (10.6ml,
117mmol). The mixture was heated at reflux for 2.5 hours, cooled, filtered and concentrated
under reduced pressure. The resulting viscous oil was cooled in ice for 3 hours and the
crystalline product that formed was suspended in diethyl ether and filtered off. The

20 hydroscopic solid was dried under vacuum (P,Os) overnight to give 3-(4-acetylpiperazin-1-
yDpropan-1-ol (17.3g, 90%) as a pale yellow solid.
'H NMR Spectrum: (CDCl3) 1.75 (m, 2H); 2.08 (s, 3H); 2.51 (m, 4H); 2.65 (t, 2H); 3.47 (br t,
2H); 3.64 (br t, 2H); 3.82 (t, 2H)
MS-ESI: 187 [M+H]+

25 Alternatively 7-[3-(4-acetylpiperazin-1-yl)propoxy]-4-[(4-fluoro-2-methyl-1 H-indol-5-

-
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yDoxy]-6-methoxyquinazoline may be prepared as follows:



described for the starting material in Exanple 1), and cesium carbonate
(34.4g, 106mml) in acetone (500m) was heated at reflux for 4 hours. The
m xture wa® idood4esl and all owed to 5 stand overni ght. The PCTIGBS/00RS
filtered and the solid suspended in wat and re-filtered and dried under
vacuum The solid was purified by col um chromatography el uting with

;TEE gyl(zneagglt‘%loi’rb]?‘ﬁg? aQFaﬂ%'%‘ & élgér;?m )El)hprglg]g;(t})’? aghlo(m- -mgthoxy mazo]me
-4-[(4- (3o Osiﬂﬁﬁldu/' 4Jﬂdbfd3§|-Q1|)/dl%X J2)19é’t1{ hndébrr%id@mglsﬂﬁﬁaj Aftefely 44,
W o

77% as a white solid. 10 MS and I's are given hereinbefore. The
st art i ngesembed f(ulthwatgrtp]getpaucgd méimmpleolf)/s and cesium carbonate (34.4g, 106mmol) in

4- Chl 7-h | 3 14. 2mol
descr i bRTFPBY CODRD Wb AT pURBR 11 4 PRuk.ahis Boggre was cooba il Sl co
3- (4- 3CelaMb B'v&%%ﬁtz' Phed RN PRAMrekednd ((Re &8lid shdpehBEPIN) wated RIdGRHIREERd

described for the starting material 1n this exarrpl e hereinbefore), and 15
t ri phenytipd asybi rvac1(u¢m 59’,1‘hd7so]idrmsh$ pvxﬁﬁe}l $Yyi colemn t dyemmepraphy elutmg with
di chl or onet hane Di i sopro azodi car boxyl at e (3 4aml, 17 1)
was add&EtsEw rélﬁélneéhaqoé e/(%?@%dba‘f"ﬁh JEERORY KSRt heo t BiYperst m@

the 1 caghi ity hlBM I OE AR IRD LASHRTS HE I stoxyT.aCt | on 1 ure

was al | owe errperature and stirr erni ght. The

M xt ur e nveBoxyemireizbling @0.44)02%) aeautie sqidessur e.  Col urm chr omat ogr aphy of
t he residue 205&2) 1 iso-hexane: ethyl acetate then 3% - 5%

net hadQoMY pechN ﬁ@@%@gwew@rembffsre( 4-

acetyl pi pera ) Qr. t hoxyqui nazol i ne (3.96g, 74% as
a white soli ?hg ‘Ji‘ﬁ}q\% il als ﬁep%ﬂé&‘g’)“gﬁ 98 (m 5H); 2.34 (m 2H); 2.40
(m 2H); 2.44. (CﬁlorozTﬂhydraxﬂB mc(tﬁbxy@lhihazo‘lm@@g(, 94.234hol), ApRPafeli as akﬁcnbgd & (s,

1H); 7.46 (s, 1H); 8.87 (s, 1H) M5-ESI 379.1 and 381.1
Al ter natthq,gtpgtmg material in Example 4), 3-(4-acetylpiperazin- l-yl)propan-l ol 3. 2g, 17 1mmol),

7-[3- (4 acﬁ%}\%pk e‘fsﬂczrﬁ ndlt%l )tger O&%r)t%%r atIel(laAI f ut OICIXOV\B H@Eglm VP,

yI)oxy] U|nazoI| pared s

90C s Nlﬁehl_ylb@smm& 4.5, NI 1 inf@ol)f weRY stisgdd rom&sw@%moﬁam@@ﬁtm;m
10 Diisopropyl azodicarboxylate (3.4ml, 17.1mmol) was added dropwise and an ice/water bath

used to keep the temperature of the reaction mixture below 10°C. After the addition, the
reaction mixture was allowed to warm to ambient temperature and stirred overnight. The
mixture was concentrated under reduced pressure. Column chromatography of the residue

20 (2:1 iso-hexane:ethyl acetate then 3% - 5% methanol/dichloromethane) gave 7-[3-(4-
acetylpiperazin- 1-yl)propoxy]-4-chloro-6-methoxyquinazoline (3.96g, 74%) as a white solid.
'H NMR Spectrum: (DMSOdg) 1.98 (m, SH); 2.34 (m, 2H); 2.40 (m, 2H); 2.46 (t, 2H); 3.43
(m, 4H); 4.01 (s, 3H); 4.29 (t, 2H); 7.40 (s, 1H); 7.46 (s, 1H); 8.87 (s, 1H)
MS-ESI 379.1 and 381.1 [MH]"

25 Alternatively 7-[3-(4-acetylpiperazin-1-yl)propoxy]-4-[(4-fluoro-2-methyl-1H-indol-5-

yDoxy]-6-methoxyquinazoline may be prepared as follows:
m
: % K00y NMP,90°C (|) L F
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4-[ (4-Fluoro-2-nethyl- | Hindol-5-yl)oxy]-7-hydroxy-6-net hoxyqui nazol i ne
(250ny, O0.74mmmol ), (prepared as described for the starting material in

t hi s exanwioe3lesses nbef ore), and potassi um carbonate (112mrgT/@B0Blonswdl ) were
stirred together in N-methyl pyrrolidinojg (3n).

1- Acetyl - 4- (3-chl or opr opoxy) pi per azi ne 66mg, 0.81mmol) in

N- et hyl I heat ed at C f
nours. " The. sl G BSTs2 i tad- iR SaPEin R det i S ettt Gl
pressur @.74kin15, ¢pre ?Medva@ae@%ed Fo? Ahd ¥ aft Rk b1 P PR ereifbafbrel Chnyi t h
net hyl ene chl ori de/ met hanol (saturated wth ammoni a) (97/3) to give

7- [ 3- ( 4oy cmibprataz] k2ol 9]8)1pm1qj))ow91}3-sm=r[ad together in N—methylpyrrohdmone (3ml).

o whi o 1SR LGP R Nt o 6o o0 B e DB e S| g
mat er isaky Wagqdf SRAHE thidtrd MatQIg: 901%3 Bexd 49 G OPThd iRk bl BSNIAR ekered arfd0.

7.8muol ), 1-brono-3-chl oropropane ( nmol ) and pot assium carbonat e
(2.79, tOncenmtkd underacdtadi presshes. (Tﬁcf)n&b)duwasashmtﬁed byt colunad Ichmnfamgr@hlyour S.
The m xture was coqled, filtered and concentrated under reduced pr#ﬁ%f‘ﬁ

yl ene

15 The FWEPgYEthaetylEng hlogd E/@%@Pahﬁa%%twlﬁ)gwa@w%(%/%@ #ive

hl d
(650, 4eppiadasn. £ Porbokl- At TRt b IRAndo B RheREA Y BI POV A0 e
2 08 (snlﬁhbeqﬁllﬁolim (26Bing, 21 B)las(4 whitdHalid3. 46 (t, 2H); 3.61 (t, 4H) 20

nple 8 0 rNFYI1I /V\ ~NF sO-NF- O'&NON-J Meso 2 O
N O AOSMSJ?IF%WV&d@méSS‘HBSWP{%B?TSBB@(f%e 4- (4-fluoro- 2-met hyl i ndol - 5- yl oxy) - 7-

met hoxyqui naiﬂééﬁﬁﬂ(ﬁ%gf?’lal%gi’?%ﬁ) am“;s (et hyl sul phonyl ) pi perazi ne

(0. 322q, repa escribed for the starting material in

Exanpl e 2), iannfdivhre( 4f11)ack@hi dpe'faztzwer adgat7. &ffofon- bzelﬁol’s%m&op%?@nev@mm | es

were renoved under vacuum and the residue was purified by co
chr onat Gdmaptly aed porassfumi ¢dnbanater Qakg, nidh ynpoD an aeetrnitnle g 150mirevdsytieated at

gglnglr :,]Ceie tﬁlﬁgormla thgl?rg()lThe-lrl?lgtufrer \%2;[ (I:O%ng %ﬁ%ereg L gnctegt?atgc)i( Bg etr ?gdugé(i) Ic)ir%(s:sture\!}e re
15 The residue was purified by column chromatography eluting with methylene chloride/methanol
(98/2) to give 1-acetyl-4-(3-chloropropoxy)piperazine (656mg, 41%) as a colourless oil.
'H NMR Spectrum: (CDCL) 1.95 (m. 2H); 2.08 (s, 3H); 2.42 (m, 4H), 2.51 (t, 2H); 3.46 (t,

2H); 3.61 (t, 4H)

20 Example 8

/ Br N N
S0y e 0
J T OI:((NL/)NF _n:aso/(\ ) i

A solution of 6-(3-bromopropoxy)-4-(4-fluoro-2-methylindol-5-yloxy)-7-
methoxyquinazoline (0.3g, 0.652mmol) and 1-(methylsulphonyl)piperazine (0.322g,

25 1.95mmol), (prepared as described for the starting material in Example 2), in DMF (4ml) was
stirred at 80°C for 2.5 hours. The volatiles were removed under vacuum and the residue was
purified by column chromatography eluting with increasingly polar mixtures of methylene
chloride and methanol. The fractions containing the expected product were combined and
evaporated. The residue was triturated under diethyl ether and the resulting solid was filtered,

30 washed with diethyl ether and dried under vacuum to give 4-(4-fluoro-2-methylindol-5-



evaporated. The residue was triturated under diethyl ether and the
resulting solid was filtered, 30 washed with diethyl ether and dried under
vacuum t owQiose6413 4- f | uor o- 2- met hyl i ndol -5 WO 03/ 064413 PETI@EH3/00A343 -
110

yl oxy) - 7- met hoxy- 6- ( 3- (4- met hyl sul phony]rlpl perazi n-1-yl ) propoxy) qui nazol i ne

ga) 08g, éloe(gf/olsqlﬁtﬁoyl\-/?-(iqg%{tﬁ?ﬂsu&lﬁ@@%ﬁm%n ?ﬁﬁgmg&xﬁ@%}l&%j@nﬁ'@{%é g (s,
211), 42;%9_, 3H), 4.4 (dd, 2H), 6.25 (s, 0.2H, partly 5 exchanged), 7.0

(dd, 1H), 7.2 (d, 11-1), 7.55 (s, 1H), 7.82 (s, 1H), 9.1 (s, 11-1) MS-ESI:
544 [ M+-HINMReSsttawhi (RMEQtemidCFER0D) 2pdmedHAL.4 65, BHWVS3 O(%8Hy)3.1-3.3

A (a1 o 93 Ebioot il SBSTR Y. 085y B0 aded AR s 9t s,

442 1 i rial in Exanple
???E%%ﬁ{%gdﬁosp (lﬁlngﬁ ’ng@sﬁfg Jggg’r(r{)ﬁ@angz?qg 919 Sm}%)i?opanol (0. 9r2rgg

6 63mmMS -EST:nwtidH M-dhje- chI oride. After stirring for 1 hour at anbi ent
tenperature, triphenyl phosphine (1. 162) and DEAD (0.770g) was added. After
stirring for The startigiaaterial pas papated|as SOUg¥Se r enoved under vacuum and t he

resi due was i opy r 15V%

ot ar i xt ur 2y EGPP ST £ TRERGIOD! Yoot R0 Wik i GoRIRGL

6- ( 3-br mmgmﬂmwyleﬂy)(mh)fdrobqr nﬂﬂeﬂmacty@yihamdﬂé €155y Hogynmoly, (prepiredysiui nazol i ne
(1. ng 73% H NVR Spectrum (DVS (i 3.75

(dd, H)iesca!b%foeéhe %ﬂ}mg ma@zlal l(lﬁdﬁamﬂq)lx felplzglyg%ﬂosme(lﬂ“@zg é@@fﬂ%wd 37.18
el 05" e Soanb o 02fe 66 b opthyleRe chblios e Ry T 3RuL M0 o6

pr oceduagblent ﬁeh@eradﬁs Qiplagiphesphinee 1 16gPAIADEQD (0f776x0ww R1d8d. Aftes-

br onopr opoxy) - 4- (4-fl uoro- 2- net hyl i ndol - 5- yl oxy) - 6- net hoxyaw nazol i ne
(0. 25¢g, SATHEAg¥pI0 minutes, télprvelpakwe%re@eyedr wislsr vicypmednd the weidpe gy agraerdidal i n

(E?)?ggla.?lé ):%lél ZC%% fig%é%fgl?y el{ltt%w{gﬁ Ins %/elaaﬂglﬁg ﬂynﬁ)ftgreer 3¢l thy(ene 01%8gde an6c13mm| )
15 ethyl acetate to give 6-(3-bromopropoxy)-4-(4-fluoro-2-methylindol-5-yloxy)-7-
methoxyquinazoline (1.5g, 73%).
'H NMR Spectrum: (DMSOds) 2.4 (m, 2H), 2.45 (s, 3H), 3.75 (dd, 2H), 4.05 (s, 3H), 4.32
(dd, 2H), 6.25 (s, 1H), 7.02 (dd, 2H), 7.18 (d, 1H), 7.42 (s, 1H), 7.7 (s, 1H)8.55 (s, 1H)

MS-ESI: 460-462 [M+H]+

20
Example 9
Lo~ o~
| |
e} N F 0 N F
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MeSO,”

Using an analogous procedure to that described for the preparation of Example 8, 7-(3-
bromopropoxy)-4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxyquinazoline (0.25g, 0.54mmol),
25 (prepared as described for the starting material in Example 7), was reacted with 1-

methylsulphonylpiperazine (0.268g, 163mmol), (prepared as described for the starting material



WO 03/ 064413 PCT/ GB03/00343 -111 in Exanple 2), in DWF to give

4- (4-fluoro-2-nethylindol -5-yl oxy) - 6- met hoxy-7-( 3- (4-

met hyl sul woaagb4iper azi n- 1-yl ) propoxy) qui nazol i ne (0. 14g, PETIGBO3DBB4BIVR
Spectrum (DVSQd6, CF3COOD) 2.35 (m 2H)4q4 2.4 (s, 3H), 3.02 (s, 3H),
3.1-3.3 (m 4H), 3.4 (dd, 2H), 3.7 (d, 1Z]H) 3.8 (d, 2H), 4.08 (s, 3H), 4.4

758 (o ERjn 253 POt pvP g o Fo GuRfipilaay’s ekl 6wt Bef e 10 n
-1 Yl ~ Oﬁetﬂﬁhlﬁ%&z&fﬁ?}e&z&n?@ﬂ@g%}1@)&hinhzéﬁn&l ONag Q7,10 Di et hyl

azodi car boxyl a was added dropw s€ to a solution of 4-
(4- f | uorHiNMB! Spetytmx§OM6E Ody, dE P OB s homyZH), riad ¢, BH, (.02 Gg3HN.361L58mDl ) |
tri phenyl phasphj ne . 24 0.9 ) and

T aclmy ek 5 58 30 rBheh B IE A B08 67310, b4 FAbAHB) §25 (p0bhr ed as
descr isbednfyQcdigedt R0LANAHRY 8 @A H), B, e75298, 129R! , in

met hylseg’en%hlxtc)rai g%(ﬁ(S ). Xp?z,r (siwjr’ ?rgg)tg?ﬁ?n%l%egt 1t frggr(g’tluﬁ e for 1 hour,
t ri phenMpESSpi#i4rid1a5]+H 0. 032g), 3-(4-acetyl pi perazi n-1-yl)propan-I-ol
(0.022g) and diethyl azodicarboxylate (20l) were added. The m xture was
stirred for 1 hour at anbient tenperature and evaporated under vacuum The

resi d“eEéﬁﬁl;ﬁé’idfi ed by col um chromat ography, eluting with increasingly

pol ar of nethyl ene chloride and ethyl acetate foll owed by
met hyl ene chl ori de and nethanol. The fract;@ns cont ai ni ng the expected
product were conbi ned and evaporated. The rest 20 was repurified by

pr epar at LC M5 6 TRg With incre y de\z;r,\,i m xtures gh_acetonitrile

and vvate@agntai ' % acet i aci gy & fractions contai t he

expected pr (er g conbi neg levapor ated. The Yesididle vas triturated
eg and pentan fhe w003/ 06441%F 3/00343 - 112

under di et hyl
resi due was™d exed, washed WTh diwet hyl ether ands NAnder vacuumto

give 6-(3-(4-

A
AL
10

Diethyl azodicarboxylate (117ul, 0.738mmol) was added dropwise to a solution of 4-
(4-fluoroindol-5-yloxy)-6-hydroxy-7-methoxyquinazoline (0.2g, 0.615mmol),
triphenylphosphine (0.242g, 0.92mmol) and 3-(4-acetylpiperazin-1-yl)propan-1-o0l (0.137g,
0.738mmol), (prepared as described for the starting material in Example 1 or Example 7), in
methylene chloride (Sml). After stirring at ambient temperature for 1 hour, triphenylphosphine

15 (0.032g), 3-(4-acetylpiperazin-1-yl)propan-1-ol (0.022g) and diethyl azodicarboxylate (20u1)
were added. The mixture was stirred for 1 hour at ambient temperature and evaporated under
vacuum. The residue was purified by column chromatography, eluting with increasingly polar
mixtures of methylene chloride and ethyl acetate followed by methylene chloride and methanol.
The fractions containing the expected product were combined and evaporated. The residue

20 was repurified by preparative LC/MS eluting with increasingly polar mixtures of acetonitrile
and water (containing 1% acetic acid). The fractions containing the expected product were

combined and evaporated. The residue was triturated under diethyl ether and pentane and the



acet yl pi perazi n- 1-yl ) propoxy) - 4- (4-fl uor oi ndol - 5-yl oxy) - 7- met hoxyqui nazol i n
e (0.057g, 19%. 'H NMR Spectrum (DVMsOQd6, CF3COOD) 2.05 (s, 3H), 2.3 (m
2H), 2.9-8Wob3fem412H), 3.15 5 (m 1H), 3.35 (dd, 2H), 3.45PCWGEOBY343. 6 (d,
2H), 4.05 (m 1H), 4.1 (s, 3H, 4.4 (ddy;2H, 4.5 (d, 1H), 6.55 (d, 1H),
7.15 (dd, 1H), 38(d 1H), 7.5 (d, H} 758(5 1H), 7.85 (s, 1H), 9.12
(s, 1H) MsS-ESI: 494 The s rt|n r epar as follows 10
i xt LI s e soih bl piep anb el thecnB 6 83608 ool )
(EP1153 L 39,

5. Sl Jean R DO BRIk (P Rugnads- *“?@S’m%‘%“s‘%%%%‘%s

sti rredl&%)QSC for 2 hours. After coollng t he m'xture vvas filtered and
the volatiles were re under _vacu

b
ol umm. SR POV SPSF LS Deng Fo ORI Ptes S Y% Fot 1D A2t b e it 318

met hyle r a t t o0

6- ben?y?@kgﬁélg(jz?d@ flugéri)o?ngy(:m gi:l?/’l %gs(% 2?1) Mé? ﬁ%‘k;l/% a&sb?IlLI?ie' (gdSéI,{)’é%A). 'H

NVR Specd, iy 6.5BMBAtH) 74546d,(157), BB (d,51957.654, Hlﬂ),ﬂ%-@, (%), 7855, 1H)19.42d,

1H), 735 d, 1H), 7.35-7.5 (m 5H), 7.55 (d, 2H), 7.8 (s, 1H), 8.55 (s,

1H), 11! (51 S, 1H) MB-ESI: [MrH + 416 20

6 Benzy ,0i ndol - 5-yl oxy) - 7- met hoxyqui nazol i ne (0. 75g,
;1\?:%% il inl urﬁ&iﬁ)r mate (1.14g, |8mmol) and 10% pal | adi um on car bon

(115rrg) i n Diyfe 6Biting m@enilavBipigamatLfollclvsonl) was stirred at anbi ent
terrperature for 2.5 hours. The mixture was filtered over diatonmaceous

eart HO and t hé mixtyrepf §- hﬂaévl@xyabehlat%&mmyq@gmh@e e83e 2 9mmadted under
diethyl g (Eb 1Y gggé Eéﬂt %Et?odﬁ eﬁ‘é‘%}%ﬂ?%%w HELE 5. n Rl 2R (%381 $5Mvloetger and

dried o
4-(4-f1 pefa@smﬁ@brb'énmhwEQ?@ﬂ@dmymbm(mmws@aﬁ@d Wt5°C Gord/ s 80% . ' H
NVR Spectrum (DVMsQd6) 4. 02 (s, 3H), 6.55 (s, 1H, 7.1 (dd, 1H), 7.3 (d,

1H) , Af(eg cooling) the'pm{,tu(edyyas tllpgred qndgh¢ golatileh weg: iggofed qupg vmgu@sﬂhegze

[ M-H] + xture or O- 95.5 nzyl
brrom de "SoRE 85 PRt et siabldeR Fuink NS nere B e L

car barah@tiyide 2hibride bPethickalédd givRepb&RyRky- Uk ibrdifdol 3-NoKHs- The

vol atil es were renoved and the residue was partltl oned between 2N

hydr ochimgtlicxyauiazodne((3gh P’ Zacet at e. The organi c | ayer was separ at ed,

washed VO QGRS & em OMSBAS 28548 3m) 2935 (s, 2H), 6.6 (5, 1H), 7.1 (dd, 1H), 7.35 (d,
1H), 7.35-7.5 (m, SH), 7.55 (d, 2H), 7.8 (s, 1H), 8.55 (s, 1H), 11.5 (br s, 1H)
MS-ESI: [M+H]+ 416

20 6-Benzyloxy-4-(4-fluoroindol-5-yloxy)-7-methoxyquinazoline (0.75g, 1.8mmol),
ammonium formate (1.14g, 18mmol) and 10% palladium on carbon (115mg) in DMF (8ml)
containing water (1.5ml) was stirred at ambient temperature for 2.5 hours. The mixture was
filtered over diatomaceous earth and the filtrate was evaporated. The residue was triturated
under diethyl ether, filtered, washed with water, followed by diethyl ether and dried overnight

25 over P,Os to give 4-(4-fluoroindol-5-yloxy)-6-hydroxy-7-methoxyquinazoline (0.471g, 80%).
"H NMR Spectrum: (DMSQdg)4.02 (s, 3H), 6.55 (s, 1H), 7.1 (dd, 1H), 7.3 (d, 1H), 7.4 (s,
1H), 7.5 (dd, 1H), 7.6 (s, 1H), 8.48 (s, 1H)

MS-ESI: 326 [M+H]+
A mixture of 2-fluoro-4-nitrophenol (15gr, 95.5 mmol) and benzyl bromide

30 (18g, 105 mmol) in acetone (125 ml) containing potassium carbonate (26.5 gr, 190 mmol) was

heated at reflux 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 (MgSO4) and the volatiles were renoved under
vacuum The solid was triturated wth petrol eumether to give

2-fl uor o-wonBMea@ibenzyl oxybenzene (23g, 97% . 'H NVR Spe®Cm@B3)@BECL3) 5.3
(s, 2H ; 7.1 (t, 1H ; 7.35-7.55 (m 5'[? . 8.0( in, 2H To a solution of
potassiumtert-butoxide (1.72g, 15.4 mmg in DM (15 m) cooled at 5

- 30C, . ad( : | utd f.2-1l -4-n| - | 3
(1. 73q, SRAES vPAERMGS ESPR) e B0 Ships iR Al LR BRI LT

mai Nt ai W RGritdRed @ﬁfﬁ?&ﬁb]&ﬁlﬁ b eVgive 2 Huord i ltio-6eMiyloalbaanef 23gdi7vaon, the
mxture was stirred for 30 minutes at -20C and then poured onto a mxture
of col d HNNMyPaSpeetHpeyr (€DGh) & 3dmndtbt:Hek (t, Tk, B3HAdSdnt afler 8Wam, 2B ar at ed,

hed with I i dr oxi de, foll br i i ed SO4) .
The 10" vol atld SNSRI realio BT ThF1ee e BuE S s aE el by
col uny cBo'eTatag addaopWhks! b koNaro bn-NBS0Y4-8Re Rk A6k ybenrat (oY e m BhEST

(3/1) to give a mixture of 3-cyanonethyl-2- fluoro-4-nitrobenzyl oxybenzene
and 5- cyaddmbidrgphenotyagespnitide §].29 gben nyhalx yhanmemenifing thegempdauge beldw NVR

Spect L DVECUB) 4.22 (s. 2H 3- thyl | 4.3 oH. 5 15
e oo K ele & Spatioh, e SIS Niret AR hinjeet ud-258 o8l s
3- cyanorgiulilontd § afiRGIe of Cof IN RydrBtni&hd aci®ack difer. Hite _o?’%f&i@l@%a@y' i somer) ;

8.2 (d, 1H, 5-cyanonethyl isoner) A solution of a m xture of

3- cyanorsepdigted 2w fshebwoh 4 Nrdod nob ydz gxide \filbrwedrby veater, Brine, dried (MgSO,). The
cyanonet hyl - 2-f1 uoro-4-nitrobenzyl oxybenzene (23 80.4 nmmol) in ethanol
(500 RS o st B <A B COGHEY R FHC o G DA GhoEMEABEIRY
(600ND) W@ AL RGRNRIEIRAR D HARSRIAY 5 L EHTHOR -LyanBHEHOGEN
upt ake ceeaséd.1 The %!1 xture setfllelut ere angl t%le ??ﬂ&r at%m v\>/£’§11§l evaggzreat ed
under vdbwoww-nithebenadogbenzans aipls-c finechetiyl-2-dluorod-aitrabent ydenyagizgnaiSl .2 g, a
Pr ochror&)(r?) equi pnent eluting with nethyl ene chloride/petrol eum et her
(20/ 80) ")gi ve 4- fluoro-5-hydroxyindole (2.48g) and

o L eoror NSRS . 2, SRR, 4
1H) ;158.c§andniEthyd isoiel); 5.32 Ls, @3, Sbeyasométhl) iconicruod. 86 &, DUdB @yyiondtohye: 1H NVR
Spectrum (DVBQd6) 6.25 (s, 1H) ; 7.0 (d, 1H) ; 7.12 (d, 1H ; 7.2 (dd, 1H
. 9.0 (psomesy 73-7.7 1, ()il G’aﬁ&é-%@m@bﬁm@@m 8.2 (11121& Eexnomethyl
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
20 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-hydroxyindole (2.48g) and 6-fluoro-5-hydroxyindole (3.5 g).
25 4-fluoro-5-hydroxyindole:
'H NMR Spectrum: (DMSOdg) 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)
6-fluoro-5-hydroxyindole:
'H NMR Spectrum: (DMSOde) 6.25 (s, 1H) ; 7.0 (d, 1H) ; 7.12 (d, 1H) ; 7.2 (dd, 1H) ; 9.0 (br
30 s, 1H)
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4-[ (4- Fl uor o- 2- net hyl - 1Hi ndol - 5-yl ) oxy] - 6- met hoxy-7- (pi peridin-4- 5

yl met hoxywousnesaos i ne (150ngy, 0.34mmol) was suspended i n metrrgBosnas4ahl ori de
(5mL), and diisopropylethylanine (72|, 1§441mol) and acetyl chloride (29I,
0.41mmol ) were added. The m xture was Stirred for half an hour at anbient
t enper atur e hed with saturated sodium hydrogen carbonate sol ution,
dried ( £ahd concentrated under reduced pressure. The solid was

suspended in nethanol apdfiltered off to give N
7-[( 1- acet yl pi peri di @ ot hoxy] - 10 Qir
4-[ (4-fluoro-2-nmet hyl -T H 1 ndol - 5-yl ) oxy] - 6- met hoxygui na®ol Tne (117ng, 719%.

MB- ESL 479.5 PMHN,K NMR Spect rum  (DMBQW6) 1.22 ¢ W F1.83 (m 214):

1.99 (s, ; 4 1H); oe=p0acqs, 3H); 2. ; B.06 (m 1H), 3.85

(m 1H);!3.i98°(s, 3M): 4.08 (d, 2H): 4.400%@% 6 2% (s, 1H: 6.96 (t,
~8

(
1H); 7.1 d, 1H); 7.38 (s, 1H); 7.59 (s, .48 (s, 1H); 11.29 (br s,
15 1H) The starting material was prepared as follows: While maintaining the
tenperature in the range 0-5C, a solution of di-tert-butyl dicarbonate
(41.79, 0.19mol) in ethyl acetate (75m) was added in portions to a

sol ution of 4ef(iMAuctoRiRedhid] MecRI-8oXBkAL & nledfity-Ophftn@lni4-i n ethyl acetate
(150mL) cooled at 5C. After 20 stirring for 48 Kpurs at anbi ent
t enperdatyimethoxyheuindzeting 61588, Hadmunplo mas swipcaded @owathylenerglorigy (uml).candayer

.at ed hed i vel i th .20 : 1N |
hydr oo BB B SBd 71 S 48 Ger S HotiFobaR e A bBREDe 3089 and
brine (26Qmliksure Wad &erddNBSHAD arttitfhr &V ARNER UG HpdrArusd, Wi sBIdWhh saturated sodium
4-(1-(tert-butoxycarbonyl)p|perldlne)carboxy?ate (48g, 98% . 25 'H NWR

Spect r urhydjogeCt@ponatg 5plutiogHjried IMEN) agHponcenGged undgrmed el ;prass@e2. 0ed,
IR IRTC AT T R T T S R LY
o (2 R Pk o e E ey maa i Ba et v
03/ 0644 N3SEST/ 4B0B[MBB43 -115 in dry THE (180nl) cooled at OC. After
stirring gt Bz BN 00958 wmf 3L 6595, 3859090 (s, 3m); 2.13 (m, 150); 2.40
(s, 3H); 2.58 (m, 1H); 3.06 (m, 1H), 3.85 (m, 1H); 3.98 (s, 3H); 4.08 (d, 2H); 4.40 (m, 1H);
6.22 (s, 1H); 6.96 (t, 1H); 7.14 (d, 1H); 7.38 (s, 1H); 7.59 (s, 1H); 8.48 (s, 1H); 11.29 (br s,
15 1H)
The starting material was prepared as follows:
While maintaining the temperature in the range 0-5°C, a solution of di-tert-butyl
dicarbonate (41.7g, 0.19mol) in ethyl acetate (75ml) was added in portions to a solution of
ethyl 4-piperidinecarboxylate (30g, 0.19mol) in ethyl acetate (150ml) cooled at 5°C. After
20 stirring for 48 hours at ambient temperature, the mixture was poured onto water (300ml). The
organic layer was separated, washed successively with water (200ml), 0.1N aqueous
hydrochloric acid (200ml), saturated sodium hydrogen carbonate (200ml) and brine (200ml),
dried (MgSO,) and evaporated to give ethyl 4-(1-(tert-butoxycarbonyl)piperidine)carboxylate
(48g, 98%).
25 'H NMR Spectrum: (CDCls) 1.25(t, 3H); 1.45(s, 9H); 1.55-1.70(m, 2H); 1.8-2.0(d, 2H); 2.35-
2.5(m, 1H); 2.7-2.95(t, 2H); 3.9-4.1(br s, 2H); 4.15 (q, 2H)
A solution of 1M lithium aluminium hydride in THF (133ml, 0.133mol) was added in

portions to a solution of ethyl 4-(1-(tert-butoxycarbonyl)piperidine)carboxylate (48g, 0.19mol)



| tration through diatomaceous earth and washed with ethyl acetate. The
| trate wa3washed with water, brine, dried (MJSO) andrerarBavad to
ve 1-(tert-butoxycarbonyl)-4-hydroxyngjdyl pi peridine 5 (36.3g, 89%. M
El): 215 [M]+ 1H NWVR Spectrum (CDClg§ 1.05-1.2(m 2H); 1.35-1.55(m

10H); 1..6-1, © 2.6-2.8(t,  2H) ;. 3.4 L 2H) . 4.0-4.2(b 2
Dioi_Ds opr opY ﬁlﬁzﬂ(;)rl }gzdéa’%%ofg/%aat% & %&%‘f { %ﬂ'ﬁ.g ?ﬁ?r%o% 5\)68%%88%‘3& %Oénlggvﬁf[ ﬁqsc{?fle Hz)f
4- (4- 1Qofdwkrarsy, 2N BRiniv hiymd@ide ProtieX vhe gfebﬁpﬁﬁtewas Qerﬂ&teh@ymitmztﬁfdugﬁ_ ]

|

(200nmg, 0.59mmol ), (prepared as described for the starting materia
Exanpl e ditomaceopheanth pidogshidheitl ¢@ghaystatd. Therfitohte veadvashed with water, brine,

1-(tert-h bonyl ) - 4- hyd t hy| pi i.di ne, I K , .
Lot 1 - buiG 0 CRECRORRD bt RN L ERE ey Reapioail b By e i 8ine ol )
in metshybene gihporide (3ml), cooled in an ice/water bath. The mxture was

allowed to warmto anbient tenperature and 15 was stirred overnight. The
m xt ur e Ma$EDoAteiMAat ed under reduced pressure and the residue purified

oy col f?ﬂéﬁ%" tcﬁgﬁatagé]%%)ﬂ.ﬁgrﬂﬁgfg‘?w 48 TBSRaN Y MEE VA S5 85 g and
4- [ (4- [ Ofnf 5 uor g ek v 2ok gl - 5-y1) oxy] - 6-

met hoxyqui nazol i n- 7-yl oxy) net hyl’] pi peri di ne-| - car boxyl ate (293ng cont ai ni ng
13. 5nol % t r ilpiseprppph asyicasboaylcte(1396%) 0.7 ROMMP- &S5l add. & p Mhxture HINMRI-
Spectru DMSQd6). 1.22 (m. 2H): 1.39 (s, 9H); 1.78 2H); 2.04 (m_1H);
2'.040 10 5,“05(‘94%';mezl.ly)?’@d?ln%-yl(Qi&U)ﬂ-?tg‘b?xx-ﬁjmﬂghﬁx:ng?ﬁwhpﬁ, (22%90112’22 (05-5,911(111191;)’ 296
(1 tH) _ 1[')1?(5@%1‘5&? (ag’de%:xgﬁed for B §i3rting FhaterfalGR ElinpR P ehipdngiph3RR2] (1887 (S

t er t - ButOyl4nrh¢#-ahd 4-Edrubiitoxgharteinkly4-hyldroxyetethyipipdridoy { ald- kKiRiv0 Xy fuid-tagiol i n-
7- 25 yl oxy) net hyl ] piperidine-I|-carboxyl at e5(£285 (containing 13.5%

tri p_hen%@%@ﬁﬂﬁ@%&ﬁ”ﬂ@}@m&b%@ﬁ%ﬂﬂ eg, S BimyBel) hmeatylepel chlgede cHrdr i de
i n di oxageq 3, idhdagt bihedr tm%,m% QI aus@g@ga $lalth So faﬁ{é)ie t P&%&?a b ha

sol vent was renoved under reduced pressure and the soll sus enofeg I'n

met hylse veasakitred iosternghel Thé hiextett Wi contb@rasal idicnasiueddpebsuedandthevédidaiol
and absorbed onto an Isolute SCX columm which was washed t hrough with
met hanolPugified breplunmechzomiiopiapby, edutingewitinl fthmetanetmesihdenerchirridgaind| 0.1%
Concent rég%%ﬁn of the fraction

fl uoro- ﬁrf/]fn-el H 1hdol5- yl f%g@‘}/t?]efl;r%‘%[ﬁ%%?:ﬂ}@(%?‘p}%‘?lﬂﬂiW‘H‘-dﬂ'?ré@ﬂ&@yﬁ‘qui na
zol i ne (WeBRSRGquinBRth-7- W PReAGH dibsridihel BBk AX343293mgl 16ontaining  13.5mol%

triphenylphospine oxide, 86%).

20 MS-ESI: 537.6 [MH]"

'H NMR Spectrum: (DMSOde) 1.22 (m, 2H); 1.39 (s, 9H); 1.78 (m, 2H); 2.04 (m, 1H); 2.40

(s, 3H); 2.76 (m, 2H); 3.97 (m, 5H); 4.07 (d, 2H); 6.22 (s, 1H); 6.96 (t, 1H); 7.14 (d, 2H),

7.37 (s, 1H); 7.69 [m, 3.3H (1H + PhsPO)]; 8.47 (s, 1H); 11.29 (br s, 1H)

tert-Butyl 4-[(4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxyquinazolin-7-

ol l owed by 2N sodi um hydroxide (1 On). The precipitate was renoved by
[
[
[

f
f
f
g
(

25 yloxy)methyl]piperidine-1-carboxylate [285mg (containing 13.5% triphenylphospine oxide),
0.49mmol] was dissolved in 4M hydrogen chloride in dioxane (Sml) and stirred at ambient
temperature for 3 hours. The solvent was removed under reduced pressure and the solid
suspended in methylene chloride and filtered off. The solid was dissolved in methanol and
absorbed onto an Isolute SCX column which was washed through with methanol and then the

30 product eluted with 7N ammonia in methanol. Concentration of the fractions gave 4-[(4-
tfluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-(piperidin-4-ylmethoxy)quinazoline (185mg,
86%).



M5-ESI: 437.5 [MH' 1H NWR Spectrum (CDC13) 1.34 (m 2H); 1.85-2.20 (m

3H); 2.45 (s, 3H); 2.68 (m 2H); 3.15 (m 2H); 4.05 (m 5H); 6.32 (s, 1H);

oo U T T (5 804 0 8 o IR 5
r s, anpl e i i roo' **-

PEA, Ac-ClI O &N-5 Using an anal ogous prn&edure to that described for the

prepar at.i f ., 11, 4 [(4-fluoro-2-nethyl -

| H-i ndoIMgw)@ﬁa%&t hoxy-7- [(2S)-pyrrolidin-2 10 yl met hoxy] qui nazol i ne
(120, g R|AR e iit-hyacet yi HGhl arife,. | I .The
crude prg[duct wﬁ“fpﬁ?i iedbbg%mc() urzrﬁgcﬁg%rzmzp o@?’a%ﬁ;’/(zé UESI’ 28’33%?% b,

met hanold. ie¢ony2Hné.06 kitng 5Hites. 32(s9BH):t609 1ty EH); 7.11 (d, 1H); 7.30 (s, 1H) 7.63 (s, 1H);
7-[(2S)-1-acetyl pyrrolidin-2-yhnet hoxy]-4-[(4-

f 1 uor o- 2:etshHL 0198 QS U- yi ) oxy] - 6- met hoxyqui nazol i ne (76ny, 58% .

M5-ESIg 465.6 [ME]' 15 1H NMR Spectrum (100C, DMSQd6) 2.02 (m 7H); 2.41
(s, 3H; 3.50 (m 2H); 4.00 (s, 3H, 4.29 (m 3H); 6.22 (s, 1H; 6.95 (t,
1H); 7. Exapsple 1B); 7.43 (s, 1H); 7.63 (s, 1H); 8.47 (s, 1H); 11.02 (br s,

1H) The starting material was prepared as follows: Using an anal ogous

procedure to that de rted for the preparation of the st f 20
material in Exanpl g, rt-butyl o
(2S)-2-( hydrogk | )pyrrolidine-I-carboxylate (](?,2 g, | 0c71mmol ) was

Pt N 0
reacted with 4 or-e—2—wethyHHndel—5—H-exy) - 7- h 6-
met hoxyq or 200Ny, @F58M6l ), (preparm n“bed for the
t

starting terial in Exanple 7), and the pro urified by colum
chromat ography, eluting with nethanol/ et hyl enefc | oride (1/9) containing
0.1%triethylamne to give tert-butyl (2S)-2-[(4 25

[ (4-f1 uoro- 2-ugidwtl adatdgols ploceautk X@ x4l déscﬁsédwwfxwg@gmhmbﬁyd yIEshyl]p
yrrolidine-l- carboxylate (178ng, 58% . MS-ESI: 523.3 [ME]' WO 03/064413
PCT/ GB03(40sare-2-methyl- HINMRI-Spdsxyl: fmet MBS B Sitpyrtolidsy-29H) ; 1.80 (m 1H);

5. o7 1 TdfbindiRpl (Fftis ) 3BpmbBy v il hactsr 3ablhodih ind” L, 8%
mmol).  The crude product was purified by column chromatography eluting with
methanol/methylene chloride (2/98) to give 7-[(25)-1-acetylpyrrolidin-2-ylmethoxy]-4-[(4-
fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxyquinazoline (76mg, 58%).

MS-ESI: 465.6 [MH]"

15 'H NMR Spectrum: (100°C, DMSOds) 2.02 (m, 7H); 2.41 (s, 3H); 3.50 (m, 2H); 4.00 (s, 3H),
4.29 (m, 3H); 6.22 (s, 1H); 6.95 (t, 1H); 7.14 (d, 1H); 7.43 (s, 1H); 7.63 (s, 1H); 8.47 (s, 1H);
11.02 (br s, 1H)

The starting material was prepared as follows:
Using an analogous procedure to that described for the preparation of the starting

20 material in Example 11, ters-butyl (25)-2-(hydroxymethyl)pyrrolidine-1-carboxylate (142mg,
0.71mmol) was reacted with 4-(4-fluoro-2-methylindol-5-yloxy)-7-hydroxy-6-
methoxyquinazoline (200mg, 0.59mmol), (prepared as described for the starting material in
Example 7), and the product purified by column chromatography, eluting with
methanol/methylene chloride (1/9) containing 0.1% triethylamine to give tert-butyl (25)-2-[(4-

25 [(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxyquinazolin-7-yloxy)methyl]pyrrolidine-1-
carboxylate (178mg, 58 %).

MS-ESI: 523.3 [MH]"



8.48 (s, 1H); 11.29 (br s, 1H) Using an anal ogous procedure to that
described for the preparation of the starting 5 material in Exanple 11,
tert-but yWO(028y4423 [ (4-[ (4-fl uoro-2-nmet hyl -1 H i ndol - 5-yl ) oPgT/EB03/00343

met hoxyqui nazol i n- 7-yl oxy) net hyl ] pyrrol *fl;i_ne-l - car boxyl ate (170ng,
0.33mmol ) was reacted wth hydrogen chlioride in dioxane. The solid was

washed. CRSBHoRR e SDNERRH S0 o 8l e Rl SR et A PR 9

amoni a4 mrgeafiaraﬁll 35@ 6122’% ﬁhi)(éﬁ '(qu ?1&"%& Py hlzbl ('BBQQI n-gyéwlw/élg 10

met hoxy- 7 i di n-2-yl'met hoxy] qui nazol i né (

423.5 [ms{snmwmzspmwm (DVMBQd6) 1.53 (m 1H); 1 71 (m 2H) 1.88 (m
1H); 240(5 in, ; 3.52 (m 1H); 3.98 (s, .3H): 4.04 (d,
2H): 6.22 (sU E‘Igl)aIl 6“‘3%0(“% PrP?Q%F?‘:?tolﬁla d‘gs"{'ll%j’d f°r7%1§7pr€éarati‘?lb of ?h%gaitélg 1H) ;
8.47 (55 1. / NJ DI
PEA, /(2\0 CI;!‘dlf%ll &]l%l- YE%QH#%' %ls f%blg ana og@ugggiuggbe%%%h}ﬁgﬁ ﬁg?ﬁ %gls)gﬁl b6ed for

t he pr epettaxyqunablid=Yayiptyomithyl] gyrrdlif e f1l-coobweyRrare€l Myig; 0.38minmdpivadrapciedxy]
- 6- et hox%loh WL (2R) -pyrrolidin-2 20 yl net hox%%qw nazol i ne (160 0. 38nmol )
was readtiddH ‘tgﬁnéEE]Qf‘Q? “b‘i’fPB’rqedérhE’§9hq was gis }“ethlaﬁgl @FLFB rTg‘F%ﬂ‘EPEt‘mwas

urifie r | orl de
?2/ 98) ?Sémgl ve 7@[3“;‘% % g?@%ﬁ%ﬁ ‘Fﬁdé{ég-‘%ﬂ q“"’t oxy Zﬂﬁwr%ﬁt s
f1 uor o- Zhumselt kujth- 7K- "Iﬁﬁil@hlﬂ5myﬂn¢thm)dl -16- giee mKﬂWomZohetmﬁ (B 2iagl- 54684 y]-6-

MS- ESI: 465.6 M—I;,) 'H NMR Spectrum (100C, DVBQd6) 2.02 (in, 7H); 2.41

(s 3f)) methoxg-Teh(A @Hyohdkp %)ﬁlne%holefpumaqumzs(l%fiﬁlg ). 6 22 (s, 1H): 6.95 (t,
é@gg %?)5 (s, 1H); 7.63 (s, 1H); 8.47 (s, 1H); 11.02 (br s,

1H) WO 54 03/ 00343 -118 The starting material was prepared as

f ]9| | gws 'H WVIRGS ot rama(DNISCH P 66 ey H) 071 haf 21de 988 hed Hpe.40hie Jmeparat i on
(0] the startin
(m, 2H); P52 (m, 1H); 3.98 (s, 3H); 4.04 (d, 2H); 6.22 (s, 1H); 6.97 (¢, 1H); 7.14 (d, 1H);

7.37 (s, 1H); 7.59 (s, 1H); 8.47 (s, 1H); 11.30 (br s, 1H)
15
Example 13

N N
Q- Q-
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Using an analogous procedure to that described for the preparation of Example 11, 4-

[(4-fluoro-2-methyl-1H-indol-5-y)oxy]-6-methoxy-7-[(2R)-pyrrolidin-2-

20 ylmethoxylquinazoline (160mg, 0.38mmol) was reacted with acetyl chloride (32 pul,
0.46mmol). The crude product was puritied by column chromatography eluting with
methanol/methylene chloride (2/98) to give 7-[(2R)-1-acetylpyrrolidin-2-ylmethoxy]-4-[(4-
fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxyquinazoline (82mg, 46%).

MS-ESI: 465.6 [MH]*

25 'H NMR Spectrum: (100°C, DMSOQd6) 2.02 (m, 7TH); 2.41 (s, 3H); 3.50 (m, 2H); 4.00 (s, 3H),
4.29 (m, 3H); 6.22 (s, 1H); 6.95 (t, 1H); 7.14 (d, 1H); 7.43 (s, 1H); 7.63 (s, 1H); 8.47 (s, 1H);
11.02 (brs, 1H)



material in Exanple 11, tert-butyl

(2R) - 2- (hydroxynet hyl ) pyrrolidi ne-|-carboxylate (1.48g, 5 7.37 nmmol) was
react ed wwoledMe44d3 f | uor o- 2- net hyl i ndol - 5- yl oxy) - 7- hydr oxy PET/GB03/00343

met hoxyqui nazoline (1.0g, 2.95mml), (pfgpared as described for the
starting material in Exanple 7), and the product purified by colum
chromat ography, eluting with nethanol/nethylene chloride (1/9) containing
0.1%triethylanmine to give tert-butyl (2R)-2- [(4-

[ (4 {1 uor o- 27ietiithug obdndriiohs Prophob @Y byt hoxyqui nazol i n-7-y1 oxy) et hyl |
pyrrolidine- éar boxylate (970mg, 62% . MS-ESI: 523.3 [MH + "H NWR

Spectrum ( DNS@&)n dnalipo(s prakdiyre Ito8May desclibhd for. @8 frepar@idn; o2theOstfrsing 3H)
3.98 S,

(br s, &\r&serk%ns@xe@me% twfé’u% é §311155%&}@62@11%0@115%FDCA&@XU@?%@%%
anal ogoyigy pr%@%ﬁgrev& ”}@Ict&escﬂtﬂeo' 4L @' 1doR6 2 BhERAMAD -9k ¥ Bgakglet | NG

mat eri a tert-bu

(2R) - 2- ﬁnémoﬁ(f({lkljﬁdzUMGO(QQgre‘l Bﬂhmlobi- i(prephred-agl Jeexipjedbfor the starting material in
nethoxyEU|nazoI|n 7-yl oxy) met hyl ] pyrrolidi ne-1- carbox | at

1. 84moF¥aiRls réact¥d thi PPNt r BYERdcHYorsodant nekyp p heelgﬁg d“itks

di I t I
W;Zﬁgdvﬁﬁﬁﬂgﬂ%@tﬁﬁﬁ%ﬁﬁaﬁﬁiCﬁﬁgﬁﬂlﬁ P2 e hﬂ%ﬂe&a? S PR R RS
ammoni a[(urﬂumnaﬂahylthi FiduB541) bk yd-6- ety qrinaed iy 7 - ylldady)mcibyl];fymbhalmxy} 6-

met hoxy-7-[ (2R) - pyrrol i di n- 2-yl met hoxy] qui nazol i ne (480ng, 62% . MS-ESI:
423 QO[Mq])qulqlp HSpé%%bum (DVBQd6) 1.53 (m 1H); 1.71 (m 2H); 1.88 (m

H) ; 52!;% ?4 (m 2H); 3.52 (m 1H); 3.98 (s, 3H); 4.04 (d, 2H);
6 b5 (s E§ 7“\'?“ 7.14'(d, 1H: 25 7.37 (s, 1H: 7.59 (s, 1H):
8. 47 (s;HNMR IpectOm( tlDMSOdm 4&xamr)e 180 (i, NH)OL DY (n, BH).2.@ i, f3H§)J PEA

F3CCH20SCF3 F O 1 NJ N- F-N F WD 03/ 064413 PCT/ GB03/ 00343 -
[ (4- FI uts 81> %9!6% 3@)&62%@@|1H5r§/?3 OxyD6L hb(hdbhy: 748 dbper itk A4- (s 1H)

yl met hoyy, , 0.41mmol ), (prepared as described for the
starti ng-“ﬁg e a? ?g&r le 11), was suspended in tetrahydrof Iran

(15nmh}, and @ising ORF ARYdRUEYkGHRHMR folMRL described for the preparation of the starting
material in Example 11, tert-butyl (2R)-2-[(4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-
methoxyquinazolin-7-yloxy)methyl]pyrrolidine-1-carboxylate (960mg, 1.84mmol) was reacted
with hydrogen chloride in dioxane. The solid was dissolved in methanol and absorbed onto an
Isolute SCX column which was washed through with methanol and then the product was

20 eluted with 7N ammonia in methanol to give 4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-
methoxy-7-[(2R)-pyrrolidin-2-ylmethoxy]quinazoline (480mg, 62%).
MS-ESI: 423.5 [MH]"
'H NMR Spectrum: (DMSOdg) 1.53 (m, 1H); 1.71 (m, 2H); 1.88 (m, 1H); 2.40 (s, 3H); 2.84
(m, 2H); 3.52 (m, 1H); 3.98 (s, 3H); 4.04 (d, 2H); 6.22 (s, 1H); 6.97 (t, 1H); 7.14 (d, 1H);
25 7.37 (s, 1H); 7.59 (s, 1H); 8.47 (s, 1H); 11.30 (br s, 1H)

Example 14
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0.45mmol ) and 2,2, 2-trifluoroethyl trifluoromethanesul phonate (98ny,
0.62mvol ) were 5 added. The m xture was heated at reflux for 1.5 hours.

Di i sopr opwbaslydsasri ne (361, 0.21nmol) and 2, 2, 2-tri fl uor ®etrhomo3/00343
trifluoronethanesul phonate (45ny, 0.21; ) were added and the m xture was
heated at reflux for a further 2 hours. The m xture was concentrated under

reduced pres ra of the residue eluting with 1%
net hanol / net aﬁ‘gﬁg cﬁ?&?‘? gglei lg’g\’}‘(é)ingg §3P@53¥ fhogy- Wﬁﬂ’&f‘a}&s triturated with
di et hyl yRhdigdx a38lidel 1 8GDLD. ‘Himﬂb Qprepared as described for the starting material in

4-[(4-fluoro-2-methyl -1 Hindol -5-yl)oxy] - 6-methoxy-7-[1-(2, 2,
trifl uoﬁdemhlﬁll)lblmrsuﬁnendatlhpltmhbrdwﬁ]rqm(ldaﬂblanﬁéuq@mmdethbd%me (\IEQBEBI 519.1

+ 1 VR Spect m 3 36 (m b5H);
)5 0 tiyng e L2 DrtiRogiyt wibuggubBngirnogi i, Gifind) 35 e 51y
6.96 (st aaddd) ,Th% n%ﬂtu%jw(l@-ﬁgated?at?r@th{xstor i@hoursl%lﬁo%%ggfl%thlyﬂa%e (§r6ﬂ’f3 (s, 1H);
11.29 (br s, 1H) Exanple ONJI FNO
N J Dﬂmmmmmoeﬁhyl\ﬂriﬂuFroﬁletllsmwglpmnn?anMiiw@ﬁlpmmdbmre@dﬁodt hat
descri bed, for the on_ of .  EX le 14, 4- 20 .

[ (4-f1 uBPHIS RS, “?ﬁ? %o%lre%”‘ff)f 6%}&%2 #@?’ﬁo@e?‘%tgrepYVbse‘ioéIE“r'fPifﬂiedyl pr opoxy
ui naz pazgisim| o%‘i‘zg}h oet hyl

%?I fl uo?g%ée??ﬁ%lfﬁg(gg{%ﬁggdaﬁ (128%@%& ngg’ mearﬁsdlglbezusll% 1{1%\»“1%3@!(5:0 | umm

chr onat ogtiaphlmetbylatd cidoridet gavs Wstiektylsalial Thietwhy kimeatecnitbdieds] ttheginde a

sticky solid. The sti cﬁky solid was dissol ved in nethanaol and absorbed onto

an | mmerewg%ﬂdmf A B HAD AN HO MO nB Cohdr of Ut od v t 1
7N amopi, H}J:lyﬁe“ N l4-ylﬁ%ﬁn&{¥?@ﬂﬁﬁzoﬁﬁ§ (éfxﬁé lzm@,t ed in ether/isohexane

and fil tere
met hyl - IMSJES(HCBHSI—WH)Iﬁxy] 6- met hoxy- 7-{

3[4(222tr|fluoroeth (%/é)@;perazml- yl ] propoxy) qui nazol i ne g}/‘lﬁo ,
245 . MSIRE/R Sprstrgny KNMS QKD d3H006n218; B9 @BABDOEIAII. 51ho 285 NARISHRS r um
(DVBQAE); 1l 8P 260 3.881s, 38 2P06 T, 22U 622 (S9168.08 1) 1077124 11 36 &; Py,

15 7.58 (s, 1H); 8.48 (s, 1H); 11.29 (brs, 1H)

Example 15
0~ LI~
/
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Using an analogous procedure to that described for the preparation of Example 14, 4-
20 [(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-(3-piperazin- 1-ylpropoxy)quinazoline
(250mg, 0.54mmol) was reacted with 2,2,2-trifluoroethyl trifluioromethanesulphonate (128mg,
0.59mmol) and purified by column chromatography, eluting with 5% methanol/methylene
chloride to give a sticky solid. The sticky solid was dissolved in methanol and absorbed onto
an Isolute SCX column. The column was washed with methanol and eluted with 7N ammonia
25 in methanol. The product was triturated in ether/isohexane and filtered to give 4-[(4-fluoro-2-
methyl-1H-indol-5-yl)oxy]-6-methoxy-7-{3-[4-(2,2,2-trifluoroethyl)piperazin-1-
yllpropoxy}quinazoline (130mg, 44%).
MS-ESI: 548.6 [MH]"



(s, 3H); 4.22 (t, 2H); 6.22 (s, 1H); 6.96 (t, 1H); 7.14 (d, 1H); 7.36 (s,
1H); 7.58 (s, 1H); 8.47 (s, 1H); 11.29 (br s, 1H) The starting materi al
was prepawodsactidl | ows: 5 A m xture of 1-tert-butoxycar b@aylgBopeeRZI ne
(1.0g, 5.37mmol), 3-brono-|-propanol (Pa9rml, 5.37mol) and potassium
carbonate (1.86g, 13.4mvl) was heated at reflux in acetonitrile (10m)

col umn chrsiR: S S, CRMOAFT o LE b Fn i 216208 AT RAT I A P

chl ori des, 3gpv.23t, REN 6 LOIOXEDAL DO MY 11 ﬁn Y A OX Y BGARY 1B ng%raa g8 Y. 29,
519 16 TN Spoctt i by bty L S ey I R et B
2.61 (t(sAH);1829@rem ) 4H); 3. 80 (t 2H) USI ng an anal ogous procedure to

t hat descri bﬁ.glsfor t he tQ{@paratl on of the starting material in Exanple 11,

1-tert - but oxyC&FHERA D Y BRI S IONOY per azi ne (432ng, 1. 77mm|) was
react gd wi t h dnfififlrd biti9Ji&- gﬁt@;ﬁ% oln%ﬁ'ﬁ PePARHe- ée%l BBy, B ehoReYT -Br

nmet hoxyqui nazol i ne (500ng, (prepar as descrlbed for t

st arti ng0-Afmbr3.aTminal) &xdapplassivf) .carbosatpr Adife; 1dalnipel) i dsebeabed atolrctﬂlmx in
0 9 hyl hl ori [

tC 2; ? WELI% rtg tl%ﬁ% (f(i{[%{l% I{cgrg} ; {}@22/ I}%él%qlg)nﬁg R&g%lﬁlag%%rg%deu%?lercredt?crelddperegsgregzln\c/le

yl)oxy] céru%témmug ?rET)IPBi ﬂlf:?reéfc’ilf%xéfﬁlﬂﬁ%)ﬁafthh% &%ﬁ%bmﬁeth ERY G2 %&41582”9
70% . LG M (ESI) 100% 566 VR Spect rum

1.38 (s;er@bi)toxgmmwm-(zmyarogyﬁdpg)pwr4me @1 92%46 (s 3H); 3.31 (m 4H);

(o 2y WMo cBEa G632, Sy 1 §19300 46 s sn, 0l Gmous

proceduuﬁ)tpgé ha& escribed for the preparation of the starting material
in Exanpl & 11, “fert-butyl 4-[3-(4-[(4-fluoro-2-nmethyl-IHindol-5-yl)oxy]-6-
25 net hoxyqummgoim Analegdue xprperdareytd piapelesczibae-fbr car peyyradée ofalse staaiged
w th hydrogen chloride in dioxane. The crudeﬁgr oduct was absorbed onto an

| sol ut e 8K ofunkXampis hilhg Lyt PreppcRBRay-ERt hedraxyniePyNPIsTZNe arthbHig i n
th |
Pﬁdo?ng y7lt ox>} eG‘éz}fJeg ﬁ%%(c rqvé pi pe[%?fl!r)\)él_z- n}ethrycl)'pl)gil;l} ?:llﬁl e (ak eydfcg%lﬁ "~ as a

pal e 16r arg®xy§@iamolind (ﬂ@n@SH #16m8),[ (Prdpareda03¢s088d 1 for Red saBhg/ ﬂ@t%ﬁ@l in- 121
1H NMR Spectrum (1‘ DVBQd6) 1.96 (m 2H); 2.30 (m 4H); 2.40 (m 5H), 69
(m 4H) Exagmple 7 s, hsrgrodwtz\st( purlfmd) by golppuy ghromugographgselting wigh: 2%: i% (d,

1H); %%tﬂaﬁbﬁ/métllylele S8ubtde WY 'gi® “rrbutyl 4-[3-(4-[(4-fluoro-2-methyl-1H-indol-5-
yDoxy]-6-methoxyquinazolin-7-yloxy)propyl]piperazine-1-carboxylate (582mg, 70%).
LC-MS (ESD) 1.67min, 100%, 566.7 [MH]*

20 'H NMR Spectrum: (DMSOde) 1.38 (s, 9H); 1.97 (m, 2H); 2.24-2.35 (m, 6H); 2.46 (s, 3H);
3.31 (m, 4H); 3.97 (s, 3H); 4.24 (t, 2H); 6.22 (s, 1H); 6.96 (t, 1H); 7.14 (d, 1H); 7.37 (s, 1H);,
7.58 (s, 1H); 8.48 (s, 1H); 11.29 (br s, 1H)

Using an analogous procedure to that described for the preparation of the starting
material in Example 11, tert-butyl 4-[3-(4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-

25 methoxyquinazolin-7-yloxy)propyl]piperazine-1-carboxylate was reacted with hydrogen
chloride in dioxane. The crude product was absorbed onto an Isolute SCX column, washing
with methanol and eluting with 7N ammonia in methanol to give 4-[(4-fluoro-2-methyl-1H-
indol-5-ylhoxy]-6-methoxy-7-(3-piperazin-1-ylpropoxy)quinazoline (96%) as a pale orange
foam.

30 MS-ESI 466.5 [MH]"*



(s, 1H); 11.32 (br s, 1H) 5 Exanple 16 / | NN OQF3 0 HNO'NF (\ NF
Nf O ,.-,,1 1 NJ Using an anal ogous procedure to that described for the
preparatlwooomﬁxanpl e 14, 2,2,2-trifluoroethyl trifl uor@eceEtdBnesdsphonat e
was reacted vmth4[(4f|uoro-2-rrethy|_— .10

i ndol - 5-yl ) oxy] - 6- net hoxy- 7- ( 2- pi per azi n-1-yl et hoxy) qui nazol i ne. The

pr oduct u if'ed. ro t aphy e ing-w t %

met hanol WM%’H F%]}/Isgiéllﬁt”];% Eﬁ) (s}tg{() (1%9 41@0# Hé (. ﬂ@ si] ?é@ 4 P47 was

di ssol ved 3my; me@faao@i), @@@§@erbeé (QNEY; M3 k&qlmteﬁ@mc | 9%, (s, MBSRAd Wi th
net hanol "and el uted W th 7N armoni a i n met hanol .” The product was

concent (satléd; Tr.dhibetshBd) t o gi ve

4-[ (4-fluoro-2-nethyl-1Hi ndol -5-yl)oxy] - 6-nmet hoxy-7-{3- 15
[4-(2,2,2-trifluoroethyl)piperazin-1-yl]ethoxy}quinazoline. MS-ESL 534.2

['VH]+5 ExN#]eSP@Ctrum (DVBQd6) 2.40 (s, 3H); 2.55 (m 4H); 2.63 (m 4H);
13 (q, 2H); 3.97 (s, 3H); 4.29 (t, 2H); 6.22 (s, 1H); 6.97

2.

(t, 1H); 7.14 (d, 1H); 7-4%-0s, 1H); 7.58 (s, 1H); 8.48 MH); 11.29 (br
s, 1H)20Exarrp|e17/ N F DIPEA, DWW N1 | N F By F~ "\ NNN
\ / 2xTFA A mixture of § Fy | 0

7-(2- br(ﬂmé‘t\ﬁ'uoxy)o- N Fuor o- 2- et hyl I(‘[i—,b dol - I F6- 25

met hoxyquiLQQMQ/l\n Opy, 0. 3Bmmol), " 1- (2\}(0 oroet piper azi ne

di -trifluoroacetic aci ([3' salt (240ng, 0.67 Ij/a‘ﬁd i iNopropyl et hyl am ne
(2931, 1.68mml) in N,N- dinethylformam de (3m ) was stirred overnight at
anbi ent tenperature. The m xture was WO 03/ 064413 PCT/ GB03/ 00343 -122

diluted with miﬂ%ydn aﬁﬁ@%@\xsq)romm&é tmttdasdqibweor(me?ﬂm ghiigdof M 14nd
concentrated un uced pressure. Columm chromat ography of "t he residue,

el uti ng2v,2 Itﬂﬂl%oqtb)tlhtaxﬂobvomhuytt%lﬂ}élooatbowasdeeagadewnh 4-[(4-fluoro-2-methyl-1H-
-{2 k)4 (d%l-S -y ox;g]et% rﬂyezt]}oxy p7e(2 plperazm-yl }letﬁloxy)g&mazo[]ﬁe The product was purified

by column chromatography, eluting with 5% methanol/methylene chloride to give a sticky

solid. The sticky solid was dissolved in methanol and absorbed onto an Isolute SCX column,
washed with methanol and eluted with 7N ammonia in methanol. The product was
concentrated from ether to give 4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-{3-
15 [4-(2,2,2-trifluoroethyl)piperazin-1-yl]ethoxy }quinazoline.
MS-ESI: 534.2 [MH]"
'H NMR Spectrum: (DMSOds) 2.40 (s, 3H); 2.55 (m, 4H); 2.63 (m, 4H); 2.79 (t, 2H); 3.13
(g, 2H); 3.97 (s, 3H); 4.29 (t, 2H); 6.22 (s, 1H); 6.97 (t, 1H); 7.14 (d, 1H); 7.41 (s, 1H); 7.58
(s, 1H); 8.48 (s, 1H); 11.29 (br s, 1H)
20
Example 17

@7 N
/ F m
| 1 |

0 ~y F DIPEA, DMF N 0 ~y F
Br\/\o N/) F—\_ /—-\ K/N\/\O N/)

\_/ 2xTFA

A mixture of  7-(2-bromoethoxy)-4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-
25 methoxyquinazoline (150mg, 0.36mmol), 1-(2-fluoroethyl)piperazine di-trifluoroacetic acid
salt (240mg, 0.67mmol) and diisopropylethylamine (293ul, 1.68mmol) in N,N-

dimethylformamide (3ml) was stirred overnight at ambient temperature. The mixture was



fluoro-2-nethyl -1 Hindol -5-yl)oxy] - 6- net hoxyqui nazol i ne (50ng, 30% . 5
M5-ESI: 498.6 [VH + "H NVR Spectrum (DVSQd6) 2.42 (s, 3H); 2.64 (t, 1H);
2.81 (t, wH)03/044409 (s, 3H); 4.32 (t, 2H); 4.47 (t, 1H); 2CFLGEWBHOWB); 6.25
(s, 1H); 6.99 (t, 1H; 7.17 (d, 1H); 7.4 (s, 1H; 7.61 (s, 1H); 8.50 (s,
1H); 11.32 (br s, 1H) The starting materral was prepared as follows: 10 A

et hoxy ARAEHT HEVY acstihoag Bl bine (e uric DieRlH el FVBERHEE e

starti ngefiREET ipddssird, Ex@oRhA 7c)hr01h£’to iﬁﬁ%l gpe el assidie, (dmiifg ) wids 4gpeat ed
wi th triphenyl phosphine (570 nyg, , 2-bromoet hanol (300 ng, 2.40

mol ) ambthhnoﬁmpnhgalpm ahbddc:argbvrxyVdﬂe{4{(3&ﬁmmth)ﬂ)ﬂ§eramnIlayl]aﬁd)xy}}é -[4-xt ur e
stirred i ent i rafure for 2 hours, ction m xture 15
was | oa "b tgetyk ﬁqg ok 'P’h ale&lrwgamag? tate as sol vent.
The rel f wer e conbr ned and evapor at ed under vacuumto give a
r esi d(ée%%h@fséh‘{g\f/gésfwﬁﬁ urated with ether, filtered and dried. This gave
7-(2- brdeeMrRoXpecfndm[ (BMSOd)y D42- (smﬁl—tbyll&l—dfrlr}tbolz%l (t 2H); 4.00 (s, 3H); 4.32 (t

5y|)ox¥ﬂ6rreho guinazoline as a white solrd 78% . 1H_N
Spectru (b%éﬁéﬁ%z‘* 29 (e ) 0FS5 (3 150; ¢-99 (pLfl); 73 ”9@1 (lgg %Frj*(s 4%67@1 (2H),

6. 21 14y, 7.16 (d, 1H), 7.42 (s, 1H), 7.62 (s, 1
8. 49 EZIHIF&(;K%I?T %32(‘2’” ﬁ)b VB (ESI() : A|:|)46 and 4518 (MZ?' A m'x'gure 22

1-(tent - but omearahm‘gyrhatetm@ra’s@irmre(dw)fouolvsbr ono- 2-f | uor oet hane (5.119),
pot assi um car bonat e and acetonitrile ). was stirred and

heatdd to 60& $L§Peflélonr%dr&‘9 thypre-3-gstityi-6H- M%tﬁ:r}(’lé‘)%g -lydexyd-t o anbi ent
tenper at d@@ﬁnﬁio}hﬁ%ﬁ rﬁﬁéﬁﬁh&ﬂf hyfpr(ﬁvt ed a%%eé’@%eﬂ’o%ﬁe ﬁsﬁﬂg " e%a ﬁs' due

was pur ograp si1rca usi'ng increa

m xt ur eSEx@fn 1esph1e>ﬁedﬁm@mheiriayI(1ﬁﬁlgtvadserea&dehmﬁmen@r}%epnmsmufg QbBal ned
4-(tert- butoxycarbon )-1-(2-fl uoroet hyl (glrperazr ne as a solid (3.7 g

NVR SpeermdrnZ Qmmn@ﬁaOmecZa&@mlole sogppyl azodigarDoxylate h’58041ag L 8§> 56

gl_? i f IlleZ)r Oacefmd 521;1%[%%@7%)& t&%aertﬁ%lr%ﬁ)ﬁ]ﬁéloﬁlp’ ﬁ#_e')drude reactl(otn nuxt e 30

4- (t erst wald oK e 8htdNYlica-chgr arkd! d}@é@@;]ﬁgféthﬁlaeemzas REIvem: Thekelevant
triethylsilane (8 m) and nethylene chloride (100 m) and the resultant

m xt ur e fiwadonstwere eelmbinedarisi erporatsdp@der @reurh & give § résadnes whirhevagirituiate was
V0 03 064333, PO CEPSLOB34 23 S1anershath 854 LU, Ces) a5 Ljadur ot e
di et hyl sefifgy]-8nskoklixy§einhRL8E ¥€a @hﬁgsgﬂdqgg@ﬁ%hyg%pr perazine trifluoroacetic
'H NMR Spectrum: (DMSOds) 2.40 (s, 3H), 3.90 (t, 2H), 3.99 (s, 3H), 4.56 (t, 2H), 6.21 (s,
20 1H), 6.97 (t, 1H), 7.16 (d, 1H), 7.42 (s, 1H), 7.62 (s, 1H), 8.49 (s, 1H) and 11.29 (s, 1H)
MS (ESI) : 446 and 448 (MH)"
A mixture of 1-(tert-butoxycarbonyl)piperazine (5g), 1-bromo-2-fluoroethane (5.11g),
potassium carbonate (9.26 g) and acetonitrile (60 ml) was stirred and heated to 60°C for 4
hours. The reaction mixture was cooled to ambient temperature and filtered and the filtrate
25 was evaporated. The residue was purified by column chomatography on silica using
increasingly polar mixtures of isohexane and ethyl acetate as eluent. There was thus obtained
4-(tert-butoxycarbonyl)-1-(2-fluoroethyl)piperazine as a solid (3.7 g).
'H NMR Spectrum: (DMSOds and CD;CO,D) 1.37 (s, 9H), 2.34-2.4 (m, 4H), 2.56 (t, 1H),
2.67 (t, 1H), 3.25-3.34 (m, 4H), 4.42 (t, 1H), 4.58 (t, 1H)
30 Trifluoroacetic acid (20 ml) was added to a mixture of 4-(tert-butoxycarbonyl)-1-(2-
fluoroethyl)piperazine (3.7 g), triethylsilane (8 ml) and methylene chloride (100 ml) and the

resultant mixture was stirred at ambient temperature for 1.5 hours. The mixture was



acid salt (6.0 g) as a solid. 'H NVR Spectrum (DVSQd6 and CD3CO2D)
3.0-3.31 (m 10H), 4.59 (m 1H), 4.75 (m 1H) 5 Exanple 18 N F N NI F DW
NO NJ BrwOoBdes@d®D Nonmi N,'~N A m xture of PCT/GB03/00343

7-[2- (2- br onoet hoxy) et hoxy] - 6- net hoxy- 4;44- f | uor o- 2- net hyl i ndol - 5- 10

yl oxy) qui nazol i ne (165ng, O0.38mmol) and I-acetyl pi perazine (129ny,

1. 01nmol) i N_di net hy| f i de (4m t] ni ght, at _anbi ent
tenper o Reracsth dnd iR iRl ffiGietcger Dbl priek ol S0, o e SHobr f ne
(x2), disofebdl Nastel) wandicaQN&aat mateda ¥hgre 1@%@%@@@%@ trifiRbrdBbtic

chronat ography of the residue, eluting wWith 5% 7N ammonia in
met hanok¢idetlh(d.@prachsaddi de gave

{1 or o- 2 RO rep BB RS B i R o b -7 Cp 75 A0
MS-ESk: 538.6 [MH+ 'H NVR Spectrum (DMBGd6) 1.94 (s, 3H); 2.38 (m 7H);
3.37 (m 4H); 3.63 (t, 2H); 3.82 (br t, 2H); 3.98 (s, 3H); 4.33 (br t;

2H); 6. Exafple I84); 6.97 (t, 1H); 7.14 (d, 1H); 7.41 (s, 1H); 7.60 (s, 1H);
8.48 (s, 1H); 11.29 (br s, 1H) 20 The starting nmaterial was prNepared as
follows : Using an anal ogQus procedure to that described f t he

preparation of the st n material in Exanple 11,

2- (2- bronoet hoxy) et h , (600ny, 3.54 nmmol) (J. O§: F 7697, 58,
1993), was react " A0~ z

4-1(4-fl N‘)' H-—i—n%ﬁm%-—yﬁ—e—xy(}- @dr OoXy- 6- rref\'hoxyqui nazol i ne
(1. 0g, 5 95mol ), (prepared "d‘ﬁscri bedﬁ/for the starting material in 25
Exanpl e 7). The crude product s purified by colum chronat ography,

eluting with nethanol/nethylene chloride (1/98 followed by 2/98) to give
t he expected product contam nated by triphenyl phosphi ne oxi de. This was

L s S AR D00 S o DSOS W s,
WO 0300514 §)8uradd 180 B6 203 43 8nmidd¥tandMBadeS) 1pipdi@2ind (129hfg+ 1.01mmol) in N, N-
dimethylformamide (4ml) was stirred overnight at ambient temperature. The mixture was
diluted with ethyl acetate, washed with brine (x2), dried (MgSQ,) and concentrated under
reduced pressure. Column chromatography of the residue, eluting with 5% 7N ammonia in
methanol/methylene chloride gave 7-{2-[2-(4-acetylpiperazin-1-yl)ethoxy]ethoxy }-4-[(4-
15 fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxyquinazoline (130mg, 72%).
MS-ESI: 538.6 [MH]"
'H NMR Spectrum: (DMSOQdg) 1.94 (s, 3H); 2.38 (m, 7H); 3.37 (m, 4H); 3.63 (t, 2H); 3.82
(br t, 2H); 3.98 (s, 3H); 4.33 (br t; 2H); 6.22 (s, 1H); 6.97 (t, 1H); 7.14 (d, 1H); 7.41 (s, 1H);
7.60 (s, 1H); 8.48 (s, 1H); 11.29 (br s, 1H)
20 The starting material was prepared as follows :

Using an analogous procedure to that described for the preparation of the starting
material in Example 11, 2-(2-bromoethoxy)ethanol, (600mg, 3.54 mmol) (J. Org. Chem.,
7697, 58, 1993), was reacted with 4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-7-hydroxy-6-
methoxyquinazoline (1.0g, 2.95mmol), (prepared as described for the starting material in

25 Example 7). The crude product was purified by column chromatography, eluting with
methanol/methylene chloride (1/98 followed by 2/98) to give the expected product
contaminated by triphenylphosphine oxide. This was crystallised from methanol to give 7-[2-
(2-bromoethoxy)ethoxy]-6-methoxy-4-(4-fluoro-2-methylindol-5-yloxy)quinazoline ~ (675mg,
47%).



1H NMR Spectrum (DMSCQd6) 2.40 (s, 3H); 3.63 (t, 2H); 3.85 (t, 2H); 3.90
(br t, 2H), 3.98 (s, 3H); 4.34 (br t, 2H); 6.22 (s, 1H); 6.97 (t, 1H);
7.14 (d, wH)o3/od4443. (s, 1H); 7.60 (s, 1H); 8.48 (s, 1H); PCTABOGO343, 1H) 5
Exanmple 19 N ONF OF ONDPEA'Prg4 ON NON

Di i sopropyl ethyl amine (721, 0.41mmol) and isobutyryl chloride (44ny,

0. 41nmo yI ene chl or| de (0.5m ) were added to a suspension of
Ao (4-1 Mﬁ)ﬁé?z“%“t@g‘ | H- i ndol -

yl)oxy] ‘1§ mhgge\cnﬁm( PHRBOA) @4&@'3@ B@%Y0, P43 A8 ! (t, DI 3@@«55 t @}345199' )
(prepared as scribed for the starting material in Exanple 11)
met hyl efse 3¢ht ér3i4dér(4&H)) 6.22f(etHp 6FBt, MUt BE (dllH)t hélrat i al60r(adllgbne

into solutio was stirred for 3 hours at anbient tenperature,
washed \%ﬁﬁ@ QH‘E)UEE@% Eliﬁelm hydr ogen carbonate solution, dried (MgSO4) and
15 cogcentrated under reduced pressure. Columm chronmat ography of the
residue, eluting wth 2% nethanol /nethyl ene chl ori de gave

4-[ (4-f Exanmpl@l%et hyl - | H i ndol - 5-yl ) oxy] - 7- [ ( 1-

i sobut yryl pi peri di n-4-yl) net hoxy] - 6- net hoxyqui nazol i ne (90ngy, 52% . Ms-ESI:
507.5 [MH + "H NMR Spectrum (DMVMSCQd6) 0.99 (d, 6H); 1.20 (m 2H); 1.85 (br

t, 2H); 2.13 (m 1H); 2.40 20 (s, 3H); 2.58 (br t, 1H); 8/n(m 1H); 3.07
(br t, 1H); 3.98 (m [aH 408 (br d, 2H; 4.44 (br d, 2 (s, 1H):
6.96 (t, 1H); 7.14 ¢d, ; 7.37 (s, 1H); 7.58 (s,} 1H); 98. %8 (s, 1H); 11.29
(br s, 1H) WO® 4F3 PCT/ GB03/ 00343 -125- Exa SE- / N1\ 1 1 ol
| / OSLNE.O F ON QLPEAPEC(O T O L LM g+ ~ O Using an

anal ogols roE’edureNto t hat “descriBed for JLhé p efarati On of Exanple 19, 4-

Diisopropylethylamine (72ul, 0.41mmol) and isobutyryl chloride (44mg, 0.4 1mmol), in
10 methylene chloride (0.5ml) were added to a suspension of 4-[(4-fluoro-2-methyl-1H-indol-5-
yDoxy]-6-methoxy-7-(piperidin-4-ylmethoxy)quinazoline (150mg, 0.34mmol), (prepared as
described for the starting material in Example 11), in methylene chloride (4ml). After a few
minutes all the material had gone into solution. The mixture was stirred for 3 hours at ambient
temperature, washed with saturated sodium hydrogen carbonate solution, dried MgSO,) and
15 concentrated under reduced pressure. Column chromatography of the residue, eluting with 2%
methanol/methylene chloride gave 4-[(4-fluore-2-methyl-1H-indol-5-yhoxy]-7-[(1-
isobutyrylpiperidin-4-yl)methoxy]-6-methoxyquinazoline (90mg, 52%).
MS-ESI: 507.5 [MH]*
"H NMR Spectrum: (DMSOdg) 0.99 (d, 6H); 1.20 (m, 2H); 1.85 (br t, 2H); 2.13 (m, 1H); 2.40
20 (s, 3H); 2.58 (br t, 1H); 2.87 (m, 1H); 3.07 (br t, 1H); 3.98 (m, 4H); 4.08 (br d, 2H); 4.44 (br
d, 1H); 6.22 (s, 1H); 6.96 (t, 1H); 7.14 (d, 1H); 7.37 (s, 1H); 7.58 (s, 1H); 8.48 (s, 1H); 11.29
(brs, 1H)



[ (4-fluoro-2-nethyl-IHindol-5-yl)oxy]-6-nmethoxy-7-[(2S)-pyrrolidin-2 5

yl met hoxy] qui nazol i ne (150ng, 0.36mmol), (prepared as described for the
starting watoeneahs3 in Exanple 12), was reacted wth i soburgmdBosibdaasi de (45
A, 0.43nmmol ). The product was purifieghdy colum chromatography, eluting
wi t h et hanol / met hyl ene chloride (2/98) to give

4-[ (4-fluar o5 254ret hyl -1 H i ndol - 5-yl ) oxy] - 7-{
[ (2S)- 1%& pyrrolidin-2-yl]nethoxy }- 6-nethoxyquinazoline (95ny,

54% . 10 MS-ESI: 493 NH] + 1H NVR Spectrum (100C, DMS N.03 (m 6H);
2.02 (m 4H) 241(%]%\»7’)72.72 (m 1H: 3.54 (m 2H); 9 )ts, 3H): 4.26
(in, 2H); 4.39 (m ¢1 6.22 (s, 1H); 6.95 (t, 1H)) 7.1 d,” 1H), 7.44 (s,
1H): 7.62 (s,O4H 56 (s, 1H); 11.02 (br s, 1H fFe 21/ N O\ I
/I O\ | [/ 19

anal ogou rd%edurg to that descrlbed for th garati dn of Exanple 19, 4-
[ (4-fluoro-2-nethyl-1 Hindol-5-yl)oxy]-6-ne - [(2R) -pyrrolidin-2-

yl met hoxy] qui nazofi ne (160ngy, 0.38nmol), (prep d as described for the
starting material in 20 Exanple 13), was reacted with isobutyryl chloride
(48 A, 0. 45mRh)an ahR8 Msclﬁlbl@édui’@t% thﬂ%@éc@b@tﬂfo@Xh&ﬂeHﬂQﬂ&d%%h%’ﬁ)ay,
eIutlng vmthmehanol/methy ene chloride (2/98) to give

4-1(4-f |[G6ﬁlU)TQ—2HlB¢thyll-1-H-|ﬂ1d0ﬂ}dqﬂ)05y}y6 nexhoy-7-K(2S)- pyrrohdm—Z-

S S U St S B ™
Spect " 030 ey 2: , 2 72
1E|)ec gu@ A%#ﬁqg%mg%&géd(%ftﬁ)gkéﬁ&rﬁg%o?% (qg ﬁ)(l,;fb.?_}%ol .mTﬂ%ﬁéo?luct s ( m
6. 95 (t pufififd by/coldnn éldpmiiidgrap'hyéle’lut(}g wiltHpethdnddZnetisylentdhloride 4598 )sto gl\H)

11.02 (br
( [(E ﬂum@ 2- methylnPH-lndol-S yl)oxy] 7. {/[(ZS) -1-isobutyrylpyrrolidin-2-ylJmethoxy }-

O-F O NJ DEBERoE OO O {\PQ 9 Using an
pre
t 7

6-methoxyquinazoline (95mg, 54%).

10 MS-ESI: 493.2 [MH]"
'H NMR Spectrum: (100°C, DMSOd) 1.03 (m, 6H); 2.02 (in, 4H); 2.41 (s, 3H); 2.72 (m,
1H); 3.54 (mn, 2H); 3.99 (s, 3H); 4.26 (m, 2H); 4.39 (m, 1H); 6.22 (s, 1H); 6.95 (t, 1H); 7.14
(d, 1H), 7.44 (s, 1H); 7.62 (s, 1H); 8.46 (s, 1H); 11.02 (br s, 1H)

15 Example 21

Cr»\\\o N’) DIPEA, 'PrC(O)Cl O““‘\o N/)

Using an analogous procedure to that described for the preparation of Example 19, 4-
[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-[(2R)-pyrrolidin-2-
ylmethoxy]quinazoline (160mg, 0.38mmol), (prepared as described for the starting materijal in

20 Example 13), was reacted with isobutyryl chloride (48 ul, 0.45mmol). The product was
purified by column chromatography, eluting with methanol/methylene chloride (2/98) to give
4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-7-{[(2R)-1-isobutyrylpyrrolidin-2-yllmethoxy}-
6-methoxyquinazoeline (120mg, 64%).

MS-ESIL: 493.2 [MH]"
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(htldD, 7.4% (uddor 7.62Gud Hd;, Péebs UHE. 11TRe(bs ol i) was suspended in
| and filtered to give 4-[(4
2-met hyl - 1Hi ndol - 5-yl ) oxy] - 6- net hoxy-7-{ [

MR Spectrum (DVSQd6) 1.41 (m 2H); 1.95 (m 3H); 2.40
77 (br t, 2H); 2.85 20 (s, 3H); 3.60 (br t, 2H); 3.98 (s, 3H;
2H); 6. 22 (s, 1H); 6.97 (t, 1H); 7.14 (d, 1H); 7.39 (s 1H); 5.
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4.12
59

8.48 (s, 1 529 (br s, 1H Example 23 N | | NFOINF J
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i ng ang | ogous procedure to that descri besg he preparation of
22, 4-ﬁiﬁg?%ﬂuorU—Q—nEtE?#—i—##TﬂdU+=5 yI) -16- met hoxy- 7-
ryr Td nE2:vy 1 et ho P ERRxSol i ne . ¥0l ), (prepared as

or the starting material in ) was reacted with
sul phonyl chloride (33 A, 0.43 nndf The product

Diisopropylethylamine (721, 0.41mmol) and methanesulphonyl chloride (32ul,
0.41mmol) were added to a suspension of 4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-
methoxy-7-(piperidin-4-ylmethoxy)quinazoline (150mg, 0.34mmol), (prepared as described for
the starting material in Example 11), in methylene chloride (4ml). After a few minutes all the
material had gone into solution. The mixture was stirred for 3 hours at ambient temperature,
washed with saturated sodium hydrogen carbonate solution, dried (MgSQ,) and concentrated
under reduced pressure. The solid was suspended in methanol and filtered to give 4-[(4-
fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-{[1-(methylsulfonyl)piperidin-4-
ylJmethoxy }quinazoline (83mg, 47%).

MS-ESI: 515.5 [MH]"

'H NMR Spectrum: (DMSOde) 1.41 (m, 2H); 1.95 (m, 3H); 2.40 (s, 3H); 2.77 (br t, 2H); 2.85
(s, 3H); 3.60 (br t, 2H); 3.98 (s, 3H); 4.12 (br d, 2H); 6.22 (s, 1H); 6.97 (t, 1H); 7.14 (d, 1H);
7.39 (s, 1H); 5.59 (s, 1H); 8.48 (s, 1H); 11.29 (brs, 1H)

Example 23




5 was purified by colum chromat ography, eluting wth nethanol/nethyl ene
chloride (2/98) to give

4-1 (4- 11 uvwom3desms hyl -1 H i ndol - 5-yl ) oxy] - 6- net hoxy- 7- { [ ( 28CTAB03/00343

(et hyl sul fonyl ) pyrrolidin-2-yl]net hoxy}sui nazoline (105 ng, 59% . Ms-ESI:
5016[M—|]+'HNNRSpectrum (100C, 6) 202(m 4H) 2.41 (s, 3H)
3.38 (br t, 10 .3 6

1H); 6.96 (t. an ax}glﬁéod(s&)r r@tg t%]degcgmi tb/e %rﬁparilt on (?“# lﬂr@le %22 % 1H)
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purified by col chromat ogra | ng wth nmethanol / nmet hyl'ené chl ori de
( 2/ 98) gnfezg[(g-lﬂuero 2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-{[(25)-1-
4-1(4-fluoro-2-pethyl -1 H,i 5-yl ) oxy] - 6-,net haoxy- 7

(et hyl QHF'F*UFFW ng»me%@w%m&mwh%&l@m% 8%8@,, 57% MB- ESI :

501. 6 t 100C, DMBQd6) 2. 02 4H): 2.41 (s, 3
3.38 &Mﬂts%d‘r"ﬁw%?c ,rum ( 4.19 (m 2)H) 4. 3(()m(dd|_|)1l—l) 6. (22 (sH)lH)

6.96 (t HNHMR Ipckarufud (1000; DMS@HGQQOZMI&,AH), 841 @53K3x, 338-1Ibr t8214{7 490 (s’l,H)
1 02 (br_ s, 1H) WO 03/064413 PCT/ GB03/ 00343 -128- Exa 25 OH
NI AH); AP (MCAHNEASY (ddg AFD; 6.22 (s, 1H); 6.96 (¢, 1H); 7.14 (d, 1 ) 5 40 (s, 1H) 764

(s, 1H); 8.47 (s, 1H); 11.02 (br s, 1H)
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15 Using an analogous procedure to that described for the preparation of Example 22, 4-
[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-[(2R)-pyrrolidin-2-
ylmethoxy]quinazoline (160mg, 0.38 mmol), (prepared as described for the starting material in
Example 13), was reacted with methanesulphonyl chloride (35 ul, 0.45 mmol). The product
was purified by column chromatography, eluting with methanol/methylene chloride (2/98) to

20 give 4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-{[(2R)-1-

(methylsulfonyl) pyrrolidin-2-yljmethoxy }quinazoline (108mg, 57%).

MS-ESI: 501.6 [MH]*

'H NMR Spectrum: (100°C, DMSOds) 2.02 (m, 4H); 2.41 (s, 3H); 3.38 (br t, 2H); 4.00 (s,

3H); 4.19 (m, 2H); 4.30 (dd, 1H); 6.22 (s, 1H); 6.96 (t, 1H); 7.14 (d, 1H); 7.40 (s, 1H); 7.64
25 (s, 1H); 8.47 (s, 1H); 11.02 (br s, 1H)



rN~O\ \N'" ~/NJ N NOppppN N MO/ / N r N ~~ O&\NN ~/ 5 A mxture
of 7-[3-(4-allylpiperazin-I|-yl)propoxy]-4-chloro-6-nmethoxyqui nazoli ne (288
ng, 0. 76 womB)e4453 hydr oxy- 7- azai ndol e (113 ng, 0.84 mmol ) pClwrpanad as
described for the starting materi al ipléyﬁnple 2), and potassi um carbonate
(116 nmy, 0.84 mmol) in DVA (8 mM) was stirred at 85C for 3 hours and
allowed to cool_to anbient tenperature. The m xture was filtered, the
filtrat i@@&g%#—sat ed under vacuum and the residue purified by colum 10
chromat ography eluting with nethyl ene chloride/ net hanol (saturated with
ammoni a) (100/8/1). The vol atiles were renoved under vacuumto give a
white solid which was ™yurated with diethyl etrher/\f/i«chered and dried to
give 7-[3-(4-allylpi ;/dl-l yL)}prapaxy] - 4- \)

(7- azai ndol - 5-yl oxyY- 6 met hoxyqui nazol i ne (280NMAG77% . MS-ESL 475 [ NAH]'
15 1H NWR Spectrum (CDCl1l3) 2.14 (m 2H); 2.53 (rn H) 2.59 (t, 2H), 3.03
(d, 2H); 4.07 (s, 3H); 4.29 (t, 2H); 5.20 (m 2 9 (m 1H); 6.55 (m
1H); 7.35 (s, 1H); 7.40 (m 1H); 7.61 (s, 1H; . 1H); 8.30 (d, 1H);
8.60(s, 1H); 9.68 (s, 1H). The starting matergal mas prepared as foll ows:
To a suspensi on of 4-chloro-7-hydroxywgo et hgkyqui nazol i ne (300 ng, 1.43
nmml ), 20 (prepared as described for thg ing material in Exanple 4),
in nethylene chloride (15 m) r@s’éelﬁé enyl phosphine (522 ny, 2.0
mol ), 3-(4-allyl piperazi nNN)\pJ opan-|-ol (288 WO 03/064413

PCT/ GB03/ 00343 -129 ng, 1.57 mmol), ( 2755707), and dii sopropyl

azodi carboxylate (336 |, 1.71 mol )" the mxture stirred at anbi ent
tenperature for 2 hours. The crud& Fea¢tion m was | oaded directly
onto a silica chromat ography colum an8i el ute ty met hyl ene

chl oride/ nethanol (95/5). The volatile sol ents were renoved under vacuum
to give 7-[3-(4-allylpiperazin-1 5 Mo A N . .
yl ) propoxy] - 4- chl or o- 6- et hox>l/,qu|,aq/oll N,‘én oil which crystallised on

standi n 480 ., 899 .
g (480 ny AN

5 A mixture of 7-[3-(4-allylpiperazin-1-yl)propoxy]-4-chloro-6-methoxyquinazoline (288
mg, 0.76 mmol), 5-hydroxy-7-azaindole (113 mg, 0.84 mmol), (prepared as described for the
starting material in Example 2), and potassium carbonate (116 mg, 0.84 mmol) in DMA (8 ml)
was stirred at 85°C for 3 hours and allowed to cool to ambient temperature. The mixture was
filtered, the filtrate evaporated under vacuum and the residue purified by column

10 chromatography eluting with methylene chloride/methanol (saturated with ammonia)
(100/8/1). The volatiles were removed under vacuum to give a white solid which was
triturated with diethyl ether, filtered and dried to give 7-[3-(4-allylpiperazin-1-yl)propoxy]-4-
(7-azaindol-5-yloxy)-6-methoxyquinazoline (280 mg, 77%).

MS-ESI: 475 [MH]"

15 'H NMR Spectrum: (CDCls) 2.14 (m, 2H); 2.53 (m, 8H); 2.59 (t, 2H), 3.03 (d, 2H); 4.07 (s,
3H); 4.29 (t, 2H); 5.20 (m, 2H); 5.89 (m, 1H); 6.55 (m, 1H); 7.35 (s, 1H); 7.40 (m, 1H); 7.61
(s, 1H); 7.86 (d, 1H); 8.30 (d, 1H); 8.60(s, 1H); 9.68 (s, 1H).

The starting material was prepared as follows:
To a suspension of 4-chloro-7-hydroxy-6-methoxyquinazoline (300 mg, 1.43 mmol),

20 (prepared as described for the starting material in Example 4), in methylene chloride (15 ml)

was added triphenylphosphine (522 mg, 2.0 mmol), 3-(4-allylpiperazin-1-yl)propan-1-ol (288



Ms-ESI: 377-379 [MH + '"H NWR Spectrum (CDC13) 2.12 (m 211); 2.51 (m 8H);
2.57 (t, 211); 3.01 (d, 2H); 4.05 (s, 3H); 4.27 (t, 2H; 5.16 (m 2H);
5.87 (m wWH)03/064433% (s, 1H); 7.38 (s, 1H); 8.85 (s, 1H) 10PEfTxcBIWAORE N 2TFA
OMOF + N Br ON 2 N OMONF 3 _ {f 1-Prop-2-ynyl pi perazine di TFA
salt (329 ng, 0.94 mmol) and pot assi um carbonate (258 ng, 1.87 mmol) were

et by i ol S3-PPy Bt 3750 R0 RPL RPN Hrodic b ot hbrymoR BRLpe e
as descijige itﬂfed dthEnbidR Tt d h G ariRL ﬁfr'Zahoer BRPh& Ehetidn"mBAhe (Risbodel- The

reaction mxture was stirred at WO 03/064413 PCT/ GB03/ 00343 -130 85'C
over ni gdiredvlyf amte b eiling chiioltaygeghhy Tdodurfin lahd @leedvasthcoetbglnne ahleddaﬁnndélanwlacuum
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fl uor o- 899®t hyl i ndol - 5-yl ) oxy] - 6- met hoxy- 7- {3-[ 4- ( 2- pr opynyl ) pi per azi n- 1-

yl ] propo }égumazollne as a white solid (115 ng, 73%. MS-ESI : 504 [MH +
lHNNRM)% 1.96 (m 2H); 2.39 (s, 3H); 2.42 (m 2H); 2.45
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lH) 8 814627 {tHH); 5116260, (21); 5.87 L) 1A)9. 51 @F 1H)IJ. 386k erH)aB.86&s, phepar ed as
foll ovvs . Potassium carbonate (1.04 g, 7.5 mmol) and propargyl brom de (654
ny, 405 nmmol) were added to a solution of

tert- bu?ﬁl lleoié)eram necar boxyl ate (931 ng, 5.0 mml ) in acetone (5 m).

The re ture was heated at 60C for 1 hour, and then filtered to
renove the
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15 1-Prop-2-ynylpiperazine diTFA salt (329 mg, 0.94 mmol) and potassium carbonate
(258 mg, 1.87 mmol) were added to a solution of 7-(3-bromopropoxy)-4-[(4-fluoro-2-
methylindol-5-yl)oxy]-6-methoxyquinazoline (144 mg, 0.31 mmol), (prepared as described for

the starting material in Example 7), in DMA (3.6 ml). The reaction mixture was stirred at



15 inorganics. The solvent was renoved under vacuumto give a crude product
which was purified by columm chromat ography (10-30% et hyl acet at e/ hexane)
yi el di ng wo-opneqas gyl pi per azi ne- 1-carboxylic acid tert-butrgir/GmBen34894 ny,
80% . 1H NWR Spectrum (CDC13) 1.46 (s,q @—9; 2.25 (t, 1H; 2.51 (t, 4H);

3.31 (d, 2H); 3.47 (t, 4H) Trlfluoroace Ic acid (5 M, muvol) was added to

(559 55 Svertiah e RErRURERT” Ol alrae s SompntartEuRBR AT b o “ome.
stirred cﬁfde 1P lval Eﬁﬂﬁ%ﬁ%&‘ébﬁuﬁﬂhr&ﬁat@kﬁgﬁfélu WHF dc?la%sﬁ ek nﬁﬁﬁres

renmoved er high vacuum The residue S azeotroped W|t et hanol
yi el di ngf ammoophﬂetymolm mcttpylpmr@iorme (dite 79d)] Woreoaaiepurdicatadnt by(co®6bn ny, 98%)

whi lid.. MG-E 5 5 1H NVR Spect . 6 : t,
ary - 5 shyoioupihy Sytes (i Apyore o1 ihago) livErgNRES () SR
03/064 / | F+NHON1 2
BRI RGPy sy Emet TP 4 it RSER, T 1 2 ool
vvas addgﬂpdmmm&(pﬁnamhae aoh whitesolaf (115 mg, 73%).

3-[4-(2-1]l uaoroeth 1pera2|n 1-yl]propan-1-ol (203 ng, 1.07 nmol),
t ri phenMPFed pAPh 57 my, 1.36 nmml) and

4-[(4-fh I r v I ne
(330 g, HOVH SRERM (SRRt o6 o RS 3 6 S Y R plIE A B '
Exanpl e (f)1H)j 7122{(& R Roeth41e); 687%s,8H); 4. 2het, neRCs. 2D (s, 1HYL 619& (tyald); Fti4r r ed
at anbient 10 tenperature for 1.5 hours and then | oaded directly onto a

silidf 6blhnT 3é|(ﬁ|t1|1ﬂg7 W8 (h TRDn8 41 (Fr &H):olf 1. 2®RrandD i n net hyl ene chl ori de
3(/I1]1{3Er32|)oo§<§} gﬁ?ft}iﬁh%u&ﬁagé ‘st%ﬁ{ﬂ% tg’lg)g?pegai: ;]ol(;/] 6- met hoxyqui nazol i ne
(413 ny, 83%pbtaAsu@ cafviohste $DOH ¢, 7 ¥BnlES) an®pmd phfi bromide (654 mg, 5.5 mmol)
were added to a solution of tert-butyl-1-piperazinecarboxylate (931 mg, 5.0 mmol) in acetone
(5 ml). The reaction mixture was heated at 60°C for 1 hour, and then filtered to remove the
15 morganics. The solvent was removed under vacuum to give a crude product which was
purified by column chromatography (10-30% ethyl acetate/hexane) yielding
4-propargylpiperazine-1-carboxylic acid fert-butyl ester (894 mg, 80%).
'H NMR Spectrum: (CDCL) 1.46 (s, 9H); 2.25 (t, 1H); 2.51 (t, 4H); 3.31 (d, 2H); 3.47 (t, 4H)
Trifluoroacetic acid (5 ml, mmol) was added to a solution of 4-propargylpiperazine-1-
20 carboxylic acid fert-butyl ester (559 mg, 2.5 mmol) in methylene chloride (2 ml). The reaction
mixture was stirred at ambient temperature for 40 minutes before the solvent was removed
under high vacuum. The residue was azeotroped with ethanol yielding 1-prop-2-yn-1-
ylpiperazine di-trifluoroacetic salt ( 865 mg, 98%) as a white solid.
MS-EI 125 [MH]*
25 'H NMR Spectrum: (DMSOdg) 2.91 (t, 4H); 3.20 (t, 4H); 3.45 (t, 1H); 3.64 (d, 2H); 8.88 (br
s, 1H)



15 1H NWR Spectrum (DVSQd6) 1.96 (m 2H); 2.40 (s, 3H); 2.43 (m 4H); 2.45
(m 4H); 2.48 (m 2H); 2.58 (dt, 2H); 3.97 (s, 3H); 4.23 (t, 2H); 4.50
(dt, 2H);w6.02@64433 1H); 6.97 (t, 1H); 7.14 (d, 1H); 7. 36PC3/GEOBINY343. 58 (s,
1H); 8.48 (s, 1H); 11.29 (br s, 1H) Theygtarting material was prepared as
foll ows: Potassium carbonate (1.85 g, 13.4 mmol) and 1-brono-2-fl uoroet hane
(440 1, (£5.9 20 nmol ) were added to a sol ution of

tert-bu erazi necarboxylate (1 g, 5.4 mmol) in acetonitrile (12
m). The reaction m xture was stirred at 65C for 3.5 hours after which tine
WO 03/ 064413 PCT/ GB03/ 00343 -132 nore 1-brono-2-fluoroethane (160 I, 2.1
mol ) was added. The regftN onNwas heated for a further 3 hours then
filtered to renove the ' olids. The filtrate was concentrated and
t he crude product was (i fAed’usi ng col um chromat ography eluting with
ethyl acetate to gie 4J(2-fluoroethyl) -pipera }@égrxeé¥be%ylic aci d
tert-but,%g ester (714 nggs 57% . 5 MS-ESI : 23B | + 1H NMR Spectrum
(CDC13) 9 ,\pa.go (t, 4aHt 2. 0~NdisN » 3.45 (t, 4H); 4.57 (dt,
2H) Trifluordg c ac{d (3m, 17.5 ) was added to a sol ution of
4-(2-f|uqﬁ§: A of erazinﬁ-l-carboxylic acid tert-butyl ,ester (350 nyg,
1.5 mol ) '¥n net hyl ehe chloride (12 m). 10 The reaction ﬁixture was
stirred at anbient tenperature for 'SQ;:;\nutes, before the sol vent was

evapor at ed under hi gh vacuum The reskndue was azeotroped w t b4
give 1-(2- fluoroethyl)-piperazine di TRA salt (377 ng, 96%. Y
[ MVH + 1H NVR Spectrum (DvsQd6) 3.06 (s, “4H); 3.17 (m 2H); 4H) ;
4.67 (dt, 2H); 9.03 15 (br s, 1H) 3-Bronopropan-|-ol (58% 4.18 mmmol)
and potassium carbonate (2.88 g, 20.9 imol) pehHe added tlo a gol ution of
1-(2-fluoroethyl)-piperazine di TFA salt (1.5 g, 4.18
(11 mM). The reaction mxture was stirred at 85C f

| oaded directly onto a col um andge’l"m'\?d’\z\(,t/ﬁ\so
met hyl ene chloride (7/93) to 20 givVe
3-[4-(2-fluoroethyl)pi perazi Q) I}I%r}gan-l-ol (721 mg, 91%. MNS-E : 191
[ VH + 1H NMR Spectrum (CDCEWZ m 2H); 2.58 (m 8H) 2.62 (% 2H);

2.73 (t, 2H); 3.79 (t, 2H): 4.55 (dt, 2H) 25 Exanple 28

”

5 Diisopropyl azadicarboxylate (230 pl, 1.17 mmol) was added dropwise to a solution of
3-[4-(2-fluoroethyl)piperazin-1-yl]propan-1-ol (203 mg, 1.07 mmol), triphenylphosphine (357
mg, 1.36 mmol) and 4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-7-hydroxy-6-
methoxyquinazoline (330 mg, 0.97 mmol), (prepared as described for the starting material in
Example 7), in dichloromethane (8.5 ml). The reaction mixture was stirred at ambient

10 temperature for 1.5 hours and then loaded directly onto a silica column, eluting with a mixture
of methanol in methylene chloride (11/89) to give 7-{3-[4-(2-fluoroethyl)piperazin-1-
yllpropoxy}-4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxyquinazoline (413 mg,
83%) as a white solid.

MS-ESIL: 512 [MH]*

15 'H NMR Spectrum: (DMSOde) 1.96 (m, 2H); 2.40 (s, 3H); 2.43 (m, 4H); 2.45 (m, 4H); 2.48
(m, 2H); 2.58 (dt, 2H); 3.97 (s, 3H); 4.23 (t, 2H); 4.50 (dt, 2H); 6.22 (s, 1H); 6.97 (t, 1H);
7.14 (d, 1H); 7.36 (s, 1H); 7.58 (s, 1H); 8.48 (s, 1H); 11.29 (br s, 1H)

The starting material was prepared as follows:
Potassium carbonate (1.85 g, 13.4 mmol) and 1-bromo-2-fluoroethane (440 pl, 5.9

20 mmol) were added to a solution of tert-butyl-1-piperazinecarboxylate (1 g, 5.4 mmol) in

acetonitrile (12 ml). The reaction mixture was stirred at 65°C for 3.5 hours after which time



/' NOoOOOIl I ~fO\V\VI1I F ) NONKzZCO3, DMAN ON O HO gF WO
03/ 064413 PCT/ GB03/ 00343 -133 A m xture of

7- [ 2- (4- awetoglopigper azi n- 1- yl ) et hoxy] - 4- chl or 0- 6- met hoxy quiPKaAEBB0E343
(12. 249, 33.5mmol), 4-fluoro-5-hydroxy- gjirgt hyl i ndol e (5.54g, 33.5nmmol),
(prepared as described for the starting Taterial in Exanple 1), and
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heated for a further 1 hour at 85C an en stirred at anbient tenperature
over ni ghte crudéprodustt wiasepuedisd fisihg erlewin aldntcopeapityrehitmg withdehyl nedate eal give
pressure. The residue was purified bc){ col um chr omat ography eluting with
met hy| efde(2ciHosPstid)-piveriamstl-qaobgxslic pd grrihutyl apfer (614 By I7dhi ch was
suspendegs igy 2684 ]( 150nml) and heated at reflux for 1 hour. After cooling
10 the m xture wa I'l'tered and the solid dried in air to give

7-[ 2- (4-HOeMR $pepanaz (CBCH) 1.46 (s, 9H); 2.50 (t, 4H); 2.70 (dt, 2H); 3.45 (t, 4H); 4.57 (dt,

yl ) et hoxy] -4-[ (4-fluoro-2-nethyl-|Hindol -5-yl)oxy]-6-nethoxyqui nazol i ne
(10g, 6 as a white solid. "H NVWR Spectrum (DVBCQd6) 2.00 (s, 3H); 2.42

, 3H); 2.5 i 2 ; A H) 3. ; 4.00
EZ 3;)0; 4. 3? r%,"r‘%l?%t?" %?‘g@‘n?’gl,r7'§fﬂ?,gﬁ%fa§éd‘%%,t°(fl%”}‘3‘|§2’f§§t(g%“§@e§@ 45 15
(s, 1H) piper&ahel B-carbbiiylic &cid¥erf-ButylEdter (330 3g, { Brmisol) HhetBemSthlord®413 nfiV-H] +
The starting nmaterial was prepared as follows : A suspension of
4- chl 1§ dhereactips RyXtBrewasHEKizd at srabientiterapgrampe fog 40 miggeshpfoye the spvelayasd as
d ib he,starti ' ' [ t hyl hl orid
s Pelyl e U A0 TR |Blnt RaFARIRL e i gneen) or de

2- (4- aceluptdqetmpey g éxﬁziﬁc&ifrl:@lﬁﬁm@7ﬁ1€,0% , 1.16 mmol ) and diisopropyl
azodi car boxyl at e %255 ng, 1.26 nmmol) and the m xture stirred at anbient
t enper atMb €11 dB3PMillhours. The crude reaction mxture was | oaded onto a

amon )[R Peers (S anof Pl chE? (i B0t S5 e B EORAAPESER Under
vacuum® ter gityg a residue, which
3-Bromopropan-1-o01 (581 mg, 4.18 mmol) and potassium carbonate (2.88 g, 20.9

mmol) were added to a solution of 1-(2-fluoroethyl)-piperazine diTFA salt (1.5 g, 4.18 mmol)

in acetonitrile (11 ml). The reaction mixture was stirred at 85°C for 4 hours and then loaded

directly onto a column and eluted with a mixture of methanol in methylene chloride (7/93) to

20 give 3-[4-(2-fluoroethyl)piperazin-1-yl]propan-1-o0l (721 mg, 91%).

MS-EI : 191 [MH]*

'H NMR Spectram: (CDCls) 1.72 (m, 2H); 2.58 (m, 8H) 2.62 (m, 2H); 2.73 (t, 2H); 3.79 (t,

2H); 4.55 (dt, 2H)

25 Example 28
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25 was triturated with acetone, filtered and dried. This gave
7-[2-(4-acetyl pi perazi n-1-yl)ethoxy]- 4-chl oro-6-nethoxyqui nazoline as a
white solwo 3@d13y, 629 . 'H NVR Spectrum (DI\/BOdG) 1. 97 PCT/GIBEDHY3432. 50
(m 411), 2.82 (t, 2H), 3.41 (m 4H), 31%8 (s, 4.32 (t, 2H), 7.38 (s,
1H), 7.48 (s, 1H), 8.85 (s, IH Ms-ES| 65(M—|)+ 30 AIternaUver

7-[2- (4- | 4- ol - 5-
T o e PR B A e e PR D A
PCT/ Gﬁoaﬁ %‘,‘333 Smﬂn%ﬁ 4-ilbro- ﬁhyd@nty Tlﬂelﬁlyﬁnm (@%4% 3. Smb¥, ‘C]S?eﬂ)\yred\l as0

[--\ \-J A M xture of
7- ( 2- br dawebéblor)thetstart g frhatenid 12 Enmnplg (1), anid ipothe$iuig- O,arbp@m](4®4g, 33.5mmol)

(appr o Vas Jigieg it NG peiBror il (12 el a1 pdrtas e EEhpTo STBSRSIS | n
N, N- di 5abnS: t %jp@g t i ght
and t ﬁgﬁi e?%yr]f%&e)(ﬂ??atlg% (ﬁnder l)rggﬁ%)éggsgﬁgzgg%@@ﬁ?ér gZ| due Iﬁélg&%uﬁ{ﬂhgd by
col um uhxturea]he:agadaphy fiethet iligpunat 85 *Getni yhaneinel lao ninbehnentparaolre of@high). t o
give 7- LFZ (4-acetyl erazin-1- I)ethox ]-4-[(4-fluorq-2-nethyl -1Hindol -5-
yl ) oxy] - @CMW&V&E:?%%EGPP h&ones %ﬁtﬁd “BE)%IY@YC%C PRIFHIE Sl rHSId‘i\?BWéﬁwH"
details, 9;5%ggll,snggﬁr]}g@g%§g@h§feﬂﬁﬁg vHeh TfhyRhe chiohde ARURD PO SYRS o RiRPR Wifke AS
4-1 (4- f lsolat whﬁhmtsh,yshpeh&bdl indoetobe y130any dnd7hdayedrapxyhsti- fomd tHoox y difien aaaling ne

(530 ng, 1.56 mol prepared as described for the starting material_in
Exanpge thvfa mli“h‘f‘?ré’(%yf ‘?féd cHido theg gold sirgdl ) inyaig tor giye e fr[4v(#-acetylpiperazin-1-

and ar | SDar Ry +CLARAS Theufihr iRl iy REARREL A anBP (T B bl

stirredaathi@nsbli€nt tenperature for 2 hours. The crude reaction mxture was
| oaded onto a silica colum and el uted using ethyl acetate as solvent. The

r el evantH NMEcSpasHympEPMSE¥irbh? A8 ds,aHB); 8\484{&3{)@8 @y 230Ut 1.2 985a

e O dB Ch 88, M A b YA bl g 899708l 5 o T 793V

S-y1)iBxYd, -18n MEbDex MY NISEQ, 1A% 181832%%@'1&9 solid (546 nmg, 78%.
MS-ESI: 494.3 [M+H]*

The starting material was prepared as follows :
A suspension of 4-chloro-7-hydroxy-6-methoxyquinazoline (222 mg, 1.05 mmol),
(prepared as described for the starting material in Example 4), in methylene chloride (12 ml)
20 was treated with triphenylphosphine (389 mg, 1.48 mmol), 2-(4-acetylpiperazin-1-yl)ethanol
(200 mg, 1.16 mmol) and diisopropyl azodicarboxylate (255 mg, 1.26 mmol) and the mixture
stirred at ambient temperature for 2.5 hours. The crude reaction mixture was loaded onto a
silica column and eluted using methylene chloride/methanol (saturated with ammonia) (92/8).
The relevant fractions were combined and evaporated under vacuum to give a residue, which
25 was triturated with acetone, filtered and dried. This gave 7-[2-(4-acetylpiperazin-1-yl)ethoxy]-
4-chloro-6-methoxyquinazoline as a white solid (240 mg, 62%).
'H NMR Spectrum: (DMSOdg) 1.97 (s, 3H), 2.50 (m, 4H), 2.82 (t, 2H), 3.41 (m, 4H), 3.98
(s, 3H), 4.32 (t, 2H), 7.38 (s, 1H), 7.48 (s, 1H), 8.85 (s, 1H)
MS-ESI: 365 (MH)"
30 Alternatively 7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-[(4-fluoro-2-methyl-1H-indol-5-

yDoxy]-6-methoxyquinazoline may be prepared as follows:



20 'H NWR Spectrum (DVsQd6) 2.40 (s, 3H), 3.90 (t, 2H), 3.99 (s, 3H), 4.56
(t, 2H, 6.21 (s, 1H), 6.97 (t, 1H), 7.16 (d, 1H), 7.42 (s, 1H), 7.62 (s,
1H), 8.49wW03/0d43 11.29 (s, 1H) MS (ESI) : 446 and 448 (IPH)rﬂGWsIO&:maati vely
7-[2- (4-acetyl pi perazin-1-yl)ethoxy] - 4-{ - f | uor o- 2- et hyl -1 Hi ndol -
yI)oxy] 6- met hoxyqui nazol i ne may be prepared as follows: 25 NO O O O, F

/[ OH'N~-NF HON Ph3R D AD dichoronmethane ~N-~~O N 03/ 064413
PCT/ GB03/ 00343 -

4-[ (4-Fl uorof 2- meb / i ndol - 5-yl ) oxy] - 7ohydr oXxy- 6- metd
(300nmg, O. :¢3 Rl sy K prepared aswrdescr i begJi ,pl\theo A g material in
Exanpl e g/ gcetyl Pl perazi n_l—-VI‘)'Tat hanigl n(183 1/06mml) and
tri phenyl pho%phl nd (278ny, 1.3 were stirred®t ogether in

di chl oronet hane (10m ) and tHe ?ﬁ—%ture cooled in an ice/water bath. 5

otirred Tor LBkiEar LxRfod R dbi-AiTE Lty b Bpe o S, M Xt ure
2- (4- aC%ie)’ﬁoRycF{ﬁﬁa%hﬁE (Jslm%w%ﬁme(ca&a tﬁpﬁ@ﬁ?iphosiwhln%'o&g_&qyﬂﬁ?@)@qg% ne

(262ny, d diisopropyl azodi car were added
and the mwxmﬁlenm@lb anc H-at oylppefaame (258nig, ﬂdllmmdllhm MMcambiheBomneder ©mdy ed

under vacuum e residue was puri d col u hy el uting

Wb e i PR TR o SO RBIER o 870 EUPCEUh I GG PR s

furt her 1y Eésfdu@%a@*uﬂflﬁp%r ke cHBIn% tShJielPing with meth lene chlonde/methanol
7-[2-(4-acetyl pi perazin-I-yl)ethoxy] 4% [(3- flu%ro 2-nmet hyl -1 Hi ndol - 5-yl) ox

y] - 6- mMeFIEXy QiveThEb(4-aeetyipipayazid-199]) ethdkydde] (NilRote 2 antthybl H-igdelef:

her ei nbefore. The starfing, material was prepared as follows: 15 A m xture

of 1- ac&Doxyrhmethoxyguimazalipe (262mg, %) asp whigiQlithanol (1.38nml, 19. 5nmml )
d I I 30 h d
:{1 pot Wﬁ g&tﬁe%ﬁdgﬂe@gefgm ) in acetonitrile (30mM) was heate

ref ours ure was cooled, filtered and concentrat ed

under10r educeq‘herstaﬁmgrrﬁatené[h@sIpﬁ@htﬁd&s\fa&mur| fied by col um chronat ogr aphy
eluting with nmethyl ene chl oride/ net hanol | ve

2- (4- acet y| pifpeseeision f ¢ [{4flaereol-methyBbH- m&g%yl)ﬁﬁyh dui®yttess oil. 20 1H
NNR Speé%:tl%ﬁm qlgugaDgJJng (5%0 %?g, (135’6 Igﬁg))l) (%re“:f)gire%rgs déwlbe(?foézm( étamgg%ate%mfl& (t,

Example 7), in methylene chloride (15 ml) was treated with triphenylphosphine (570 mg, 2.18

/. .
gui nazol i ne

mmol), 2-bromoethanol (300 mg, 2.40 mmol) and diisopropyl azodicarboxylate (380 mg, 1.88
15 mmol) and the mixture stirred at ambient temperature for 2 hours. The crude reaction mixture
was loaded onto a silica column and eluted using ethyl acetate as solvent. The relevant
fractions were combined and evaporated under vacuum to give a residue, which was triturated
with ether, filtered and dried. This gave 7-(2-bromoethoxy)-4-[(4-fluoro-2-methyl-1H-indol-
5-yloxy]-6-methoxyquinazoline as a white solid (546 mg, 78%).
20 'H NMR Spectrum: (DMSQdg) 2.40 (s, 3H), 3.90 (t, 2H), 3.99 (s, 3H), 4.56 (t, 2H), 6.21 (s,
1H), 6.97 (t, 1H), 7.16 (d, 1H), 7.42 (s, 1H), 7.62 (s, 1H), 8.49 (s, 1H), 11.29 (s, 1H)
MS (ESI) : 446 and 448 (MH)"
Alternatively 7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-[(4-fluoro-2-methyl-1H-indol-5-
yDoxy]-6-methoxyquinazoline may be prepared as follows:

25
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4H) Alternatively

7-[2-(4-acetyl pi perazin-1-yl)ethoxy]-4-[(4-fluoro-2-nethyl-IHindol -5-

yl ) oxy] - owoaBleMy3jui nazol i ne may be prepared as fol | ows: ARCHFGHRA0e340f
4-[(4-fluoro-2-nethyl-I|Hindol -5-yl )ox_y /- hydroxy-6 25 net hoxyqui nazol i ne
(250ng, O.74mmol ), 1-acetyl-4-(2- chloroet iyl ) pi per azi ne (144ng, 0. 81nmol )

tns "heated. MUBBESTGP g P magk YRRl bty B o e a0 og
After 3@ 8w1)e§pﬂepﬁed §§<Ilésgr1%@%orf ﬂhletsﬁah%% Iaittmmlsiméxmﬁ@l Tyndar vacuum The

resi due was purified col utm chr omat ogr aphy el uti ng W'th met hyl ene
chl or i de¢etgpipanein-- s]attthmﬂ e@3migt hOoammoi)i aall tﬁﬂﬁnﬂphqsphmsm@mgel 06mmol)

7-[2- (4-acetyl pi 1- 2-met hyl -1 H- 5-yl
J1+ - S FOR iR REE B R TR S L DGR PE R MR S RRE Bot 211 &

o IS PRGBS DRRET AT SRR DA e il TpEanbRLs no

2. 90mMmohgurs( pr fapbecsheanold eqevdlhie df Ras-achrglpipetint 1-9Petimiod (1 22mg, 0 thihol,
exanpl e hereinbefore) was dissolved in nethylene chloride (10m) and

tri et hy Féfepdphospbine (%62mnﬁﬁrwolhm1i d!lSt)EﬂoaélnaégﬁlFﬁhwwqte 781 ldBmEeB 't
3. 19”1.“)%% 8 tx?e d s8R foG 1 ‘iﬁ{%ﬁlﬂ’a%é%ldtg&ld\ggfe ﬁg@@%ﬁg&%ﬁﬁﬁt ure

overni g m xture was washe

concent aad ﬂférwaaierwasqdmmeaibpeaﬁﬁlwmﬁ)mib@aplgs&mmg wiglsmpthyiché ed by col um
chromat ography eluting wth methyl ene chloride/ methanol (98/2) to give

1- acdfy Phlondf(/zleaqn@r(ag/ﬁhgﬂ gipe peude selil thaoergfurtbyopuriied by, pspparative

Spectru . 3H) ; 1 75 (t,
20y o FoenaTent-eelppBrasiiclypfuidSyf i pudian o urPladot sl LD
acet onenfdthoxdyuhithzdlife (7n1g, 119%N O N / INN~~O N HOON A mxture of
7-[3-(4-acetyl pi perazin-1- yI)propoxy] 4-chl or o- 6- met hoxyqui nazol i ne 15

(235ng, MS a2hiNdIR detgily arp given hersinbleforsr i bed for the starting material in

Exanple 7), q'_he starting material was prepared as follows:

15 A mixture of 1-acetylpiperazine (2.5g, 19.5mmol), 2-bromoethanol (1.38ml,
19.5mmol) and potassium carbonate (6.7g, 48.8mmol) in acetonitrile (30ml) was heated at
reflux for 3 hours. The mixture was cooled, filtered and concentrated under reduced pressure.
The residue was purified by column chromatography eluting with methylene chloride/methanol
(9/1) to give 2-(4-acetylpiperazin-1-yl)ethanol (1.89g, 56%) as a colourless oil.

20 'H NMR Spectrum: (CDCl) 2.09 (s, 3H); 2.50 (m, 4H); 2.57 (t, 2H); 3.48 (t, 2H); 3.63 (m,
4H)

Alternatively 7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-[(4-fluoro-2-methyl-1H-indol-5-
yDoxy]-6-methoxyquinazoline may be prepared as follows:
A mixture of 4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-7-hydroxy-6-

25 methoxyquinazoline (250mg, 0.74mmol), 1-acetyl-4-(2-chloroethyl)piperazine (144mg,
0.81mmol) and potassium carbonate (112mg, 0.81mmol) in N-methylpyrrolidinone (6ml) was
heated at 90°C for 2 hours. The mixture was cooled and water added. After 30 minutes the
solid was filtered off and dried under vacuum. The residue was purified by column
chromatography eluting with methylene chloride/methanol (saturated with ammonia) (96/4) to

30 give 7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-[(4-fluoroe-2-methyl-1H-indol-5-yl)oxy]-6-
methoxyquinazoline (310mg, 58%) as a white solid.

MS and NMR details are given hereinbefore.



hydr oxyi ndazol e (100ng, 0. 75mmol) and cesi um carbonate (303ng, 0.93mmol) in
acetone (15ml) was heated at reflux for 1.25 hours. The m xture was
cool ed, fwbtoawediand the filtrate concentrated under redecat:RBOsRaEre. The
resi due was purified by colum chromat_oi;g \phy eluting with nethylene
chl ori de/ met hanol (saturated with ammoni :Sjl (96/4). The residue was 20

further purifjed by preparative HPLC tqo give
7-[3- (4-acet %ﬁ?‘&@%&z‘?ﬁr’i-ﬁ‘ﬂw)‘ BrBAts i fodlopveiy

i ndazol - 5-yl exy) ' 27| % ardd Wai el NVR
Spectrum ( U%&%‘?fylﬁggg%%}q%&; ; 151 {\;5‘?1?0%1% Z?ﬁ Hg ; g’ égﬁ?m %&&ifbggﬁ%rt t,h'éZH) ;
3.42 ( martdig)mat8rifl 7n (185 exakipie Her@idbdfore), ds;distoREd {mddethglehe chdor3te ((18ml)lakl ;
7.60 (in, 2H);. 7.6%”(]’? 1H); 8.07 (s, 1I—%p' 8.48 (s, 1@3; 13.15 (br s, IH
25 N5 - Bsthylarying (f4auly 1 19maiody avd friglupsasaiphenyl ROt patrag R39mmpDovere
5- Met Qoxyi nd : - r 199
di sso v)é%&elrand%?rié?eﬁ%ﬁ}lgggvaé %ﬁgf??g%'%@g&n;%&é%%%%o%g&é}lﬁn%Alﬁ%g?%\gt% %}va%%? h.
Bor on t kiidhriehte d@ridd AX1gbml) efd eontbhtrsel widep Fedufedmtitytee MEheClakiBid @&s plrified Mol )
was added over 10 minutes and then the m xture WO 03/064413 PCT/ GB03/ 00343
-137 al Pywelimnochsginstoggpaybliuting Withripehgener dulorteénethsnol (8/ate &ive drasetyfor 2
hour s aqg(%tcgfor}o rtﬁ'l) (lzooalized (ie3801%n é’&?,vgat er bath. 2N Sodi um hydr oxi de was
sl oW y aade ER s ¥ p?’emol‘fadtneal‘solid was filtered off and dried
under vagUNNMRaSpLREmOUEDCI; P08 (81 esisduet,VIrp; 215ar(bf {,20)by. 76 Gt WH); 3.48
chromat ogr aphy eluting with rretggl ene chl oride/ net hanol (95/5) to give 5- 5
hydr dRy(brda H);é-i%(t,@%;éwblatSZ brown solid. 1H NVR Spectrum (DVSQd6)
6.87 (dd, 1H); 6.95 (d, 1H); 7.32 (d, 1H; 7.81 (s, 1H); 8.99 (s, 1H);
12.69 (s, 1H Ms-ESL 135 [MtH + 10 Exanple 30 N N OO O\N DVF NO NJ
Br*~O NEx@nigldpe) A m xture of
7- ( 3- br onopr opoxy) - 4- ( 1Hi ndol - 5- yl oxy) - 6- net hoxyqui nazol i ne (200ng,
0.47mmol ), (WD 00/ 4721? A, Exanpl e 314), and 1-acetyl pi per gz (180nmg,

N

1.40mmol) in N, N-djyneth Lfor rrargszg&,ageﬁﬂ) was stirred lat a enperature
for 3 hours. )
N0 i

OYN\) HO Q://‘N O*O/\/\O N

A mixture of 7-[3-(4-acetylpiperazin-1-yl)propoxy]-4-chloro-6-methoxyquinazoline

ne

15 (235mg, 0.62mmol), (prepared as described for the starting material in Example 7), 5-
hydroxyindazole (100mg, 0.75mmol) and cesium carbonate (303mg, 0.93mmol) in acetone
(15ml) was heated at reflux for 1.25 hours. The mixture was cooled, filtered and the filtrate
concentrated under reduced pressure. The residue was purified by column chromatography
eluting with methylene chloride/methanol (saturated with ammonia) (96/4). The residue was

20 further purified by preparative HPLC to give 7-[3-(4-acetylpiperazin-1-yl)propoxy]-4-(1H-
indazol-5-yloxy)-6-methoxyquinazoline (127mg, 43%) as a white foam.

'H NMR Spectrum: (DMSOdg) 1.98 (m, 5H); 2.33 (m, 2H); 2.39 (m, 2H); 2.48 (t, 2H); 3.42
(m, 4H); 3.97 (s, 3H); 4.24 (t, 2H); 7.26 (dd, 1H); 7.36 (s, 1H); 7.60 (m, 2H); 7.65 (d, 1H);
8.07 (s, 1H); 8.48 (s, 1H); 13.15 (br s, 1H)
25 MS -ESI: 477.6 [M+H]"
The starting material was prepared as follows:
5-Methoxyindazole (1.7g, 11.5mmol), (Tetrahedron, 1994, 50, 3529), was dissolved in
methylene chloride (35ml) and cooled in an ice/water bath. Boron tribromide (57.4ml of a 1M

solution in methylene chloride, 57.4mmol) was added over 10 minutes and then the mixture



15 The m xture was diluted wth ethyl acetate and washed wth brine (x2),
dried (MgSO4) and concentrated under reduced pressure. Colum

chr omat ogwephyweafiz t he resi due (5% rmet hanol / di chl or onet hame€)r/GRE3®@0343
7-[3-(4-acetyl pi perazi n-1-yl ) propoxy] Agj.ﬂl—l-l ndol - 5-

yl oxy) - 6- met hoxyqui nazol i ne (109ng, 49% as a white solid. 1H NVMR Spectrum

O Tl i bl Bl St b Bl 70
1H) ;7. 4801tdin ) ice/watdBbdth, 2N §odurftSnydfoxidd dwas 1510\41? 4ddea Suntil PHSVE-THRS!

476.6 [ MH + WD 03/ 064413 PCT/ GB03/ 00343 -138- Exanple 311 g-) | g-111- U
|/ J F @rdcipitateN] splidk wapifltdred of GHAEE) NORIGNc@ at §9°N ov2rnighiti3/The Gididoe sl 4-
[ (4-Fluorq=2-nethyl -1 Hindol -5-yl) oxy] -6-nmethoxy-7- 2S) -pyrrolidin-2-
L et hoRy RS ECAN I P BIHE 1Y e o posbib QAP T B r B e

st ar t isngydBkfhdBblel (1.0g, gg%{rpal Eorbasol@s di ssolved in pyridine (3nl) and
cooled to OC. Trichloroacetyl isocyanate (171, 0.14mmol) was added and the
i xt ur e 'HtNMReSpeconm2 (AMSQHs) 5188 (S| NBn6.9%ad, tBNOVEL(d, Ubke7.8t égudBd8.99
pressur? g% thg resj due dissolved in 7N ammonia in nmethanol and stirred at
anbi ent & dielZtseBVer ni ght and then at 50C for 2 hours. The sol vent was
r enoved O dQk. 11k pressure. Columm chromat ography of the residue (2%
to 5% 18}1%13%138?{ d+ﬂl or onet hane) gave

7-[(2S) - 1-car banmoyl pyrrolidin-2-yl net hoxy] -4-[(4-fl uoro-

2-met hyl - | H- i ndol - 5-yl ) oxy] - 6- met hoxyqui nazol i ne (40ng, 69% as a yell ow

sol i d0 Examyde ¥hoct rum (DVBOJ6) 1.80-2.50 (m 4H): 2.40 (s, 3H): 3.25 (m
2H); 3.99 (s, 3H); 4.17 (m 3H); 5.85 (s, 2H); 6.22 (s, 1H); 97 (t, 1H);
7.14 (d, 1H); 7.44 ( H; 7.59 (s, 1H); 8.47 (s, 1H); %@br s, 1H)
15 M5-ESI: 466.5 | anple 32 NN 10\I/IO(£)NF " F
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A  mixture of 7-(3-bromopropoxy)-4-(1H-indol-5-yloxy)-6-methoxyquinazoline

(200mg, 0.47mmol), (WO 00/47212 Al, Example 314), and 1l-acetylpiperazine (180mg,

1.40mmol) in N,N-dimethylformamide (4ml) was stirred at ambient temperature for 3 hours.
15 The mixture was diluted with ethyl acetate and washed with brine (x2), dried (MgSQO,) and

concentrated under reduced pressure. Column chromatography of the residue (5%

methanol/dichloromethane) gave  7-[3-(4-acetylpiperazin-1-yl)propoxy]-4-(1H-indol-5-

yloxy)-6-methoxyquinazoline (109mg, 49%) as a white solid.

'H NMR Spectrum: (DMSOde) 1.97 (m, 5H); 2.32 (m, 2H); 2.39 (m, 2H); 2.48 (t, 2H); 3.42
20 (m, 4H); 3.97 (s, 3H); 4.24 (t, 2H); 6.43 (s, 1H); 6.96 (dd, 1H); 7.35 (s, 1H); 7.42 (m, 3H),

7.58 (s, 1H); 8.46 (s, 1H); 11.17 (br s, 1H)

MS-ESI: 476.6 [MH]"



r,~N*\~ON~ NON NJ 1. CI3C(ONCOO NI') 2. NH3/MeOH | NH2 4-

[ (4-Fluoro-2-nethyl-1 Hindol-5-yl)oxy] -6-nmethoxy-7-(3 -piperazin- | 20

yl pr opoxywousnesos i ne (240ny, 0.52mmmol ), (prepared as deseciTiarb3ne3t he
starting material in Exanple 15), was_g{ssolved in pyridine (5m) and
cooled to OC. Trichloroacetyl isocyanate (610, 0.52mml) was added and the
n‘ixturegzti r'ieg! at anbi ent tenperature for 1 hour. The m xture was

concent er reduced pressure and the residue dissolved in 7N amoni a

in methanol and stirxedyat 45C for 2.5 hours. Aqueous a @ (Im) was
added and the WO 03/ 4 8—PCT/ GB03/ 00343 -139 m xture \Z@@%—rr ed at 60C
e

for 1.5 hours| and ©Qhelq at anbi ent tenperature overni ght sol vent was
renoved underO<educegdpressure. Col unm chronmat ogr ~4 he residue using
met hyl ne@%r ' mgt hanol_(90/10) foll owed bw{h e chl ori de/ met hanol

(saturat@d/wi®h ~ afhoni a) (90&)Negave a sol i iTh wad suspended in

met hanol “@hd filtered to gi VENAMeBH[ 4- 5 N0

car banmoyl pi per azi n- 1-yl ] propoxy} - 4-[ (4-fl uor o- 2eNret hyl -1 H-i ndol - 5-yl ) oxy] - 6
met hoxyqui nazol i ne (120ng, 46% as a pale yellow solid. "H NVR Spectrum
(DVBCd6) 1. 98-[(4rFhuidk)-2-12:tBR- 1{EinddHy-y)) @xyleb-fsthoBiHy: () 48mpligin2H) ;  3.28 (m
4H); 3.97 (s, 3H); 4.24 (t, 2H); 5.88 (s, 2H); 6.22 (s, 1H); .6.97 (t, . 1H);
7.14 (dymatjoxyjquypazoling <6§mﬁ; OF4mgolls (preppyred ¢ 4185%@?‘1 %cm)t,hef g Ielsﬁeg’lgl, n1H)
10 MS<ESQL . . : ' Q L 2N 2 damhte~N
Co2008, PAanPE KTt g e Gy ciffea¥o 0 HocpiofbuceRl Bk

6- [ 3- (4¢Emat 9.1 pinpenazisNadiey lapd tRPoiyirestiell 36102 hotiB! Mihey@iNenanak rdigovedS
éggg?? bggdef?(zfgzlrlfci@)@’prgs-s&]r%d;ngxt tia?gs%izugldei\ssgl]{fgg n}]?ﬁNoéIZI?lmlil)l ’me(tlgarng glrdegtir?esd at
ambient temperature overnight and then at 50°C for 2 hours. The solvent was removed under
reduced  pressure. Column chromatography of the residue (2% to 5%
10 methanol/dichloromethane) gave 7-[(2S)-1-carbamoylpyrrolidin-2-ylmethoxy]-4-[(4-fluoro-
2-methyl-1H-indol-5-yl)oxy]-6-methoxyquinazoline (40mg, 69%) as a yellow solid.
'H NMR Spectrum: (DMSQdg) 1.80-2.50 (m, 4H); 2.40 (s, 3H); 3.25 (m, 2H); 3.99 (s, 3H);
4.17 (m, 3H); 5.85 (s, 2H); 6.22 (s, 1H); 6.97 (t, 1H); 7.14 (d, 1H); 7.44 (s, 1H); 7.59 (s, 1H);
8.47 (s, 1H); 11.29 (br s, 1H)
15 MS-ESI: 466.5 [MH]"

Example 32
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2. NHy/MeOH Y

NH,

4-[(4-Fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-(3-piperazin-1-

20 ylpropoxy)quinazoline (240mg, 0.52mmol), (prepared as described for the starting material m
Example 15), was dissolved in pyridine (5ml) and cooled to 0°C. Trichloroacetyl isocyanate
(61ul, 0.52mmol) was added and the mixture stirred at ambient temperature for 1 hour. The
mixture was concentrated under reduced pressure and the residue dissolved in 7N ammonia in

methanol and stirred at 45°C for 2.5 hours. Aqueous ammonia (1ml) was added and the



starting material in Exanple 29), and cesium carbonate (303ng, 0.93mmol) in
acetone (20nl) was heated at reflux for 2 hours. The m xture was filtered
and the fwbtataizoncentrated under reduced pressure. ThecTashodoes4das
purified by colum chromatography el utij w th nethylene chloride/ nethanol
(95/5) to give 6-[3-(4-acetyl pi perazin-1-yl)propoxy]-4-(1Hindazol-5- 20

Lo g Sl ek S0P, 8BS SR Bt
2H) ;2. dolvédt, wadHemodePuhdbr rédilced Prébsurt MCohida clﬁoﬁﬁt@apﬁ%"@f%hgée%ﬁuétusm H) ;
m - 8. s, :

7.29 (dd, 1H): 7.39 (s, 1H): 7.6 2H): 7.68 (d, 1H); (s, 1H:
8. 51 ( smethfjne cidoridg/nidshans] (A4 0)NMBIESEd by gty ldniidhlerids/mehmngt Gaturated wither i al

e o STl AR RS LRSS RISELAS (10 00
stirred cZN_a'ﬁ?&/y\'@?%&a&%{;?—ﬁrﬁi%%ﬁox%?-:4L{T(4-ﬁﬂo£022~91é§h}l-1ﬂﬂﬁd6lr§¥mm-‘6fe cooled to

10C in an ice Initrally the solid dissolved to give a yellow
sol ut i omethexylquinazolinke@@0mp e46%) y=d padewglloeciofidt ate. After stirring for one
hour the 03/064413 PCT/ GB03/ 00343 -140 precipitate was filtered qoff ,
hashed SHOME SR (REISCHR T 481 FEHoT S JHmrds (hiobh: 78 srEDt 3581 ve
4- chl or @563y cr - t VAREN. 1918 €5 170 % .14 C m
SRR A LR A kTR A oS i TR A L UL (R PO
211 [ M}, 41D; Db @{shyH);e&z481(sc aHpdXyd9abes, (1991 nmg, 5. 7mmol ) was added dropw se
to a solution of 4- chloro-6-hydroxy-7-nmethoxyqui nazoline (1g, 4.75 nmol),
3-(4-1QCM§[ﬁ|§i‘p¥)r9e§z[il\ﬁHh-yl)propan-l - ol (972ng, 5.22 mmol), (prepared as
described for the starting nmaterial in Exanple 1 or Exanple 7), and

tri phenyl phosphine (1.74g, 6.65 mmol) in nethylene chloride (25ml). The

m Xt ur e Byampld 33 red at anbi ent tenperature for 2 hours. The solution was
poured onto silica 10 and eluted with nethyl ene chloride, foll owed by

met hyl enep chl ori de/ met hanol (97/3 followed oby 92/8). The f¢agthpns
h o
//

cont ai ni Nf‘h]e expect edgpr oduct were conbi /ayd evapor atgethto? gi ve
6- [ 3- (4- ac& N piesaz  pAL- Y1) pr epexyleadfs chl orlgoNe st b {nazoline (1.3g,
729 . NVR Spectrum 6) 2 =05 (m 2H) (m 2H), 2.4

oH), 2.5 ZINA5 AHCNNQ2 (s, 3H), 4. NH), 7.4 (s, 1H),
(mo2th, Bs s B a 8 oy 2t T P o

A mixture of 6-[3-(4-acetylpiperazin-1-yl)propoxy]-4-chloro-7-methoxyquinazoline
15 (235mg, 0.62mmol), 5-hydroxyindazole (100mg, 0.75mmol), (prepared as described for the
starting material in Example 29), and cesium carbonate (303mg, 0.93mmol) in acetone (20ml)
was heated at reflux for 2 hours. The mixture was filtered and the filtrate concentrated under
reduced pressure. The residue was purified by column chromatography eluting with methylene
chloride/methanol (95/5) to give 6-[3-(4-acetylpiperazin-1-yl)propoxy]-4-(1H-indazol-5-
20 yloxy)-7-methoxyquinazoline (200mg, 68%) as a pale green solid.
'H NMR Spectrum: (DMSOds) 1.95 (s, 3H); 2.00 (m, 2H); 2.34 (br t, 2H); 2.41 (br t, 2H); 2.4
(t, 2H); 2.5 (m, 2H); 3.42 (m, 4H); 4.01 (s, 3H); 4.25 (t, 2H); 7.29 (dd, 1H); 7.39 (s, 1H); 7.63
(m, 2H); 7.68 (d, 1H); 8.09 (s, 1H); 8.51 (s, 1H); 13.18 (br s, 1H)
MS-ESI: 477.6 [MH]*
25 The starting material was prepared as follows:
6-Acetoxy-4-chloro-7-methoxyquinazoline (10.0g, 39.6mmol), (WO 01/04102, Table
VI examples), was added in portions to a stirred 7N methanolic ammonia solution (220 ml)
and the mixture cooled to 10°C in an ice/water bath. Initially the solid dissolved to give a

yellow solution which then deposited a yellow precipitate. After stirring for one hour the



UO NNI, JNON N~ON1l CI3C(ONCOO,NJ N2. NH3/MeOH 1 NH2

4- (7- Azai ndol - 5-yl oxy) - 6- met hoxy- 7- ( 3- pi perazi n-1-yl propoxy) qui nazol i ne
(200nmg, WO Bo4amsol ) was di ssolved in pyridine (5ml) andproaalBd/odz30C.
Trichl oroacetyl isocyanate (5541, 0.46jgwpl) was added and the m xture
stirred at anbient tenperature for 3 hours. The nixture was concentrated

under reduced pressure d the residue dissolved in 7N nmet hanol
and st | PREBTA KiRTEHE Thnerias oFD Gfiahen gul Eedife Reflyanter hiat Yushb g
under kg gacthp;gmreo u »§d by col um

chr omat oggigphy elrutl né1 W@Fﬁﬁfgﬁ%‘?ﬂggﬁgﬁm%r?%yzﬂ hanol (90/10) to give
4- ( 7- az A NMR- Si)éWrmyODMS@ét)rﬁo%GS?}l[IB T(-(s, 1H); 7.31 (s, 1H); 8.68 (s, 1H)

car bano ?21% - 1-y] ) propoxy] qui nazol i ne (95ng, 43% as a white solid.
'HNNRéJbi'vI?Bu 6) 2.01 (m 2H); 2.35 (br t, 4H); 2.48 (t, 2H); 3.3
m 4K); 4.0 , 0 (s,
g_H) g) 57 bleté? azéﬁ%arbéxﬂzte &?91 31'@%3 7%1%311) GRis d&!@d dr@E@ge (tgq soitH)on o7f 44 |(‘|)
11.78 (bhlom 6blyﬁlrow7eﬁbt(h6ﬂ)4ﬁxﬁlaamﬁb @Bo.H. mmamaol) -3lgllacet\ﬁﬁaﬁﬁhzm-47}8)pﬁo}{am-l] + The

| d foll
- ?:rrnt 'oP W&t g ?yi&zmemﬁgle &g‘iﬂﬂﬁre dﬁi&é?%ﬁggdf for7ihe arypgntRAtgrial (p Fpgmplyl £8
d ib 55)13&5@
4e?gr Ihy FOX pr(;b?/ﬁ %ﬁ%%&gg&ngﬁ]?éarb ’l(é;?ate %ﬂ%?a}eﬁékggﬁﬁ%:(%sml prTélgar ed

as descniibett wag stirfeel &tamtlidnn gemper&tieafor 2rhomxanPhesdlition @adpoured onto silica
trlphenylghosphlne (2.97g, 11.3mml ) were added to dichl oronet hane

(42. 3Ry Eiuf@oﬁﬁ%ﬁﬁthylealfd&ﬂ%&ﬁbwwsﬂ 8y methylere, chiprirgmgshanolh g /3 élloyednd
the reag '9‘%;!3)”‘ T Uﬁﬁct ok | éﬁtqmﬂ% ﬁ@%&ﬁ%ed b §r @Eﬁérc%nib%edle}uﬁ %Qfg&ﬁteﬁflg then
concentr er uced pressure esi due was ~ puri y colum

chr omat gg&&pﬁy(@wtylpﬁgermm h- yl)iahmbb@pe—cﬁbk@mm&hmhhﬁmihné pRih 72a) owed 10
a single inpurit A second col um

by 92/ 8 th duct t
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Example 34
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4-(7-Azaindol-5-yloxy)-6-methoxy-7-(3-piperazin-1-ylpropoxy)quinazoline ~ (200mg,
20 0.46mmol) was dissolved in pyridine (5ml) and cooled to 0°C. Trichloroacetyl isocyanate
(55ul, 0.46mmol) was added and the mixture stirred at ambient temperature for 3 hours. The
mixture was concentrated under reduced pressure and the residue dissolved in 7N ammonia in
methanol and stirred at ambient temperature for 20 hours. The solvent was removed under
reduced pressure and the residue was purified by column chromatography eluting with
25 methylene chloride/methanol (90/10) to give 4-(7-azaindol-5-yloxy)-6-methoxy-7-[3-(4-
carbamoylpiperazin-1-yl)propoxy]quinazoline (95mg, 43%) as a white solid.
'H NMR Spectrum: (DMSOds) 2.01 (m, 2H); 2.35 (br t, 4H); 2.48 (t, 2H); 3.3 (m, 4H); 4.01
(s, 3H); 4.27 (t, 2H); 5.91 (s, 2H); 6.50 (dd, 1H); 7.40 (s, 1H); 7.57 (t, 1H); 7.64 (s, 1H); 7.93
(d, 1H); 8.20 (d, 1H); 8.51 (s, 1H); 11.78 (brs, 1H)



"H NWVR Spectrum (CDC13) 1.46 (s, 9H); 2.12 (m 2H); 2.42 (t, 4H); 2.57 (t,
2H); 3.44 (t, 15 4H); 4.05 (s, 3H); 4.29 (t, 2H); 7.35 (s, 1H); 7.38 (s,
1H); 8.85W093/044)3 MS-ESI 1 437.1, 439.0 [MH] + tert-Butyl 4PC{/GB03/00343
3-[(4-chl oro- 6-met hoxyqui nazol i n-7-yl ) ogpl propyl } pi per azi ne-1- carboxyl ate
(2.0g, 4.42mmol) was dissolved in N, N-di nethylacetam de (60m ) and

5- hydro i (651ny, 4.86mmvol ), (prepared as described for the
starti nié/}l%'rg é?zﬁglwﬁﬁ{gaml e 20 2), and potassium carbonate (671ng,

4. 86mol ) adcmgstaﬂ{n@mg@@glmg fodra€ fovesvsheat ed at  85C for 3 hours. The
m xture was cooled, filtered and concentrated under reduced pressure.

CoI um chr orrét@@@@pﬁilymxx-ﬁemtmmmm(mq@%73190 R&moloddi(pieparcd rastdeagtdredgave
7- dol - 5-
o L R SeE e sl RO £153 rePTOB DR HRS LSRR ne

(2. 095 8b10 a§89miﬂ6! t ‘%pr%%rb&i aszcﬁzséliliﬂ)eh"\@r SH@%EJ&M@ nia@mfﬁ Elxafhﬁe( $5) %Hh
214 (m 25 2. 44 (i o (1, 28 . pivg 3 4. 29
(t, 2H) trqﬁmﬁﬁp]@msphlm-lﬂ 97,34. 3(@11011 M)ere de¢m t() rdpchld@metha@]_(@ginﬂl H))usc?pr@@yl ( d

411 ( ’7 izggmb(g(%eoi&%lw( 3 70111'1_'1201) was8 gdée% an%i the I;gacnon mSDI(tllI'CSStlI‘I‘Cd gtl\ﬁlxbmnt

3- [ 4- (1t enpfipePMbRXNE qr?‘ﬂ@lyrjs )aBH Rﬁ&fi@dﬂ%eﬂtr%éd BRAR Rd¥uckd pPessBE.  The residue was
nethoxqu|nazoI|ne 9g, 3.55mml) was suspended in dichloromethane (60ml)

and t r phtifissk op catino c&mmht@@ap])y eluttieed with aymnidene chldridsdtithngl €563 Ydldwatl t hi s
poi nt Pgi’\“ n an ora sol uti ogn, which_ was stirred for hours at anbi ent
a

t erpePaPyfé’d) %rgévettpg PrHFOSEEHIIEE CTRE Y WHRET O PSP P4 1 PEBEPE R34 3
-142 V\’aﬁluﬁﬂ%%ﬂthaﬁgth}'fg e mé;lwxﬁe&ah&r(@g%% trmtﬂ faﬁ]ma%igsf (9845 gt R WASuyl 4-

concentrated under uced pressure a he resi conce rom

di chl or ¢3 (4elderof &Rt imngquinizukne-yioxylprapyH piperazink Uocobeglate (3aed, @9‘7'§hea

resi due was djssolved in nethanol, placed on an Isolute SCX colum, washed
with metAéPlidind then el uted with 7N ammonia in nmethanol . The product was

th 5 I t I
chi or | A HOHEE SpRi 0 EBT LT ' ATR IRLSEDY () Mol IRIELIYICB0 3045 i e
4- (7-162aHI)d®05&=BH¢)4{29@ ZIEI h(8>§y(s7}H)37318Q§,r1&m B83 (s, MH)ropoxy) qui nazol i ne

(660mg, 43% as a white fo H NVR Spectrum (DVBGd6) 1.95 (m 2H); 2.30
(m 4H) MSESL 437,1,48§.0 Mg (¢, 4H) 3.97 (s, 3H), 4.22 (t, 2H); 6.46 (d,

(

2530 (e S oAy e R £
carboxylate (2.0g, 4.42mmol) was dlssolved in N,N-dimethylacetamide (60ml) and 5-hydroxy-
7-azaindole (651mg, 4.86mmol), (prepared as described for the starting material in Example

20 2), and potassium carbonate (671mg, 4.86mmol) added. The reaction mixture was heated at
85°C for 3 hours. The mixture was cooled, filtered and concentrated under reduced pressure.
Column chromatography of the residue (8-10% methanol/dichloromethane) gave 4-(7-
azaindol-5-yloxy)-7-{3-[4-(tert-butoxycarbonyl)piperazin-1-yl]propoxy}-6-
methoxyquinazoline (2.0g, 85%) as a white solid.

25 'H NMR Spectrum: (CDCl3) 1.47 (s, 9H); 2.14 (m, 2H); 2.44 (t, 4H); 2.59 (t, 2H); 3.45 (t,
4H); 4.07 (s, 3H); 4.29 (t, 2H); 6.55 (m, 1H); 7.36 (s, 1H); 7.41 (m, 1H); 7.61 (s, 1H); 7.86
(d, 1H); 8.30 (d, 1H); 8.61 (s, 1H); 9.80 (br s, 1H)

MS-ESI: 535.0 [MH]"
4-(7-Azaindol-5-yloxy)-7-{3-[4-(tert-butoxycarbonyl)piperazin-1-yl]propoxy}-6-

30 methoxyquinazoline (1.9g, 3.55mmol) was suspended in dichloromethane (60ml) and
trifluoroacetic acid (2ml) added dropwise. All solid dissolved at this point giving an orange

solution which was stirred for 3 hours at ambient temperature. More trifluoroacetic acid (4ml)



N OLFOOI NI Cs2CC3, acetone NNN~-"-~-ON'" NNON HO HOF 15 A

m xture of 4-chloro-7-[3-(2,5-di oxoi m dazolidin-1-yl)propoxy]-6-

met hoxyquwoadobdse (200ng, O0.57mmol ), 4-fl uoro-5-hydr oxy- 2cmatBoglonzsdol e (|
Bing, 0.68nmmol), (prepared as descri b_efi42f_or the starting material in
Exanpl e 1), and caesium carbonate (279ng, 0.86mmol) in acetone (15nml) was
heated at reflux.for 4 hours. The mxture was cooled, filfered and the
11Tt o8 BN SRmaHa b QB e Su Rt SRE ittt GRETrINSur 1 e
by col unfesGlE GRPHe JERRRYofbdhtraltd it BicABLINERAR (£3) 20 rsieé b hansle (97/3
followed by 95/5) to give

7- { 3- [ 2 rithubireacetictadid. - Flyeiresidye ivasdissnivedtimye)iandkiplaodd ati an ko lpte] X wobayins
4-[(4-fluoro-2-nmet hyl -1 Hindol - 5-yl oxy] - 6- net hoxygui nazol i ne (87ng, 28% as
a br own VapkEdnyIth metieel ARG HiEP ¢ te(t%%éﬁeﬂ}ﬂ@t&ﬁzm(%%ytﬂ%?;%&@ prodyd wasihen 5 og
(in, - ' : : - ' - 4.21
(11 o) PuesR Sopitrogdodfphd eiyge Bl it phfbric ko Babyeciin £ &
1H); 7. 62nfomja) (99)5 fBloB@d bg 93 Mo gBe B3O 7(@ainddd)5-yldy)3R metitoxg-7-(BH)ipdvizik=$} :
538.6 [M+H + WO 03/064413 PCT/ (GB03/00343 -143 The starting material was
pr epar ed!PAPORIIqUERECLNE kD HBd e 2y medeBhe (1. 0g, 9. 99mol ),

3- benzyh@xyiak -1 -0 . Cgizgo nge+t.0i gh nz%)o ifRe. £ 3+ 19,
12.0mm|§i mr%’?ﬁ?é@rfdﬁoﬁgﬁi%l@’e h?'é(r)i(%égxfl%&h%&hn ?:g%ﬁgé@ﬁt%%gg
Dusopr op¥), 42 i 2H);woky (dalH) (23686, 1HL27. S l1H)j el hiHor noetd)aneg; 8. bnld, was
5 sl ovxd)i added and the m xture stirred at anbi ent tenperature overnight.

t

The xS &6, 1adde® W ¢-NRdat er, dried (MySO4) and concentrated under

reduced \p§ @%$. . +esidue was purified by colum chromat ography
el uti ng%?ﬁfbrf!@?h@qm]e chl ori de/ met hanol (98/2) to give 3-

(3-benzyl oxypropyl )i m dazol i di ne-2, 4-dione (1.3g, 53% containing 7% w w

tri phenyl phosphi ne oxide) as a pale yellow solid. 10 1H NVMR Spectrum
(DNBCHGM 2H): 3.40 (m 4H): 3.83 (d, 2H); 4.41 (s, 2H); 7.31 (m

5H); 7.94 (br s, 1H) N
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15 A mixture of 4-chloro-7-[3-(2,5-dioxoimidazolidin-1-yl)propoxy]-6-

methoxyquinazoline (200mg, 0.57mmol), 4-fluoro-5-hydroxy-2-methylindole (113mg,
0.68mmol), (prepared as described for the starting material in Example 1), and caesium
carbonate (279mg, 0.86mmol) in acetone (15ml) was heated at reflux for 4 hours. The mixture
was cooled, filtered and the filtrate concentrated under reduced pressure. The residue was
20 purified by column chromatography eluting with methylene chloride/methanol (97/3 followed
by 95/5) to give 7-{3-[2,5-dioxo0-4-(1-hydroxy-1-methylethyl)imidazolidin-1-yl]propoxy}-
4-[(4-fluore-2-methyl-1H-indol-5-yloxy]-6-methoxyquinazoline (87mg, 28%) as a brown
foam.
'H NMR Spectrum: (DMSOds) 1.17 (s, 3H); 1.22 (s, 3H); 2.06 (m, 2H); 2.42 (s, 3H); 3.57 (t,
25 2H); 3.84 (d, 1H); 4.01 (s, 3H); 4.21 (t, 2H); 4.78 (s, 1H); 6.25 (s, 1H); 6.99 (t, 1H); 7.16 (d,
1H); 7.33 (s, 1H); 7.62 (s, 1H); 8.19 (s, 1H); 8.50 (s, 1H); 11.32 (br s, 1H)
MS-ESI: 538.6 [M+H]+



3- (3-Benzyl oxypropyl )i m dazol i di ne-2, 4-dione (1.3g, 5.26mmol) was di ssol ved
in nmethanol (15nl) and the system purged with nitrogen. 10% Pal | adi um on
carbon (1WOmM3/064419% by nass) and a few drops of gl acial a®eTiGBEBODI3IWEr e
added and the m xture stirred under 15 gshydrogen atnosphere (1 atnosphere)
for 3 days. The mxture was filtered and concentrated under reduced

pressure. resi due was purified. b ol utm chromat ography eluting with
met hyl ene chI%Ber?talétfnﬁé?ﬁ%fﬁfge’afg???efl&g&@f)g’)s to give Irapny )

3- (3- hydr oxy phiaRydibindi JaaRink 41 0g: ¢9§lmmg Oﬂ%eﬁz@%@r?p Z@%olimgaaml(zms oi |

whi ch crystallised on standing. ect rum ;
3. 39 ( munddtdphergli8®sglene GH)g, 12. Ommlo(ll weth)lrrecT iDBethgBng bhﬂosde @BnDAndicrokde of

4- chl or o- 7- hydr oxy- 6- nethoxqu|nazoI|ne 665ny, 3, 16nMo (prep red as
descri bt %or PH%OF’%?%XIH}ZH@‘CWQP@?‘F%I( i Y9hEx Ehfipgol) élct‘lgmmethane (Sml

hydr oxy V4 9 an
tri phénglf)&% e|Ia1négﬁll| ﬁle lgkﬂﬁf;(%}%ﬁg gﬁngqe?gg%erﬁu% stir ed grtl% I%%tcl)llr to 0C.
Di i sopr o/pydedaxzﬂdwataf,bmey |(®te8 O)/#hdl con@mtrdted e rduced @rsshirer Thetdsaine wasnil)

was added and the m xture stirred at anbient tenperature for 3 hours.

| ni tial Pyrifiad byrreduspn ghromatography slusipg withapetbylend chiasidedngspasnel (P8 Ate er6med.
The m : I d I
1o s R GPPRRR S PR SElig resiive SRRRREC 8 mebAGnel.

4-chl or mphcﬁﬁpﬂ(gpﬁnabmg@i d¥adakolellehv Rolld. | )pr opoxy] - 6- et hoxqu nazol i ne
(765n8 69% as ale%é el low solid. 30 'H NVR Spectrum 2.09 (m

§& NMR %H)ctru@ 83 d6)2H76 (m, 3H);(3540 gny) 4H) 383 (@ 2H)24§+}1 (s7. 2 (31 1H),

7.41 (s, 1 8.87 (s, 1H MS-ESL 351.5 and 353.5 [ MH + WO
03/06445%%/7&0(37%3':?&3 . Exarple 36 / NN O\ 1/ O\ 1/ HONII

F DI AD, Ph P3.(digdnLab2iRéidngidiolidnel2, Ndiond 01.5z,! 5126mio1O WasNdikbivéd 1h NI A
m xture of 4- [(4 flﬁloro 1H i ndol - 5- yI)oxy] 6- hjggdroxy 7- met hoxyqui nazol i ne

5 (260nyetlengofhdwil) and meevgyaneeuplagecbes@rmbegbnf ot0Phialledimmt ¢thgarpem €k30ag,i n

Cor opar 4074ty Gl pRE Y orR R BB A i Aaties padkt MR R MRS D844
tri pheny hpddgahhidfospREE 1D atntds } 3idaydi The RherethaTRerddaithndafahi rred

and cooled in an ice/water bath. Di sopropyl azodi carboxyl ate (189l,
under reduced pressure. The residue was purified by column chromatography eluting with

methylene chloride/methanol (98/2 to 95/5) to give 3-(3-hydroxypropyl)imidazolidine-2,4-
dione (606mg, 73%) as a viscous oil which crystallised on standing.
'H NMR Spectrum: (DMSOds) 1.65 (m, 2H); 3.39 (m, 4H); 3.88 (s, 2H); 4.44 (t, 1H), 7.96
20 (brs, 1H)
A  mixture of 4-chloro-7-hydroxy-6-methoxyquinazoline (665mg, 3.16mmol),
(prepared as  described for the starting material in Example 4), 3-(3-
hydroxypropyl)imidazolidine-2,4-dione (600mg, 3.79mmol) and triphenylphosphine in
dichloromethane (15ml) was stirred and cooled to 0°C. Diisopropyl azodicarboxylate (747ul,
25 3.79mmol) in dichloromethane (5ml) was added and the mixture stirred at ambient temperature
for 3 hours. Initially all material went into solution but later a precipitate formed. The mixture
was concentrated and the solid residue suspended in methanol, filtered and dried in air to give
4-chloro-7-[3-(2,5-dioxoimidazolidin-1-yl)propoxy]-6-methoxyquinazoline (765mg, 69%) as a
pale yellow solid.
30 'H NMR Spectrum: (DMSOdg) 2.09 (m, 2H); 3.58 (t, 2H); 3.88 (d, 2H); 4.02 (s, 3H); 4.25 (t,
2H); 7.39 (s, 1H), 7.41 (s, 1H); 7.99 (br s, 1H); 8.87 (s, 1H)
MS-ESI: 351.5 and 353.5 [MH]*



0.96mmol ) was added. The mi xture was stirred for 3 hours and then a further
0.5 nol e 10 equi val ent of 2-(4-acetyl pi perazin-1-yl)ethanol,

tri phenylwbaspbisne and dii sopropyl azodi carboxyl ate wer e padaarb3/0THe
mxture was stirred for a further 1 houjgand then concentrated under
reduced pressure. The residue was purified by colum chromat ography
eluting with nethyl ene chl oride/ nethanol (95/5) to give

6- [ 2- (4- acet yl pi perazin-1-

yl) et hox¥hnid 3¢¢- f | uor o-1 Hi ndol - 5-yl ) oxy] - 7- net hoxyqui nazol i ne (260ng,

68% as a white 15 solid. tH NVR Spectrum (DVsQd6) 1.98 (s, 3H); 2.45 (m
2H); 2.55 (m 2 R.83 (t, 2H); 3.43 (m 4H); 4.00 (s, 3 33 (t, 2H);
6.55 (s, 1H); A, 1H); 7.30 (d, 1H); 7.41 (s, 1H); 71@:&, 1H); 7.70
(s, 1H)08.51 1H); 11. 52 (br s, 1H) M5-ESI; 4801 20 Exarrple 37
O/ N Nﬁ%‘&NE%[{E Teyompethe D PEA, di EhNoroimey RYRENG |

4-[(4-Fl o i ndol - 5-yd ) o - 7- met hoxy- eri mjmet hoxy)qw nazol

ine (210fy, 0.50nmml) vvas}s*tlgpﬁ"tsLd i n di chltor omet hdne (7nml) and

di i sopropyl et hylam ne 25 (1041, O. 50m’m|) and acetyl chloride (42l,
0.60mml ) wene afdede Ald 94 @huaﬁ)tﬁm]ﬁdomeﬂ}o %%9al%sa& qtlh@cﬁexy&oﬁlamliﬁ%ur e
was stirred at anbient tenperature overnight. e mxture was 03/ 064413
PCT/ GBOR20034 D. 80njmc51) wWasdpettdwast desbribadefor fthd stavteng Ibytesalt mrléxaacpleaq())a(ﬂjél-

sodi um h dro en c nate ed sS4 nd concen nd reduced
pressur é e‘iaé’él el 63?%‘% eg%g?nlg& uyRePaEsy 8 eéﬁf 8 ﬁt TRGTR t h
met hyl e i (

acetyl p?%éfpg%l%é{ﬁg%ng%%d g%_gﬂylﬂ&zﬁchﬂeﬁ é?%iﬁ%l I—(I)- |96nm1(13101-) 51-ny(Ih)(:hl(cg?;/r]l cthane

- 7-met h()mmiwaazsnhed@nﬂ obibdny, arﬁﬁi%wza& Bath\lhlll’)ﬂobmply‘l az’lddld‘dmxgiheec(mm

( DVBQd6) 14-1. 36 259 1.85 (m 2H); 2.01 (s, ﬁ 2.61
(br t, 99p mnzplwae mdd%d iy - matugy v stared 10y -3 Boysy apé tthﬁ fuptheyg0. édnolgH)

4 AL 1PPEaliygdid ge 28 sy el Tyt o Wi opd®

465. 1 [ Mddicarboxylate were added. The mixture was stirred for a further 1 hour and then

concentrated under reduced pressure. The residue was purified by column chromatography
eluting with methylene chloride/methanol (95/5) to give 6-[2-(4-acetylpiperazin-1-
yDethoxy]-4-[(4-fluore-1H-indol-5-yl)oxy]-7-methoxyquinazoline (260mg, 68%) as a white
15 solid.
'H NMR Spectrum: (DMSOdg) 1.98 (s, 3H); 2.45 (m, 2H); 2.55 (m, 2H); 2.83 (t, 2H); 3.43
(m, 4H); 4.00 (s, 3H); 4.33 (t, 2H); 6.55 (s, 1H); 7.09 (t, 1H); 7.30 (d, 1H); 7.41 (s, 1H); 7.48
(t, 1H); 7.70 (s, 1H); 8.51 (s, 1H); 11.52 (br s, 1H)
MS-ESI: 480.1 [MH]*
20

Example 37
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4-[(4-Fluoro-1H-indol-5-yl)oxy]-7-methoxy-6-(piperidin-4-ylmethoxy)quinazoline
(210mg, 0.50mmol) was suspended in dichloromethane (7ml) and diisopropylethylamine
25 (104pul, 0.60mmol) and acetyl chloride (42pul, 0.60mmol) were added. All solid material went

into solution. The mixture was stirred at ambient temperature overnight. The mixture was



The starting material was prepared as follows: A m xture of

4-[ (4-fluoro-I Hindol -5-yl)oxy]-6-hydroxy-7-net hoxyqui nazoline (250ny,

0. 77mol )wo(opne@as ed as described for the starting materi @CTiegBBN6dIpl € 10),
tert-butyl 4-(hydroxymethyl)piperidinefjs carboxylate (199ng, 0.92mmol),
(prepared as described for the 15 starting material in Exanple 11), and

tri phenyl phasphi 0.92 [ di chl t h 5 [ d
and cool G Bo USSR Yis GE0H! deeBs eae R FBetn gy oty (g0’ "¢
di chl or it BaeentbAcd) utRs AdRlesh PB&ufd Xt Ui WBSdw! | WieurPed Sviossiamand
then a further 0.5 nole equivalent of tert-butyl

4- (hydr ohrpmetdgydphyi pautingi nwith- cactbylznd atldoride/methhmaly | (9BA3S phd neziwend6-[(1-

di i sopropyl. azogdj.car hoxyl at e ed. T m re was_stirred for 20 hour

and t heACErBIAGRAT 'é’?“éﬁ”l}é'bi'@?‘_yl"gg@ég‘b“rag&é‘lﬁ'%'ﬁwyfﬂ# XYHENFRINE | ed by

col umg (gﬁ%@g%%@g)%tglf%.m w th ethyl acetate/hexane (1/1) followed by

nmet hyl en | ori de/ met hanol (99/1) to give

6- [ 1- (t SHINMRt Speyramb IPMSisped i-di 36 da, PH)nbsE @xy 285{2.61 (s, 3H); 2.12 (m, 1H);
fluoro-| Hindol -5-yl)oxy]-7-met hoxyqui hazoline (306ng containing 10% w w
{11 pheng1HIS priFe SO . 101 a1 ikt Guls 40 Rodr PR e b Bagi LR

t he nex t ’ 1 i1 Q- i X ) .
(rert - Bieo BTy IR AV B ey 47 1905 7.6 5, 1HD; 851 s, 1)

[ (4-fluata9l(bt4,nEHY! - 5-yl ) oxy] -7- methoxyqui nazoline (306nmg containing 10%
wWwtri %len | phosphi ne oxi de) was dissolved in 1, 4-dioxane (5nl) and 4M
hydr dfe %ﬁ%b’r“i@é [MHL, 4- di oxane (5m ) was added. The mixture was stirred

at anbi ent t?ﬂ@@(aﬁ%&rﬁatgﬁaﬁa\%gre{ﬁ%@s&?&BvJshen concentrated under reduced 30

pressure. The residue was 0 I'n nmethanol and adsorbed onto an

| sol ute SCX @ol uniRture Wasthe di- gt ttioret Hamll- Saylbxy 6 hyetol gdmedhbXyqaiMagdiiieni a
in methanol to 7g7i ve 4-[(4-fluoro-1H WD 03/064413 PCT/ GB03/ 00343 - 146
i ndol - 5340 (17 /matp ((PrsRyed ap Bessebeddionthe-spartpg maseyipbini Brapple HB. fexiBwy, 66%

Vet 8. SR el PURRHE) gL TPl Bl
7. 30 16d staitifly; rhatéBal( Sn  Hxdainp#. 471)( t andl Hriphdny@hokshinel H242m, 80.98mel) 1i) ;
11.50 (s, 1H) MS-ESL 423.1 fM—|]+ Exanpl e 3@%/ N k?om%/ I'N
di chl or dieblonemesha®l (BEm]) weditirfed and cooled to 0°C. Diisopropyl azodicarboxylate (182ul,
0.92mmol) in dichloromethane (2ml) was added. The mixture was stirred for 3 hours and then
a further 0.5 mole equivalent of fert-butyl 4-(hydroxymethyl)piperidine-1-carboxylate,
triphenylphosphine and diisopropyl azodicarboxylate added. The mixture was stirred for 1
20 hour and then concentrated under reduced pressure. The residue was purified by column
chromatography eluting with ethyl acetate/hexane (1/1) followed by methylene
chloride/methanol (99/1) to give 6-[1-(tert-butoxycarbonyl)piperidin-4-yllmethoxy-4-[(4-
fluoro-1H-indol-5-yl)oxy]-7-methoxyquinazoline (306mg containing 10% w/w
triphenylphosphine oxide) which was used without further purification in the next step.
25 MS-ESI: 523.1 [MH]"
6-[1-(tert-Butoxycarbonyl)piperidin-4-yl]methoxy-4-[(4-fluoro-1H-indol-5-yl)oxy]-7-
methoxyquinazoline (306mg containing 10% w/w triphenylphosphine oxide) was dissolved in
1,4-dioxane (Sml) and 4M hydrogen chloride in 1,4-dioxane (5ml) was added. The mixture
was stirred at ambient temperature for 2.5 hours and then concentrated under reduced

30 pressure. The residue was dissolved in methanol and adsorbed onto an Isolute SCX column,

washed with methanol and then eluted with 7N ammonia in methanol to give 4-[(4-fluoro-1H-



NJ O-NvJ NJ 10

4-[ (4-Fl uoro-1 H i ndol - 5-yl ) oxy] - 7- met hoxy- 6- ( pi peri di n-4-yl oxy) qui nazol i ne
(215mg, WOIBMwl) was suspended in dichloronethane (10n PCancB03/00343

dii sopropyl ethylam ne (I 10, 0.63mml4and acetyl chloride (45gl,

0. 63mmol ) were added. The mxture was stirred at anbient tenperature for 3

yar ogeM gk BERRG! RIS o RSO SRR (AL T St 8 Sor S8 .

The 15 gggdhdue was purified by colum chromat ography eluting with nethyl ene
chl ori de/ met hanol (98/2) to give
6-(1- adétI‘W[Bl Secirdinn (AMBIOdex .24 4m| 2H);f1l. Uotbo-d, BH):ndDF (B WH); 3:98) (b7 d, 2H);

met hoxy naz 2 _ . p r ( DYBQd6)
Lo At Skt ﬁ%v%&ﬂ o afy 35 )% aPR T
3.76 5@&% lfﬁ 98560, 1 4.06 (s, 3H; 5.00 (m 1H); 6.61 (s, 1H); 7.16
(t, 1H) 20 7.63 (d, 1 ; 749(s 1H); 7.53 (t, IH,; 7.82 (s, 1H,; 8.57
(s, 1H) MSLESE52G0r[MH]|"1H) MS-ESL 451.1 [MH + The starting material was
prepared as foll ows:

4-[ (4-Fluoro-I Hindol -5-yl)oxy] -6-hydroxy-7-met hoxyqui nazol i ne (700ng,

2. 15mmolg). CRf gpared as described for the starting material in Exanple 10),

tert-bu hydr oxypi peri di ne- 1- car boxyl ate (520ng, 2.58nmol) and

tri phenyl phosphi ne , 2.58mml) were stirred in dichl t hane
(20nm) and cool ed_ Di i sopropyl azodicarboxyl ate (SOwSBnurml ) in
di chl ororret ane (P n1 was_added and the m xture stlorred t Fanbl ent

t enper at @ Thachioxdiareeowasadi | t er ed @n FiNrat ed under
reduced S he resi due was purified byofzd)‘ ,gnit ogr aphy el uting
wi th ethyl WD 03/ 064413 PCT/ GB03/ 00343 - 147 lacetdte/isohexane (1/1)

foll owed by methyl ene chloride/ methanol (99/1) to %I ve 6-[(1-tert-
but oXfcar bonﬂf[j‘b%b@m -dfnindolyd-wxaKyl-4- IP‘(tHOW erépiperidingd ity quanagphne ] Sme,

o oo AR W RSB P PR b PERRHBRSR RS, 0 20
MB- ESI 4-
[ (4-fl uoro%nlg-?- %@o‘ﬁe@} §/]{l§ oxy(]%l&r 5%% X@g%ﬁ%ﬁ&%ﬂﬁg {ﬂ?rgvdg(g)t%%ﬂ al’%l ng 35%

ww tri phmbieyl ehpsphiraéordhales. Mmﬂmmswa\gesdsham wilh Yriidi, eollaned bpadyeoand 4M
hydrogen chl oride in 1, 4-di oxane glom was added. The m xture was stirred
£

at anbi epumdwaiaest GirBonat. drich GVeS QucprdfeRcATACE HAerTEdCEA AESS e dd Be d
pr essi ?eg&ggg 43 uflﬁgc\l,\g}pﬁo%ﬁﬁ cﬂjoﬁﬁngzﬁ)(iny eﬂmﬂg r\xnf’fﬂﬂéthﬁgﬂe &%Wcﬁ?&h%ﬁ 0 an

s U (98/2) to give 6-[(1-acetylpiperidin-4-yl)oxy]-4-[(4-fluore-1H-indol-5-yl)oxy]-7-
methoxyquinazoline (128mg, 54%) as a white foam.
'"H NMR Spectrum: (DMSOdg) 1.67 (m, 1H); 1.79 (m, 1H), 2.09 (n, 5H); 3.35 (m, 1H); 3.47
(m, 1H); 3.76 (m, 1H); 3.93 (m, 1H); 4.06 (s, 3H); 5.00 (m, 1H); 6.61 (s, 1H); 7.16 (t, 1H);
20 7.63 (d, 1H); 7.49 (s, 1H); 7.53 (t, 1H); 7.82 (s, 1H); 8.57 (s, 1H); 11.55 (br s, 1H)
MS-ESI: 451.1 [MH]"
The starting material was prepared as follows:
4-[(4-Fluoro-1H-indol-5-yl)oxy]-6-hydroxy-7-methoxyquinazoline (700mg,
2.15mmol), (prepared as described for the starting material m Example 10), tert-butyl 4-

25 hydroxypiperidine-1-carboxylate (520mg, 2.58mmol) and triphenylphosphine (677mg,
2.58mmol) were stirred in dichloromethane (20ml) and cooled to 0°C. Diisopropyl
azodicarboxylate (508pl, 2.58mmol) in dichloromethane (3ml) was added and the mixture
stirred at ambient temperature overnight. The mixture was filtered and concentrated under

reduced pressure. The residue was purified by column chromatography eluting with ethyl



wi th nmethanol and then eluted with 7N ammonia in nethanol to give

4-[ (4-fluoro-I1 Hindol -5- yl)oxy]-7-nethoxy-6-(piperidin-4-yloxy)quinazoline
(430nmg, 49%00Mer413 WO St eps), approxi mat el y 86% pure. Use®CEIGBIGW0034Burt her
purification. M5-ESI: 409.1 [VH + E]‘x:ﬁr_ple 39/ N/ N NOI NF

di chl orom et hane, DI PEA, MsCl J O ON SN) QN OON

(216, *C@uBaeipe Ui b 8 VheubEer sty bPhRRY QO 8 S R AT
Exanpl e p3@kycatbhyd Hl%@ﬁ(ﬂﬁiﬁ&rlb{%?éto[é@'ﬂﬁm(piﬁrlﬁi(h%rﬁ)o(x}Pmlﬂetﬁd}grqumazohne

di i sopropyl et hyl am ne and net hane”sul phonyl" chloride
(49l , O(SGB%rmg)cto)ntamngSa%de/d/ tmmny@iospilmmmmh) athichewas uspd direalyu fhemextThe

m xture was Stlél %d at. anbi ent tenperature for 3 hours. The m xture was
washed WiPRVIEOPHRIMBEIRYTEIGAPYy  aqueous sodi um hydrogen carbonate, dried
(Ngsog) MO Esgomeentvigj:ed under reduced pressure. The residue was purified
by columm chromat ography eluting with nethylene 25 chl ori de/ nmet hanol (98/2)
to give 4-[(4-[{(1-wor- Buﬂobdyctanhhﬂyl)ﬁrpmhc)m%yjleﬂy]met(hdbayrcﬁly{mdol- -yDoxy]-7-

(et hyl sul phonyl ) pi. perl di n-4-yl ]ox UI nazol i ne 6629 as a white
foam ~ 1PPeRIRYSHREZOHAY ém@m §0( YW Sriph nyépliozp o3Kdp) Wos gigsqlyed igyy -

22 5 By B8y e 1 o B8P i 1

1H) 11 w48 sfired mmmmauaemgazama f&drhéﬁ%ﬁ&ﬁaﬂé’oncem%ed ﬁﬁeESd:ducéchﬁr.e&su&é\lM
Exanmple 40 O, 0 §&, F NCO N5 A stirred solution of
7- (2-16r Jﬁﬁé@ﬁ%@ywﬂdwc&m ompthonqieAnd \adserped ABIGI 215 Ispiufg (X golumn, washed

7 R RS o8y, Ly BRI 8 SRSERLIOT o
N- met hy lypeoyjar- gxysihany BE{pfp&ﬁ@inmyloﬂ.y)Q\&nmoﬂ]@é ) (43010lg,St U9yedoatr atdod endteps),

tenperature overni ght. The solvent was evaporated under vacuumand the
r esi due apRRoKERaRly BG%dwrentsedhyishent Sutheppyrification.ng wi t h net hyl ene

chlori defaeihang!y vy
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4-[(4-Fluoro-1H-indol-5-yl)oxy]-7-methoxy-6-(piperidin-4-yloxy)quinazoline (215mg,

0.53mmol), (prepared as described for the starting material in Example 38), was suspended in
20 dichloromethane (10ml) and diisopropylethylamine (110ul, 0.63mmol) and methane sulphonyl
chloride (49ul, 0.63mmol) were added. All solid material went into solution. The mixture was
stirred at ambient temperature for 3 hours. The mixture was washed with brine, followed by
aqueous sodium hydrogen carbonate, dried (MgSO,) and concentrated under reduced
pressure. The residue was purified by column chromatography eluting with methylene
25 chloride/methanol (98/2) to give 4-[(4-fluoro-1H-indol-5-yl)oxy]-7-methoxy-6-{[1-
(methylsulphonyl)piperidin-4-ylJoxy }quinazoline (168mg, 66%) as a white foam.
'H NMR Spectrum: (DMSOdg) 1.85 (m, 2H); 2.12 (m, 2H); 2.91 (s, 3H); 3.19 (m, 2H); 3.43
(m, 2H); 4.02 (s, 3H); 4.87 (m, 1H); 6.55 (s, 1H); 7.10 (t, 1H); 7.30 (d, 1H); 7.44 (s, 1H);
7.47 (t, 1H); 7.76 (s, 1H); 8.52 (s, 1H); 11.49 (s, 1H)



10 (saturated with amonia) (92/8). The relevant fractions were conbi ned

and evaporated under vacuumto give

4-1 (4- 11 woam3@esms hyl -1 H i ndol - 5-yl ) oxy] - 6- net hoxy- 7-{ 2- [ RCratBogloaM3 ( 2-

propynyl ) am no] et hoxy} qui nazoline as a ute solid. (165 ng, 68%. 'H NWR

Spectrum (DVMsQd6) @ 2.32 (s, 3H), 2.40 (s, 3H), 2.86 (t, 2H), 3.14 (s,
N&i‘ﬁgl %0[1\(@@8 (s, 3H, 4.30 (t, 2H), 6.21 (s, 1H, 6.96 (t, 1H),

7 14 (d 437 4K 7.60 (s, 15 1H), 8.50 (s, 1H), and 11.29 (s,

1H) MS-ESI: 435 [ M+H} + Exarrple 41 NI N ONNO OINJ 20 A m xture of

7-[2-(4-acetyl pi perazin-1-yl)ethoxy]-4-chl oro-6-net hoxyqui nazol i ne (224

ng, O.6Example40 (prepared as described for the starting material in Exanple

28), 5-hydroxy-7- azaindole (91 ng, 0.68 mmol), (prepared as described for

the starting materi al le 2), and potassium carbonate (94 ng, 0.68

mml) in DVMA (5 m) rred at 85C for 2 hours, allowed to cool to

anmbi ent tenper af ure andrthe sol vent evaporated under vacuum The 25 residue

was purifiéd B\ chromat ography eluting with nmethylene

chl ori de/y saturated with amonia) (95/5) to give a white solid.

This wasztriturated with acetone, WO 03/064413 PCT/ GB03/00343 -149

filtered and dried to give

7-[2-64-acety pxiirpmaczlhmnlof/I7)(etlfromy§:thdx>()¥1-E(za‘lunctniz-rﬁeﬂyyld)by)nd&-s yl)oxy] -6-

met hoxyqui nazol.i ne (22 H NVR Spectrum _(CDC13

2.57 ( mhcHgryquinagelivg <259H;1g %56@1%1) <mq)>are§ asgieﬁftrlbed mtheétagglg(@gtegﬂ)m 4.29

gt 1H)2H) Ex gl?fh?& Wﬁﬁ‘% .(%2%%)s‘,(“ﬁsl‘ﬂ%‘r%dnﬁ%%&%&éﬁ’gly%gyxygﬁ?%@fl§ u%%6[8 wﬁﬁg( d,

Exanpl e ad® sthredCitNniblent heripdidture overnight. The solvent was evaporated under vacuum and

the residue purified by column chromatography eluting with methylene chloride/methanol
10 (saturated with ammonia) (92/8). The relevant fractions were combined and evaporated under

vacuum to give 4-[(4-fluoroe-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-{2-[N-methyl-N-(2-

propynyl)amino]ethoxy }quinazoline as a white solid. (165 mg, 68%).

'H NMR Spectrum: (DMSOds) : 2.32 (s, 3H), 2.40 (s, 3H), 2.86 (t, 2H), 3.14 (s, 1H), 3.42 (d,

2H), 3.98 (s, 3H), 4.30 (t, 2H), 6.21 (s, 1H), 6.96 (t, 1H), 7.14 (d, 1H), 7.40 (s, 1H), 7.60 (s,
15 1H), 8.50 (s, 1H), and 11.29 (s, 1H)

MS-ESIL: 435 [M+H}"

Example 41
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8

Neohe

20 A mixture of 7-[2-(4-acetylpiperazin-1-yl)ethoxy]-4-chloro-6-methoxyquinazoline (224
mg, 0.61 mmol), (prepared as described for the starting material in Example 28), 5S-hydroxy-7-
azaindole (91 mg, 0.68 mmol), (prepared as described for the starting material in Example 2),
and potassium carbonate (94 mg, 0.68 mmol) in DMA (5 ml) was stirred at 85°C for 2 hours,
allowed to cool to ambient temperature and the solvent evaporated under vacuum. The

25 residue was purified by column chromatography eluting with methylene chloride/methanol

(saturated with ammonia) (95/5) to give a white solid. This was triturated with acetone,



10 A m xture of

7-[3-(4-acetyl pi perazin-1-yl)propoxy] -4-chl or o- 6- net hoxyqui nazoline (190
ng, 0.50 wooB)e44ipr epared as described for the starting nmecar¢mis/onz3Exanpl e
4), 5- hydroxy-2-methylindole (81 my, Oj@p nmol), (WO 00/47212, Exanple48),
and potassium carbonate (76 ng, 0.55 nnDI) in DVA (6 m) was stlrred at

85C f h | 15 t t I t
2repor atle S L LR Rk SRl S bR St G e ogy oy
elutlngnM&ﬁ$kﬁﬁﬁﬂgﬂMﬁﬁggghh%yg@@bnethanol (saturated with ammonia) (92/8)

to give a whi'te solid. This was triturated with a m xture of ether and
acet one HfI‘iIMiReSm;ttrumn(dCDCﬂaéad (Bo(sgBHMe 2.57 (m, 4H), 2.91 (t, 2H), 3.43 (t, 2H), 3.59 (1,

é H§/|3) éi%f‘% %%E%Bﬁ& %Q@ozﬁb)‘sp @3@3 eﬁ’%ﬁﬂmsﬁgéh ﬁ?ﬁ) Z%égﬁ %“gsg(d(,&

§Qﬁ)(mzwﬂ)zggg“ﬁm%{%g53(54%}1?”] prel 6.2134(2 1H)2H) 6.804(()d((:l,m 1H),

7.24 (MS &IL; 463 pa+A$, 1H), 8.00 (br s, 1H) and 8. 52 (s, 1H) Ms-ESI: 490
[ MPH + 25 WD 03/ 064413 PCT/ GB03/ 00343 -150- Exanple 43 PO U NF NJ N
OIN J A m xture of
7-[3- (4p35h 4@2 perazi n-1-yl) propoxy] - 4-chl or o- 6- met hoxyqui nazoline (190
ng, 0.5 i T, (prepared as described for the starting material in Exanple
4), 4-fluoro- 5 5-hydroxyi (83 nmg, 0.55 mmol ), (WD 00/47212, Exanple
242), and potassium carbo ng, 0.55 mml) in DVA (6 ml) was stirred
at 85C for 3 hours, gll | omed to cool to anbient tenperature and the sol vent
evapor at ed under vacul The residue was purified by colum chronatography
eluting wt se~€hkor i de/ met hanol (saturated with ammonia) (92/8)
to give 2 Pte SO|Id This was triturated wth acetone, filtered and dried
to give
(4- acetylﬁ;l pera2| n- 1-yl ) propoxy] -4-[ (4-fluoro-| Hindol-5-yl)oxy]-6-nethoxyq
ui nazlgllne (75 mg, 30% . 1H NWR Spectrum (CDC13) 2.03 (s, 3H), 2.06 (m

40 (m 4H), 2.53 (t, 2H), 3.40 (m

A mixture of 7-[3-(4-acetylpiperazin-1-yl)propoxy]-4-chloro-6-methoxyquinazoline

(190 mg, 0.50 mmol), (prepared as described for the starting material in Example 4), 5-
hydroxy-2-methylindole (81 mg, 0.55 mmol), (WO 00/47212, Example48), and potassium
carbonate (76 mg, 0.55 mmol) in DMA (6 ml) was stirred at 85°C for 3 hours, allowed to cool

15 to ambient temperature and the solvent evaporated under vacuum. The residue was purified by
column chromatography eluting with methylene chloride/methanol (saturated with ammonia)
(92/8) to give a white solid. This was triturated with a mixture of ether and acetone, filtered
and dried to give 7-[3-(4-acetylpiperazin-1-yl)propoxy]-6-methoxy-4-[(2-methyl-1H-indol-
5-yl)oxy]quinazoline (130 mg, 53%).

20 'H NMR Spectrum: (CDCls) 2.02 (s, 3H), 2.09 (m, 2H), 2.39 (s, 3H), 2.41 (m, 4H), 2.54 (t,
2H), 3.40 (m, 2H), 3.57 (m, 2H), 3.98 (s, 3H), 4.22 (t, 2H), 6.17 (s, 1H), 6.90 (dd, 1H), 7.24
(m, 3H), 7.56 (s, 1H), 8.00 (br s, 1H) and 8.52 (s, 1H)

MS-ESI: 490 [M+H]"

25



2H), 3.58 (m 2H), 4.00 (s, 3H), 4.22 (t, 2H), 6.60 (m 1H), 7.05 (m 1H),
7.17 (m 2H), 7.30 (s, 1H), 7.58 (s, 1H), 8.44 (br s, 1H) and 8.56 (s, 1H)
15 MS- ESLWOS/0pMitH] + Exarrpl e 4 N1' O\ / Ol :-"Y r NPCF/GBBINII3 A

m xture of 4-(7-azaindol - 5-yl oxy) - 6- met hgxy- 7- (3- pi perazin-1 20

yl pr opoxy) qui nazoline (87 ng, 0.2 mml ), (prepared as described for the
starting materjal in Exanple 34), iodoacetam de (41 ngy, 0.22 mmol) and
N,N—diigéé%%ﬁthyl amine (26 ng, 0.22 mol) in acetonitrile (5 M) was
stirred at reflux for 1 ho d allowed to cool to anbient tenperature.
The crude reaction nixtureiggggkoaded onto a silica colum and el uted using
nmet hyl ene chl ori de/ net hanpl I(saturated with anmonia) (92/8) solvent. The
rel evant fractions 413 PCT/ GB03/ 00343 -151 were conbi ned and
evaporated und give a residue which was triturated with
acetone, fiTt¥red and dried to give 4-(7-azai ndol -5-yl oxy)-7-[3- (4-

car barm;?hgﬁi«kﬂyl ) pi per azi n- 1-yl ) propoxy] - 6- met hoxyqui nazol i ne (62 ngy, 63%.
"H NW\R S ctrun1 (CIKHS) 2.07 (m 2H, 2.51 (m 1OH), 2.96 (s 2H), 4.00
(s, 3H), 7 br 1H),
7.28 (s, 1H) oAl iz ﬂw Ty 20 90655.‘/3?legfu%yybpr%%f-éthlow m%th%y ala@ﬁf
8.53 (s . [ M I }
ORI Sl&d’%{\\lg,a(?%(,) )%m%)z)o((ifl_pep%\rkﬁmaﬁﬁgﬁ%i 69 thels ¢ mafeX@MRlIEaftple), 2o

4- [ (451 bugdmxgmdekel{§d nigHOiSHdahol,- W) O¥A72 62, Fatainpley242) ,(Bd ppiopmsiamicarblonate

2 r ] g rilte TR b AR 618D Wikt BT Bt £o0oHg: 08 et And
N, N-di i %%feﬁpye@ewﬁ@%ﬁqhé g(ﬁgerg!la?qo}atg&) uﬂﬁ@lvac+tﬂn aget Qlidde W fulffiedpy Was

stirred at hour an owed to coo
column chromatography eluting with methylene chloride/methanol (saturated with ammonia)

(92/8) to give a white solid. This was triturated with acetone, filtered and dried to give 7-[3-
10 (4-acetylpiperazin-1-yl)propoxy]-4-[(4-fluoro-1H-indol-5-yl)oxy]-6-methoxyquinazoline
(75 mg, 30%).
'H NMR Spectrum: (CDCL) 2.03 (s, 3H), 2.06 (m, 2H), 2.40 (m, 4H), 2.53 (t, 2H), 3.40 (m,
2H), 3.58 (m, 2H), 4.00 (s, 3H), 4.22 (t, 2H), 6.60 (m, 1H), 7.05 (m, 1H), 7.17 (m, 2H), 7.30
(s, 1H), 7.58 (s, 1H), 8.44 (br s, 1H) and 8.56 (s, 1H)
15 MS-ESI: 494 [M+H]"

Example 44

NN
| 07N
ﬁj

N0 N?
LNQ
N O

A mixture of 4-(7-azaindol-5-yloxy)-6-methoxy-7-(3-piperazin-1-

20 ylpropoxy)quinazoline (87 mg, 0.2 mmol), (prepared as described for the starting material in
Example 34), iodoacetamide (41 mg, 0.22 mmol) and N, N-diisopropylethylamine (26 mg, 0.22
mmol) in acetonitrile (5 ml) was stirred at reflux for 1 hour and allowed to cool to ambient
temperature. The crude reaction mixture was loaded onto a silica column and eluted using

methylene chloride/methanol (saturated with ammonia) (92/8) solvent. The relevant fractions



anbi ent tenperature. The sol vent was renoved under vacuum and the residue
purified by 15 columm chromat ography eluting wth nethyl ene

chl ori de/wetobanahs (saturated with amonia) (92/8) sol ventrCTAB30ed48vant
fractions were conbi ned and evapor at ed, ler vacuumto give a solid which
was triturated with acetone, filtered and dried to give 7-[3- (4-

A AR LR SRRl 51
(M 2H) aceod? fiftSred 3hb drl&i t%]%lfné’u _(L?fi)%léd§3§?m&§) 7-@3‘-&4- 3.99 (s, 3H) 4.21 (t,

2H), 5.33 (br s, 1H), .03 (d, 1H), 7.27 (s,
1H), 7. 5srba(nmylmamyl)@1maz(im1 B)prophxyls- ﬁ@tl(m&yqﬂiﬂ}lzﬁlﬁm&& mg553%|) MtH + 25 WO

,(E/ 00441 R Steoruy k] 337 (et gﬁw 51 &8 ijo%%) 298 & An! 4G, B 22,
L e oot g oM Ry e a0

reat ed vmt sl am c bonat e
0. 69 M3 (dnﬁl—IB%IWld(rdoid;I)B-MhMII)zmdcﬂE(sld)H)rrg, 0. 69 mml), (V\O 00/47212
Exanpl ei@%{ and stl rre;d at 85C for 4 hours. The m xture was cool ed and the
sol vent §}§ thder vacuumto give a residue which was purified by
col um chr omat ography eluting with nmethyl ene chl ori de/ net hanol (saturated
wi th ampyj 492/ 8). 10 Evaporation of the relevant fractions gave an oil
whi ch ¢ ed on trituration with ether to give
7-{3-[4-(2-fluoroethyl)pi perazin-1- yI]propoxy} 6- met hoxy-4-[(2-nmethyl -1 Hin
dol -5- yl)oxy] qui nazoline (150 Ng89% . 'H NMR Spectrum (CDCl1l3) 2.06 (m
2H), 2.39 (s, 3H), 251ém 10 A2 60 (t, 1H), 2.67 (t, 1H), 3.97 (s,
3H), 4.20 (t, 2H), 4.44 ,e4.56 (t, 1H), 6.17 (s, 1H), 6.90 (m 1H,
7.26 15 (m 3H), 7.54 (s, 7.92 (br s, 1H), 8.53 (s, 1H) Ms-ESL 494

[ MMH] + The star o1 af w s prepared as foll ows:
N
NLO
10 A mixture of 4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-(3-piperazin-1-

ylpropoxy)quinazoline (370 mg, 0.8 mmol), (prepared as described for the starting material m
Example 15), iodoacetamide (162 mg, 0.88 mmol) and N,N-diisopropylethylamine (230 mg,
1.80 mmol) in acetonitrile (10 ml) was stirred at reflux for 1 hour and allowed to cool to
ambient temperature. The solvent was removed under vacuum and the residue purified by

15 column chromatography eluting with methylene chloride/methanol (saturated with ammonia)
(92/8) solvent. The relevant fractions were combined and evaporated under vacuum to give a
solid which was triturated with acetone, filtered and dried to give 7-[3-(4-
carbamoylmethylpiperazin-1-yl)propoxy]-4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-
methoxyquinazoline (132 mg, 32%).

20 'H NMR Spectrum: (CDCL) 2.06 (m, 2H), 2.39 (s, 3H), 2.51 (m, 10H), 2.95 (s, 2H), 3.99 (s,
3H), 4.21 (t, 2H), 5.33 (br s, 1H), 6.28 (m, 1H), 6.93 (m, 2H), 7.03 (d, 1H), 7.27 (s, 1H), 7.56
(s, 1H), 8.05 (br s, 1H), 8.53 (s, 1H)
MS-ESI: 523 [M+H]*

25



A suspensi on of 4-chl oro-7-hydroxy-6-net hoxyqui nazoline (202 ng, 0.96
nmml ), (prepared as described for the starting material in Exanple 4), in
nmet hyl enewohiBosd4de (10 nil) 20 was treated with triphenylrorasgizionss( 352
ng, 1.35 mmol), 3-[4-(2-fluoroethyl)pi pﬁ?_zi n-1 yl)propan-1-ol (200 nyg,
1.06 mmol ), (prepared as described for e starting material in Exanple
27), and, diisopropyl azodi carboxylate (226 ng, 1.15 nmol) and the m xture

stirred ent tenperature for 2 hours. The crude reaction m xture was
| oaded onto a silica colum el uted usi ng net hyl ene chl ori de/ net hanol
(95/5). The relevant fracti e conbi ned 25 and evaporated under vacuum

to give 4-chl oro-?-{%-[4- 2-T1 uoroet hyl) pi perazin-| -

yl ] pr opoxy} - 6- met hoxy axoline (208 ng, 57% as a white solid. "H NWR
Spectrum  ( Mg?ﬂi@zm, 2.57 (m 10H), 2.66 (t, 1H), 2.75 (t, 1H),
4.05 (s, 3N, 4.28 (t, 2H), 4.49 (t, 1H), 4.65 (t, 1H), 7.35 (s, 1H), 7.38
(s, 1H F 8785 (s, 1H Ms-ESI: 383 [ MrH + WO 03/ 064413 PCT/ GB03/ 00343 - 153-
Exanmple 47 (I NNZ ~ NN JeDCON Ol NONI) 5

8- Chl oro[ 1, 3] di oxol o[ 4, 5-g] qui nazol i ne (100 ng, 0.48 nmol ), (WD 9749688),

was di ssol vedsohrioti ofgtdhydracet M- deflfdtobthipiperdzitdy pxypokypsai ndol e (71 ny,
0.53 mmol ), (prepared as described for the starting material in Exanple
2), aAdlsHoxEqyirolRg GdA age 063 3nmay m MR (hinbl Was\iggaedavifePOtassdim he i xt ur e
heat ed 1t [ S T fion 10.m xturg wa | ed, i tered
and con%grggraégé%?ﬁ]%’ﬁb éggr)g]ﬁoll)t e}nﬁ;_lﬁ}gﬂg& t]%meilhg h%"ﬁ? lflllogdn %3) @o)’ﬁﬂlﬁﬂ (\ilbl

chr omat ograpty, EBdamFieHSJ), whd Girfeatde gbenfratioard. defeikkhad Ghs (SléPindt@e yi el d
4-(7-azai ndol -5- vy ox&y— 6, 7- met hyl enedi oxyqui nazoline (92 ng, 63% . 1H NMR
Spect r ufelveIDRMEIted upder (vacuupHy gie: ABsidye whidh wapg pesfigeby adpmn7, 55 (t, | H),

1563& Eg?ro%?%r%wgoﬁu&%g &Q{B?tgﬂ%% xl({i?drid]émﬁpe?ﬁo??satﬁdte& vl_s")lth alji]}lio%?a) ((gi/ 8)8.’ 1H)
10 Evaporation of the relevant fractions gave an oil which crystallised on trituration with ether to
give 7-{3-[4-(2-fluoroethyl)piperazin-1-yl]propoxy}-6-methoxy-4-[(2-methyl-1H-indol-5-
yDoxy]quinazoline (150 mg, 48%).
'H NMR Spectrum: (CDCl) 2.06 (m, 2H), 2.39 (s, 3H), 2.51 (m, 10H), 2.60 (t, 1H), 2.67 (t,
1H), 3.97 (s, 3H), 4.20 (t, 2H), 4.44 (t, 1H), 4.56 (t, 1H), 6.17 (s, 1H), 6.90 (m, 1H), 7.26
15 (m, 3H), 7.54 (s, 1H), 7.92 (br s, 1H), 8.53 (s, 1H)
MS-ESI: 494 [M+H]"
The starting material was prepared as follows:-
A suspension of 4-chloro-7-hydroxy-6-methoxyquinazoline (202 mg, 0.96 mmol),
(prepared as described for the starting material in Example 4), in methylene chloride (10 ml)
20 was treated with triphenylphosphine (352 mg, 1.35 mmol), 3-[4-(2-fluoroethyl)piperazin-1-
yDpropan-1-ol (200 mg, 1.06 mmol), (prepared as described for the starting material in
Example 27), and diisopropyl azodicarboxylate (226 mg, 1.15 mmol) and the mixture stirred at
ambient temperature for 2 hours. The crude reaction mixture was loaded onto a silica column
and eluted using methylene chloride/methanol (95/5). The relevant fractions were combined
25 and evaporated under vacuum to give 4-chloro-7-{3-[4-(2-fluoroethyl)piperazin-1-
yl]propoxy}-6-methoxyquinazoline (208 mg, 57%) as a white solid.
'H NMR Spectrum: (CDCly) 2.12 (t, 2H), 2.57 (m, 10H), 2.66 (t, 1H), 2.75 (t, 1H), 4.05 (s,
3H), 4.28 (t, 2H), 4.49 (t, 1H), 4.65 (t, 1H), 7.35 (s, 1H), 7.38 (s, 1H), 8.85 (s, 1H)
MS-ESI: 383 [M+H]"



MONF MONF30 o0l NJ\ NJ ~NJ O O20 4- [(4-Fluoro-2-nmethyl-1

H- i ndol - 5-yl ) oxy] -6-nethoxy-7- [(2R)-oxiran-2- ylnmethoxy]quinazo |ine (200
ng, 0.5 rwolop/owas3 di ssol ved in dinethylformam de (2 nl) amdT/GRided480 a

sol ution of 1-prop-2-yn-1-ylpiperazine f45-tritluoracetic acid salt (535 ny,
1.5 25 mmol ), (prepared as described for the starting material in Exanple
26), and potassium WO 03/ 064413 PCT/ GB03/00343 -154 carbonate (414 ny, 3
mol) in dinethylformamide (3 m). The reaction was heated to 60C and |eft
over ni gkampleeq7 eaction mxture was cooled, filtered and concentrated. The
resulting resrdue was purified by colum chromatography eluting with

nmet hyl ene chl ori de/ nmet hanol (saturated with amonia) (94/6) to give
4-[(4-fluoro-2-nethyl-IHindol-5-yl)oxy]-7-{(2R), 5

2- hydr oxy- 3- [ 4- gt op- 2- yn=hylpi perazi n- 1-yl ] pr|op - 6- met hoxyqui nazol i ne
(200 Mg, 5. 76%. AH NVR Spectr (DVSQd6) 2.3 L AH), 2.40 (m 10H), 3.05
(t, 1H,{3. NoH) , 07 s, 3H), 4.05 (in 2H), 4.20 (m 1H), 4.90 (d,
1H), 6.2 7 6.9 , 7.40 (s, 1H), 7.60 (s,

: , 7.
1H), 8.45 (s, , 11.30 (br s, 1H)
material was prepared as foll ows: o
4- (4- Fl uor o- 2- net hyl i ndol - 5-yl oxy) - 7- hydr oxy- 6- net hoxyqui nazol i ne (339 ny,
1 nmmdl), (prepared as described for the starting material in Exanple 7),

was di ssol ved A | pet h tgm.de (5 und i tragery~( yci gyl
tosyl are ( 268 Hbrobt SEiCRAIGHS S ARG &of; Tldn MY Da il PuqtFBely B
wer e addpeoladad it REmEBRGEdtARidSt (209 efl).at 5HreaL7-abandds ayur @gf 0rs32nfmdipur s,

then warmed to 40C and | eft overnight. The solvent was renoved under
vacuum &prdparere ag descdbed frarthe stagmgdmptetiglein Exaaper 2)anad gotdssivnonsonaise’3 The

organic e was washed wt rine and dried 4),.. The resi due. was
Ut 11 oy SO Vet St ot gy G DHEL AP LY ey Poprs, THe reitioh

chl orjpd e RINAROLo DI /Fifbrelindl Bedhirhiet: FidaEQidnZRsidue was purified by column
met hyl - | H-i ndol - 5-yl )y oxy] - 6- net hoxy- 7-[ (2R) - oxi ran- 2-yl met hoxy] qui nazol i ne
(339 nychro8hddgraphlyl dihdtgSparht methyleddDBordy/m2thdfiol( ©1/BHp, yidld 746 (T-azaidd§l;5-2. 90
(m 1H)

SL/)520 [ MtH] + The starting
N

’ylo?;(yﬁg,7£nq]eth%'ll_(|e)nbdié(l)k98uinazoline (92 mg, 63%).

'"H NMR Spectrum: (DMSOds) 6.30 (s, 2H), 6.45 (d, 1H), 7.35 (s, 1H), 7.55 (t, 1H), 7.65 (s,
1H), 7.90 (d, 1H), 8.15 (d, 1H), 8.45 (s, 1H), 11.75 (br s, 1H)

15 MS-ESI: 307 [M+H]+

Example 48

20

4-[(4-Fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-[(2R)-oxiran-2-
ylmethoxy]quinazoline (200 mg, 0.5 mmol) was dissolved in dimethylformamide (2 ml) and
added to a solution of 1-prop-2-yn-1-ylpiperazine di-trifluoracetic acid salt (535 mg, 1.5

25 mmol), (prepared as described for the starting material in Example 26), and potassium



(s, 3H, 4.05 (m 1H, 4.60 (m 1H), 6.20 (s, 1H), 6.95 (dd, 1H), 7.15 (d,
1H), 7.40 (s, 1H, 7.60 (s, 1H), 8.45 (s, 1H), 11.30 (br s, 1H 25 Ms-ESL
396 [ MtH woO 006033 064413 PCT/ GB03/ 00343 - 155- Exanpl e 49 PRT/GBI3/0@B4€1 N N
MO/ [/ F/~NMO&NNJ rON CN N4

4-Chl oro-7-{2-[4-(2-fl uoroethyl) pi perazin-1|-yl]ethoxy}-6-nethoxyqui nazoli ne
(172 5 , 0.47 mol,) di.ssol edlndlrreh acetam de (5 o

5 by dr okyDauls AIAGER. o e g EegnievBs ( r SRRrBi0ge A SERALESFGr ¢ he
starti ngncﬁ%ft?é%@ﬁgh’t N AiRch n’a}nurg%s Ro418S Sﬂétgfgg 'cBR %Ir@teﬁnfhggesuﬂin 1

ol ) were a and the m xture heated t or 4 hours. The reaction
M xt ur erasidsae eas pexfied byl doduren clanthagrephp tluahg drith Hrehylasdhidridg/niceisindLie was
purified by colum chronat o?raphy eluting with nmethyl ene chl oride/ net hanol

(sat ur afedryeEd Wih Ry (34/6] tugisg 4-[thllugrpd-methd- %m«&lﬁraﬂ@wh@ {EBect ed

Bcot one 2 TR S ERPRRbF IS BAATL A rdndSy - BERLAS Rl AP ORISR,

yl oxy) - 76%).2- [ 4- (2 fl uor oet hyl ) pi perazi n- 1-yl ] et hoxy} 6- met hoxyqui nazol i ne
(123 ng, 56% . 'H NVR Spectrum (CDC13) 2.60 (m 2. 65 2.75
(t, 2H) H 37 Spectrzp) (DMSO8e) 235 (1505 R0 G 38H.3. ommmg@ (%ﬂHmoo 4. 65

i, o oSt »4fm Ahes a1, ) o TpfS 40 o S Wy 7l o

st artl ng 408, qu)a17 601«’(1§ upl)eg)as@gi 188, f1040 @ws; 1Hy ( 2- Fl uor oet hyl ) pi per azi ne
di TFA saltﬁg464 , 1.29 mol ), (prepared as described 20 for the starting

mat edPaM3 E@ﬁrﬁM—:‘-fﬂ?) was di ssol ved in acetonitrile (3.5 m). Potassium
carbonate (8 et hanol (95 I, 1.34 mml) were

.
added and thige ngmnﬁr“éﬁﬁrngj%@épf%’%é I98%2ft overnight. More bronoet hanol
(95 1, 1. 34 mMylpuore3-Med§Ehdol-5-yloxy)-7-hydroxy-6-methoxyquinazoline (339 mg, 1

mmol), (prepared as described for the starting material in Example 7), was dissolved in
dimethylacetamide (5 ml) under nitrogen. (2R) Glycidyl tosylate (285 mg, 1.25 mmol) and
15 potassium carbonate (345 mg, 2.5 mmol) were added and the reaction stirred at ambient
temperature for 2.5 hours, then warmed to 40°C and left overnight. The solvent was removed
under vacuum and the residue partitioned between water and dichloromethane. The organic
phase was washed with brine and dried (Na;SO,;). The residue was purified by column
chromatography, eluting with methylene chloride/methanol (97/3) to give 4-[(4-Fluoro-2-
20 methyl-1H-indol-5-yl)oxy]-6-methoxy-7-[(2R)-oxiran-2-ylmethoxy]quinazoline =~ (339 mg,
85%).
'H NMR Spectrum: (DMSQds) 2.40 (s, 3H), 2.75 (m, 1H), 2.90 (m, 1H), 3.40 (m, 1H), 4.00
(s, 3H), 4.05 (m, 1H), 4.60 (m, 1H), 6.20 (s, 1H), 6.95 (dd, 1H), 7.15 (d, 1H), 7.40 (s, 1H),
7.60 (s, 1H), 8.45 (s, 1H), 11.30 (br s, 1H)
25 MS-ESI: 396 [M+H]+.



and the reaction mxture heated at 85C for a further 2 hours. The reaction
m xture was cooled, filtered and concentrated. The residue was purified by
col um chwomateguaphy el uting WO 03/ 064413 PCT/ GB03/ 00343 PCTAEB)3IM3I4B

net hyl ene chl ori de/ methanol (saturated y¢sdh ammonia) (92/8) to give
2-[4-(2- fluoroethyl)piperazin-1-yl]ethanol (151 mg, 66%. 'H NVMR Spectrum
(CDC13) 60( O—I) 2.65 (t, 1H, 2.75 (t, 1H, 3.60 (t, 2H), 4.45 (t,

1H), 4. MS-ESI: 177 [ MrH] +

4- Chl oro-7- hydroxy 6- met hoxyqui nazol i ne (146 ng, 0.69 mmol), € ed as
described for the starting material in Exanple 4), was suspenged | n

di chl oronethane (7.5 m ). Triphenyl phosphi ne (254 ng, 0.97 d

2-[4-(2-fluoroethyl)pi perazin-] -yl] et I N(134 CE, 76
Di i soprop I_‘yl azadi car boxyl ate 65 | I

The reacti~oA™y r e MR Y0 fob ours at

then | oaded dl%l(i |y ont QI I ca col um and el u edQMt
chl ori de/ met han 2/'® 0 Yive
4-chloro-7-{2-[4-(2-fluoroethyl)piperazin-1-yl] ho y} 6- met hoxyqui nazol i ne
(172 g, 679% . 'H NWR Spectrum (CDC1l3) 2.65 (10N , 2.95 (2H, t), 4.05
(3H, s), 4.30 (2H, t), 4.50 (1H, 151t), 4.65 (1 t) 7.30 (1H, s), 7.40
(1H, s), 8.85 (1H, s) MsS-ESI: 369 and 371 [ MtH] Exanmple 50 N N C N MeO
/1 MON rNONTIN--1"1~-0 NJ \,Nj 20 F

4- Chl or 0- 6- met hoxy- 7-[ 3- (4- prop- 2-yn- 1-yl pi perazi n- 1-yl') pr opoxy] qui nazol i ne
(300 ng, 0.8 nml) was dissolved in di rrethyl acetam de (10 m)

5- Hydr oxy- 7- I o ed t he
tarti ng i Saporh B S e RReRTR L RSP Rt 4*‘?“%%%“%, 3%

mol ) Sweige Oatidmechoindast dissolved tin demdie@icechniide %ﬁl)f 05 Hydﬁ)nyOMazsundaEz (6heng,
reaction mxture was cooled, filtered and concentrated. The resulting

resi due védsmmabeéb@a%re%as slesaaived dar Hiiastating dRpteal in Fsampleete and potassium

chlori d% r%gﬁﬂ@?ﬂ mg,s 3%‘[”11%1&9 weré Qdc%mg 't@ mixture heated to 85 °C for 4 hours. The

reaction mixture was cooled, filtered and concentrated. The resulting residue was purified by

| ) were added.
aNded dr opw se.
€ erature and
hyl ene

column chromatography eluting with methylene chloride/methanol (saturated with ammonia)
10 (94/6). The fractions containing the expected product were evaporated under vacuum and the
residue was suspended in acetone, filtered and dried under vacuum to give 4-(7-azaindol-5-
yloxy)-7-{2-[4-(2-fluoroethyl)piperazin-1-ylJethoxy}-6-methoxyquinazoline (123 mg,
56%).
'"H NMR Spectrum: (CDCls) 2.60 (i, 4H), 2.65 (m, 4H), 2.75 (t, 2H), 3.00 (t, 2H), 4.05 (s,
15 3H), 4.35 (t, 2H), 4.50 (t, 1H), 4.65 (t, 1H), 6.55 (d, 1H), 7.35 (s, 1H), 7.40 (t, 1H), 7.60 (s,
1H), 7.85 (d, 1H), 8.30 (d, 1H), 8.60 (s, 1H), 9.70 (br s, 1H)
MS-ESI: 467 [M+H]+
The starting material was prepared as follows:
1-(2-Fluoroethyl)piperazine diTFA salt (464 mg, 1.29 mmol), (prepared as described
20 for the starting material in Example 27), was dissolved in acetonitrile (3.5 ml). Potassium
carbonate (889 mg, 6.44 mmol) and 2-bromoethanol (95 pl, 1.34 mmol) were added and the
mixture heated to 85°C and left overnight. More bromoethanol (95 ul, 1.34 mmol) was added
and the reaction mixture heated at 85°C for a further 2 hours. The reaction mixture was

cooled, filtered and concentrated. The residue was purified by column chromatography eluting



(90/10) to give

4- (7-azai ndol - 5-yl oxy) - 6- met hoxy- 7-[ 3- (4- prop- 2-yn-1-yl pi perazin-1| -

yl ) pr opoxwpagsionsz®l i ne (288 ng, 76% . V\O 03/ 064413 PCT/ CBrgTaa8s80343157 1H
NVR Spectrum (DVBO-d6) 1.95 (m 2H), 5 (m 10H), 3.10 (t, 1H), 3.25 (d,
oH), 4.00 (s, 3H), 4.20 (t, 2H), 645](,1H) 7.35 (s, 1M). 7.55 (t, 1H),

Ve Es: 8 et eoridg ebtanef s orir by R pinog (8 B e b Fone.

1- Pr op- Zuifdeds é@%qz HoTHA1 04 ng, 2 nrol), (prepared as
descri betzl1 fgr YM% e star T&h @ér?ﬁ%%ré(ﬂExa |l e 26), was dissolved in

acet oni HINMR(SPGMI')lm @D@hSQlﬁ@l @arlobha2.65 (f, JIHBBZ @’ (tlﬂHﬂ)‘rrb|6§) (gr2d), 4.45 (t,

3- brorm%l%‘{a gH (180 L, 2 mml) were added and the mixture heated to
85C for UrS¥D The reaction mxture was cool ed, filtered and

conceRt 1 fve an oil. This wastriturated with diethyl ether to
gi ve 3 \/\%Fgl s@ﬁ&gdm\/gr\fi ch was partitioned between dichloronethane and
wat er. The ongélmm phﬁhexy\,ﬁan&th@ryqdmaﬂﬂiné {\rgscaag Oe&ﬁjmnmd)nqgeparmzad to give

3-(4-praop-2 tyls%{)erazarn 11 % prop4a;n | - 286(#? 79% t 1H PR,
gpggt“ﬁ? gm@’fg W%‘?‘b %gu)zwz@mwswéed w@@;ﬂ;ﬂ“@ﬂ% %a* 2,
(300 ny Tnf éz_f%'lprqurrrﬂ}{&el%?pre Aved aa ) Lser ‘i g ; éﬁ? ﬁgﬁéﬁda??ﬁﬁlw %?gl in

Exarrpl emfg) 0.76aBmSI) SReNsRdd | Du%;ﬁbb;ﬂh@iﬂ%ahﬂﬂ?la(el@ﬁm] 0.83Mhinph el tpros phi ne

(523 ng, 2 mmol) and 3-(4-prop-2-yn-1- i perazin-1-yl)propan-I-ol (267

my, 104@ddadoirppies. eTb@jtte@rlormnxsttsp M@W@%&ﬁ g @arhooseyat amblepewmpbratqe 7ud mol )
th 5 h

B anbi DT RGRAGPSE Brg AR ALe! RORTT ASMERRE FCETY Bk 8 er T BRI, "ana

el uted v bie GRINRYS GOE- §1h§20ﬂ1!1&66t ;hg&@im-(r%@r’ealowallﬁém&yqumaﬂ{hﬁ@nmo gi ve
4- chl or o- 6- net hoxy- 7- 4- prop- 1-yl pi perazin-1I-

yl ) pr opoxypg@inazol i ne (409 ny, 77% 1H NVR Spectrum (DMVMBO-d6) 1.95 (m

o 7 5k Spgthin 3502 g3 bory Tg 2o orr P4 s B 00 By TR oy &
Examlse 10469 M1, §, 7301 H O A (11, s), 8.85 (1H, 5)
MS-ESI: 369 and 371 [M+H]+

Example 50
o9
[o% PV,
/
N/\/\O s J

\/ NO N

20
4-Chloro-6-methoxy-7-[3-(4-prop-2-yn-1-ylpiperazin-1-yl)propoxy]quinazoline (300
mg, 0.8 mmol) was dissolved in dimethylacetamide (10 ml). 5-Hydroxy-7-azaindole (118 mg,
0.88 mmol), (prepared as described for the starting material in Example 2), and potassium
carbonate (122 mg, 0.88 mmol) were added and the mixture heated to 85°C for 1.5 hours.

25 The reaction mixture was cooled, filtered and concentrated. The resulting residue was
preabsorbed on silica and eluted with methylene chloride/methanol (saturated with ammonia)
(90/10) to give 4-(7-azaindol-5-yloxy)-6-methoxy-7-[3-(4-prop-2-yn-1-ylpiperazin-1-
ylpropoxylquinazoline (288 mg, 76%).



r O WD 03/064413 PCT/ GB03/ 00343 -158 A m xture of
-[(4-fluoro-2-nethyl-1Hindol -5-yl)oxy]-6-nmethoxy-7-[(2R)-oxiran-2-

| met hoxywousneaosd i ne (200nmg, 0.506 nmol ), (prepared as destréHmadofsdr t he
starting material in Exanple 48), and - di oxa- 8- azaspiro[ 4. 5] decane (195
A, 1.52 mol) in DV (3 m) was stirred at 70C urder argon for 3 hours.

e SRR o BN A RS 220! LB B S 01

fol | owed days 936190 (The f6@§gd qps, ﬁ??krﬁ'lﬂl') 54 RE1AX PR @11y, 9Bk, ey, ©

conbi ned and "~ &vapor ate ness. e residué was triturated Wt

di et hyl 8@0Rer 1HJ, |8[iOe(s,eH{)amd7ﬁh(breslemder vacuumto give

7-{(2R) - 3-[.(1, 4 d| xa- 8-azaspiro[ 4. 5] dec- 8-yl )] -2-hydroxypropoxy}-4-[(4-
f1uoro-M hT (Mi— ¥dol - 5- yl ) oxy] - 6- met hoxqu nazol ine (190ng, 70%. 10 1H

NVR Spect , 2.49-2. 64 6H): 3.87
(s, 4 ) run%é?é{ﬁ%&%at&lﬁg%g%epﬁ}éh aiﬁﬁlﬂ’%vzf 13 (dd 1H): 4.26 (fjcrjn, 1[?); 4.97
G, 3 Hra e ook Dy saiver of |
O1 i Nibent 69'4@ﬁxﬁﬁlplﬁl('?@rwsdbﬁﬂb’e%%@éﬂmt@bt(é@ AROtABHER FBRONH DT t he
preparay 92? ({ rspanﬁ35b mﬁprq[p 1')‘;?% Eireth werea do'dtl? %g%méy]

-6-neth DGR gui hazol’i ne nmol ),

(prepar ﬁ@lat@@tod@@rfop@@ HofFs. tm%, re%c@iﬁﬁ hﬂﬁufé&b@srdo@leal mté%é@aﬂd SondhrardiS 20
reacted with 1-acetyl pi perazine (195ng, 1.51 nmol) to give

7- { ( 2AB) gBe[att-odic diyd pasperamated with diethyl ether to give a white sohd which was partitioned

. G B M e
21;_1)5’ ( dgé&fﬁﬁrﬁgd (%N@ lj)étl p?’(l')_glg glp%g}azm- H}f})%r%g%@ 1-(So§ (28%'391& 7%5%'})% (()li)r ( Zd 1H);

1H); 7. 18 NMR Speltrum. (@BC(I@ 1. 7D+ﬂ)11 QM) 6325 &, THHR,; 6(B(n5210H3,,3 1+4d, 2H), BO (ts, 1H)
VS- ESI :2Hz)324. 5 [ MrH + WO 03/ 064413 PCT/ GB03/ 00343

4
y

15 MS-ESI: 183 [M+H]+
4-Chloro-7-hydroxy-6-methoxyquinazoline (300 mg, 1.42 mmol), (prepared as
described for the starting material in Example 4), was suspended in dichloromethane (15 ml).
Triphenylphosphine (523 mg, 2 mmol) and 3-(4-prop-2-yn-1-ylpiperazin-1-yl)propan-1-ol (267
mg, 1.46 mmol) were added. Diisopropyl azadicarboxylate (340 pl, 1.71 mmol) was then
20 added dropwise. The reaction mixture was stirred for 1.25 hours at ambient temperature and
then loaded directly onto a silica column, and eluted with methylene chloride/methanol (90/8
followed by 90/10) to give 4-chloro-6-methoxy-7-[3-(4-prop-2-yn-1-ylpiperazin-1-
yDpropoxy]quinazoline (409 mg, 77%).
1H NMR Spectrum: (DMSO-d¢) 1.95 (m, 2H), 2.45 (m, 10H), 3.10 (t, 1H), 3.20 (d, 2H),
25 4.00 (s, 3H), 4.25 (t, 2H), 7.35 (s, 1H), 7.40 (s, 1H), 8.80 (s, 1H)
MS-ESIL: 375 and 377 [M+H]+

Example 51



-159- Example 53 N 0'/ JNF OF ON (MeOCH2C02H, HATU, O r~0 &N- N DI PEA,
DVF N 4- [(4-Fluoro-2-nethyl- | Hindol)-5-yloxy]-6-nethoxy-7-(piperidin-4 5
yl met hoxywouwsmneaed i ne (500ngy, 1.15 mmol), (prepared as de®CmidBsd/oézs t he
starting material in Exanple 11), N, N-gigrethyl glycine (142ng, 1.37mol)
and O (7-azabenzotriazol-1-yl)- N,N,N , N -tetranethyl uroni um

hexaf | uor ophqsphat e T 523py, 1.37 I re i d i )

N, N- di met h5 | ?\o?Iﬁ’éfﬁ{ed§%4I2%t)fﬁ‘ﬁmg%?ﬁ£éﬂi#@%?ﬁsﬁ%&%’fﬁ['%ﬁrhﬁéyﬁ Iég?d%?l?mf?z?gmm )
was ad utH: [ I ichi hd & a&GHt at e,
washed g opg Rt 3208 35 500 SRl (Rp et b (Cer I e Qufthiphu 858 B

| ayer wasEximipdel4§)VgSOl K -dHorch-8-eouspieoidr diednal (id6 rylr kA oeublpmelB Sk @. mif lnas
resi due was puri 1f:i ed by columm chronato rai?hy eluting with nethyl en%e

chl ori a8k Haffbr yrder diech & %Amwar%n‘i%é@)t SEJugTe yerpaved Ypder; vacpumnpng ¢

di et by i et ylapi per i n- 4= | PRI : )
(4-f T A ;\”e?%hé]iyﬂ%e@k b gﬂ?ﬂ%éhﬁxié%’%%gy rreé‘%tﬁlgx%}&i“?meéléy&’f’}en‘ém‘(’%%eé%t,h‘m?oé% as
N o T (e IR P N B TR TR

; . r , ; . 1N, y . L. S, . ; . r .. ; .
(m  3H) Svapopsed o drypgss. Fhegesidhe vy triturated wig digthyhgter, flterpd @aad drigg under g

. 1y St Pue 2N GRESAGL A Boat b ardepliifd el Bni2 Rewiokyprihy R |7

dosage flaore2enethd TAaddliBRy]) e818omethoxy qliaazoline (190my, 78%har maceutical l'y
acceptabl e salt thereof (hereafter conpound X), for therapeutic or

pr ophA9QI éHtNMRJSECCFINIm@M&?Qd;Q$-6§a(}, 40 1243 (s, Ag)itZd-2164 (@b uﬁ\c$7>(s,|1@®);

Lact Ph. 8 WO 4 CT 43 . -160 Cr

sodt um 1915 2oL P on 208 Ly S0, dpo7sn dopyRRRh TRharife 5 o
(dd, 1H); 7.18 (d, 1H); 7.44 (s, 1H); 7.63 (s,1H ); 8.52 (s,1H); 11.31 (s,1H)
MS-ESI : 539.5 [M+H]+

15 Example 52

é]@%"‘ F
PN

Oj/N\)N %H

Using an analogous procedure to that described for the preparation of Example 51, 4-
[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-[(2R)-oxiran-2-ylmethoxy]quinazoline
(200mg, 0.506 mmol), (prepared as described for the starting material in Example 48), was

20 reacted with 1-acetylpiperazine (195mg, 1.51 mmol) to give 7-{(2R)-3-[4-acetylpiperazin-1-
yl]-2-hydroxypropoxy }-4-[ (4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxyquinazoline
(175mg, 66%).

'"H NMR Spectrum: (DMSOde) 2.00 (s, 3H); 2.43 (s, 3H); 2.35-2.60 (m, 6H); 3.40-3.52 ( m,
4H); 4.02 (s, 3H); 4.11 (br s, 1H); 4.15 (dd, 1H); 4.27 (dd, 1H); 5.05 (d, 1H); 6.26 (s, 1H);

25 7.01 (dd, 1H); 7.18 (d, 1H); 7.46 (s, 1H); 7.63 (s, 1H); 8.52 (s, 1H); 11.36 (s, 1H)

MS-ESI : 524.5 [M+H]+



5 (b) Tablet Il ng/tablet Conpound X 50 Lactose Ph. Eur 223.75

Croscarnel |l ose sodium 6.0 Maize starch 15.0 10 Pol yvi nyl pyrrolidone (5%

W v past ew0d3a&t413agnesi um stearate 3.0 (c) Tablet |11 nyfPCcadBsB/o0@anpound
X 1.0 15 Lactose Ph. Eur 93.25 Croscarnhpjy ose sodium4.0 Maize starch
paste (5% w v paste) 0.75 Magnesium stearate 1.0 20 (d) Capsul e ng/ capsul e
Compound, X 1 ctose Ph. Eur 488.5 Magnesiumstearate 1.5 25 (e) Injection
| M-m &%B%s%ound X 5.0%wv 1M Sodi um hydroxi de solution 15.0%v/v

0. 1M Hydrochl oric aci g~(t¢@ adjust pHto 7.6) 30 Polyethyl gre gl ycol 400
4.5%wv Water for i cy' on to 100% WO 03/ 064413 PCT/ G§ 13 -161 (f)

Injection Il 10 m/ Compound X 1.0% w/ v  Sodi um phosphate BP 3. 6% w v
0. 1M Sodi umﬁ e solution 15.0%v/v 5 V\ateia pjfection to 100%
(g) Inj e@gg ,,dg/m—buf-f-er-eﬁ—t—o—pHG')' 0,)1 % W v
(Me),NCH,CO,H, HATU,
DIPEA, DMF
~

4-[(4-Fluoro-2-methyl-1H-indol)-5-yloxy]-6-methoxy-7-(piperidin-4-

5 ylmethoxy)quinazoline (500mg, 1.15 mmol), (prepared as described for the starting material in
Example 11), N ,N-dimethylglycine (142mg, 1.37mmol) and O-(7-azabenzotriazol-1-yb-
N,N,N'.N'-tetramethyluronium hexafluorophosphate (HATU) (523mg, 1.37mmol) were stirred
in N,N-dimethylformamide (4ml) and N, N-diisopropylethylamine (39901, 2.29mmol) was
added. The mixture was stirred for 1 hour, diluted with ethyl acetate, washed with brine

10 followed by 2N aqueous sodium hydroxide. The organic layer was dried (MgSO,) and
concentrated under reduced pressure. The residue was purified by column chromatography
eluting with methylene chloride/methanol (saturated with ammonia) (98/2) to give 7-[1-(N,N-
dimethylaminoacetyl) piperidin-4-ylmethoxy]-4-[(4-fluoro-2-methyl-1H-indol)-5-yloxy]-
6-methoxyquinazoline (455mg, 76%) as a white foam.

15 MS-ESI: 522.1 [MH]"

'H NMR Spectrum: (DMSOds) 1.33 (m, 2H); 1.87 (br d, 2H); 2.22 (m, TH); 2.44 (s, 3H);
2.65 (br t, 1H); 3.10 (m, 3H); 4.02 (s, 3H); 4.12 (m, 3H); 4.43 (br d, 1H); 6.27 (.s, 1H); 7.01
(t, 1H); 7.18 (d, 1H); 7.42 (s, 1H); 7.63 (s, 1H); 8.52 (s, 1H); 11.34 (br s, 1H)

20 Example 54

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:

25 (a) Tablet 1 mg/tablet
Compound X 100
Lactose Ph.Eur 182.75



Sodi um phosphate BP 2.26%w v 10 GCtric acid 0.38% w v Pol yet hyl ene
glycol 400 3.5% w v Water for injection to 100% Note The above

f or nul at iwo3meibe obt ai ned by conventi onal procedures weCT/dBwemmB43n t he
15 pharmaceutical art. The tablets (a)-{¢&). my be enteric coated by
conventional neans, for exanple to provide a coating of cellul ose acetate
pht hal at e. V\Q 03/ 064111413 PCT/ GB03/ 00343 -1;3%() CLAIMS 1. A conpound of the
formula I: CTREFACIOBE®N NN NH H (13%Oherein: ring Cis an 8, 9,
10, 12 or 13nmirhenedpRiCisod Wov plstd)r i cycligogpi ety which noiety may be
saturated or unsatura?ed, whi ch" may be aromatic or non-aromatic, and which
optional | y niagoesmrastearkte3 het er oat ons sel 86t ed i ndependently from 0, N and
S, Zis -0-, -NH or -S-; nisO, 1,2,3,40r5; mis 0, 1, 2 or 3; R2
represents hydrogen, hydroxy, halogen, cyano, nitro, trifluoronethyl,

Cl. 3akky), @loidatkoxy, CL.3al kyl sul phanyl g, N3R4 (wherein R3 and R4,

whi ch nay be the sanme or different, each réepresents hydrogen or

Cl. 3al kyl ), CGompbXid X(wherein X1 represent§80a direct bond, -0-, -CH2-,
-0C(O-, -¢(O-, -S, -SO, -S@2-, -NR6C(Q -, -C(ONR -, - SO02NRS-,

- NROSO2- or Eﬂﬁf’lﬁ-ﬁ(%rer ein R6, R7, RS, RQE%EIS R10 each independently
represents h yl or Cl_3al koxyC2. 3al kyl), and R5 is sel ected
from one of %sg%u?%]vaoﬁgh?mnty-tm grou%’?: 1) hydrogen,

oxi ranyl C1_4Mdiaelstiach C1. 5al kyl whi ch may b#&s.0nsubstituted or which may

10 Polyvinylpyrrolidone (5% w/v paste) 2.25

Magnesium stearate 3.0
©) Tablet III mg/tablet

Compound X 1.0

15 Lactose Ph.Eur 93.25
Croscarmellose sodium 4.0
Maize starch paste (5% w/v paste) 0.75
Magnesium stearate 1.0

20 (d) Capsule mg/capsule
Compound X 10
Lactose Ph.Eur 488.5
Magnesium stearate 1.5

25 (e) Injection I (50 mg/ml
Compound X 5.0% wiv
1M Sodium hydroxide solution 15.0% viv

0.1M Hydrochloric acid
(to adjust pH to 7.6)
30 Polyethylene glycol 400 4.5% wiv

Water for injection to 100%



be substituted with one or nore groups selected from hydroxy, fluoro,
chloro, brorno and am no; 2) Cl.5al kyl X2C(O R11 (wherein X2 represents -0-
or -NR12-wQion/oedaixh R12 represents hydrogen, CLl. 3al kyl oPCT/GB03/00343

Cl_3al koxyC2. 3al kyl ) and R11 represents;&l. 3al kyl, -NR13R14 or- OR 5
(wherein R13, R14 and R15 which may be]t e sane or different each

represents drogen, C1.5al kyl or C1.3al k .3al kyl)); WO 03/064413
PCT/ GBO OOSM 3) C1_5al kyl X3R16 (wh 3 represents -0-, -S-,
-SO-, - SO2-, Coflpbfla X - NRL7TC(O) -, - (O NRLBe, wSO2NR19-, - NR20S02- or

-NR21- (wherein R17, R18, R19, R20 and R21 each independently represents
hydr ogen, Cl1S8diuinyihospha@®IBBal koxyC2. 3al kyl 3.6%nd/VR16 represents hydrogen,
Cl. 3al kyl, ¢ entyl, cyc]ohexyl or a 5-6-nenbered saturated

het er ocycl i cgéh\ggﬁg‘ﬂﬁwdﬁQWQ&%Bat ons, s&'g%tvéﬁ i ndependently fromO0, S
and N5 whi clyfed- 3ahletliodiOHopay bear 1 or 2 substituents selected from
oxo, hydroxy, halogeno and Cl-4al koxy and which cyclic group nmay bear 1 or
2 substituents selected from oxo, hydroxy, hal ogeno, cyano, Cl4cyanoal kyl,
Cl- aal kyl, Cl-4hydroxyal kyl, Cl1_ 4al koxy, Cl-4al koxyd 4al kyl ,

Cl1- 4al k¥®sul éﬁd%ﬁ#é&éﬁm kyl , Cl4al koxycar boHjae, u_f?ef | kyl ,

Cl4dal kyl am n blufdlx4al kyl ) am no, Cl4al kyhqpnigpned . 4al kyl, di (C1_

4al kyl ) am nog()ﬁ%l &éﬁl Cl4al kyl ai ni noQl - 4al koxy, di (Cl4al kyl ) ami noCl. 4al koxy
and a groupSediufphb§flhdaBRyY| ) gri ngD (wher2Ra%fwivs 0 or 1, gis 0 or 1 and
ring Dis a 5-6- nenbered saturated heteroc%clic group with 1-2

het erl8at ons, Cd&F@eied i ndependently from @388 WHd N, which cyclic group

may bear one r tihhuents sel ected d 4al kyl)); 4)

Cl. 5al kyl X4Cf8@81ﬂ¥1§§3<%&g034?§mer ein X4 and %( r%m/éh may be the sane or

di fferent amneat@dohinjddtion tdb100% SO, -SO2-, -NR23C(O -, -C(O NR24-,

- SO2NR25-, -NR26S2- or - NR27- (wherein R23, R24, R25, R26 and R27 each

i ndepen®®%® |y represents hydrogen, Cl_  3al kyl or Cl.3al koxyC2. 3al kyl) and
R22 represent,s. hydr n 1. 3al kyl 1. 3al ko I - 8

Coner o OB Ry CSERER Iy Kby BE0EXnef by S iSRS SEr e BBty Tl i
carbqy @harfiatéuRig@nit. Wiehtatlletd (Delcp hapbe Biteric desd BcdnRei@pRBdas L Yof rom 0, S
and N, which heterocyclic group may bear 1 or 2 substituents selected from
ox0, hy@kangje to pravidgeseatingyefregliulose agesptebalaie., C 14al kyl

Cl. 4hydr oxyal kyl , Cl4al koxy, Cl_ 4al koxyd .| al kyl, Cl4al kyl sul phonyl C1

al kyl, Cl4al koxycar bonyl, C1 ai ni noal kyl,



Cl4al kyl am no, di (Cl-4al kyl)am no, C1-4al kyl am noCl -4al kyl ,

di (Cl1_4al kyl )ai ni nod _ 4al kyl, C1.4alkyl am noC 4al koxy,

di (G _4dalwglopam4n®Cl 4al koxy and a group -(-0- )1(Cl4al kylpcgréBigDoisdher ei n
f isOor 1, gis Oor 1 and ring Dis a 5-6-nenbered saturated

het erocyclic group with 1-2 heteroatoh®- sel ected i ndependently fromO0, S
and N, which cyclic group nmay bear one or nore substituents selected from
Cl_ 4dal KCIAIMS) C1. 5al kyl R28 (wherein R28 is as defined herein); 7)

C2. 5al kenyl R28 (wherein R28 is as defined herein); WO 03/064413

PCT/ GB03/ 00343 - 164 8) C2_5al kynyl R28 (wherein R28 is as defined
herein); 9) Rg@c(gmp@ﬁﬁld;t@gnhgﬂqesents a pyridone group, a phenyl group or
a 5-6-nmenbered aromatic heterocyclic group (linked via carbon or nitrogen)
with 1-3 heteroatons selected fromO, N and S, which pyridone, phenyl or
aromatic heterocyclic group may carry up vgpstituents selected from
oxo, hydroxy, hal ogen, am no, Cl-4al kyl, @ 4al koky, Cl4hydroxyal kyl ,

Cl- 4am noal kyl , Cl. 4al kyl am no, Cl4hydrexyatrkoxy, carboxy,
trifluoronethyl, cyano, C(O NR30R31 NR32C(O) R33 (wherein R30, R31 R32 and
R33, which may be the sa(@ or diffie ach represents hydrogen, Cl4al kyl
or Cl_3al koxyC2_3al kyl ) %'d aeH -(-@)1(C1l_4al kyl)gringD (wherein f is
Oor 1, gis Oor 1 and ring D is S ered saturated heterocyclic
group with 1-2 heteroatons, selected ihdepgendently fromO, S and N, which
cyclic group may bear one or nore Hsubstituents selected from Cl_4al kyl));
10) Cl1_5al kyl R29 (wherein R29 is as defined herein); 11) C2_sal kenyl R29
(wherein R29 is as defined herein); 12) C2_5al kynyl R29(wherein R29 is as
defined herein); 13) C1.5al kyl X6R29 (wherein X6 represents -0-, -S-, -SO,
- SO2-, - NABAGO) -, - C(O NR35-, -S02NR36-, -NR37S02- or -NR38- (wherein

R34, R35, ach 10] dentl presents dr ogen,

4 ol o2if] B8 et olndeReden i femessits ydeogen,

C2. 5al kenyhy@irhish of ﬁhsﬁuﬁqteﬂ e\ﬂﬁl@ﬁ £AY $e afdmatic dr non-afdmatic SR whicthR39C( O) -

- C(O NR40O-, -SO2NR41-, -NR4 - or -NR43- (wherein R39, R40, R41, R42 and
R43 each ontlna@kyem@bemntw rléph@gr@ﬁttosnsrsyldct@é arlepaegdy kom @rNand S;

C1. 3al koleczeg. Nﬁ/l() §nd R29 is as defined herein);

nis0,1,2,3,4o0r5;

mis0,1,2or3;

R? represents hydrogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, C,salkyl,
Ci.zalkoxy, Cisalkylsulphanyl, -NR*R* (wherein R® and R4, which may be the same
or different, each represents hydrogen or C,.zalkyl), or R°X'- (wherein X' represents a
direct bond, -O-, -CH,-, -OC(O)-, -C(O)-, -S-, -SO-, -SO,-, -NR*C(0)-, -C(O)NR'-, -
SO,NR®-, -NR’SO,- or -NR'- (wherein R®, R7, R®, R” and R'° each independently
represents hydrogen, C.zalkyl or C.3alkoxyC, salkyl), and R’ is selected from one of
the following twenty-two groups:

1) hydrogen, oxiranylC,4alkyl or C;_salkyl which may be unsubstituted or which may
be substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo
and amino;

2) C1_5a]kle2C(O)R“ (wherein X* represents -O- or -NR'2- (in which R"? represents
hydrogen, C.zalkyl or C;3alkoxyC,.salkyl) and R!! represents C,.zalkyl, -NR"®R"or -
OR" (wherein R, R' and R"® which may be the same or different each represents

hydrogen, C,.salkyl or C;3alkoxyC,.salkyl));



15) C2.5al kynyl X8R29 (wherein X8 represents -0-, -S, -SO, -SO2-,
-NR44C(O) -, - C(O NR4A5-, -SO2NR46-, -NRA7S02- or -NR4A8- (wherein R44, RA45,
RA6, RA7 wod3BéBieach independently represents hydrogen, PCI/GBkYI430r

Cl. 3al koxyC2. 3al kyl) and R29 is as defined herein); 16)

Cl4al kyl X9Cl4al kyl R29 (wherein X9 replésents -0-, -5-, -SO, -S-,

-NRA9C(O) -, - (O NR50-, - SO2NR51-, - NR52S(2- or - NR53- (V\/nerel n R49, RS0,
R51, R52 33@ 5ﬂ5§£lX Résdh/hendeh%rfqbemeﬂny -OepBesht, sS@yd@@(é}),, -SR'Tyyl or

Cl1. 3al kox lsky fii ned herei )g, 21

Cl_4al kyT ngy‘é@gﬁ wheRe é‘ﬂ%ré‘g‘ RERieR éd MRy wo

03/ 06441%aﬁCﬂd@ﬁQﬁé&%ﬁreseﬂ@ﬁydl@éen%w%%mdl 32\'@;@@2%1( 1§>€ncun$6ubst ituted

or which may be substituted with one or 'nore groups sel ect ed from hydroxy,

fluoro, aapmeentdydadden] Griako], CDdCINP@ﬁt(/mCthﬂfab’k% E)%ﬁ'tm@ﬂb@@d W@i@ﬂphonyl

Ekzcéaﬁﬁi/%}e%%n %grl honél ugglﬂrﬁg%a&\#rg‘!t (sg%eted ld%ﬁin %%mscklrbéj fm%[ ut edl\?\z th one

or nore v@m@m% 321316}‘1%@‘6@(%@1&1% moelQ@wsutﬁdnwemmearﬂdmox&lﬂfa}dxyj ani no,
N, N-di (C 4al ky I%ham no, am nosul phonyl, N-Cl4al kyl am nosul phonyl and N

N-di (C1_ halprgrewg/ i) chiri-+fdkoxyilapth oy cyohg g’@?P%th@ﬁ‘ybRQZ:iUbE&M@WSRQ]SCtG%er ein X9

o Rog didinBRoJEHIASIIGIEh yand: 1y St Y ARG, R (I Rieas €0 X
|(Q wher ei n 4x5kﬁx§, Gsaﬁeky@he;d]khbOlahadkylgulg)?%rr@nl(ﬁluamqyl IC11481kﬁxyGaI‘b031|yl ﬁm(::i (I:?|53 22? 5
55 C

cycl gﬂgxggr%awéﬂa?ﬁea x@m%ﬁé@ sailfﬂ?aé‘?%‘& %ﬁ@%&%@ 1@3@9@ Chi tK 1- p Y
het er oat OH&yl)%hl%@l%kylné%ﬁMzﬁﬁhw Jamaﬁyodl(@m%%mmlsmkgml Kyl gr oup

may bear 1°6r 2 substituents selected ffom oxo, “hydroxy, hal’ogeno and
C - 4al koxgroemd- O\Ad(ﬁ'ﬂc&all@y)gtngi) ovlsugindas/0 behrg it Ogr 12an§mb1gtﬁ) islenbs sel ected

Erlzwygﬁg)w %}'?g Xa’&.rg%ﬁ go%?/eic r%”@ﬁ%’é%%%f%% Selected mdelyendently
Cl- 4al kylfsdth 100 ®uad Gl ik tkilclic Stoupahionase ahdonyibre sebdatdnmoRideidd, from
Cl4al kyl am no, di (C ‘4al kyl’yam no, Cl1-4al kyl ai ni noCl4al kyl ,

di (O 4al KylplyDhoOl . 4al kyl, Cl-4al kyl ami noCl- 4al koxy
(G5 Sl L RN R B4 P APl ypog (werer
het er ocy clré Eadlir-QuUp-Swi-Sh- lsazheNRP@@opnsc(@NRé“c,t-smzNRaSepen&émJ prfromo0, S
NR?- (wherein R*, R*, R, R*® and R? each independently represents hydrogen, C,.
salkyl or CyalkoxyCy salkyl) and R* represents hydrogen, C;salkyl or C;.3alkoxyCo.
salkyl);
5) R*® (wherein R*® is a 5-6-membered saturated heterocyclic group (linked via
carbon or nitrogen) with 1-2 heteroatoms, selected independently from O, S and N,
which heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy,
halogeno, cyano, C,4cyanoalkyl, C,salkyl, C;4hydroxyalkyl, C;4alkoxy, Ci.
salkoxyCiaalkyl, C;4alkylsulphonylC; 4alkyl, Ci4alkoxycarbonyl, C;4aminoalkyl,
C4alkylamino, di(C,4alkyl)amino, Cy4alkylaminoC, 4alkyl, di(C,4alkyl)aminoC;.
salkyl, C;4alkylaminoC,4alkoxy, di(C;4alkyl)aminoC;4alkoxy and a group -(-O-
)i(Cisalkyl) ringD (wherein fis O or 1, g is O or 1 and ring D is a 5-6-membered
saturated heterocyclic group with 1-2 heteroatoms, selected independently from O, S
and N, which cyclic group may bear one or more substituents selected from C;.
aalkyl);
6) C1r.salkylR?® (wherein R?® is as defined herein);
7 Cz_salkeny]R28 (wherein R is as defined herein);



and N, which cyclic group nmay bear one or nore substituents selected from
Cl_ 4dalkyl), with the proviso that R54 cannot be hydrogen); and

addi ti onawbysmbanei n any Cl_5al kyl, C2_5al kenyl or C2_5al legmydBoginadp in
R5X1- which is linked to X may bear one or nore substituents selected from
hydroxy, hal ogen and amino); R repr&&®nts hydrogen, oxo, hal ogen,

hydr oxy, Cl4al koxy, Cl 4al kyI g Cl 4al koxynet hyl , Cl4al kanoyl ,

Cl. 4hal oaﬂ)@alsalkymdﬁo (wiwienoR G2 a5 a¢floed yikreing2 5a| kynyl Cl1. 3al kanoyl oxy,

Qo o PRt ’%ﬁ%?%lv?%[n@%ﬁ RO Ao e SR e b oy

N, N-di ( Clammé@d Kétérb@ linREd Vi@ c&BLR Bf)ﬂMbFerN-vﬁth abmete%at&%ul phonyl ,
N, N-di (C 4al kyl ) anui osul on |, N-(d 4al kyl'sul phonyl ) am no,

N- ( Cl4al k%?lf-@md;fmh@l }\Lwd(%rvlnmsaglp%mi@ylpmow@@/mmclm grpgp may

L L e R R el @?f"'ar‘g‘r SLBed

R56X10 ( waikoy,'C,Xidtok ek @s€nfasniBodlicy16CT 4alky llﬁlmmo OCMhy@:iHZ a]km&:( O-, -O-
S, SO (S - NBIGO.. OO N R6QSCD; 05 - NR61-
(wher ei n %SbPXYR’S’é]“OF@S’@PtNéOCYa&Hd A h rhﬁ%leﬁé‘ﬁﬂ%nﬁ‘f’@e ?lé& edent’s hydr ogen,

Cl_3al kyl (arR3@]w1§@Il1 ﬁﬁg%@h@ﬂh@dr)dﬁferéﬂdeﬁﬁ% réseﬁ&;lhgal:oggﬁ (Foﬁhc9ﬂ@r of the

foll owing twenty-two groups hydr ogén I ranyl or "Cl_b5al kyl
whi ch nabe;alklwm;ﬁ]mmyﬂ)tmﬁch goupi @D Granlkyberisalh 6w hdreineds (Mot b, D@ ¢ 0Jr nor e

groups se rom 0 fluoro, chlor br ono, am no ;

&2l Ryt X5 et pg Lot Sl 2P VbR bR b ch R63
representg) é@b@arlﬂﬁggnde%y%hﬂfw SQhd S wRhkQ¥ N ro%ﬁlnlﬁlwlt)eala&ﬂz df8dork epresent s
Cl1_3al kyl, - or -OR66 (wheréin R6 5 and"R66 which may be the

same or  ciubftinems sedexeddl fromfheslspbs hydr ogen Cl.5al kyl or

Cl. 3al kox 3 bQQWh?’ 19 Sal ngLX R67 .(wherein X12 represents -0-, -5-,
-S5O, -S 9-, -S02NR70-, -NR71S02- or

- NR72- (\/\111 r@sg]ka@@”mgereﬁm@ 1BZsldef@Baih&321)eaCh i ndependent |y represents
hydr ogen, Cl 3al kyl or C1.3al lﬁ)oxycz 3al kyl) and R67 represents hydrogen,
Cl. 3al kyl1 )é%zcﬂllswﬂRyI(WhéV@lB ax 94 d%me@hgﬁ@)nenbered saturat ed heterocyclic

004 by R i SOLELE LOCRENNOIL U LHRRO(OR  and N, un
hal ogeno G(r@bNH alS@x\m%nd\lmﬁSOQ @y DR (ghedip RIAYyR BeR?, R and B each
independently represents hydrogen, C;salkyl or Cy.3alkoxyCs.zalkyl) and R* is as
defined herein);
14) Cz_salkenle7R29 (wherein X’ represents -O-, -S-, -SO-, -SO,-, —NR39C(O)-, -
C(O)NR*-, -SO,NR*'-, -NR*?S0,- or -NR*- (wherein R¥, R*’, R", R** and R*® each
independently represents hydrogen, C;.salkyl or Cy3alkoxyC,.salkyl) and R¥ is as
defined herein);
15) Ca.salkynylX*R? (wherein X® represents -O-, -S-, -SO-, -SO,-, -NR*C(0)-, -
C(O)NR™¥-, -SO,NR*’-, -NR*7SO,- or -NR*- (wherein R*, R*®, R* R*" and R* each
independently represents hydrogen, C;.salkyl or CysalkoxyC,3alkyl) and R% is as
defined herein);
16) Cy4alkylX’C 4alkyIR* (wherein X represents -O-, -S-, -SO-, -SO,-, -NR*C(0)-,
-C(O)NR*’-, -SO,NR’'-, -NR*’SO,- or -NR™- (wherein R*’, R, R*, R** and R*®
each independently represents hydrogen, C;.salkyl or C;salkoxyCa.salkyl) and R* is
as defined herein);

17) CMalkyD(gC 14a1ky1R28 (wherein X° and R?® are as defined herein);



substituents sel ected from oxo, hydroxy, hal ogen, cyano, Cl4cyanoal kyl,
Cl4dal kyl , C1 hydroxyal kyl, C 4al koxy, Cl4al koxyd 4al kyl ,

Cl. 4alkylwoloplerys Cldal kyl , Cl_ 4al koxycarbonyl, Cl ai ni RoaldaB/00343

Cl4al kyl am no, di (d 4al kyl )aI nino, Cl 4al kyl ai ni noCl4al kyl , di (C |

-4al kyl) amino C | -4alkyl, Cl4al kyl al#foCl4al koxy, di (Cl_ 4a| kyl) amno C
14 al ko xy and a group -(-O)l{C14aI kyl)gringD (wherein f is O or 1, gis

0 or 1 an®)sakdnyil sshach5ngy bewisebstutsd buwhichdndyciesmbstitoted svitramgprwi t h 1- 2

het t | ected ind dent f 0, ~S N, i.ch. i
poar  ond™ak OIS EEHEt FPULARE Be M dmPofm Clmgye) g€/l € 9roup Y
Cl1. 5al kyIA&?%%%W%@&&AW@&MM%%@WN*N nwy,be the same or

different aré eac . -SCe- CO- - O NR7S5-,

- SC2NR7 6-42lky)NRipSdphorm; NR78 (wherein R74, R75, R76, R77 and R78 each

i ndepend [ ent,s dro Cl 3 I kyI ) and
R73 reprg@égtgéalﬁgn&/r ogecr?m ?rht%trg& ?:W&“%‘é}l oxy St@a{(a)ﬁ/ '03/ 064413
PCT/ GBO3//&343oups séldted &bnﬁ?ﬁr&&/}h gu6roN aliit®, C§4aﬂ<ﬁmﬁmﬂpmﬂqdl saturated

het erocyclic _group (linked via carbon or nitro with 1-2 heteroatons,

sel ect ed RkybpaEge A selpheRYD, N-€1agilgy IRninogpiphen étl NolyiGirc group may bear
1 or 2 SUP%)BM%%QPE&MM ed from oxo, hydroxy, hal ogeno, cyano,

Cl4cyanoa Cl- 4hydroxyal kyI Cldal koxy, Cl1_ 4al koxyC al kyl,
Cl4dal kyl Qﬂ)@agﬂkér@l&?(kmb]ky Xarind Ryt are G3 defineddmtdiy)l, |

gll ( ?:?lélg%/llga %ﬁ%hwd@'i&%ﬁ}k;w %ﬁll %I @%ﬁo%@%ﬁ%%e&?@c X4 al kyl ) am noC1

al koxy ar@)@lgmmﬂ(c&mw( ﬁaﬂ ttledeh XPGD(WRRER e, & & P, 109 1S O or

1 and ring I'S ? saturated heterocyclic group with 1-2
het er oat amrdl, a@daReatnédi n@@pdnuﬁémdnﬁeﬂtbmﬂe@tedﬁomhmdmgem@l@aik)dycI ic group

Cr sal ky SRIOPEUNE e R b T R D e roerp i BoS Mty Pero
(wherein IB?&oéi@m@Sseﬂ:@feld Bﬁre@uylﬁomé)s%ﬁuakvwlez&yigv@@p fia) R79 is as

defined herein); % er ei n R80 re%r esents a pyridone group, a phenyl
group or beasl or A l@ﬁts Sakéﬁ?étfﬁoﬁlm bygeysihaloggroapl €1-ialeed 20da car bon or

ni t r()gen)wl\ﬁ'cﬁtl (%IC Cgrﬁ eé I%rg%éz{)rqsor Zss%hﬁﬁﬁ&(?s geﬁe%é%d?f{/o%g??,glygrox i ch pyridone,

phenyl or ar om Substituents
sel ected Han@n@)@an@menoallaﬁll @g@meyl @mhlydrox@iﬂ_(ﬁlaclf\ydlkox@;l.gl_

salkoxyC; 4alkyl, C;4alkylsulphonylC;4alkyl, Ci4alkoxycarbonyl, C;4aminoalkyl,
Ciaalkylamino, di(Cy4alkyl)amino, C,4alkylaminoCi salkyl, di(C;4alkyl)aminoC;.
salkyl, Cj4alkylaminoC;4alkoxy, di(C;4alkyl)aminoC;4alkoxy and a group -(-O-
)i(C14alkyl) ringD (wherein fis O or 1, g is O or 1 and ring D is a 5-6-membered
saturated heterocyclic group with 1-2 heteroatoms, selected independently from O, S
and N, which cyclic group may bear one or more substituents selected from C,.
salkyl), with the proviso that R* cannot be hydrogen);

and additionally wherein any Cj.salkyl, C,salkenyl or Cy.salkynyl group in RX'-
which is linked to X' may bear one or more substituents selected from hydroxy,
halogeno and amino);

R! represents hydrogen, oxo, halogeno, hydroxy, Ci4alkoxy, C;4alkyl, C;.
salkoxymethyl, C; salkanoyl, C; 4haloalkyl, cyano, amino, C, salkenyl, C,.salkynyl,
Ci.;alkanoyloxy, nitro, Ci4alkanoylamino, C,4alkoxycarbonyl, C;4alkylsulphanyl,
Ci4alkylsulphinyl, C, 4alkylsulphonyl, carbamoyl, N-C;4alkylcarbamoyl, N,N-di(C;.
salkyDcarbamoyl, aminosulphonyl, N-C,4alkylaminosulphonyl, N,N-di(C;.
salkyDaminosulphonyl, N-(C,4alkylsulphonyl)amino, N-(C;4alkylsulphonyl)-N-(C;.



4al koxy, Cl4hydroxyal kyl, Cl4am noal kyl, Cl4al kyl am no, Cl4hydroxyal koxy,
carboxy, trifluoronethyl, cyan, -C(O NR81R82, -NR83C(O R84 (wherein R81,
R82, R33 wando&843 which may be the sane or different, ea®RTIGRIBO8HEABL S
hydr ogen, Cl-4al kyl or Cl.3al koxyC2. 3al kyl) and a group

-(-O)1(Cl4al kyl )gringD (wherein f isl@wor 1, gis O or 1 andring Dis a
5-6- nenbered saturated heterocyclic group with 1-2 heteroatons, selected

i ndependentklyafimonNON- dSCamstulmmm'hanm iaéisgalbyipnend;ahbpamdonewo)r nor e

substituents_selected f 5al kyJR80 in . R8O is as
dof 1 ned  HEIE R01 3Eymscb L SUAeERpI RS kel 61TRORERT § OB ROGY | RELFTHB oi ) :
12) C2. SakRygmtRER a(méns*dﬂa R&O CH,-a0d@f)i,negoperei 8-, £9),-, Cl Sal kyl X15R80

(wherein X15 represents_-0- S. S Sce- -NR8SC(O) ,
- S02NR87- NR;QF@BS@ZQ)HR . NREONRY méﬂ’gsoﬂes NR&E 6(wirgein RRBR: mpﬁg{g@ each

|ndependent 1Le re ent dr oge 3al IkyI) and
R80 is as d&* fi ncgl re(?elw %%gﬁg'}sc%'if%n %‘F’f @b@%%@xﬂzﬁ‘ ’14)

C2. 5al kennk kL6 R&RIccwgrosh Bnedfahé &NORSBNivEnt gé’two griups: - - SQ2-,

-NROOC( O - O NR91-, -S02NR92-, -NRI93S or - NR94- (wher ein R9, RI1,

RO2, R93 Rdwd Fag@n é&@]ﬁnylpnﬁébéﬁﬂgm§4l§'ylr"€p?lb§’éhb§ uﬁwt@g@ﬁ or yhicdgngy | or

G _3al koyC2r3al kylinAd i s selehdd 56k A BD) fygtd)erfcto LI X1 7REO
(wherein X17 represents - % R96- ,

- SO2NR97-gnd-aNR8&SO2- or -NR99 (wher ei n R95 R96 R97, R98 and R99 each

i ndepende t y e $ hydro . - 3al kyl o g;,l 3a| koxy&2 3al kyl) and
R80 is a P}Irkbig{jl (Ii@g n{""%1 ﬂ%‘?ﬁélrﬁafeﬁ?}‘i ®fa ’%ﬁerel n X18
fﬁ%&%é,é&é@m@m %ﬁf@geﬂ%%%kﬁﬁ?Caaakd*ié?%‘@l%“d %%%%%*%F i

i ndependdﬁRf R° r@pﬁ&emmrm&r o@en@deR Ssdhdlyrlnax)be @t sam@ar Kiffeyed® e®dl kyl ) and

R80 is as defin ere ) al . 4al ky1R79 (wherein X18 and
R79 are égpﬁé?qt%w%@e{!hﬁamyigf %%Od(ly ] ich may be unsubstituted or

whi ch may3)ke am ﬁ(ll’l}tﬂt(@ﬂefédnt)b% efhts -00)-8- gsoupsoselect®d, £ rom hydroxy,
fluoro, ampo, Cl_aal 51\% £4m no, N-di, Cl_ '4al kKyl)arning, am qg)su/,[ phonyl ,
N-d - 4al KYRAR(QUs THENDRY T -SRUNR, N-VR ¢SO0 ar Nyt §WhensiA&R s R pRonyA

and R”* each independently represents hydrogen, Cy.aalkyl or C.salkoxyCssalkyl) and
RY represents hydrogen, Cysalkyl, cyclopentyl, cyclohexyl or a 5-6-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 C;4alkoxy and which cyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, C;4cyanoalkyl, C,4alky],
Ci4hydroxyalkyl, C;4alkoxy, CisalkoxyC;4alkyl, Cj4alkylsulphonylC,4alkyl, C;.
salkoxycarbonyl, C;saminoalkyl, C;_4alkylamino, di(C,4alkyl)amino, C;.
salkylaminoC, 4alkyl, di(C,4alkyl)aminoC;4alkyl, C;4alkylaminoC,4alkoxy, di(C;-
salkyl)aminoC, 4alkoxy and a group -(-O-){(C;4alkyl)ringD (whereinfisQor 1, g is
0 or 1 and ring D is a 5-6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which cyclic group may bear
one or more substituents selected from C;4alkyl));

4) Cl.sa]ky])(13C1_5a]kyD(l4R73 (wherein X* and X'* which may be the same or
different are each -O-, -S-, -SO-, -SO,-, -NR"*C(0)-, -C(O)NR"-, -SO,NR"’-, -
NR77SOZ— or -NR- (wherein R74, R75, R76, R”" and R each independently represents
hydrogen, C,.3zalkyl or C;.3alkoxyCy.3alkyl) and R represents hydrogen, C;.zalkyl or
Ci.aalkoxyCs.aalkyl);



19) C2_5al kynyl which may be unsubstituted or which may be substituted with
one or nore groups selected from hydroxy, fluoro, am no, Cl-4alkylam no,

N, N- di ( CIwWO 0dmb4ay3 ) ar ni no, am nosul phonyl, N-C al kyl am nesugsvngi43 and

N, N-di (C1_ 4 al kyl) am no sul phonyl; 20 CZ 5al keny1X18Cli al kyl R79 (wherein
X18 and R79 are as defined herein); 2167C2 5al kyny1X18C1 4al ky1R79 (wherein
X18 and R79 are as defined herein); and 22)

Cl- 4al kymﬁ%(\mmanw ¥5,3 1 xlﬁe)rymassxwmdeemoxy@qgoap(ldﬁ&dmed herein, x is

0 or is O or R106 ar end | ect ed from
hydr ogen Cwnﬁlnﬂﬂgeﬂ) Wﬁgll%ﬁﬁf‘mm&ﬁ 151 ‘ﬁ‘if“gy ﬁeh‘@éﬁi sat ur at ed

het er ocyc| jieh QiR d’ldcté?o&p fay 'B@irelr&@t QPBituSfs %c%iiﬂr&ﬁ%&@ﬂ%%& fromoO, S
and N, which CI-Sa?, group may bear 1 or 2 substituents sel ect ed from

0Xxo0, hydrhﬁkagenhay@ga@AWOQKYthmﬂyyla@thMMﬁkﬂy@42dk(13<b'o€ip may bear 1 or

2 bstit t ted 1 | kyl ,
1 aat ky 1 SRRy Al R R GG BRR R, CYigpatat Y anost
C1- 4al kyl@Mhmymwh&qu@amk L)mﬁﬁé@tk&lﬂ@@aﬁrﬁb@@ﬂalky@d.(@ﬂh]ﬂ?@irkﬁﬁbcl

Cl4al kyl am no, Cl al kyl )am no, Cl1_4al kyl am noCl_4al

di (C1_4al 4k} é?w daminog gkl xy, d1CaaiTky) @A Aoekoxy R@@(? groip(-CO-
| kyl P 00343 - 169
o oS S ARl AOduA DY, 2l QoM BG4 §sRETL RO

) f (C 4al grin ring Dis a
5- 6- menbesaadated htturoaydd dretewabylel haergaony, sedcted in@phadearlp dtoan®, Ssel ect ed
i ndependently fromO, S and whi ch cyclic bear one or nore

subst i t ueidY-SHNeh ¢yclic B BBtk oP§ O ’tetfu}[’ﬁg&%\ltjgweé“f\ge‘jtfﬁgflcm% cannot be

hydr ogen) salkgns additionally wherein any Cl1_5al kyl, C2.5al kenyl or
C2. bal kynyl group i n R56X1o which is linked to XlO may bear one or nore
subst i t uehtGrsslsyRIt euhereinR hiscs drfmed livsdimgen and amino); with the proviso

t hat one e n ne_or re selected fromone of the
fol | ow ngﬂf(F?Vfg 5?35% 2(W%Efefl%1ﬂa%egﬁlgsﬁerﬁﬁl is as defined herein and QL is
sel ected ﬁ)r@zrghm?@ymfﬁ’ GherdiPRIP OV N GettrRd he@iOUPS: 1) 2 (wherein QR is a
5- 6- nenbere ur at or partially unsaturated heterocyclic group with

1- 2 het erSBaR oﬁwherglglPectWSﬁma@mﬁd@mgrgup,mmhtfswl U aN-owprnghered

het o1 06y ol il RHBoBSH Bl AR 8 05 oSHBS hhbYENwRel SGEaTb SR

selected from O, N and S, which pyridone, phenyl or aromatic heterocyclic group may
carry up to 5 substituents selected from oxo, hydroxy, halogeno, amino, C;4alkyl, C;.
salkoxy, Cshydroxyalkyl, Cj4aminoalkyl, C,4alkylamino, Cj4hydroxyalkoxy,
carboxy, trifluoromethyl, cyano, -C(O)NR*'R®*2, -NR®*C(O)R** (wherein R*', R*?, R¥
and R*, which may be the same or different, each represents hydrogen, C; 4alkyl or
CialkoxyCysalkyl) and a group -(-O-){(C;4alkyl) ringD (wherein fis O or 1, gis O or
1 and ring D is a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms,
selected independently from O, S and N, which cyclic group may bear one or more
substituents selected from Cj4alkyl));

10) C1_5a1kle80 (wherein R¥ is as defined herein);

11) Cp.salkenylR®*® (wherein R is as defined herein);

12) Cg_salkyny]R80 (wherein R* is as defined herein);

13) Cl_salklelSRgo (wherein & represents -O-, -S-, -SO-, -SO,-, -NRSSC(O)—, -
C(O)NR™-, -SO,NR¥'-, -NR*SO,- or -NR¥- (wherein R*’, R*, R¥, R® and R* each
independently represents hydrogen, Cy.salkyl or C3alkoxyCysalkyl) and R® is as

defined herein);



5al kynyl, Cf _6fl uoroal kyl, Cl_6al kanoyl, am noC _6al kanoyl ,

Cl. 4al kyl ani nod _  6al kanoyl , di ( Cl4al kyI ) am noCl_6al kanoyl

Cf _6fl uorwalokacoayl , car bam)yl Cl_ 4al kyI car bai noyl , PCT/GB03/00343

di (Cl4al kyl ) car barmoyl, car barmyl cd _6al Cl- 4al kyl car banoyl d _  6al kyl,
di ( C1- 4al kyl ) car banoyl C1_6al kyl , CI. 6&6§£yl sul phonyl and C1_
6f|uoroalky|su|phony| and whi ch heterocycllc group may optlonally bear a
further 1149Cosaken¥t’ Rwememxr e@p@sems@n €, Sk S, N Bkyny!

Cr al kyl G NEe OB 6y TR s 0P MBI PR ey Bncy T g each

6f | uor oal ikaspeudent§at mﬂi@h dkobdal Gya [&a@pg\éhqo C{ 514l dnl p€ay hamoy!
car banoyl Céaiéijgal kyl, %ﬁ 4al kylgg(]?gr bar?og(?’a 6al x§| 459

di ( ClAal kdefipedbersipy| O _6al kyI Cl_ 6al kyIsuI phonyl

I a ES{B?&Eaﬁiﬂtkﬁ%?Eﬁykwh X I 0E0y Syanosgicpydevancal k)

4al ky! sul ieNR* G140, Wé‘s@p)oyGNR%WhereﬁMé,m%an ket an€Rekky! ani no,
di (C1_ 4al kyl)am no, Cl1. 4al kyl al ni noC 4al kyl , di (Cl4a| kyl )@m noCl. 4al kyl ,
Cl4al ky! atHﬁif‘rP@ ently fepTREskis hya‘rqge& Qe Ryt 96 Y S SUNERIA) alfoup

( O)f(%@@%ﬁ&)eglgj ngD (wherein f is Oor 1, gis Oor 1 and ring Dis a
nmbered saturated or partlally unsaturated heterocyclic group with

1 2 het ertnekyBef@atigR*htetpeeio st reprdsent-O-, s a%0- NSOz—Whl ch cyclic

031 064413 Bt Eosro0nTE - SEBR' Sy TR S it Giferedi R Vs epr esent s

-0-, -S- ,ROBQRI® allgﬁzmyeacl%ﬁ ehdeﬁtw%&@@ms h d'r&ée@) @%'lkall oPEZNQB-, - NQESO2-

or -NQ - (wherein 34 each i ndependently represents
hydr ogen, 3aﬂ§DX8@iﬂ@iI4yl) Rgalsl@@ﬂymzemm],, C2_5al kenyl, C2_ 5al kynyl or

d 4hal oal flned ere 3 ~(wherein @ is as
defined he 1@1991)?(21&&@} )é(” edrfgzgr?r%ﬁg%%ée(li E%(fe "hed herein); 5)
C2. 5al kynhﬂ)@sﬂmagwmmaysemusﬁftme@dr twmcﬁlﬂiay,be&hbﬁik&@hmhmdral kyl Q
(wherein W2 represents -0-, -S-, -SO, -S2- C( O NQo-,

- 882NQ13 monemqrs@lecf@# ﬁ‘-OMQa}zk Dep®, angg, C wlkngmmoquﬁr{@x |Q&2| each
EER 3
g ggleﬂeﬁg{ﬂy% r ;?P‘y‘gﬁ (%@ﬁﬂ%' 0%?{#)110&& @lelg% de?l ngd her ei n);

7) C2. 5a|JaEny}0bMﬂﬁ:bu]@hdxle2 (wherein W and QZ are as defined her e| n); 8)

C2. 5al kynyl W2Cl4al kyl Q2 (wherei n, W2 and as defined herein); 9)
Cl_4alkyl @Qz@lkn@ﬂmﬁl} 09 e ensebytipied o thb masv ‘?f‘ssut‘iétftil‘i‘i’éd”lﬂ]e?%% i is 0
or 1, ki

1§1on groups selected from hydroxy, fluoro, amino, C;4alkylamino, N,N-di(C;.
salkyl)amino, aminosulphonyl, N-C;4alkylaminosulphonyl and N,N-di(C;.
salkyl)aminosulphonyl;

20) C2.5a]kenle1 8CMalkle79 (wherein X'® and R”® are as defined herein);

21) Cp.salkynylX'*C,salkylR” (wherein X'® and R” are as defined herein); and

22) CyaalkyIR'®(Cyqalkyl)(X'*),R'% (wherein X"® is as defined herein, x is O or 1, y
is 0 or 1, and R'® and R'® are each independently selected from hydrogen, C;_salkyl,
cyclopentyl, cyclohexyl and a 5-6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which C,3alkyl 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, Cj4cyanoalkyl, C;4alkyl, C;4hydroxyalkyl, C;4alkoxy, C;.
salkoxyCi4alkyl, Ci4alkylsulphonylCi4alkyl, Ci.4alkoxycarbonyl, Cisaminoalkyl,
Cisalkylamino, di(C,4alkyl)amino, C;4alkylaminoC; 4alkyl, di(C;.4alkyl)aminoC;.
aalkyl, Ci4alkylaminoC, salkoxy, di(Ci4alkyl)aminoC;4alkoxy and a group -(-O-



or 1, and Q13 and QL4 are each independently selected from hydrogen,

Cl. 3al kyl, cyclopentyl, cyclohexyl and a 5-6-nenbered saturated or

parti al | ywonsatansnt ed heterocyclic group with 1-2 het er o@carago3sedsact ed

i ndependently fromO, S and N, which C.3alkyl group may bear 1 or 2
substituents sel ected from oxo, hydrok$?- hal ogen and C1_4al koxy and whi ch
cyclic group may bear 1, 2 or 3 substituents selected from C2.5al kenyl ,
C2_sal ky yCi«aitylafingldr(whttey f is Qbordag kssthoryl andamigib (4 a 5S-G mickdeiod| |

Cl4al kyl am no 6al kanoyl , di kyl)anm no al kanoyl 1
611 aor va BAREST BB BR Esone i LRt Mot TP ER0P T OaShanoy|
car banmoy | £dd_ 16 altiyh cyché h&phd BRY biAnoRAuktltuents selected from Cj4alkyl)

di (G -4al kyl ) car banoyl al kyl, C1 6al kyl sul phonyl ,

CL. 6f | uorGih KipipsarighibayR™ a0t b/leidsagen):hal ogeno, cyano, 4cyanoal kyl ,
CL. 4al kyl

c

) kyl 4 o ! X dal kyl , . Glse<,10
4al kyl sul %ﬁgﬁé{%ﬂ%@‘%@%ﬁ”y %P%%?ﬁ?%”%r? ?%"k‘gﬁ%g%nﬁfo%rﬁ%@ P}Cﬁjcﬁa kyl ami no,
di (C1_ 4whikllis)larkeden XElday koo ant oofddadulsytituernti {eldal fyth haaiorpd _4al kyl ,
Cl4al kyl am noCl _ 4al koxy, di (Cl4al kyl ) ai ni noC 4al koxy and a group
- (- O) 1{ CBRERYPYGPNEGE (wherein f is Oor 1, gis Oor 1 and ring Dis a
5-6- nenb f: Laltl 2 I up with
1.2 het oront aedia] B Al R PSR G R SR n P
het er ocycthe tollpwongfimagrobpar one or nore substituents sel ected from
Cl. 4al kyl )., .1 th the provisos that QL3 cannot be hydrogen and one or both
of QL3 and %fy'rmst be a 5-6-nenbered saturated or partially unsaturated

het er ocy clh&eidDOUP afde iRl hBRth WA @B QEHALS ibhFRINORHRing tdf L herein

whi ch heterocyclic group bears at | east one substituent selected from C2_
5al kenyl ,gragp$al kynyl , Cl1_6f1 uoroal kyl, Cl. 6al kanoyl, am noCl. 6al kanoyl ,

Cl_ 4al kylam naCl. Gal k yl (G 4al kyl)ari.ngCl 6al kanoyl .
Cl. 6f | uor%a%rqulyell?é ésaaf%gh%?Pgeréfﬁﬁéﬁlr %;e?ﬂ(?é%rga jsa |r%<tffi ﬁgﬁef?)? V‘jlbcar banoyl ,
car banoyl| %bg}j@&ﬁth)dm hétdroatofiid] seldcear indepeyddatly@rInk ¥, S and N, which

e

di (C1- 4al car banmoyld _6al kyl, Cl_6al kyl sul phonyl and C1
6f | uor oal IjaraeicHn 8P beai ahlendtpne sukstisiepisalestegrfsup CoprlkeytI Ty bears 1 or 2

further I Ru est e i h in).: ~10)

Craal iyl GPIRBYL AT R (kb AR g OF B ARt 1 6 ot
hydr ogen saliado yQldi(C lsalkal) ambrole pdleameg], €3t fliab sidamyyl, partanslyl,\C;unsat ur at ed
het erocycl | c_group %%Hlal ning at | east one _nitrogen atom and optionally

cont ai ni rr@ﬂ‘_é{lcflihap}?é(}» it wrerEey Caralkyl Cs«alk Hkagameyler. 6al kanoy!

L0 2%, A AOSTIAANE MR AR g e, D= 1 2 or
sfluoroalkylsulphonyl and which heterocyclic group may optionally bear a further 1 or
2 substituents selected from C, salkenyl, C,.salkynyl, Cy¢fluoroalkyl, C;.salkanoyl,
aminoCj.ealkanoyl, C;4alkylaminoCi.¢alkanoyl, di(Cj4alkyl)aminoC; salkanoyl, Cy.
sfluoroalkanoyl, carbamoyl, C;4alkylcarbamoyl, di(C;4alkyl)carbamoyl,
carbamoylC, alkyl, C;4alkylcarbamoylC;.salkyl, di(C;.4alkyl)carbamoylC, salkyl, C;.
salkylsulphonyl, C,.sfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Cy4alkyl, C;shydroxyalkyl, Cy4alkoxy, C;4alkoxyCi4alkyl, C;.
salkylsulphonylC, 4alkyl, C;4alkoxycarbonyl, C;4aminoalkyl, C,4alkylamino, di(C;.
salkyl)amino, C4alkylaminoC,4alkyl, di(C;4alkyl)aminoC 4alkyl, Cj4alkylaminoC;.
salkoxy, di(C;4alkyl)aminoC, salkoxy and a group -(-O-){(C;4alkyl),ringD (wherein f
isOor 1, gisOor1 and ring D is a 5-6-membered saturated or partially unsaturated

heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N,

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



6f | uor oal kyl , Cl1. 6al kanoyl, am noC _6al kanoyl, C1-4al kyl am nod _6al kanoyl ,
di (C1_ 4al kyl)am noCl. 6al kanoyl, C1.6fl uoroal kanoyl, carbanoyl,

Cldal kyl caolmameighs di (CL_  4al kyl ) car banoyl, car banoyl Cl_@aitkyB03/00343

Cl4al kyl car bamoyl A _6al kyl , di (C1_ 4al kyl )car banoyl C1_6al kyl ,

Cl. 6al kyl sul phonyl , CL. 6f | uor oal kyl sulhonyl, oxo, hydroxy, haI ogeno,
cyan, Cl. 4cyanoal kIyI Cl4dal kyl , Cl4hydr oxyal kyI Cl- 4al koxy,

Claal koxyXCiatlkyW @kt B\dlrgb’rewytSCD 2SkyBO- CEO4a - REXQE aNDIG(0)-,

a8 SR 8 A g b oo o

di (Cl4al kiiz(&lép%ﬁ@léh@l?lrélﬁvki%%&m}@ﬂ%eﬁ @JL 39Htl91 c(] 39koiy7dz§ht&§i kyLdigedyng) (wherein f

is 0 or 1, 1 and ng D bered” saturated or partially
unsat ur atséﬂtyhﬂtfﬁér(b@b@lmﬂﬁylgﬁmhﬁ watSIdeiinﬁzl hﬂé‘tl@r oat ons, sel ected

i ndepend erocyclic group nmay bear one or
nor e ggs}tcjff ﬁ]gg(Wh re dlsfal’§ d\rﬁfu&%zleﬁy)l) and additionally wherein any
Cl. 5al ky|4) @%alﬁaﬂﬂgﬁy\bh@ém@_lﬁg demmyd heepyp in Q X - which is linked to X
may bear one or nore substituents sel ected from hydroxy, /halogen and

ami no) ; (%)Cz@kml%éwh@rﬁm\@ if apddBsdhereNI6C(O) -, - (O NQ' -, - SO2NQL8-,
9S02-¢ dent |

- NAL9S02 0 2% PG CMSIC ey 8fone 300 3, 298, B, Soglyiependent

Cl. 6hal odl()NQ czseaw@éoayNQi S@2 oﬁannywherenm QY Q@Q\MQT By ey wherein

Wi ts - O 5S 6-

(her o1  egpendoRy Tepitepls tpap e Al oty b 06 0b L3

PCT/ GBOS/SQﬁ@ﬂ,ﬁ orCWﬁal&ﬁE&l‘j’%ﬁ‘d‘?g1s®§%ﬁﬂé%fher&ﬂa y3al kyl, Cl. 3al koxyC2. 3al kyl ,
C2_bal kenyl 4hal oal k%/l ), and Q21 represents

Cl_6hal oa])l@alsalkazyl%Ckmileo(WmelﬁéW@myQ argrael dofineiddheesin); def i ned herein; 28

oot DSl R U ferin P QS MR oo s o
bears t vv@g@sgamyi@?@yﬁﬁﬂﬂwhgqtﬁwhe@hwéI1§<sysl dePihedBerb@Cyil0aa! 1K) lis @r oup

whi ch G _6al ky ar G _jocycl oal kyl group may bear a hydrox substituent on
the carbot la rQL gre qaﬁkéﬂep%ldﬁm@ Seﬁﬁc(f)@zﬁmm@b’dﬁ@gﬂg@a yl, and wherein

the G -5al¥hend <0abESIY Incl s SOy biKE el 8yt I, 0gar one o

more substl OXY, and am no;  and
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N,

which Cj.salkyl group may bear 1 or 2 substituents selected from oxo, hydroxy,
halogeno and C;4alkoxy and which cyclic group may bear 1, 2 or 3 substituents
selected from C,.salkenyl, C,salkynyl, C;.¢fluoroalkyl, C;.¢alkanoyl, aminoC;.
salkanoyl, C;4alkylaminoC; ealkanoyl, di(C;4alkyl)aminoC, salkanoyl, C;.
sfluoroalkanoyl, carbamoyl, C;4alkylcarbamoyl, di(C;4alkyl)carbamoyl,
carbamoylC;_salkyl, C;4alkylcarbamoylC, ealkyl, di(C,4alkyl)carbamoylCi.salkyl, C;.
salkylsulphonyl, C;.sfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Cy salkyl, C;shydroxyalkyl, C;4alkoxy, C;4alkoxyC; 4alkyl, C;.
salkylsulphonylC,4alkyl, Cj4alkoxycarbonyl, C;4aminoalkyl, C;4alkylamino, di(C;.
salkyl)amino, Cy4alkylaminoC4alkyl, di(C,.4alkyl)aminoC,4alkyl, Cy4alkylaminoC;.
salkoxy, di(Cj4alkyl)aminoC;4alkoxy and a group -(-O-){C4alkyl),ringD (wherein f
isQor1,gis0or 1 and ring D is a 5-6-membered saturated or partially unsaturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N,
which heterocyclic group may bear one or more substituents selected from Cy4alkyl),
with the provisos that Q"* cannot be hydrogen and one or both of Q** and Q'* must be

a 5-6-membered saturated or partially unsaturated heterocyclic group as defined



2912912911 (v) QC1l_Sal kyLX -, Q C2.5al kenyl X - or Q C2.5al kynyl X -
wherein X is as defined herein, the G _b5alkyl, C _bal kenyl or Cl_b5al kynyl
l'i nked t ovBD3Me4s1bear one or nore substituents sel ect ed PCOrGBUL0TZY,

hal ogeno and amino and 29 is a group 1, 4-di oxa- 8-azaspiro[4.5]dec-8-yl,
whi ch may be represented: CON O or 1n'ay be selected fromany of the
groups defined herein and R2 is 6,7- nethyl enedi oxy or 6, 7-ethyl enedi oxy;
or a sal thetdiembath heRrodyctioppapridaaat eastiong stistioieal Sdettﬁdfﬁdm€2f ormul a |a:

R1 Ca wh dol vyl
i ng;zol y1sals F‘%lzé? ﬁyﬁ’lngffcz’@@%%‘%agi@%y B Bﬂlégnlog’gfga I SI !snsgl gct ed
f1 M 00, alRYBRAIE, Sikate Al SALIRY N hino®dlano oa]gaﬂ lhyl, CL

3al koxy, *trifl uor onet hyl”,” cyano, "nitro, CI. SaPkano |, wher ei n Q

and X arC@rtalsTlodbehnelbiy]Cﬂrbellna}/lnﬂlICMaék}ﬂ)Ca@ﬁml m@a@DﬂC@@ﬂn&V\B are as
defined in,clai.m1 Wll5alk 1areas
defined i* nlkgicgfbm ylé P'éﬂ(%' %é 14t er)ﬁ:ar ﬁy quéwf%?'fl% ﬁ%&%ﬂlﬁho é

is -O Orgﬂu(ﬁ‘oa]ky&mi)hﬂﬁyll a‘fad Qwhlcll mrteracycm fePouplupibhfIMi tse@rst heit 2 fithkeast one R2
Is selected from (i), 2 (hv) or (v) as defined

substituents selected from those de med herein);

10) Ci4alkylQ 3C14alkanole1 " wherein Q is as defined herein and is not hydrogen

and Q'*" is a 5-6-membered saturated or partially unsaturated heterocyclic group

containing at least one nitrogen atom and optionally containing a further nitrogen

14n 14n

atom wherein Q™ is linked to C;.salkanoyl through a nitrogen atom and wherein Q
optionally bears 1, 2 or 3 substituents selected from C,.salkenyl, Cysalkynyl, C;.
sfluoroalkyl, C;salkanoyl, aminoC,salkanoyl, C;4alkylaminoC, ¢alkanoyl, di(C;.
salkyl)aminoC; salkanoyl, C; ¢fluoroalkanoyl, carbamoyl, C;4alkylcarbamoyl, di(C;.
salkyl)carbamoyl, carbamoylC; ¢alkyl, C;4alkylcarbamoylC,; ¢alkyl, di(C;.
salkyl)carbamoylC; ealkyl, C;salkylsulphonyl, C; ¢fluoroalkylsulphonyl, oxo,
hydroxy, halogeno, cyano, Cj4cyanoalkyl, Ci4alkyl, C;4hydroxyalkyl, C;4alkoxy,
Cj4alkoxyCi4alkyl, C;4alkylsulphonylCy 4alkyl, C,4alkoxycarbonyl, C;4aminoalkyl,
Cj4alkylamino, di(C;4alkyl)amino, Cy4alkylaminoCi4alkyl, di(C;4alkyl)aminoC,.
salkyl, Cy4alkylaminoC;4alkoxy, di(C,4alkyl)aminoC;4alkoxy and a group -(-O-
)i(Ci4alkyl)ringD (wherein fis O or 1, g is 0 or 1 and ring D is a 5-6-membered
saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which heterocyclic group may bear one or more
substituents selected from C, 4alkyl);

and additionally wherein any C,_salkyl, C,.salkenyl or C,.salkynyl group in Q'X'-
which is linked to X' may bear one or more substituents selected from hydroxy,
halogeno and amino);

(if) QISWA-

wherein W? represents -NQ'°C(0)-, -C(O)NQ'"-, -SO,NQ"%-, -NQS0;- or -NQ*-
(wherein Q'%, Q'7, Q"%, Q*° and Q% each independently represents C,.salkenyl, Cs.
salkynyl, C;4haloalkyl), and Q15 is Cighaloalkyl, Cs.salkenyl or Cy salkynyl,

(iii) Q*'W*C,_salkylX"- wherein W* represents -NQ*C(0O)-, -C(O)NQ*-, -SO,NQ*-,
-NQ>SO,- or -NQ*- (wherein Q%, Q%, Q*, Q* and Q each independently



inclaiml in the definitions of R2, and/or Ra is selected from(i), (ii)
and (iii) as defined herein, or R2 is 6, 7-nethyl enedi oxy or

6, 7- et hylwpediooddy3 or a salt thereof. 3. A conpound accordiTrgBiBoozBai m 2
wherein ma is 2. 4. A conpound according to claim1 or claim2 wherein R2
is selected fromone of the five grolPpk« (i) QLX1L wherein QL and X1 are as
defined in claiml; (ii) QL5WB wherein QL5 and WB are as defined in claim
1, (iii) regkwhlhysladden| (Xi-sallvyrh,effle;iahtomlz ;alg 1, dhdalkenydy @, sakkydeforr@dd in claim

1, (iv) 8CL_sal kyl %,-, 8 5 | X 8C2. hal kyny| X;- wherein 28
and X ard@alogkyhes C1n(ééd Y?W%P'g%;hﬁ %IE%I @g,;aﬂfszlg]%f_(géaﬁvp ’?I}‘{ X'is as

QR9C2. Sal ken¥d Kerein®r Q@9C2. 5aJkynyl X' - wherein 9 and X' are as defined
inclaiml;, and/or R2 re%resents met hoxgy or R2 represents

6, 7- met hy(ll‘érféaﬁ?maiky@ﬁ -6Q Czﬁtﬂcﬁ,ny@ﬁedrél(ﬁzsmmxm PCTis @BOSe0343 -

174 5. ok | the f Ca H
Za roa NerRBBR SR iAo e S eb b e Bt Sicoe ek e or "
azai ndol v, wlﬂgﬁoﬂ G;.568)cRlI8M gf IO, Ldn OX ;. logclaakylogwﬁp%ﬁﬁybearam no

hal ogeno, C1 3al koxy, trifluoronethyl, cyano, nitro,

C1. 3al karfoldrox; sy)é@!!mtméhfewb@ atgmavhich isrlinked toide imigazelidinl growps; (i)
QLSVB whef Qi (e tl%qg1_5\£\ﬁ<yﬁr§.5%§egﬁ fo¥ &?%&ﬁyﬂﬁe@ & ’X‘%H% bear one or

more substituents selected from hydroxy, halogeno and amino; and

W) Q29C1-5alky]X1-, Q29C2_5a]keny1X1- or Q29C2_5a1kyny1X1- wherein X' is as defined
herein, the C,.salkyl, C;.salkenyl or C,.salkynyl linked to X' may bear one or more
substituents selected from hydroxy, halogeno and amino and Q* is a group 1,4-dioxa-

8-azaspiro[4.5]dec-8-yl, which may be represented:
N.N
o
o

or R' may be selected from any of the groups defined herein and R? is 6,7-
methylenedioxy or 6,7-ethylenedioxy;

or a salt thereof.

2. A compound according to claim 1 of the formula Ia:
Zﬂ
Z "N
2
R
® L
N H
H
(Ia)
wherein:

ring C* is indolyl, indazolyl or azaindolyl,



(i11) QRIWACL_5al ky1lX - wherein 21, W and X' are as defined in claim1;
Rea and R21li, are each independently sel ected from hydrogen, hydroxy,

hal ogeno,woagaeu4ihitro, trifluoronethyl, Cl 3al kyl, C _3alPk®uB03/00343

Cl. 3al kyl sul phanyl, -NR3aR4a (wherein R3a and R4a, which may be the sane
or different, each represents hydrogeh’3or Cl1_3alkyl), (i) QX wherein Q
and X' are as defined in claim1, (ii) QL5WB wherein QL5 and WB are as
defi ned iRi* ol salented, fromh b9, I@ISD\MKEL LA ok yingthyl, whnarce halog@b, OMalleyldCX1 are as

defined in,cl ai m, 801 5a| 8C2_5al kenyl X' - or
Q8C2_ 5a|3n]§$ﬂ§/¥>k‘ %ﬂéﬁﬁéfyh @1/3%%“ s defined in claim1 or (V)
(B9CI. 5 éb){b%"whe%ﬁ@.aﬁéb@%?élﬁs)ﬂefm@im@zﬁﬁ?lﬁa' kynyl X - wherein @9 and X
are ef é’%‘ln cl ai Rea and R2b together form

i g]alﬂd&’

6, 7- |net 1§i) @rid¥i wherewrQ p apdefingstyn clamyljs -0- or -S-; and nais 0, 1

or /@W 0 r.ov. that at | east one
of Rea ar@s b |é ﬁTect Vg“%r]%g? \Y#QJ_}(PX%%% |h| 68”9 aﬁ%rl (v) as defined
herei n argt/iobs ffmetisn sRIRCE ed from (i), (ii) and (| | i ) as defined herein,

or Rea and, R2b toget her form 6, 7- net hyl enedi oxy or 6, 7-et hyl enedi oxy; or a
salt ther8®®.0.6,2 4 dompound according to claim5 wherein Rais fluoro or
nmet hyl . Zz"isﬁ) csrgaund according to claim5 or claim6 wherein Za is -0-.

8. A conpound according to any one of clains 5, 6 and 7 wherein R2a is

nmet hoxy and nR290,i lsorsk| ect ed from one of the five follow ng groups: (i) QX

wher ein and X1 are as defin n cla 5 and VB
are as d%‘ﬂh PV rrﬁtieast(‘!?tieé&llﬁgﬂ?ﬁémg%(l@y{l&’ mﬁ&‘é‘iﬁv\\’@ ‘%fn and X1
are as _deficngd 11iA ok &éﬂﬁh&ons@tw a@&%@kﬁéls&xét&ﬁon@ﬁ% and! hﬁa I X - or
@8C2. 5al kynyl X1- wherein Q28 X are as defined in cI aim1l; and (v)

Q9C1_ 5ald€t]1hedhere@9C2 5al kenyl X' or Q9C2.5al kynyl X' - wherein @9 and X

zgr :nda§ \(;Ia%]“gzgfeg7 tﬁi‘/@ng&oxyow,ﬁeﬁlymo&llnd according to any one of clains 5,

or a salt thereof.
3. A compound according to claim 2 wherein ma is 2.

4. A compound according to claim 1 or claim 2 wherein R? is selected from one
of the five groups:

(i) Q'X! wherein Q' and X' are as defined in claim 1;

(ii) QW? wherein Q'° and W? are as defined in claim 1;

(iii) Q*'W*CsalkylX'- wherein Q*', W* and X' are as defined in claim 1,

(iv) Q®Cy.salkylX'-, Q**CysalkenylX'- or Q*C,.salkynylX'- wherein Q** and X' are
as defined in claim 1; and

) Q¥CysalkylX'-, Q®CysalkenylX’- or Q¥C,.salkynylX - wherein Q* and X' are
as defined in claim 1;

and/or R? represents methoxy, or R? represents 6,7-methylenedioxy or 6,7-

ethylenedioxy.



met hoxy and R 2a is selected fromone of the five follow ng groups: (i)
QX wherein Q and X1 are as defined in claim1l; (ii) QL5WB wherein QL5
and WB arwoas/éaafisned in claiml; (iii) Q1WCL _5al kyl X' - palvagBe3003321, W
and X' are as defined in claim1; (iv) C28C| _bal kyl XI -, @Q@8C2_sal kenyl X1-
or @8C2 5al kynyl X' - wherein Q28 and-X4are as defined in claimi1; and (v)
@Q9C1_5al kyl X' -, @Q@9C2_5al kenyl X' - or @Q9C2. 5al kynyl X' - wherein Q9 and X
are as defi nedl compaoimi acrdrdingGo chimdngfebmtbrackadi.di ng to any one of clains 2
to 8 wherein the ring Ca is indol-5-yl, indol-6-yl, 7-azaindol-5-yl,

i ndazol -5-yl or indazol-6-yl. WO 03/064413 PCT/GBOS/00343 -176 11. A
conpound according to claim5 of the formd a Ihg) MN RzZa O\ --R2c HO
R2a RRb N H (11d) wherein: Mis -CH ¢ c¢’nds |inked to a carbon
atom of the 5-menbered ring and is sele fron1hydrogen and nethyl; R 2d
is linked to a carbon atom of theH6-r=nbered ring and is sel ected from

R2b is nmethoxy and the other is Q X1
wherein X1 is as defined intcl ANy QL i s selected fromone of the
followi ng ten groups: 1) @ (whe 2lis a heterocyclic group selected
from pyrrolidinyl, piperidi s Myl , CN and which heterocyclic
group bears at Ieast one substituent selected from C2_5al kenyl, C2_

5al kynyl , Cl-afl uoroal kyl, Cl-aalKHanoyl, al ninoCl_6al kanoyl,

ClAal kyl am nod _ 6a|kanoy| di (G aIkyI)aIn|n0C1_6aIkanoyI Cl-

af | uor oal kanoyl, carbanoyl, C1_ an

hydrogen and fluoro; one o 2Rea g

wherein:

ring C* is indolyl, indazolyl or azaindolyl;

R™ is selected from oxo, hydroxy, C;.,alkoxymethyl, amino, halogeno, C;salkyl, C;.
salkoxy, trifluoromethyl, cyano, nitro, Cjalkanoyl,

(i) Q'X" wherein Q' and X' are as defined in claim 1;

(i) Q*W? wherein Q"> and W? are as defined in claim 1; and

(iii) Q*'W*C_salkylX - wherein Q*', W* and X' are as defined in claim 1,

R* and R?, are each independently selected from hydrogen, hydroxy, halogeno,
cyano, nitro, trifluoromethyl, Csalkyl, C;salkoxy, Cisalkylsulphanyl, -NR*R*
(wherein R* and R*, which may be the same or different, each represents hydrogen
or Cyaalkyl),

(i) Q"X" wherein Q' and X' are as defined in claim 1,

(i) Q"°W? wherein Q" and W? are as defined in claim 1,

(iii) Q*'W*C salkylX'- wherein Q*', W* and X' are as defined in claim 1,

(iv) Q28C1_5alkle1—, Q28C2-5alkeny]X1- or Q28C2_5a1kyny1X1- wherein Q** and X' are
as defined in claim 1 or

(v) Q¥CrsalkylX'-, Q®CysalkenylX - or Q¥Cyp.salkynylX'- wherein Q* and X' are
as defined in claim 1,

or R* and R® together form 6,7-methylenedioxy or 6,7-ethylenedioxy;

Z" is -O- or -S-;

andnaisO0, 1or?2;



4al kyl car banmoyl , di (Cl-aal kyl ) car banoyl, carbai noyl O _6al kyl ,

Cl- 4al kyl car bai noyl O _ 6al kyl, di (d 4al kyl) carbanmoyl G _6al kyl ,

Cldal kyl sebphoewsi3 and C1_ 4f | uor oal kyl sul phonyl and whi clrChaiBoB0OE348] | C
group may optionally bear a further 1 or 2 substituents selected from
C2_5al kenyl, C2.5al kynyl, Cl14f| uor oat k3§ Cl1_4al kanoyl, ani noCl_6al kanoyl
Cl4alkyl am noCI 6al kanoyl di (d 4al kyl )am noCl_6al kanoyl Cl

4f | uor oalv(ahndylpxowamtlbam9¢qst @M{éﬂkyhmthoamﬁiﬂﬂctedd’rfv@l(%ﬂuk%h))c(’sw)banoyI VO

03/ 064413 00343 {7 C

Craat kyl 02 Budrsprenosih Rgror By refRaeR el elmifives b, o

4al kyl sul ghaRyR?> ¢ Q%etﬂéﬂfblﬁﬁgaﬂllﬁ}{ iléh&h XY, 6, D% thyl Ay Eib hal ogen, cyano,
Cl_  4cyanoal kyl , 4al kyl, Clllhydroxyal kyl, d -4al oxy, Cl4al koxyCl

al kyl , Clorasnhltb@y«tcsful phonyl d - 4al kyl, Cl.4al koxycar bonyl , Cl4ai ni noal kyl ,
C1 4a| kyl am no, di (Cl_ 4al kyl)ai ni no, Cl.4al kyl am noCl4al kyl ,

di (Cl4al kyl ) ami noG 4al kyl , Cl4al kyl al ni noCL_ ~ 4al koxy,

di (G _4alkyl ) anicompdal alcoo_ﬁmh;@rtd chuiigriouereit RO sKGor@bkiypkthgl i ngD (wherein f
isOor 1, gis Oor 1 and ring Dis selected fromfrom pyrrolidinyl,

pi peridinyl, piperazinyl, [ICNCN and which heterocyclic group nmay bear one

onmor e spbst 14 kb, RRlEGLR bl %gen%%%@ mer&@dg@ﬁal W (whereim

- S2NQB-, - NQBS2- or -NQ? (wherel n @, @ and Q7 each

|ndepende tIy e rese {s dro n, al kox 3al kyl ,

C2. 5al ke d‘g 8 dBJrg A [YY 6%&%(‘9%5 8 dé?']?% %ggdléfl ned herein;
3) 5al#ﬁyt11532y &Weg méa?ed PorAdndl6f ihBede b&wlﬂg roupd: C2. 5al kenylQ2
(wherein Q2 js as defined herein); 5) C2_sal kynyl (wherein Q2 is as

defi ned h(e)r@%)whe@m@mﬂ%lwmdﬁmk@m@al(rv\her ein W represents -0-, -S-,

- SO, 15‘@ 11 1 1 12 O'NQ -, -S02NQ -, -NQ S02- or
-NQ - (vvhcé 8 Eér Q J‘%areﬁs%ggcﬁnda pendently represents

hydr ogen, (@@W@ygalkm_aalhéf@m@? WabikyX; m%aaﬁﬂeawlaau% 5al kynyl or
d - 4hal oal kyl,) and % is,as defined hergin): 7) 5al ke%lV\EC}Aa&kleZ
(wher ei n 4 QndiakyiKe, Q% CaetlkeredX her r@zsalkm - whgreip Y 198X aleky 1Q

(wherei n . andh §2184E.aRqdef i ned herein);
(v) Q¥CysalkylX'-, Q¥CypsalkenylX'- or Q¥C,salkynylX'- wherein Q*° and X' are

as defined in claim 1.

9. A compound according to any one of claims 5, 6 and 7 wherein R” is
methoxy and R* is selected from one of the five following groups:

(i) Q"X" wherein Q! and X' are as defined in claim 1;

(ii) Q"W? wherein Q" and W are as defined in claim 1;

(ii1) Q21W4C1-5alky]X1- wherein Q*!, W* and X' are as defined in claim 1;

(iv) Q®*CsalkylX'-, Q**C,.salkenylX'- or Q®*C,.salkynylX'- wherein Q** and X' are
as defined in claim 1; and

(v) Q¥CrsalkylX'-, Q¥'C,.salkenylX'- or Q¥C,.salkynylX'- wherein Q* and X' are

as defined in claim 1.

10. A compound according to any one of claims 2 to 8 wherein the ring C* is

indol-5-yl, indol-6-yl, 7-azaindol-5-yl, indazol-5-yl or indazol-6-yl.



9) Cldal ky1QL3(Cl4al kyl)j (W2)kQl4 (wherein W2 is as defined herein, j is O
or 1, kis O or 1, and QL3 and Q14 are each i ndependently selected from
pyrrol i diwglogopiperi di nyl, piperazinyl, 1CN and CN __ VW wrairaBodeozasocyclic
group may bear 1, 2 or 3 substituents selected from C2. 5al kenyl ,
C2_5al kynyl , Cl4fluoroal kyl, Cl4al kanb¥fi- ani nod _6al kanoyl ,
Cl- 4al kyl ami noCl _ WO 03/ 064413 PCT/ GB03/00343 - 178 6al kanoyl
di (Cli al kil ) arh na@GpoBsl deaordiplg,to Caah Sud tafokanleyld: car banoyl, C1_
4al kyl car banmoyl , di (CL. 4al kyl ) car banoyl , car banoyl C _6al kyl ,
Cl4al kyl carbamoyl d _  6al kyl, di(Cl Ngar bamoyl O _6al kyl ,
Cl- 4al kyl sul phonyl , d 4fl uor oal kyl 0XE¢ hydr oxy, hal ogeno,
cyano, Cl.4cyanoal kyl, Cl4al ky¥ xygl kyl; Cl_ 4al koxy,
Cl4al koxyd . 4al kyl , Cl4al kyl sul pho Cl#al kyl, Cl al koxycarbonyl, Cl1_
4am noal kyl , Ci-1al kyl am no, di (Cl4a | ) ar ni no, Cl4al kyl am noCl al kyl ,
di (C1_ 4al kyl)arninoClal kylH Cl4al kyl am noCl al koxy,
di (C1-4al kyl ) am noCl4al koxy group -(-0O)f(Cl4al kyl)gringD (wherein f
isOor 1, gis 0 or 1 an D ing selected frompyrrolidinyl,
pi peridi nyl, piperazinyl, | CNHvo CN and which heterocyclic group may
bear one or nore substi Wbﬁét(qqi fromCl lalkyl), wth the proviso
that at | east one of and!Ql4 bears at | east one substituent sel ected
from C2 5al kenyl, C2_5al kynyH, Ci-4fluoroal kyl, Ci-4al kanoyl,
am noCl_6al kanoyl, Cl1_ 4al kyl am noCd _6al kanoyl
di (Cl4al kyl ) am noC1- 6al kanoyl, Cl14fl uoroal kanoyl, car bQJwa , G
al kyl car banoyl , di (d 4al kyl ) carbanoyl, carbanoyl d _6al kyl, Cl1_
4al kyl car bamoyl , di (C1. 4al kyl ) car banoyl , Cl4al kyl sul phonyl and C1_
4f | uor oalwhdreinl phonyl ); and 10) Cl4al kyl QL3Cl4al kanoy1Ql4i wherein QL3 is
as defined.h in d Ql4i is selected frompyrrolidinyl, piperidinyl,
pi per azi ﬁ‘@ﬂ? e(F%\PrC%P and wherein Ql41, is linked to Cl.6al kanoyl through a
ni trogen R gMiinkaAto adatbbh abal dithabena@hteraningdndoiakdydted fPdmagidkespey! or
C2_5al kynyl group in QLX1-

and methyl;

R* is linked to a carbon atom of the 6-membered ring and is selected from hydrogen
and fluoro;

one of R* and R™ is methoxy and the other is Q'X' wherein X' is as defined in claim
1 and Q' is selected from one of the following ten groups:

1) Q* (wherein Q” is a heterocyclic group selected from pyrrolidinyl, piperidinyl,

. O

b

piperazinyl,

O

which heterocyclic group bears at least one substituent selected from C,.salkenyl, C,.
salkynyl, C;4fluoroalkyl, Ci4alkanoyl, aminoC;.salkanoyl, C;4alkylaminoC,;.
salkanoyl, di(C,4alkyl)aminoC; ¢alkanoyl, C;4fluoroalkanoyl, carbamoyl, C;.
salkylcarbamoyl, di(C,4alkyl)carbamoyl, carbamoylCi¢alkyl, C; salkylcarbamoylC;.
salkyl, di(C;4alkyhcarbamoylC,.salkyl, C;4alkylsulphonyl and C;.
sfluoroalkylsulphonyl and which heterocyclic group may optionally bear a further 1 or
2 substituents selected from Cs salkenyl, C, salkynyl, C,4fluoroalkyl, C;4alkanoyl,
aminoC,.salkanoyl, C,salkylaminoC;.salkanoyl, di(C4alkyl)aminoC;.salkanoyl, C;.
sfluoroalkanoyl, carbamoyl, C; 4alkylcarbamoyl, di(C; 4alkyl)carbamoyl,



which is linked to X1 may bear one or nore substituents selected from

hydr oxy, hal ogen and am no; or a salt thereof. 12. A conpound according to
clai m 11 woaBessaidne of R 2a and R2b is nmethoxy and the @®CTaEBI3®0IIEX1
wherein X1 is -0- and QL is selected fromone of the follow ng four
groups: WD 03/064413 PCT/ GB03/ 00343 -177179 1) @ (wherein Q is a

het erocyclic group selected frompyrrolidinyl, piperidinyl, piperazinyl,
CN- 10 andtatfaihoyAy, calkiyt IClhdkyzlcmd:ymbylclgaﬂbjdpdi[fé@laﬂ(ybnabambglﬂlka]leﬂt Csel ected

from C2_sal kenyl , 53] kynyl , kan noCi 6al kangyl ,

Cl4al kdeP{lfD’}e‘?B{Elm@gZ@a%lW}/ a)ﬁivls("é%%aﬂ %Hﬁ% alogegay Qianty ?

Cl_6fl uor ) b I kyl ) car banoyl ,
car banoy! k: Qm yb“%%%}alé yl cg)rxtq%ng{/% Qg%)@ﬁ@?ﬁlko%g&yl &

4al kyl )cala}kahgmh@hyléaldlwl,,cﬁmll@ay«qbwl @@mwnoalkdl €l alkylamino, di(C;.

-afl I | Cl 5 ef d-h in;
A O aR R e S T e e T e
as defi ne@hkohﬁrcﬁdmlalk%arﬁiaé}@lm&%%@sg@iﬁcﬂd bf((y\&)mc%%@ﬂw&mnw is as
defined in C|almlleﬂjls IS QL4 are each

i ndependdhPloy 1sgisdberedand g lay$ $é£¢qtqs1|frgmfronpmpéqhd@n>ﬂyplperphmér azinyl, |ONW
and (] N Wu@mh het erocyclic group may bear 1, 2 or 3 substltuents

sel ect ed 5al kenyl, C2_b5al kynyl, Cl-4al kanoyl, am nod _6al kanoyl ,
Cl4al kyl al oCl 6al kanoyl , di( 4al kyI ) am noCl_ 6a| kanoyl ,

C1_6f | uor ¢al k |, carbanoyl , (Claa\kyhcar bamoyl, di (C1_ 4a| kyl ) car banoyl ,
car banoyl| al kyl, Cl4al kyl carba | C16al kyl , d| (C1_

4al kyl ) car barmoyl C1_6al B8, Cl4alKyT sul phonyl Cl1. 4f | uor oal kyl sul phonyl ,
RO L Ty T e UL
G2 aal Kol el Ky e R o nocl. 88 Kangy CLaSt YT ant noal _
6al kanoy!-C (@W@ldfeﬂ%&(gani\]@)&@zﬂﬁl o{whergin Cé’_ d@@é)(%l@aﬂ@/leadbar banoyl ,
Cl independently represents hydrogen, C.alkyl, C;,alkoxyC;.3alkyl, C,salkenyl, C,.

salkynyl or Cy4haloalkyl) and Q” is as defined herein;

3) C1_5a1ky1Q2 (wherein Q? is as defined herein);

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

5) Cg.salkynle2 (wherein Q? is as defined herein);

6) Cy4alkylW2C,4alkylQ® (wherein W? represents -O-, -S-, -SO-, -SO,-, -NQ*C(0O)-, -

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

independently represents hydrogen, C.salkyl, C;salkoxyC,.aalkyl, C, salkenyl, C,.

salkynyl or C;4haloalkyl) and Q° is as defined herein);

7 Cg_salkerlylW2C142111<le2 (wherein W and Q are as defined herein);

8) C2_5a]ky11y1W2C 14a1kle2 (wherein W2 and Q2 are as defined herein);

9) C4alkylQ"*(Cy4alkyl);(W*)Q" (wherein W? is as defined herein, jis O or 1, k is 0

or 1, and Q" and Q" are each independently selected from pyrrolidinyl, piperidinyl,

piperazinyl,

O ar
and

b

which heterocyclic group may bear 1, 2 or 3 substituents selected from C,.salkenyl,

Casalkynyl, Cy4fluoroalkyl, C;.4alkanoyl, aminoC;.salkanoyl, C, 4alkylaminoC;.



4al kyl car banmoyl , di (Cl4al kyl ) car banoyl , carbanoyl O _6al kyl ,

Cl4al kyl car banoyl d _  6al kyl, di (Cl4al kyl ) car banoyl C1_6al kyl ,

Cl. 4al kyl wologhesays and Cl 4f luo ro al kyl sul phonyl) ; WWOPCI/QBSAHLE3

PCT/ GB03/ 00343 -180 and additionally wherein any Cl _5alkyl, group in QLX1-
which is linked to X1 may bear one o}7&ore substituents sel ected from
hydr oxy, hal ogeno and am no. 13. A conpound according to claim5 of the
formul a lsklanoyRedi(IC R2lky])amind CidsalkanRgl, K14 fR&yodkahoyH chtbahpyl, Wherein: Mand T

o ovi so_ e cRrbath sty Baftatbl SABERI e Bk L FaBpRty (o' o
carbon a%@lltlyptil(thgaléyg@f&%@ﬁ:erth1 @}gamﬁsﬁl?h&ﬁll ad_fhemaikyupaesy], and

methyl; R 2d is linked to a carbon atom of menbered ring and is

sel ect ed dxoohydigxd; dglegencampanp} Goryanasilithet ka1, Cénhb’d@tyaﬂ@ﬂ rfi-

6, 7- met hyl gnedi 0x r.on t-hox her is

sel ect edy?ﬁ( %’ ocﬁéxmgx)f(‘?f ?1#1(8[ d dﬁ%kﬁlglpg ‘r%]l}(n1F ‘(“a%ogr}% it elél n X1is -0-
and Ql i sas@loaikygd,faRiagiie, Gi(CEJ;tﬂkil}HxﬂJﬁW mlgancbraﬁﬁmgrlqumgd dir; @ (wherein
@ is a heter ocycl | c group selected from p%rrol i di nyl, piperidinyl and

pi per azi n91ky HRINOR 1 4Ky Griplipyilamigee sy i GrekyhpminoCueHkoedcd ed from
C2_b5al k
Cl_ GZI k: oy]]'lp (gﬁ igog (v@%&%ﬁé‘ﬁ%@?ﬂ(ﬁgﬁgo@j&‘ ! elljnils?lsgég 6al kanoyl ,

car bannylﬁorﬁ:pyﬁahdqyylcmpbadmyl pipdiagi@yl, 4al kyl ) car barmyl
car banoyl C1_6al kyl, Ci1-4al kyl carbanoyl d _6al kyl, di (Cl_

4al kyl ) cagbaroyl C1_6al kyl and . kyl sul phonyl

i
and ,

which heterocyclic group may bear one or more substituents selected from C;4alkyl),
with the proviso that at least one of Q" and Q" bears at least one substituent selected
from C,.salkenyl, C,.salkynyl, Ci4fluoroalkyl, C;4alkanoyl, aminoC;.¢alkanoyl, C;.
salkylaminoCi.salkanoyl, di(C,4alkyl)aminoC; ealkanoyl, C;4fluoroalkanoyl,
carbamoyl, C;4alkylcarbamoyl, di(Cj4alkyl)carbamoyl, carbamoylC,.salkyl, C;.
salkylcarbamoyl, di(C4alkyl)carbamoyl, C4alkylsulphonyl and C;.
sfluoroalkylsulphonyl); and
10) C14alkylQ"C, salkanoylQ"*" wherein Q' is as defined herein and Q'*" is selected
from pyrrolidinyl, piperidinyl, piperazinyl,

[y - {

14n

?

wherein Q™" is linked to Cy.salkanoyl through a nitrogen atom,

and additionally wherein any Cy.salkyl, C,.salkenyl or Cy.salkynyl group in Q'X'-
which is linked to X' may bear one or more substituents selected from hydroxy,
halogeno and amino;

or a salt thereof.

12. A compound according to claim 11 wherein one of R* and R? is methoxy
and the other is Q'X' wherein X' is -O- and Q' is selected from one of the following

four groups:



2) Cl_5alkyl@ (wherein @ is as defined herein); and WD 03/064413

PCT/ GB03/ 00343 -181 3) Cl4alkyiWVeCli al kyl@2 (wherein W2 represents -0- and
@ is as wefinediherein); and additionally wherein any CPCIadBogioomgsoup in
Q@ X - whichis linked to X1 may bear one or nore substituents sel ected
from hydroxy); (b) @1WACLl_sal kyl X' --1%herein X is -0-, W is NQ®R6
(wherein @6 is hydrogen or Cl.3alkyl) and @1 is C2 5a| kynyl); (c)
Q1CL_sal RyQXwhewireQeisr beterpeyclio graupcelep®d fomapyriatidied opipetidiyyl, gr oup whi ch
bears two _oxo slubstltuents and one Cl1. 6al kyl group which C1. 6al kyl group
bears a Y- substituent on the carbon atomwhich is linked to the

i m dazolidinyl group; and (d) Qg9
a group 1 4- \Qxa- 8- azaspirof 7/
conmpound ding to claim1l se
4- (7-azai ndoI 5-yl oxy) 2 et hoxy=6

)él %gr ?Bog‘ﬁ%q@ n?%glyéﬁ g50uP DaaypnsipwRsHtuent selectsd frappdra-salgnyx (y-safymib hoxy qui na

I I
({2911 Saplitiol daROCHIRRON R, o O sl Cr

4- (7- azainbenoy, gi. aﬁbayyoa&an@ylhwly&lﬁcyl{@r@ﬂ(ymmyIdpﬁCpera2| n-1- yl)propoxy]

i a1 1B BCRE RS R HOS LAl satoh g

6-[(1- aCQEch'yI)b:ﬁBzﬁrh@ylﬂl é’edk/)]])@E;tal]@l‘s‘iﬂplﬂnyl[ffnﬂ'dlLﬂ@él@aﬂ(yﬁulphﬂﬁi)ql -5-yl)oxy] - 7-
met hoxyqui nazo |in 7- [2;(4-acetyl pi perazin-1-yl)ethoxy]

-4-(7- azaﬂ)rﬁeﬂlks@l(ﬁ’hwﬂ@m@tahd@l@ﬁﬂh%%@] ine, 4-(7-azaindol-5-yloxy)-7-
3-(4-car ) ol i ne,
El-((7-azaiﬁggi%/lgyﬁ@?%l?)}l@{(aﬁ%ﬂl%g- %c%’rhge )P?ql 18} %)%?nédtz %g gldl u%éit hloxy }-6-
nmet hoxyquieralz)o | ine, 4-(7-azaindol-5-ylo xy)-6-nmethoxy-7- [3 (4 prop-2-yn- |

-yl pi pera | ) pr.opox i nazolin
yIptp f) Cis lklely( 1fa1k)Pl)J(\%1)k(8H (wherein Wg is as defined in claim 11, jisOor 1,

_salkyl X' - wherein X1 is -0- and Q29 is
drco@-yl; or a salt thereof. 14. A

ed from

(3- (45 net hyl sul phonyl pi perazin- | -

kis0or 1, and Q" and Q" are each independently selected from pyrrolidinyl,

piperidinyl, piperazinyl,

O- . O-

which heterocyclic group may bear 1, 2 or 3 substituents selected from C, salkenyl,

’

Cysalkynyl, C;4alkanoyl, aminoC.ealkanoyl, C;4alkylaminoC;.salkanoyl, di(C;.
salkyl)aminoC, galkanoyl, C;¢fluoroalkanoyl, carbamoyl, C;4alkylcarbamoyl, di(C;.
salkyl)carbamoyl, carbamoylC,_salkyl, C;4alkylcarbamoylC, ¢alkyl, di(C,.
salkyl)carbamoylC, salkyl, C;4alkylsulphonyl, C;.4fluoroalkylsulphonyl, oxo,
hydroxy, halogeno, cyano, C,4cyanoalkyl, Ci4alkyl, C;4hydroxyalkyl, C;4alkoxy,
Ci4alkoxyCi4alkyl;

with the proviso that at least one of Q'* and Q'* bears at least one substituent selected
from Cy.salkenyl, Cysalkynyl, C4alkanoyl, aminoC, alkanoyl, C 4alkylaminoC;.
salkanoyl, di(C;4alkyl)aminoC, ¢alkanoyl, C;sfluoroalkanoyl, carbamoyl, C,.
salkylcarbamoyl, di(C,4alkyl)carbamoyl, carbamoylC;.salkyl, C,salkylcarbamoylC;.
salkyl, di(C;4alkyl)carbamoylC, salkyl, C;4alkylsulphonyl and C;.
sfluoroalkylsulphonyl);



7-1

1- (N, N-di net hyl am noacet yl ) pi peri di n-4-yl nmet hoxy] - 4-[ (4-f | uor o- 2- net hyl -

i ndol ) - 5-WbD®g¥é+483 net hoxyqui nazol i ne, WO 03/ 064413 PCT/ GBP8TE®4/80343 182-
and salts thereof. 15. A conpound according to claim 1 selected from

6- ( 3- (4- acet yl pi perazi n-1-yl ) propoxy) 18 { 4-f | uor o- 2- net hyl i ndol - 5- yl oxy) - 7-
nmet hoxyqui nazol i ne,

7-(3-(4- amémgdmmmdbaumnah4myXhﬁdbﬁxnggimQ}Xzaﬂﬂdthﬁ&ydmxxjnﬁynethoxyquina

|ZO|_ | SF) pr Sﬁro%aqzﬁ%%%gg{wsf Hénts s% ected %mﬁ xy, alogeno and 1I SU| phonyl pi per azi n-

4- (7-azai ndol - 5-yl oxy) - 6- met hoxy-7-[ 2- (N- net hyl - N- prop-2-yn-1- y | am no)
ui nazo |ine,

et ho xy]
4-(4-f|udgo-Zﬂwwﬁm@mhbwpmgﬂgneﬁ?ﬁnﬂﬂﬁﬁﬁﬁﬂ@meUB-(4-nethyIsuIphonylpiperaz

in- | - yl)propoxy)quinazoline,
4- (4-fluoro-2-nethylindol -5-yl oxy) - 6- net hoxy- 7- (3 (4- met hyl sul phonyl pi peraz
in- | - yl)propoxy)qui nazoli ne,

6- (3- (4-acetyl pi perazin-1-yl) propoxy) - 4-
met hoxyqui nazol i ne, 7-[(1-acetyl piperi
-4-[(4-fluoro-2-mmethyl -1 Hindol -5yl

oqundol 5-yl oxy) - 7-
oR/]

t hoxyqui nazol i ne,

7-[(2S)-1-acetyl pyrrolidin-2-yl met hoxy] (4-f1uoro-2-nethyl -
Hindol - 5-yl ) oxy] - 6- met hoxyqui nagol i

7-[(2R) - 1- acetyl pyrrolidin-2,yl mefhoxy] - 4-[ (4-f 1 uor o- 2- net hyl -

| H i ndol - 5-yl ) oxy] - 6- met h& 4- [ (4-fluoro-2-nethyl -

H i ndol - 5-yl ) oxy] -6-nmet hoxy-7-

trifluoroethyl)piperidin-4-yhn ol ui e,
4-[(4-fluoro-2-nethyl -l Hindol -5- =met hoxy-7-f 3-[4-(2, 2, 2-
trifluoroethyl)piperazin-1-yl]progoxy }quinazoline, 4- [(4-fluoro-2-nethyl-
| Hi ndol - 5-yl )oxy] -6-nethoxy-7- { 3- [4-(2,2,2- trifluoro

et hyl ) pi perazin-1-yl]ethoxy } quinazoline, 7- (ITh)
2-[4-(2-fluoroethyl)piperazin- | -yl] ethoxy } -4-[(4-fluoro-2-methyl-
| Hi ndol -v8er§in] ) o x y] - 6-nmetho x yquin azo line,

M and T each independently represents a carbon atom or a nitrogen atom with the
proviso that M and T cannot both be nitrogen atoms;

R is linked to a carbon atom of the 5-membered ring and is selected from hydrogen
and methyl;

R* is linked to a carbon atom of the 6-membered ring and is selected from hydrogen
and fluoro;

either R and R® form 6,7-methylenedioxy or

one of R* and R? is methoxy and the other is selected from one of the following four
groups: |

@ QX

wherein X' is -O- and Q' is selected from one of the following three groups:

1) Q* (wherein Q? is a heterocyclic group selected from pyrrolidinyl, piperidinyl and
piperazinyl, which heterocyclic group bears one substituent selected from C,.salkenyl,
Casalkynyl, Cj¢fluoroalkyl, Ci.salkanoyl, aminoC,¢alkanoyl, C, 4alkylaminoC;.
salkanoyl, di(C;4alkyl)aminoC, salkanoyl, carbamoyl, C;4alkylcarbamoyl, di(C;.
salkyDcarbamoyl, carbamoylCy.salkyl, Cy4alkylcarbamoylCy alkyl, di(C,.
salkyl)carbamoylCi.salkyl and C,.¢alkylsulphonyl;

2) Cy.salkylQ* (wherein Q7 is as defined herein); and



7- { 2- [2-(4-acetyl pi perazin-1-yl)ethoxy] ethoxy }-4- [(4-fluoro-2-nethyl-
| Hindol-5- y I) o xy] - 6- netho xyquinazo |line, WO 03/064413

PCT/ GB03/W038864413 183 4-[(4-fluoro-2-nmethyl -1 Hindol - 5- POras®sBLT343
(1-isobutyryl pi peridin-4-yl)methoxy] -6- nethoxyqui nazoline,

(4-f1 uor o- 2- net hyl - 1H ui dol - 5- yl)ok&q 7- { [(2R) -

sobutyrylpyrrolldln 2- yl] nmethoxy }-6-nethoxyqui nazoli ne,

(4-f1 Lﬁ)rCCuﬁlka LalkpQ” nid/hbrei’nw )@ry@&—@ehﬁrb@fus?e}s{defmdd herein);

t

(

hyl sul f d 4- t h
21 don G b BeRCT bt et B ot D Sk ymied tp 3 gy bege
s Su“élr%?m")fw‘“sg “‘eﬁ%?"a@%‘?‘h h"ﬁ* e hoxy- 71 [ (2R)-1-
met hyl subj &%Nﬁyalkmlx di{whezeig X rtét(%ro%\{f] ip Q{Qqﬁé\zmrzm@{sr&hydrogen or
4-al |
§7 :zalﬁgggﬁgnyfgxyfbé%#égﬂgggéﬁ}nazol|ne

( 4 f | yey @*°2 REkIK'i wEatmIX ik ) OX¥ld QB-iset heiyzolidinfyl group which bears
propynyl ) pi perazi n-1-_ vyl ] propoxy }quinazoline, 7-13-

[ 4- ( 2 f | déypdéspwy Yisnepes agdione Cysa yl]gsmpwavhﬁmalwlzgrpmb@aés phydipRy| - 1
H- i ndol - 5sub?t tder® off e ¢ cajl n{‘%&ﬁ%&% sMinBéPtd the! ﬁdezohdmyl group; and

[
4-
1-i
4-
(me
4-
(
4-
(me
[3
4
3-

|—||—|l

[ 3-(4-acet plpera2|n

-4- (1H- | n(dgnQ2 -1yh]h§)<1y<) @hmmm&iqu aar QFi ine group 1,4-dioxa-8-

7-[(25)-1-carb rrolidin- yhnthoxy] 4-[(4-fluoro-2-nethyl -l Hindol -5-
yl ) oxy] *@aﬂ%¥ﬁngﬁﬁg%dﬁzo l'ine, { 3-[4-carbanoyl pi perazi n-1-yl ] propoxy
}-4- [ (4-d U8l Pregedret hyl - 1H—|ndol-5- yl) o xy] - 6- metho xyq u in azo
line, 7- {

3-[2, 5-di oxo0-4-(1- hydroxy-1-net hyl et hyl )i m dazol i di n-1-yl ] propoxy }-4- [(4-
fl 2- et i dol - 5: vyl -.6- net [ l'i ne,
6- F?;Oaceﬁglp|%§?¥EOWK%39W§5é§§Xé&Féiwreﬁggg%gﬂi?ﬁégl[g?yl)oxy]-7-
et hoxy qUi-(Tazaddde 5- yloxyh {74mbthb 2y -8- (13 (HEohdiBAbulphonly )perhzin-1= met hoxy-6- { [
1- (et hyl sul phonyl ) pi peri din-4-" yl ] oxy }dqui nazoli ne,
4- (4-f | udimsopoxy Dm¥ H-|ndoI 5-yl ) oxy] - 6- met hoxy-7- { 2-
N- et hyl | li ne, . .
P13 (4 S PP P P Rl e e EE S R T N ey § ol - 5-

4-[(4-fluoro-2-methyl-1H-indol-5- yl)oxy] -7-{[(2S)-1-1sobutyrylpyrrolidin-2-
yl]Jmethoxy }-6-methoxyquinazoline,
4-(7-azaindol-5-yloxy)-6-methoxy-7-[3-(4-carbamoylpiperazin-1-
yDpropoxy]quinazoline,

6-[2-(4-acetylpiperazin- 1-yl)ethoxy]-4-[(4-fluoro-1H-indol-5-yhoxy]-7-
methoxyquinazoline,
6-[(1-acetylpiperidin-4-yl)methoxy]-4-[(4-fluoro-1H-indol-5-yl)oxy]-7-
methoxyquinazoline,

7-[2-(4-acetylpiperazin- 1-yl)ethoxy]-4-(7-azaindol-5-yloxy)-6-methoxyquinazoline,
4-(7-azaindol-5-yloxy)-7-[3-(4-carbamoylmethyl)piperazin-1-yl)propoxy]-6-
methoxyquinazoline,
4-(7-azaindol-5-yloxy)-7-{2-[4-(2-fluoroethyl)piperazin-1-yl]ethoxy }-6-
methoxyquinazoline,
4-(7-azaindol-5-yloxy)-6-methoxy-7-[3-(4-prop-2-yn-1-ylpiperazin-1-
yDpropoxy]quinazoline,

7-[ 1-(N,N-dimethylaminoacetyl)piperidin-4- ylmethoxy]-4-[(4-fluoro-2-methyl- 1 H-
indol)-5-yloxy]-6-methoxyquinazoline,



yl ) oxy] qui nazo |i ne,

7-[3-(4-acetyl pi perazi n-1-yl)propoxy]-4-[ (4-fluoro-1Hindol -5-yl)oxy] - 6-
met hoxyquwoazobisme, WO 03/ 064413 PCT/ GB03/ 00343 - 184 PCT/GB03/00343
7-[3-(4-carbannyhnethy|piperazin-l-yI%§ropoxy]-4-[(4-fIuoro-2-nethy|-1H—ind
ol-5- y I) o xy] - 6- metho xyqui nazol$2ne, 7- {

3-[4-(2-fluoroethyl)pi perazin-1-yl]propoxy

} - 6- i net hait palds- th¢2efret hyl - 1H i ndol - 5- yl ) oxy] qui nazol i - ne,
4-[(4-fluoro-2-inethyl-1Hindol -5-yl)oxy]-7- {

(2R) - 2- hydr oxy- 3-[4-prop-2-yn- 1- ylpiperazin- 1 -yl]propoxy

} - 6- met hopsy qui AagRhb i acéorlling to claim 1 selected from:

(2R)-3-[ (1, 4-di oxa-8-azaspi ro[ 4. 5] dec-8-yl)]-2-hydroxypr opoxy

} - 4- [ ( 4- f6-(Boeac2tylpiptiagin- 11y hpropaky)-454ytluoox gt m@hytetdeb 2 ydeAmdzol i ne, 7- {
(2R)-3-[4-acetyl pi perazin-1-yl] -2-hydroxypropoxy }-4-
[(4-f|uof3§§?ﬁéPﬁV%5fﬁl i ndol-5-yl)oxy] -6-nethoxyquinazoline, and salts

t7 h(e 5 e?L : ﬂ@[-(%&Wﬁéﬂaﬂnilcﬂ%xﬂf)d)@)ﬁoﬂcdzaﬁlﬁbl%-Wx?ﬁ@lﬁethoxyqumazo]jne,
-(3-(4-acetyl pi perazin-1- . '
Y1) pr oposty - @afndoF b ) B b7 -l sphanB iRy Ui nazot i ne and

salts t . conpound according to claim1 which is
7-[2- (4- g@é’?@%‘?’%&?ﬂé’%’%’ :

yl ) et hoxyd-¢74azaindiof-b warx39)-B- methbysl- 7 BHNAtahy 1SV prd 98 yh-16- met hoxyqui nazol i ne
and salts_ thereof. 18. A conpound according to claiml, claim2 or claim5
in the folldmypleshoxylyinageliifi cal |y acceptable salt. 19. A process for the

her cor v el g g s A P PR lo P e 111
N ( R2) myAproyody)gdir(azdlie, WO 03/ 064413 PCT/ GB03/ 00343
4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxy-7-(3-(4-methylsulphonylpiperazin-1-
yD)propoxy)quinazoline,
6-(3-(4-acetylpiperazin- 1-yl)propoxy)-4-(4-fluoroindol-5-yloxy)-7-
methoxyquinazoline,
7-[(1-acetylpiperidin-4-yl)methoxy]-4-[(4-fluoro-2-methyl- 1 H-indol-5-yl)oxy]-6-
methoxyquinazoline,
7-1(28)-1-acetylpyrrolidin-2-ylmethoxy]-4-[(4-fluoro-2-methyl- 1 H-indol-5-yl)oxy]-6-
methoxyquinazoline,
7-[(2R)-1-acetylpyrrolidin-2-ylmethoxy]-4-[(4-fluoro-2-methyl- 1 H-indol-5-yl)oxy]-6-
methoxyquinazoline,
4-[(4-tluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-[1-(2,2,2-
trifluoroethyl)piperidin-4-ylmethoxy]quinazoline,
4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-{3-[4-(2,2,2-
trifluoroethyl)piperazin- 1-yl]propoxy }quinazoline,
4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-{3-[4-(2,2,2-
trifluoroethyl)piperazin-1-yl]ethoxy }quinazoline,
7-{2-[4-(2-fluoroethyl)piperazin-1-yl]ethoxy }-4-[ (4-fluoro-2-methyl- 1 H-indo1-5-
yDoxy]-6-methoxyquinazoline,
7-{2-[2-(4-acetylpiperazin- 1-yl)ethoxy]ethoxy }-4-[(4-fluoro-2-methyl- 1 H-indol-5-
yl)oxy]-6-methoxyquinazoline,



-185 (wherein R2 and mare as defined in claim1 and L' is a displaceable
noiety), with a conpound of the formula IV.: (Rl)n C ZH (1V) (wherein
ring C, R¥YpoZoedad3 n are as defined in claim1l); (b) a conpaaraBosfoodser mul a |
and salts thereof wherein at |least one R2 is R5X1, Q X1, QL5WB or
Q1WACL. 5al kyl X1, wherein R5, Ql, Q151838, @1 and W are as defined in
claiml1, and X1 is -0-, -S, -OC(O- or -NR1O- (wherein R10 independently

r epr esentd[(Wyftloog2mmet - 1Faiddpl-5 o) ok |- Bd( kivatyCy Baperighin-4 ry@ymdoleo xqyi-6épar ed by
the reaction of a conpound of the formula V: (R)n (R 2)S N HW or HX1 N
H H (V) M¢hpsiasiiazelitg ¢, z, W8, RL, R2 and n are as defined in claim1

and X1 iy | F 1L fromO0O to 2) with
and X4 | B ek a5 b6 350 0A 7 SRS 1AL Y RORIX O O (0,

Q15- L' (\Mlhl)leth@d} dm}erhoxﬁmuwbhne (vid) WO 03/064413 PCT/ GB03/ 00343 -186

(wherein inclaiml and L' is as
def i ned [ﬁg@éﬁ% %th%%ﬁ%])gf(yyﬁgnﬁ%nfg“ and salts thereof wherein
at | east @RehRlfosv] {din- Q. @hzdad W C1- 5al ky1X1, wherein Rs Ql,

Q 5, W, (Q2 m y)lgirgéegallg })q]m?tne?ﬁ‘rll c?alml and X is -0-, -S-, -0C(O)-
or - NRLO-4- (w@o@@ A-rrethylr pinsodAtyd) oxpil, Greyeaxy- CIL28 kyl  or

Cl_3al k o&&%ﬁ&}%x@ p}ff%\ﬁ d%% Rfﬁ]?r%%o%; ) &\{H L hen Y eaction of a
4-[(4-fluoro-2-methyl- 1 H-indol-5-yl)oxy]-6-methoxy-7-{[(2R)-1-
(methylsulfonyl)pyrrolidin-2-yljmethoxy }quinazoline,
7-[3-(4-allylpiperazin- 1-yl)propoxy]-4-(7-azaindol-5-yloxy)-6-methoxyquinazoline,
4-[(4-fluoro-2-methylindol-5-yl)oxy]-6-methoxy-7-{3-[4-(2-propynyl)piperazin-1-
yl]propoxy }quinazoline,
7-{3-[4-(2-fluoroethyl)piperazin-1-yl]propoxy }-4-[(4-fluoro-2-methyl-1 H-indol-5-
yloxy]-6-methoxyquinazoline,
7-13-(4-acetylpiperazin-1-yl)propoxy]-4-(1H-indol-5-yloxy)-6-methoxyquinazoline,
7-[(28)-1-carbamoylpyrrolidin-2-ylmethoxy]-4-[(4-fluoro-2-methyl- 1 H-indol-5-
yl)oxy]-6-methoxyquinazoline,
7-{3-[4-carbamoylpiperazin- 1-yl]propoxy }-4-[(4-fluoro-2-methyl-1H-indol-5-
yloxy]-6-methoxyquinazoline,
7-{3-[2,5-dioxo-4-(1-hydroxy-1-methylethyl)imidazolidin- 1-yl]propoxy }-4-[(4-
fluoro-2-methyl-1H-indol-5-yloxy]-6-methoxyquinazoline,
6-[(1-acetylpiperidin-4-ylhoxy]-4-[(4-fluoro-1H-indol-5-yl)oxy]-7-
methoxyquinazoline,
4-[(4-fluoro-1H-indol-5-yl)oxy]-7-methoxy-6-{[1-(methylsulphonyl)piperidin-4-
yl]oxy }quinazoline,
4-[(4-fluoro-2-methyl-1H-indol-5-yl)oxy]-6-methoxy-7-{2-[ N-methyl-N-(2-
propynyl)amino]ethoxy }quinazoline,
7-[3-(4-acetylpiperazin-1-yl)propoxy]-6-methoxy-4-[(2-methyl-1H-indol-5-
yl)oxy]quinazoline,
7-[3-(4-acetylpiperazin-1-yl)propoxy]-4-[(4-fluoro-1H-indol-5-yl)oxy]-6-

methoxyquinazoline,



t he conmpounds of the fornmulae Villa R5-X' -H (Mllla) Q-XI-H (VIlIDb)
QL5- V8- H waloBloe13 21- WA- C - 5al kyl - X -H (VI I'1d) (wherei nPETARIM034Ar € as
defined herein, Rl, R2, R5, QL, Q5 VB, 1, W, ring C, Z and n are all
as defined inclaiml and X is as del$bed in this secti on); (d) a conpound
of the formula | and salts thereof wherein at least one R2 is R5X, Q Xi,
QR1WACL- SalKA-cdrbaniR8@ethGhplipeydzii- 1. o) pERBEy |- Sd (4 flhofo-2inethg - ifXhddlss-as  def i ned
in claimd, Mﬁg |s Cl1- 5al 8&] R113, wherein R113 is selected fromone of the
fol | ow ng‘/l}’?ix sO-mpthRNYguingsoingo G - 3al kyl (wherein X19 represents -0-, -S-,

- S2-, o 2r 3 1 sbe the
same or |\’R%lfereﬂn)%] %I(ragthgac éé%%rlo}élgwaﬁcﬁy}tgg%%o??%rﬁ%%&éyklggyﬂgyiaal kyl); 2)
NR16R17 (WeaykjumaRieand R 17 which may be the same or different are each

157 %) sleB it iR T e sds S 0

- NR118C( thlpemlltﬁl%ﬁ}ﬁagox Y3L6-miRb2 DRl il 9, 120 (wherein and R which may
be the sane or ferent are each hydrogen, C1.3al kyl or

C1. 3al koxk G2R3at KiMdiaacd- s spird 4 ﬁizctwa&él)]a%—hy@r@f«ymeaom 4[(4itho19-2- 4) R28

(Wnerel n lef X21R29 (wherein X21 represents

-0-, 15&@8213[”%‘13%?2‘%?‘%1 5%&%é&°&br - NR123- (wherein R121, R 22,

and R123 TR 3rEyachs Ifipeeasarey 1p2-hidfokeprepd x g £ [ @aftioro-2-methyl- 1 H-
indol-5-yl)oxy]-6-methoxyquinazoline,

compound of the formula VII: (R)n Z (R2) N NH L' H(VII) wth one of
d

and salts thereof.

16. A compound according to claim 1 which is 7-(3-(4-acetylpiperazin-1-
yl)propoxy)-4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxyquinazoline and salts

thereof.
17. A compound according to claim 1 which is 7-[2-(4-acetylpiperazin-1-
yDethoxy]-4-[(4-fluoro-2-methyl-1 H-indol-5-yl)oxy]-6-methoxyquinazoline and salts

thereof.

18. A compound according to claim 1, claim 2 or claim 5 in the form of a

pharmaceutically acceptable salt.

19. A process for the preparation of a compound according to claim 1 of the
formula I or salt thereof which comprises:

(a) the reaction of a compound of the formula III:

ROz

(11D



hydr ogen, Cl. 3al kyl or Cl. 3al koxyC2. 3al kyl) and R29 is as defined in claim
1); and 6) X22Cl. 3al kylR29 (wherein X22 represents -0-, -S-, -SO2-,

- NR124C( Qy0,03/0b8125S02- or - NR126- (wherein R124, R125 an@CRIGS3memb

i ndependently represents hydrogen, Cl1_ 3al kyl or Cl_3al koxyC2. 3al kyl) and
R29 is as defined in claim1); 7) R2918wherein R29 is as defined in claim
1); 8) X22Cl1_A4al kyI R28 (wherein X22 and R28 are as defined in claim1); and
9) R54( Cwhéslik R1 Jug{ X9y e &5defied ér elhim §jand I.' X9 disgBateabid niRB&ypméthas  def i ned
inclaiml); 1.5 1QR7 wherein Q7 is selected from 10) WQ
(wherein W@H‘%@&ﬁ?@%@]&fl ned inclaim1); 11) @ (wherein @Q is as
defined in claiml); 12) WeCL. 4al kylQ erein W2 and 2 are as defined in
claim1); and 13) QL3(Cl4al kyl)j (\2 i ()wherei n W, j, k, QL3 and Q14 are
as defined in claim1l); 14) QL3( kanoyl ) Ql4n (wherein QL3 and Ql4n are
as defined in claim1), and @1, (28 and 29 are as defined in claiml,
may be prepared by reacting a conppund of the formula IXX (Rl)n z (R2)S/
N N L1-Cl_5alkyl-X1 N H (1X) WO,¢3/ 064413 PCT/ GB03/ 00343 -188 (wherein L'
and s are as defined herein, X1, Rl, R2, ring C Z and n are as defined in
claim1l) with one of the conpounds of the fornulae Xa-e: R13-H (Xa) Q@7-H
(Xb) @1-WA-H (Xc) @8-H (Xd) @9-H (Xe) (wherein R113 and @7 are as
defined herein and @1, W, @8 and Q@9 are as defined (lY)claim1);

(wherein ring C, R!, Z and n are as defined in claim 1);

(b) a compound of formula I and salts thereof wherein at least one R%isR’X,
QIXI, QISW3 or QZIWC1_5alky1X1, wherein R5, Ql, le, W3, Q21 and W* are as
defined in claim 1, and X" is -O-, -S-, -OC(O)- or -NR'’- (wherein R'* independently
represents hydrogen, Ci.zalkyl or C;_3alkoxyC,salkyl) may be prepared by the

1
o

2 ~ "N

RY); - J\

HW? or HX! N H

reaction of a compound of the formula V:

V)

(wherein ring C, Z, W*, R!, R and n are as defined in claim 1 and X' is as defined in

this section and s is an integer from O to 2) with one of the compounds of the formulae

Vla-d:
R>-L! (Vla)
Q'-L! (VIb)
Qb-L! (VIc)

Q*-W*-Cysalkyl-L! (VId)



(e) a conmpound of the fornula | or a salt thereof wherein one or nore of
the substituents (R2),,, is represented by -NR127R128, where one (and the
ot her is wopdsogam) or both of R127 and R128 are Cl. 3al kylpcTramosboes4af f ect ed
by the reaction of conpounds of fornmula | wherein the substituent (R2)mis
an am no group and an al kyl ati ng agent86- or (f) a conpound of the fornula I
or a salt thereof wherein X is -SO or -SO2- may be prepared by oxidation
from t he (whereasPpoj QF, ©Ohqud W arieras dbfindd i cldim 1- &d Idris as &@nedand when a
salt of conpound of forrmula | is required, reaction of the conpound

obt ai ned »an acid or base whereby to obtain the desired salt. 20. A
phar maceyty cal &WE'o@&e%hﬁﬁa@Qﬁ@Edlé%r@o?%éiﬁ%tleé‘Qro%Q'RéﬁE a conpound
of formul a | or a [l)ya?r maceut i cally accept ablse sal L tglergof according to
clai m 1, REKai @, @ Wi @i @'/ Cnsalled i eharein Rii @h Q° par@aesd W cat by
acceptablg. excipi.ent 0 arrier e 1 oupeh according to claim
1, clai mdﬁf%?d(lglcge}%% aBé X}s ';S:}ia'rsﬁ‘a%qs}z% 1%5[}( dc(gwgﬁn?eé%?e rggﬁetgeu?sf'uer eof in the
manuf act Wyrogtn,aC NeRy C&NealkbRyCLBEyl) ihaf BEpiRpAEd BY iRTetioalnfant i angi ogeni ¢
and/ or vascul ar perneability reducing effect in a warmblooded aninmal. 22.
A et hod cpepoprbefirbe fyma ¥Ht i angi ogeni ¢ and/ or vascul ar perneability
reducing effect in a warm bl ooded ani mal, such as a human being, in need of
such WD 03/ 064413 PCT/ GB03/ 00343 -189 treatng ptRehy, conpri ses
admnistering to said animal an effective a of a conpound according
toclaiml1, claim2 or claim5, or a pharmagéuttcally acceptable salt

t hereof. 23. The conpound 7-benzyl oxy- 4z (4-fl uoro-2-net hylindol-5-yl oxy) - 6-
nmet hoxyqui nazo line or a salt t@eof 2~ Thal conpound

4- (4-fluoro-2-nethylindol-5-ylo y)?& 7-Tydr xy- 8- met hoxyqui nazo line or a
salt thereof. 25. A process for the pyeparan ongpf 5-brono-7-azai ndole
conprising: step 1. the reduction cﬂl 7t azaindole to give 7-azai ndoli ne;
foll owed by step 2: the brom nation of '7-azaindoline to give

5- brono- 7- azai ndol i ne; followed by step 3: the oxidation of

5- brono- 7- azai ndoline to give 5-brono-7-azai ndol e.

(VID)
with one of the compounds of the formulae VIIla-d:
R>-X'-H (VIIIa)
Q-X-H (VIIIb)
Q”-W3-H (VIIIc)
Q*-W*-Csalkyl-X'-H (VIIId)

(wherein s and L' are as defined herein, R', R%, R®, Q*, Q", W3, Q*', W*, ring C, Z
and n are all as defined in claim 1 and X' is as defined in this section);

(d) a compound of the formula I and salts thereof wherein at least one R? is R°X,
QIXI, Q21W4C1_5alky]X1, Q28C,_5a]kle1 or Q29C1.5alkle1 wherein X' is as defined in
claim 1, R’ is C1_5a1kle“3, wherein R'? is selected from one of the following nine
groups:

1) X"°C\salkyl (wherein X" represents -O-, -S-, -SO;-, -NR*C(0)- or -NR'*SO,-
(wherein R'"* and R'"® which may be the same or different are each hydrogen, C,.
salkyl or Ci.zalkoxyCs.zalkyl);

2) NR"'°R""" (wherein R"'® and R''” which may be the same or different are each

hydrogen, Cy.3alkyl or CisalkoxyCs.zalkyl);



26. A process for the production of 5-nethoxy-7-azaindole conprising m Xxing
a solution of the followng materials in relative quantities according to
t he anmounwe 03gsasen herein: 5-bronp-7-azai ndole (8.6 g, 44 pamudBo3/oczapper (1)
brom de (12.6 g, 88 mml) and sodi um nmethoxide (100 g, 1.85 mol) in a

m xture of "degassed" DMF (260 ms) ab8f - nmethanol (175 mis); stirring the
resulting mxture at anbient tenperature in a nitrogen atnosphere; and

t hen heat3)f°€ halkylXRit evlatrein 8FF tepresents -O-, -S-, -SO,-, -NR'"'*C(0)-, -

NR!®S0,- or -NR'?’- (wherein R''®, R'"®, and R'® which may be the same or
different are each hydrogen, C;salkyl or C,3alkoxyC, salkyl) and X and R? are as
defined in claim 1);

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

5) X*'R% (wherein X2 represents -O-, -S-, -SO,-, -NRmC(O)-, —NR122SOZ—, or —
NR!%- (wherein R'?! R'”? and R' which may be the same or different are each
hydrogen, C;.3alkyl or CysalkoxyCy.salkyl) and R* is as defined in claim 1); and

6) X*C,3alkyIR* (wherein X* represents -O-, -S-, -SO,-, -NR**C(0)-, -NR'*S0,-
or -NR'?- (wherein R***, R'*® and R'?® each independently represents hydrogen, C;.
salkyl or Cy.zalkoxyC,.zalkyl) and R? is as defined in claim 1);

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

8) X**C 14alky1R28 (wherein X** and R” are as defined in claim 1); and

9) R**(C)4alkyl)(X°),R*® (wherein g, r, X°, R* and R> are as defined in claim 1);
Ql is C1_5a]kle27 wherein Q27 is selected from:

10) W'Q? (wherein W' and Q? are as defined in claim 1);

11) Q* (wherein Q? is as defined in claim 1);

12) W2C,4alkylQ* (wherein W? and Q” are as defined in claim 1); and

13) QP(C4alkyl);(W?),Q"™ (wherein W?, j, k, Q" and Q' are as defined in claim 1);
14) QP(C 4alkanoyl)Q'*" (wherein Q" and Q'*" are as defined in claim 1), and

Q¥, W*, Q% and Q are as defined in claim 1,

may be prepared by reacting a compound of the formula IX:

&
zZ
Z °N
I
N
L'-C, alkyl-X' N)\ H
H

R,

Ix)
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(wherein L! and s are as defined herein, Xl, R, Rz, ring C, Z and n are as defined in

claim 1) with one of the compounds of the formulae Xa-e:

R'P-H (Xa)
Q”-H (Xb)
Q*-w*H (Xc)
Q*™H (Xd)
Q¥-H (Xe)

(wherein R'*? and Q% are as defined herein and Q*!, W*, Q*® and Q* are as defined in
claim 1);
(e) a compound of the formula I or a salt thereof wherein one or more of the

substituents (R?),, is represented b -NR!?7R!%8
p y

, where one (and the other is hydrogen)
or both of R**’ and R'*® are C, salkyl, may be effected by the reaction of compounds
of formula T wherein the substituent (R, is an amino group and an alkylating agent;
or

® a compound of the 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-;

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.

20. A pharmaceutical composition which comprises as active ingredient a
compound of formula I or a pharmaceutically acceptable salt thereof according to
claim 1, claim 2 or claim 5 in association with a pharmaceutically acceptable

excipient or carrier.

21. Use of a compound according to claim 1, claim 2 or claim 5 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. -

22 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
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treatment which comprises administering to said animal an effective amount of a
compound according to claim 1, claim 2 or claim 5, or a pharmaceutically acceptable

salt thereof.

23.  The compound 7-benzyloxy-4-(4-fluoro-2-methylindol-5-yloxy)-6-

methoxyquinazoline or a salt thereof.

24. The compound 4-(4-fluoro-2-methylindol-5-yloxy)-7-hydroxy-6-

methoxyquinazoline or a salt thereof.

25. A process for the preparation of 5-bromo-7-azaindole comprising:
step 1: the reduction of 7-azaindole to give 7-azaindoline; followed by
step 2: the bromination of 7-azaindoline to give 5-bromo-7-azaindoline; followed by

step 3: the oxidation of 5-bromo-7-azaindoline to give 5-bromo-7-azaindole.

26. A process for the production of 5-methoxy-7-azaindole comprising mixing a
solution of the following materials in relative quantities according to the amounts
given herein:

5-bromo-7-azaindole (8.6 g, 44 mmol), copper (I) bromide (12.6 g, 88 mmol) and
sodium methoxide (100 g, 1.85 mol) in a mixture of “degassed” DMF (260 mls) and
methanol (175 mls);

stirring the resulting mixture at ambient temperature in a nitrogen atmosphere; and

then heating the mixture at reflux.



