WO 01/ 21595 PCT/ GB00/ 03562 QUI NAZOLI NE DERI VATI VES The present invention .
relates to certain quinazoline derivatives for use in the treatnent of
certain di in particudlfar to proliferative i sease such as cancer and
in the pr §§§}3§? Sésn of medi caments for use in the treat nBRI/GHPO/03562
proliferative di sease, to novel s quinazoline conpounds and to processes

for their preparation, as well as pharnaceutical conpositions containing
them as active ingredient. C&WMZOE%DEMM&HVE@per proliferative disease) is
characterised by uncontrolled cellular proliferation. This |oss of the ’
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t hrough the csatmentef eertaingdissages inpsttisular totpeolifesativedisetse such as gamget andgont r ol | ed
by an ordere aafh el I WelpH il .. fam |ies, of

p)r/ot ein ki nagggﬁ%ﬁ%%%&qu cr %ﬁﬂ(}%fopPgoéﬁggﬁier%@tﬁ#ts&p?gg%m dste 98 deen
identified Tquinazcdinewpmpowidsamhtp pedcedstscforthbit prepastionsasi wetl: ph@thatéuticdluman
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protei n appesprogress throughrthe cellyely. i nto the cell cycle (the GO-G 1-S .

St i mil at o5 tho ' OF BHEGUSR iy RSB ROOHSID R e R AP h
then acts toﬁhagphe@ﬁqu,hsevegﬂ%ﬁggsi&gg%?ggasm 1d§%ﬁﬂ§a§g<§}¥sgﬁggsentry into.

S phase . The catalytic activity of 4 I's stinulated Inding to a
part ner pr ot ersradehaveingwbeermidenteffed: Fhe activitytof thanypofsbesakinases inincea®d inli r ect

l'ink between yeancer apd o I de with the. observation that
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in Sherr, 199 Scj ence ,274: 1672-1677; .Pines, 1995, Sem nars I n Cancer
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20  example, the CDK4 protein appears to control entry into the cell cycle (the G0-G1-S
transition) by phosphorylating the retinoblastoma gene product pRb. This stimulates the
release of the transcription factor E2F from pRb, which then acts to increase the
transcription of genes necessary for entry ir;to S phase . The catalytic activity of CDK4 is
stimulated by binding to a partner protein, Cyclin D. One of the first demonstrations of a

25 direct link between cancer and the cell cycle was made with the observation that the
Cyclin D1 gene was amplified and cyclin"D pfbtein levels mcreased (and hence the
activity of CDK4 increased) in many human tumours (Reviewed in Sherr, 1996, Science
274: 1672-1677; Pines, 1995, Seminars in Cancer Biology 6: 63-72). Other studies
(Loda et al., 1997, Nature Medicine 3(2): 231-234; Gemma et al., 1996, International

30  Journal of Cancer 68(5): 605-11; Elledge et al. 1996, Trends in Cell Biology 6; 388-392)
have shown that negative regulators of CDX function are frequently down regulated or
deleted in human tumours again leading to inappropriate activation of these kinases.



WO 01121595 PCT/ GBOO 03562 2 More recently, protein kinases that are
structurally distinct fromthe COK famly have been identified which play
critical r ' egul ating the cell cycle and which al to be

| rpor t ant ?JXS?H%{o%srenesi s. These include the newy identifi éraé/ %uﬁﬁggﬁz

honol ogues of the Drosophila aurora and S. cerevisiae Ipll proteins.
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transformation, conferring the.abili t row in sqgft ar.. an form
Lumour s 1 noRrOL A el A e Oh Bofidit alhodd) in i iR sl )"
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20 form tumours in nude mice (Bischoff et al., 1998, The EMBO Journal. 17(11): 3052-

3065). Other work (Zhou et al., 1998, Nature Genetics. 20(2): 189-93) has shown that

artificial overexpression of aurora2 leads to an increase in centrosome number and an

(1]

increase in aneuploidy.
Importantly, it has also been demonstrated that abrogation of aurora2 expression
25  and function by antisense oligonucleotide treatment of human tumour cell lines (WO
97/22702 and WO 99/37788) leads to cell cycle arrest in the G2 phase of the cell cycle
and exerts an antiproliferative effect in these tumour cell lines. This indicates that
inhibition of the function of aurora2 will have an antiproliferative effect that may be
useful in the treatment of human tumours and other hyperproliferative diseases.
30 A number of quinazoline derivatives have been proposed hitherto for use in the

inhibition of various kinases. Examples of such proposals are included in US Patent No
5646153.



5646153. WD 01/ 21595 PCT/ GB00/ 03562 3 The applicants have found a .series
of conpounds which inhibit the effect of the auroral kinase and which are
thus of uggelsishdre treatment of proliferative di'sease s?&p,(;ﬁgmo:.’g&ncer in
particul ar in such diseases such as col orectal or breast cancer wher
aurora 2 kinase is known to be active. 5 The present I nvention provides a
conpound of fornmula (1) R8 O R R XR R R/ NRA m or a salt,

ester, amde or mqﬁm&n& weefaﬁnd J&n\é@@ﬂ'&méoﬂnﬁis@rhléﬂuﬁbﬂﬁ(e@ffe&rof 02 or
NR10O where R 0 is hydrogen or IS a grou R13 or

SR' wher e Rwrorg kinaseanikwhichrage ﬁhnmfpmmethc trgament@fpmdiferamrdmypaeusudeasl y
bstituted | | d
Rz and RiF2e Baaieil HepdRibatdisich Seaiclal bPGRlF LER B Srdh2) o i oh

they are alhha%eiseldmwnllob@iotﬂa.ally substituted aromati.c or non-aronatic

het erocyclic ri glﬁ»@m' ch ma nt ain fur 9,6{ roatons, R6 and Ware

i ndependent |y seinETesentinys ‘PR/HP H%‘H‘i SF'b‘ﬁF Din particular c1_.,,
al kyl; R8 and R9 are independently sel ected from hydrogen, hal o, Cl.4alkyl,
Cl-4 al koxy, Cl. 4al koxynet hyl, di (Cl. aal koxy)’ met hyl , Cl4al kanoyl ,
trifluoronethyl, cyano, am no, 20 C2 ) CZ_gal kynyl, a phenyl group,
a benzyl group or a 5-6-nmenbered heter® ¢ |

sel ected i ndependently fromO, S and N %ﬁycl ic group may be
aromatic or non-aronmatic and may be saf | i nked via a ring carbon or
nitrogen atom or unsaturated (I4 nked : ri n& carbon atom), and which
phenyl, benzyl or heterocyclic*grodp may b?@r on one or nore ring carbon
atons up to 5 substituentgz -

R4

®
or a salt, ester, amide or prodrug thereof;

10 where X is O, or 8, S(O) or S(0)> or NR' where R'? is hydrogen or C,_¢alkyl;

R¥isa group OR', NR?R"or SR" where R", R'? and R" are independently selected
from optionally substituted hydrocarbyl or optionally substituted heterocyclic groups,
and R'? and R" may additionally form together with the nitrogen atom to which they are
attached, an optionally substituted aromatic or non-aromatic heterocychc ring which may

15  contain further heteroatoms,

R¢ and R are independently selected from hydrogen or hydrocarbyl, in particular C,_,
alkyl; | |

R® and R® are independently selected from hydrogen, halo, C,4alkyl, C;-4 alkoxy,
Ci4alkoxymethyl, di(C;4alkoxy)methyl, C;4alkanoyl, trifluoromethyl, cyano, amino,

20  Cp.salkenyl, C;.salkynyl, a phenyl group, a benzyl group or a 5-6-membered heterocyclic
group with 1-3 heteroatoms, selected independently from O, S and N, which heterocyclic
group may be aromatic or non-aromatic and may be saturated (linked via a ring carbon or
nitrogen atom) or unsaturated (linked via a ring carbon atom), and which phenyl, benzyl
or heterocyclic group may bear on one or more ring carbon atoms up to 5 substituents

25  selected from hydroxy, halogeno, C;.zalkyl, C;.;alkoxy, C;.3alkanoyloxy, |



25 sel ect,ed from hydroxy, hal ogeno, Cl.3al kyl, d _3al koxy, Cl3al kanoyl oxy,
P WO 01/21595 PCT/ GBOO 03562 4 trifluoronethyl, cyano am no, nitro,

C24al kanoyl kanoyl amno, C 1 . 4al koxycar bonyl, @)? hanyl, C
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N di (C1-4al kyl ) car barmyl , am nosul phonyl, N Cl4al kyl am nosul phonyl ,
MN\-di (C1 al kyl ) am nosul phonyl Cl4al kyI sul phonyl am no, 5 and a saturated

het erocyclic no, pyrrolidinyl,
pi perazi nyl, %i?lgg@l ﬁh‘kpf'; Jélegaliz}(g]l by'r azo yﬁﬁ% whi ch sat urat ed
het erocyclic @ualhoxyca;bohxla@lmkglsm;!hmbﬂmalmmmmeI(Emalk;lsnﬂp}mnyloxo hydr oxy,

hal , Cl3alk yl t f t hyl :

i no. i tro St S celidinbmmprt Rl EE el artaimopts BRioRSTPP dcpendent | y
selected fro i %,ﬁnﬂ
(wherein R14n1|q%s@ gﬁg‘gg‘gﬁﬂﬁﬁﬁyln}tmﬁa@ygr ﬁdhi(qv\r?%\rﬂelﬁ 1 represents a

di rect bond, an@asa eter@w@)group e@,edﬁomsnoxphm thiogogpholindR17C( O) -

and R cath DRSUSR et oty Mgy I6h B, sl it 720

Cl3al koxyC2. metdtydylic Qmib xi:ﬁy Bh61 bsz kl;wﬁmmleateﬂ rt‘mnﬁdﬂoyhmt hdledens]

hydr ocar byl , qptj onal | tifute het rocyc or optlonall substltuted
al koxy. These @B#PSQ 313,‘?"?%' “‘?rﬂWF t?}?ag"’ﬂm%ﬁaﬂ ékl nase.

this spemﬂcgltmg }tcgﬁ,oﬁ)qrdyd al kyl' when used either alone or as a SUffIX
i ncl udes strai (‘j lned branched structures. Unl ess ot herw se stated,
t hese grotps R B,rihyRcamu@mnd@tb@elmed@mmdpmwmm and nore

p;Ie]Ic(;L;Ibl yrgf e‘rﬁltkﬁ1 ﬁﬁ’g‘%m @al gk‘taﬁlw hé’ 1‘?@4"§CM le(r:]gnt ai ni ng

for exanple f(mhmemx ﬂx@sentxraaﬁmcmha -Or,GCHZ-, t@C(G))J;aG:Cm)Q -@{cscr. -S(IQ;CI ic
noi eti es such c oal m,ar in
nature but h&&e (g(%s 953%18 g%ﬂos ﬁ&@trc(ﬁ'hﬁém é&gérprl se

al kyl groups ﬁaﬂzseacgﬁxdﬁﬂﬁérﬁﬁ'%ﬁe*ﬂshﬁo Cl-s-m@] &@x%lk&@@ hifles

fluoro, chloro, bronp and iodo. References groups ‘hcl'ude aromatic
carbocyl i & gr%umhﬂmﬂe@ﬂphﬂhpnbﬂﬁ*dﬁﬂmcwyl, altyesubstitutbdheserocyplyl y|

i ncl udes aro tgﬁo@.ﬁ E\ﬁ%u r| ngs, for exanple containing from4 to

20, suitably 7 rl ng a at |l east one of which is a heteroatom
such as These compounds have act1v1ty as inhibitors of aurora 2 kinase,

In this specification the term “alkyl’ when used either alone or as a suffix

includes straight chained, branched structures. Unless otherwise stated, these groups
20  may contain up to 10, preferably up to 6 and more preferably up to 4 carbon atoms.

Similarly the terms “alkenyl” and “alkynyl” refer to unsaturated straight or branched

structures containing for example from 2 to 10, preferably from 2 to 6 carbon atoms.

Cyclic moieties such as cycloalkyl, cycloalkenyl and cycloalkynyl are similar in nature

but have at least 3 carbon atoms. Terms such as “alkoxy” comprise alkyl groups as is
25 understood in the art.

The term “halo” includes fluoro, chloro, bromo and iodo. References to aryl
groups include aromatic carbocylic groups such as phenyl and naphthyl. The term
“heterocyclyl” includes aromatic or non-aromatic rings, for example containing from 4
to 20, suitably from 5 to 8 ring atoms, at least one of which is a heteroatom such as

30  oxygen, sulphur or nitrogen. Examples of such groups include furyl, thienyl, pyrrolyl,
pyrrolidinyl, imidazolyl, triazolyl, thiazolyl, tetrazolyl, oxazolyl, isoxazolyl, pyrazolyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, quinolinyl, isoquinolinyl,



30 oxygen, sul phur or nitrogen. Exanples of such groups include furyl,
thienyl, pyrrolyl, pyrrolidinyl, imdazolyl, triazolyl, thiazolyl,

tetrazol | yl, isoxazolyl, pyrazolyl, pyridyl, ey |,
%083’?%% PETGBONE) ) 21505

pyrazi nyl, zinyl, triazinyl, quinolinyl, isoquino
PCT/ GB00O/ 03562 5 qui noxal i nyl, benzothi azolyl, benzoxazolyl, benzothienyl
or benzofu yl. Exanples of non-aromatif heterocyclyl groups include

mor phol i no, quidxBhiyll BaRzotRi&AN§1BeABoxazdIft, bARSMIA} U benzob &L B&aamﬂgsoaﬁ idyl. In.
the case of Dbicyclic rings, these_ maal conﬁr[ se’an _arondtic an
non- ar onat i iengasematisrhetesocyrlyl groupsrin¢ludermorphalinogpipéridino, gzatidine, descri bed above

whi ch have ' r " I " refers to aryl

substi t ut eﬁ?@%@%&;@w g@ @etirgé;%s;%%g?ﬁgé%&ﬁ%%%m&ggﬁa?n t he

specificatiamnttiu:dnddlgnihfbojlnhﬁe@&nhw " whi (r:]h refers to agy structur_g

conprising carbqp an rogen atons. The pojety napy be saturated or

unsat ur a ed. Fo?wgfd &@05?@0%%3“?9%,5’%%&?59“‘3‘&4@@?@0&yI,

aral kyl ,  1qhapelep o tietbrm CHAkAAIGS Y arl substitdt @‘cﬁgs Qﬁcih%g %sz?ﬁt I ons
kyl", "al Kenyl or a

t hereof. Exanples of such conbinations are a ynyl

substituted w t HOtherrexpressionsiused in theapeeificatiph include “bydrecaripl” whick refdratl kynyl |
Cycl oal kyny1 SRR Gt sing b0 g EBp o Bldiel may KRR
Koyl Kt Ry e o Cy T et ey or Gyl oal kynyl
The tgrfﬂﬂ "f‘iflﬁ@gl:l‘%ﬁlfc){‘?ﬂ@ﬂmél%ﬂ]@'“gbw ){?3&18"%/ 9f-tue%ts suc% as ni %/rg,
00 g S g S O 0

S( O NNR78R78yloaralkgl; vxsi@figikzgcloslsenyl eraycloatkpyhod amagyl, detsrdcyeldpalkeiont | y
Subst t ut e RV SRS cydbitkets ol 5L bishilke L Y RAG1 ey B0 Yo

t oget her f cormikery,dmt othessintay beehisagedit ed ring which optionally contains
an it eler of |1 Topasetlgrindio R iR ey, atenyl okl apeAliodit s onal
R19 a5, vl | e oy v abd Ry9 { ncl.ude halo. per hal sal Kyl suctt

as trifl uor onetTheitermydfunctional grouni sder {n reaqtiye substituents suchay nitze, lepsog,
het er oary|  hald1Che! QER¥R™SEORKT] ORYIY(ONRTY NIERROINRRH, 02l kyny!
al kenyl oxy, a ken¥loxy, ’
OC(O)NR™®R™, =NOR”’, -NR"'C(0),R™, -NR""CONR”™R", -N=CR™R”,
20  S(O)NR™R” or -NR"’S(0),R™ where R”’, R™ and R™ are independently selected
from hydrogen, optionally substituted hydrocarbyl, optionally substituted hetercyclyl or

optionally substituted alkoxy, or R”® and R” together form an optionally substituted ring

D

which optionally contains further heteroatoms such as oxygen, nitrogen, S, S(O) or
S(O)z, where x is an integer of 1 or 2, y is 0 or an integer of 1-3. _

25 Suitable optional substituents for hydrocarbyl, heterocyclyl or alkoxy groups R”’,
R” and R” as well as rings formed by R”® and R” include halo, perhaloalkyl such as
trifluoromethyl, mercapto, thioalkyl, hydroxy, carboxy, alkoxy, heteroaryl,
heteroaryloxy, cycloalkyl, cycloalkenyl, cycloalkynyl, alkenyloxy, alkynyloxy,
alkoxyalkoxy, aryloxy (where the aryl group may be substituted by halo, nitro, or

30  hydroxy), cyano, nitro, amino, mono- or di-alkyl amino, oximino or S(O),Rgo where y is
as defined above and R* is a hydrocarby! group such as alkyl.



al koxyal koxy, aryloxy (where the aryl group may be substituted by hal o,
nitro, or 30 hydroxy), cyano, nitro, am no, nono- or di-alkyl am no,

oxi m no or where y-'is as defined above and R90j ocar byl
group such é@é%/ V1. WO 01721595 PCT/ GBOO/ 03562 *6 In par"t"i%’c‘faﬂ"@g&omional

substituents for hydrocarbyl, hetercyclyl or al koxy groups R?7, R78 and
R79 include hal o, perhal oal kyl such as twi fluoronethyl, nercapto, hydroxy,

car boxy, al koxy, . Y hnts I

ol Koy ol Koxy. - ay Jf AEERk boion B Rlekls e hyaroBlrbite iy B S oty |
nitro, or hyd? and RErinclude hald, pethaleatkyl sychras trifluosomethyl ahdtydpteg hiydroxy, 0Xi M no
or S(OyR90 where y.is gs defined abqve nd RI0 Is hydy ocat byl group
such as al kyl®* ’taflh%y T eﬁ‘f“’(fi_?)’fyrrﬂﬁ‘_&nxlﬁ’jy’ ﬁ%i/’nyi‘ﬁ‘é%/%g‘@‘}'gﬁ‘%’r al centre
and the i nveniriggy (Whes thélas] @bilp R subiiRitedby IRdThitlo] 6 1RAfoxyReyae) | as

m xtures thereof including racemc mxtures.” 10 Ln a particular

enbodi ment5,  initre,mming mesomersli-alkykanting oyinting or O)REawherenis agtlefived abgz, R3

and R4 is a elel e ﬁgﬁ%ﬁ%&@gﬂra@%‘ﬁ%ﬁ%ﬁeﬁ,ﬁe“ ned in claiml1l and R16 is

selected from Ohe y-two groups: 1) hydrogen or
C _5al kyl whi ch nmerthin compotnss bf fotredla (I mafineluden vhikd cantreahd thetiw@ntidnl h  one

or nore functiqnal groups; 15.2) -RaXZC(O.R22 (wherein )& represents -0- or
NR23- (in whiiefudes atle @%‘&ﬂ‘f@“ﬁ%&“@éﬁ#‘ﬁ%%J*RWS%P?RM‘#‘?B@%P&E?i t ut ed
w th a functigifiresdr oup) and R22 represents Cl-3alkyl, -NR24R25 or -OR26

(wherein e, R25 and R26 which may be the same or different each represents
hydr ogen, 1%r al kylln @ patieslen empodiment, in the eempgunds of formmwda (I atdeast opecd ), 20 3)

2B 0 - NP ERER B R s Bhere Y 55 g in i amd R ety o
NR32- (wher eifrom biof th&2fellowing twénty-tvagtodgd? each i ndependently represents
hydr ogen, or kyl optiong]ly. . substituted, with a functional grqup) and R27
represents hyls h‘?ﬂé@gﬁn %%f%@m mpaybe “H-ﬂf’?tﬁgﬁa HEWEVK)"% pe substifited

het erocycli ¢ due 8tRoreAifictidhal g}(ﬁ@s;hydr ocar byl or 25 heterocyclic groups nmay

be optionally subsgtituted by one or nore funct%onal gr oyps and the

het er ocycls ¢ JrRFOS(OR” Grhgrein ¥regpresentseOs obNR - (inewhigyRE represents ar byl gr oup;

1, AR RSy B S el &
-C(O) NR37-, Cizalkyl, -NR*R* or -OR? (wherein R%, R% and R*® which may be the same or
different each represents hydrogen, or alkyl optionally substituted with a functional
group);
20 3) -R"X’RY (wherein X° represents -O-, -C(O)-, -S-, -SO-, -80;-, -OC(O)-, -NR?C(0)-,
NR®C(0)0-, -C(O)NR”-, C(O)ONR?-, -SO,NR*-, -NR*'SO,- or -NR*?- (wherein
R%,R%, R¥ R and R® each independently represents hydrogen, or alkyl optionally
substituted with a functional group) and R*” represents hydrogen, hydrocarbyl (as

defined herein) or a saturated heterocyclic group, wherein the hydrocarby! or
25 heterocyclic groups may be optionally substituted by one or more functional groups and
the heterocyclic groups may additionally be substituted by a hydrocarbyl group;
4) -R°X*R® X°R* (wherein X* and X° which may be the same or different are each -O-,
-C(0)-, -8-, -80-, -80y-, -OC(0)-, -NR**C(0)-, -NR*C(0)0-, -C(O)NR”’-,
-C(O)ONR?Y -, -SO,NR*-, -NR*S0;- or -NR*- (wherein R*, R¥, R* R* and R* each
30  independently represents hydrogen or alkyl optionally substituted by a functional group)
and R** represents hydrogen, or alkyl optionally substituted by a functional group;



-C(O ONR37-, -SO2NR?8-, NR39S02- or NR40- (wherein R36, R37, R38, R39 and
R40 each 30 independently represents hydrogen or al kyl optionally

substi t ut g dpi1s3s f unctional group) and R35 represents r al kyl
optionally su sst@?tut ed by a functional group; WO 01/215 éwﬁ%igj@% 03562 7

5) R4'" wherein R4' is a C3a cycloal kyl or saturated heterocyclic ring
(l'inked via carbon or nitrogen), mhich7cyc|oalky| or heterocyclic group

may be subssypUtidereyRY Sftirla I ahaéﬂ{ rbyl or.
het er ocycl yIj group whi chr%eajqrcg?gﬂg}g/l&or %g?gtfg)%%ﬁnggglgﬁg%ﬁay ooF

optional | y sitrogen);whichicyslo laordxetenwelwfgmm inay b sugstttupé by 8ne59r more

- RAR41( wher ) defl reinbef o 7 re| n R4 is
as defined ﬁ"é‘?%@%%%ljf’g?s byaé?' ﬁéﬁi‘%ﬁ'ﬁ ﬁ*ﬂﬂ&@‘é“g’g“’a

her ei nbef or Héteto&bclyméibufwﬁh@fbeloﬁmlﬁ%ﬂy mﬁﬁm@%z&gﬁm&mgﬁlw an aryl )
group or_an_a ti J£rocyclic | nked via carbon or nitrogen
with 1-3° heﬂe‘&oﬁaéwgerg'é%c’cséﬁd?ﬁ% %Ef?"ﬁm and S, which pyridone, aryl or
aromatic hef; my M@%Mﬁgﬁm‘% ¢t ed by one or nore functional
groups or rocarhbyl group optionally "substituted by one or nore

functi onal é)r-tBuBs (whengin R inap eddherninhefore); by a heterocycl yl group

optionally 0 [& f s ar hydrocarbyl
gr oups: 10)9%&§¥%r£¥ gﬁ%fﬁy“ﬁg W?‘.‘é 15 11) - RhR42
(wher ei n RARetéracyriic goup (laked elacardbos bofiabgen) hifth l-ﬁetﬂé&oﬁmd”ﬁcﬁﬂb is as
defi ned here| n % d?() - RR X6R42 (Y;IhEI’EI n X6 represents -0-, -, -SO,
-so2-, 1o mﬁ'ﬁéw ne, ae(leym tic heteropyqiRgroup mas@zmwteé\'mwsoz or
- NR51- (V\he&e,h& ednCtiondt Wﬁpﬂﬁ, resents
hydrogen, or al I?yl ogt | grnoa subst Itute a2 unct | ona lieSariloup) and
R42 is as dmpreribuctiml@rmpo esgrocycly] gromass prupa heterocysiyh gooup optionatlent s - 0-
-C(O - NR53 C( O) ONR53_,
_SONR54_9 > pshaiigisd bﬁ%&%@%ﬁ&‘ﬁu@%g@%@“&# UBS%55 and R56 each
i ndependent l()) -Rﬁ{f?fmlmnémRﬁ’sﬁda@gsﬂmdherembmfe),opt ionally substituted with a
functional i.s ned I nbefore); 25 15) - RmXsR42
(wher ei 1° X8 k&"’%"@?ﬁee ) a%? bhfﬁ@% _S@-, -0 O -, NR7C(O)
- C(O) NR58_ ,m(ﬂmwﬁemmmuea&medhma% or NRG1- (wherein R57, RS8,
R59, R60 and RGX%J 1 i ndependent |y represents hydr &)g ydrogen, or alkyl
t

optional Iy R Ovhergin X seprasents {Qmat- § 'NB- §§0):tef i'ned
her ei nbef or )NR*-, C(O)ONR®-, -SO,NR*-, -NR5°soz or NRS' (wherein RY, R*, R* R®
and R®! each independently represents hydrogen, or alkyl optionally substituted with a
20  functional group) and R* is as defined hereinbefore);
14) -R*X’R* (wherein X’ represents -O-, -C(0)-, -S-, -SO-, -80,-, -OC(O)-,
-NR¥’C(O)-, -C(O)NR**-, C(O)ONR>-, -SO,NR*-, NR®S0,- or -NR*- (wherein R,
R%, R*, R* and R* each independently represents hydrogen, or alkyl optionally
substituted with a functional group) and R* is as defined hereinbefore);
25 15) -R™X®R* (wherein X® represents -O-, -C(O)-, -S-, -SO-, -S0,-, -OC(O)-,
NR*’C(0)-, -C(O)NR*-, C(O)ONR*:-, -SO,NR¥-, -NR¥'SO,- or -NR®'- (wherein R¥’,
R, R®, R and R each independently represents hydrogen, hydrogen, or alkyl
optionally substituted with a functional group) and R* is as defined hereinbefore);
16) -R" X’R"R* (wherein X’ represents -O-, -C(O)-, -S-, -8O-, -SO,-, -OC(O)-,
30 -NR%C(0)-, -C(O)NR®-, C(O)ONR®-, -SO,NR*-, -NR¥*SO,- or -NR®- (wherein R%,
R%, R%, R% and R% each independently represents hydrogen, hydrogen, or alkyl
optionally substituted with a functional group) and R* is as defined hereinbefore);



16).-RR X9R R42 (wherein X9 represents -0-, -C(O-, -S-, -SO, -S-,
-0C(O -, 30 NR62C(O) -, -C(O NR63-, C(O ONR63-, -SM2NR64-, -NR65SO2- or
NRG66- (wWhergbhiiiieds R63, e; R65 and R66 each mdependentﬂd-,d@@,[,ﬁwnts
hydr ogen, hydrogen, or al kyl: optionafly substituted with a functional
group) and R42 is as defined hereinbefore); WO 01/21595 PCT/ GB00O/ 03562 8
17) RP X9-RR R41 (wherein )9 and R4 are8as defi ned herei nbefore); 18)

C2. 5al kenyl viw)cRP XhRFRE (wmahwlﬁwk@@@thmmbehﬁeﬁubstltut ed with one
or nore functlonal gr oups; C2. Satgtyql,ﬁq’ whi ch may be unsubstituted or

whi ch may be R)fexsaiertd! FWY f anppsti \@hﬁmpvexbmmgﬁeéwbmw)
Rt X9Rt ' RA1(whgg gﬁm\lgnﬁggggl are as defined hereinbefore); 21) -R'" X9

Rn' R41(vvhere| n re as defined hereinbefore); and 22) - R
R67(R )4( X99) Retkynyewkichnma@be wnsalstitinéd orewhidhemayi tetsebstitued with sneloror 1, r

is 0 or 1, and 7 .i S.a C13al kyl ene group or a cyclic group selected from
di val ent (ﬂ/cI’B‘éﬂe Fet erocyclic group, which Cl3al kyl ene group may
be substi t ut egh) bR‘XQH‘éR‘b(wH&E”@X?aHKR‘"%%Ed@ﬁ&blﬂiﬁreﬁ%i‘oiﬂ?l ch cyclic group nmay
be substituted ]{ E) nore fuynctignal groups or a hydrocar byl group
optional ly sudst R'b{whergin ¥r Weﬂ%@ﬁ@déﬁfﬂ@ﬁfb@@d het erocycl yl

groups, or b e 8 PL i ) nmor e
functi onal g?/zo pg iér Wﬁédoykﬁ @;H gr%u%ggﬁé*dgé[h%gﬂﬁéi%ycgggb%g p%ro °§a1 kyl, or
?:I C’écl Ik cI 15 gmd RS’ rsal(eg::)lkgdedergwupm;alcyilliclgdrupmelebted ﬁomdm?lmtcmr@mFl orWhi ch |

a ene pmy be te pr e, functi onal groups an
whi ch c%c}q % Wé"{fggf ﬁﬂ%‘ﬁg" B eépbﬁm%@weﬁém?{%s?l tultoed by
one or nore ffdﬁ&iohﬂ@?&upﬂ&ﬂ@ﬁcl%ycﬁ&’g%uﬁﬁﬂ&%Mﬁrted%Qh@oﬁﬁ&h fitRtidnAl

substituted by one or nore functional grou s or heterocyclyl groups, or by

a het er ocycl y8roupseuby ahydrensetyl groupeptionaliy bicongror morefufetronal onal

B R, Crpr, A B Bty B P HAE se{"é’c{}e p Sortsnpiprediy o slips "

optionally suhm‘crfunmdmbgroupseordnydmmkyl gionps; tandR% is hydooges, CBalkilpor Rychnd Rt

ubst 1t ut Bl RS ey F YL oE oG b Ak BRHRiey o

i ndependent | ysusmn&sd Borle’oP ok fufietionall grotp¥ b Whidh SRS grRb b BE kibstituted
substituted by one or nore functional grfoups.
by one or more may be substituted by one or more functional groups or by a hydrocarbyl

group optionally substituted by one or more functional groups or heterocyclyl groups, or
by a heterocyclyl group optionally substituted by one or more functional groups or
20  hydrocarbyl groups;
and wherein R*, R®, R%, R®, R%, RE, R), R", R" RP, R”, R", R, R" and R" are
independently selected from C,.salkylene groups optionally substitued by one or more
functional groups,
R°R", R*and R'are independently selected from C; gatkenylene groups optionally
25  substituted by one or more functional groups, and
RER, R™and R" are independently selected from by C, salkynylene groups optionally
substituted by one or more functional groups.
For example, R* is selected from one of the following twenty-two groups:
1) hydrogen or C;.salkyl which may be unsubstituted or which may be substituted with
30  one or more groups selected from hydroxy, oxiranyl, fluoro, chloro, bromo and amino
(including C;.3alkyl and trifluoromethyl);



For exanple, R16 is selected fromone of the follow ng twenty-two groups.
1) hydrogen or Cl_Sal kyl which may be unsubstituted or which may be
substltut ofbishs 30 one or nore groups selected fromh ranyl ,
fluoro, oro, bronp and am no (including Cl3al kyl ge?’&?‘? uof&orret hyI );
WO 01/21595 PCT/ GB00/ 03562 9 2) -RaX2C(O R22 (wherei n X2 represents -0- or
-NR23- (in which R23 represents hydrogen, Cl1. 3al kyI or

CL 3al koxy G RakiorbIRA tihéieln 5P riesthes 61 or AR 500 (wherein
R24, R25 aﬁ% R261?/\(h|}chw ' arre o? d erent each represents

hydr ogen, CiydsegeryC:. 3a1kybm<saye;co:s&lzkglkylbmd® Sephdsenty Coaaliafl KRR & 3)
N800 -, s B RS whidh ety sime of @ffstond ik eprasit o
2. (el Clal v ket inge & Sl p?:SdEQT ) and Re7
rgpr egenf %)y%%g (W@/[elﬁgﬁ [EgRTesents - %ai‘k@ Ooygpzrpy Nﬁ sﬁ)ﬁ@a

cycl opentyl X NN T69.5: qggd erocycl iC
group with Wﬁg%‘rﬂog%)rm sgﬁejged in ependeﬁﬁ:y tr om é @ , whi ch

Cl. 6al kyl gRBIR“RY, B 1l and R* eaclvindependdntly ir¢puesents hydrogan; €d3alkyh|h|ydmmy hydr oxy,

Cr. aa kyi ¢ nEAISR EafiE AR ik and R e et roathn s ot Caatiely,” °7 "
sC ligslt |k t :Jent Sycmgl-opgt,esliblébwn qimtzpclml:ﬁy@m?gxyé tlpgaf;gmm é&?&lmbﬁkdéﬂﬁﬁtbﬂm kyl,
Cl. iilal iﬁ‘? s%‘ﬁ% r OF@W&% R‘S’/tp% %ﬂgﬁagt?é%’wela?%w?lwe%%tum%wﬁ Ry N, which

Ct - 4al kyl h
di (c"i‘4a|yk§{")°£%“‘r¥§%" z‘f%f“%??’g* %4a| %ﬁ%n@%@m ko, BHr6¥Y, halogeno,

di (C1. 4al kymmmtmwsxwkym@waﬂmoymm&ymgmmmon f is 0 or
1, 0 f - | oal kyl ,
an Sryt gr oGl which el siop Bl e 15 b uent et SR BG, ooyl
avel e ?QUH”@""”""*‘;%‘“‘SW“°’ e Subctirent o o0 et ed 1 amhato of
C{ 4al kgf) Bh‘;mééﬁ& i“‘”ﬁ@ﬂg&l’r‘ 14 XSXXR)FH Wgné aginoplyl, sane or

di fferent aCFaﬁ%H&:m&‘dl(C I)amin, .4a‘ﬁ@1mn§é&aucerR366(O) -NR36C( O) 0-,

- C( O) NR37- 55 - SO2NR3S. . "NR39SOD- of NR4O- (wherein R36, R37,
R38, R39 andil %@WPQ b&‘en%lkxlammeﬁr-@a@ﬁwmmlbﬁmm@@&ow or

i o0 SRR < IENBRASH TR, DY 8 e b o

selected from C;_¢cycloalkyl group, an aryl group or a 5-6-membered saturated or

20  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 halo or
Cialkyl);

4) -R°X*R® X°R* (wherein X* and X® which may be the same or different are each -0,
C(0), -8-, -S0-, -80,-, -NR*C(0)-, -NR*C(0)0-, -C(O)NR*’-, -C(O)ONR*’-,

25 -SO,NR*-, NR*S0;- or -NR*- (wherein R*, R¥, R%, R* and R* each independently
represents hydrogen, C;.3alkyl or C;.3alkoxyCs.salkyl ) and R* represents hydrogen, -
Ci.alkyl, hydroxyC, ;alkyl or C,.3alkoxyCs.3alkyl);

5) R" (wherein R* is a 4-6-membered cycloalkyl or saturated heterocyclic ring (linked
via carbon or nitrogen) with 1-2 heteroatoms, selected independently from O, S and N,

30  which cycloalky! or heterocyclic group may bear 1 or 2 substituents selected from oxo,
hydroxy, halogeno, cyano, C,.qalkyl, hydroxyC,4alkyl, cyanoC,.alkyl, cyclopropyl,
Ci4alkylsulphonylC, 4alkyl, C;salkoxycarbonyl, carboxamido, Ci4aminoalkyl,



5) R4l(wherein R41 is a 4-6-nmenbered cycl oal kyl or saturated heterocyclic
ring (linked via carbon or nitrogen) with 1-2 heteroatons, selected
independent‘bﬁogﬂg 0, S and*N, 30 which cycloal kyl or h o¥isks 9roup
may bear 1 or substituent® sel ected from oxo, “hydroxy, "hal ogeno, cyano,
Cl. 4al kyl , hydroxyd . aal kyl , cyanod . 4al kyl, cycl opropyl,

Cl. 4al kyl sul phonyl d . 4al kyl , CL1. 4al koxycas bonyl, carboxam do,

Cl. 4am | k 0 i | ami no,
o (3t SRR i gy 2

di (O _4al kyl )@(ﬁnn@lbfl)amﬁn@I«;alkmcmllmanémene&o}@aﬂi@xﬁkyﬁ/mﬁinocx4a1kov

di (C1. 4al kyl 1L N I iir 1 no, £1. 4alkaxy .4 %Yad koxY,
caE boxy, t?/i 12 udr%%én?’?ﬁf,gﬁ% 'Nﬁ?’i@%ﬁoﬂkﬁga’@) m%‘ﬁé? ﬁe@@,ﬁr‘ . *R45
and R46, whi cINRIG(ODR  (Whereia B, &M, &% aha RET) iwhich 2y b8 thieaine oL difrehl e5chgen,

Cl. 4al kyl , hydroxyd.. 4al kyl_or ¢t 3al koxyC2 3al kyl ) and_a_group
- (-0) 1{ CB 4ergsepishyamest, Gl iydroxeCgalkyl or Cigalkaxy6zsikyl) aad @ goups a

cyclic group g . : I 5= B urat ed
o “Unsatur at o R T ARED (el Elo 0t iy (XA anB i byl Bitp el

i ndependent | yirdm EaxayclogkylndyNr Swhmemberyd sdturatgd otymsatusated hetarocyolie groupmor e
25 def i ned nePEt RRLFEralomt, sbcld Rpentiliond O . whplif g iy~ ' °
her ei nbef or e)tiear éhe or Rord¥ibstitidaey icttedfromilalodhd @3fdingy hereinbefore); 9) R42
(wherein K42 rg@g«ﬁents_a yridone Hroqp, a phenyl group or a 5-6-nenbered

aromatic Het %I(‘I{he&"bggiﬁﬁq?ﬁ ®%Hn or nitrogen) with 1-3
het er oat ons 1ﬁ-§ek9%ﬁ§dﬁ'wr%gsdéﬁn@@ﬂer§ngéﬂe,h pyridone, phenyl or aromatic

het er ocyclic roup, rmy carry up to 5 substituents sel ected from hydroxy,
nitro, hal ogel) R Gwherein B ik ps defiged berdiobefore)si  4hydr oxyal kyl |

Cl. 4am noal ky, | kyham no, C . 4hydroxyal kqgx 0X0, y,ano al kyl,
cycl opropyl , d&{‘*ﬁ;ﬂ%ﬁ% I E%Pm?tﬁ?&é‘%@ﬁd‘bfpj‘gﬁlw&%ﬁg’ Y en%erecl

di (Cl4al kyl ) aifbridtic lﬁﬂmdfﬁﬂi@)ﬂr@?(ﬁﬂ@ﬂ% daybon oEhitrd@ény Wi@ML3 heteroatoms

di (CL. 4al kyl ) am noCl4al kyl , . 20 Cl4aal kyl am noCl_4al koxy,

di ( Cl4al kif ) Selepted m%‘iﬁd%Mmdwrm&m@maﬁehﬂwﬁemmay cyan,
- ¢( O) NRb9R?70, ] =rd , ' be th
(O cah{¥ip & Q@Z&uéﬁeé‘&[e‘ae& ﬁﬁﬁa?rgIg%Z;g m@{, _hﬁlgg%?ﬁﬁ&nﬂﬁ% may be the

sanme or different, each represents hy Xy Cl. 4al kyl
or Cl. 3al koxy&iaalBexyk {hhydreatyaikyl Guaminpalkyl) C(Blkslaimind, CyuliydpRyflidrgy edoy f i s
C3. 6oyl oal ky VRGPS v GranBuilihosticlbL. £ 5 RERERPER o
het erocycl i ¢ difCaudlkydatrting] C2 dliellaineC Qatkyl, C, alkanoyl, di(C).4alkyl)aminoC;4alkyl,
20 Cj.4alkylaminoC,salkoxy, di(C,4alkyl)aminoC4alkoxy, carboxy, carboxamido,

trifluoromethyl, cyano, -C(O)NR®R™, -NR7'C(O)R™ (wherein R®, R®, R” and R,

which may be the same or different, each represents hydrogen, C;.4alkyl,

hydroxyC, ,alkyl or C,.3alkoxyC;.3alkyl) and a group -(~O-){Ci4alkyl),ringD (wherein f

isOor 1, gis Oor 1 and ring D is a cyclic group selected from C;¢cycloalkyl, aryl or

25  5-6-membered saturated or 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 halo and C;.4alkyl);

10) -RER* (wherein R* is as defined hereinbefore);
11) -R"R* (wherein R is as defined hereinbefore);

30 12) -R' R* (wherein R* is as defined hereinbefore);

13) -RI X®R*? (wherein X® represents -O-, -C(O)~, -S-, -SO-, -80,-, -OC(0)-,
NR*¥C(0)-, -C(O)NR*™-, C(O)ONR*-, -SO,NR¥-, -NR**SO,- or -NR®'- (wherein R*’

’



sel ected i ndependently fromO, S and N, which cyclic group may bear, one or
nore substituents selected fromhalo and C _4al kyl); 10) -R$R42 (wherein
RA2 is asygeihies hereinbefore); 11) -RhR42 (werein R§ efined
herei nbefore); 30 12) -R R42 (wherein R42 is as defi neé hergﬁ%ﬁ%ef ore);
13) -Ri X6R42 (wherein X4 represents -0-, -C(O-, -S-, -SO, -S2-,

-0C(O) - -NRA7C(O -, -C(O NR4S-, C(O)ONR48- -SOZNR49- - NR5CsS02- or

- NR51- (vvheR‘t@lm49Fﬂﬂmwl%é@giﬁ%ng’&g@%%ﬁ%ﬂ%ﬁfg& ‘%@ R50 and RSl each

I ndependent |y reEresents hydr ogen al kyl or

G . 3al koxy dpydsuyieysriky vRikyberCialkoxy aalkydpand RG lmdeﬁnﬂddiemé:)efore)n) -R' X7R42

wherei n X7 C(O NR74-,
(C(O) ONR74- , li)giﬁ%ms("ﬁ‘eﬁ%‘z%s&%‘*m feRTel( (xﬁﬁe?é Sﬂ#sl}l‘ﬁ{e@b%n R76 5 and
R77 each i ndEOW’éqU(@)@IéR?‘esg@M’hydﬂmﬁs@,. oEtNRAL mmmar R’!éyﬁ:ﬁ ﬁlﬁl kyl or
e g NN e O e

O NR58-, g& N RSB befote): NR6 1- (wherein R57 R58,
Rg(Q )R6 an%l ﬁuclylngll?pﬁ Eg%tdfey repr esent s) hydr ogen, CI 3al kyI

hydr oxyC, . , i) kl;c'r‘Xdk o.whe@m kdpeeserd?-Grati(@D)3), -SnBQRA-8025 -NR deﬂ)) -ned
"S- ”bﬁk‘érﬂ%}ﬁ@ BNRa SOHE: a&w%%goi-%ﬁcﬁ%%%év SRR e
(whgrl’e:(n RS el i et 3 Ik dcgggmldk 1) ycg,ﬁllé?lg&nts hygr?gend

a a oxy al kyl) an is as define
her ei nb or& ﬁﬁ(f%‘}l‘%z??n‘%g‘;@a ‘éﬁ qﬁore),g and R41 are as defined
her ei nbef or g .r": 2 _ch may be
substi t ut edﬁ\?\nlt{hﬁs%?owmxptégﬂse%g selée{?l)é?frorﬁ thsadr’ox%/ 63m?ju’or 0, am no,
ﬁ él 4Z| lkil ia-nfﬁ(ﬁfe)i\IR HNOOIONRT"-, i -SOaNR aﬁNRSSSQﬂT(mm~WM9ﬂllR ,R%, R“Z(I){“lg)

al ky ® n m .nos

C2. bal kynyl&\ir‘?hl?c%a%hwegéeﬂdﬁﬁ@ urﬁgl{efetn%théfgmgfﬂ 3#?113%15}1?@@%& %!ftyt uted wi-th one
(Iilt " Enc))r e4g|r©gp&osﬂﬁalkyl)aﬁd§?ﬁmasdfeﬁfgdlkefémlsvfae) am rr;o S I gﬁloﬁy: a?ngo, NN

[ a nosu , u y
N-di (G al Fr}‘ﬁg?#g 5(92‘6{%1 %ﬁﬁh‘%ﬂﬂ@f e and R4l are as
defined her rtbﬁsme&a)l wh?di rﬂé@bexﬂsﬁﬁ%ﬁtﬁﬁmr&ﬁ&sﬁbsﬁm& 8¢oras defined

her ei nbef or e) and
more 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  19) Cy.salkynyl which may be unsubstituted or which may be substituted with one or

more groups selected from hydroxy, fluoro, amino, Ci4alkylamino,
N,N-di(C;4alkyl)amino, aminosulphonyl, N-C, 4alkylaminosulphonyl and
N,N-di(C;4alkyl)aminosulphonyl;
20) -R'X°R'R* (wherein X° and R* are as defined hereinbefore);

25 21)-R"X°R"R* (wherein X° and R*! are as defined hereinbefore); and
22) - R¥ R(RV)o(X*) R (wherein X® is as defined hereinbefore, qis O or 1,ris O or 1,
and R is a C).;alkylene group or a cyclic group selected from cyclopropyl, cyclobutyl,
cyclopentylene, cyclohexylene or a 5-6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which C;.salkylene group may

30  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,
Ci4cyanoalkyl, Cy4alkyl, C;shydroxyalkyl, Ci4alkoxy, C;4alkoxyC4alkyl,



22), - KR R67(R )q(X), R68(wherein X9 is as defined hereinbefore, qis 0 or
1, r is Oor 1, and R67 is a C _3al kyl ene group or a cyclic group sel ected

fromcyclo ycl obutyl, cyclopentyl ene, cycl ohexyl
5: 6- menber %82%{/% u?sgt ed heter. ocycl ic group with 1-2 het erp(;%gfcﬂ?)ﬁm:%gzel ected

I ndependently fromO, S and N, which C 3al kyl ene group nmay 30 bear 1 or 2
substituents sel ected from oxo, hydroxy, ihal ogeno and G . 4al koxy and which

eyel 1 07 ouP CRUIRApdnt, Bt eFlal Rl PAERAI D Qb 0.
gl jg: Eof(ga %{&yhﬂcyl&ﬁlﬁd,/(’aiﬂc C C.ﬁi(rilK kyl)?:mngr;:arlllgy;l kyl ,
gl 4al kzl Emlﬁ Ha}i‘ag("é?@a%k%’)i@ &k‘%&?ﬁﬁé&ﬁ’?ﬂm kyl , Y
Cl.4 alityd ﬁy@ ket
d: ECl 4gl kzl ggrrg)r}«g 4a? 0X (gnd ak.gs?do(g;p ka(d_orel dﬁaéﬁ;gllli;l céxrcl ngD (wherein

f is 0 or 4, s}lqc@ddromcmcml@plkxl gyl or -$-menabesg ugsatapied heteroeyclien
C3{ cycl oal kyl I clic
arous wi th 1. gL 32 mitEEL S %*ﬁﬂﬁéééﬁégﬁ%eﬂéﬂ* %%?n“%wﬁ%h%ﬁﬁ%. ch
gz I :E lg; oupdmaﬁbeabemerc?]rme substitnerds saldamslftomhn‘ksatﬁeﬂlalalkﬁuaxﬁéh xshhy:dmgtamg f

al kyl); an is or,a i.c_group.selected from
cycl opropyl , {ahg{aﬂfﬁl clig uBﬁﬂFﬁtﬁq ’Eﬁ@@ﬁ%‘(l %‘a“%l qg%p?f%ﬂbered
saturated het @rcmaﬁh bukd QS-GHﬁb:ﬁBeH& shuPatduHeRE lﬁ:r?eup with B2/he@icatbms,
i ndependently fromO, S and N, which Cl3al k\F/ grb may bear 1 or 2

sublst i t uer s  selscted indspendentlydfram OnS andNy whigh grogp may bras,lyr 2nd V\/m ch

ot ogena, © oy iBatdOklebed i SRR GRRE CR RSy ot A Syt

g 4;1?1! Eg){;lys I . thay beat 1 orﬁlbshﬂngﬂtssdlﬂtudrf;ohﬁmhydﬁxy, thog@ab,loymyx;ar bonyl ,

Cl. al kyl ami %oaﬁm%wbl%?&ﬁwm @%%*ﬁlﬁkoxyclmkyl

Cl. 4al kyl ami nega%ahipﬁaﬁﬂcgmglcflﬂwya gp@,4aﬁaxhdaueyv Ciélkylariiinoup - (- O ) KC

| 4al kyl ) sringD erein in Dlsacycllc

group sellgct lﬂanWGﬂbﬂmwcxﬂlm difC1-mlleyDpminen at urated or

unsat ur at ed hgt Qﬂ%‘] ected
mdependentlye %fk&&éﬁﬁdgaalg&ﬂ“'ﬁmvéﬁy yC %“‘g@@% iia y bear oOne or nore
substi tuent s a-Aqalkyl)ringD Gvierein disQletdl ks Qor leandnngﬂxsamymm Rb', R
R, R R, RR I nde en
sel ected froﬁeéfmgg%?%ﬁq@}%wl%? 6%%???%5‘&‘?‘? sa&pta&ge Whge
substituents ggheeitRd-2fHeRdators, Setdoted IAdPARRNtPHON O, slandwwhﬁh AR ghoupa! €
I ndependent | y sel ected from C2. sal kenyl ene groups optionally
20  may bear one or more substituents selected from halo and C;4alkyl);
and wherein R% R®, R”, R, R®, R, R&, R/, R",R" R”, R, R", R¥, R* and R"" are
independently selected from C,.salkylene groups optionally substitued by one or more

substituents selected from hydroxy, halogeno, amino,
R°R" R¥and R'are independently selected from Cy.salkenylene groups optionally
25  substituted by by one or more substituents selected from hydroxy, halogeno, amino,and
R’ may additionally be a bond; and
R, R\, R"and R" are independently selected from by Cy.salkynylene groups optionally
susbstituted by one or more substituents selected from hydroxy, halogeno, amino.
Particular compounds of formula (I) are compounds of formula (IA)



25 substituted by by one or nore substituents sel ected from hydroxy, .

hal ogen, am no,and R may additionally be a bond; and RR, R, Rmand R ar

[ ndepende'wbgy, 64 ected from by C2.8al kynyl ene groups Op&&i)ﬁ%dlﬂés >

susbstitute f)y one or nore substituents selected from yo{roxy, al ogeno,

am no. Particular conpounds of fornmula (I) are conpounds of formula (IA)

WD 01/ 21595 PCT/ GBOO' 03562 13 Ra OR513BR5 X RO R2\ N RN R4 OA) or a

salt, ester or am de thereof; 5 where Xis O,gor S, , S(O or S(O2, NH or

NR10 where R 0 is hydrogen or G .6al kyR®; R5 Y oup OR', NR12R13 or SR’
3 gcted fromoptionally

ted heR®rocyclic groups,:

substituted hydrocarbyl or optionally 4
and R12 and R13 nmay additionally formAgg
which they are attached, an arRhatit or non-aromatic heterocyclic ring
whi ch may contain furtherglo hef er oat ons, RR®and R9 are independently

sel ected from hydrogen, halts _Cradaiy C .4 al koxy, G 4al koxynet hyl,

di (G . 4al koxy) net hyl , Ci . 4al Kh |, trN fl uoronet hyl, cyano, am no,

C2_sal kenyl , C2_3al kynyl, a_pRkepy rga’up, a benzyl group or a 5-6-nenbered
heterocyclic group with R¥3 heferoBtons, selected independently fromO0, S
and N, which heterocyclic 15 grbup nay be aromatic or non-aromati c and nmay
be saturated (linked via a ringRfarbon or nitrogen atom or unsaturated
(l'inked via a ring carbon aton), and which phenyl, benzyl or heterocyclic
group may bear on one or nore ring carbon atons up to 5 substituents

sel ected from hydroxy, hal ogen, G 3al @5 C _3al koxy, C 3al kanoyl oxy,
trifluoronmethyl, cyano, am no, nitro, 4al kanoyl, G . 4al kanoyl am no, 20

Gi . 4al koxy cerratsaltyester X avhidelhdrenf] phanyl , Gi . 4al kyl sul phi nyl,

G . 4al kyd SWRNOWAL 0, or 8, S(0) or S(O), NH or NR'® where R™® is hydrogen or C.calkyl.;
R’isa group OR"', NRR"or SR" where R!', R' and R" are independently selected

from optionally substituted hydrocarbyl or optionally substituted heterocyclic groups,

and R' and R" may additionally form together with the nitrogen atom to which they are
attached, an aromatic or non-aromatic heterocyclic ﬂng which may contain further

10 heteroatoms, - _

R® and R? are independently selected from hydrogen, halo,C, alkyl, Cy.4 alkoxy,
Ci4alkoxymethyl, di(Cj4alkoxy)methyl, C;.4alkanoyl, trifluoromethyl, cyano, amino,
Cz.salkenyl, C,.salkynyl, a phenyl group, a benzyl group or a 5-6-membered heterocyclic
group with 1-3 heteroatoms, selected independently from O, S and N, which heterocyclic

15  group may be aromatic or non-aromatic and may be saturated (linked via a ring carbon or
nitrogen atom) or unsaturated (linked via a ring carbon atom), and which phenyl, benzyl
or heterocyclic group may bear on one or more ring carbon atoms up to 5 substituents
selected from hydroxy, halogeno, C,.salkyl, C,.salkoxy, C;salkanoyloxy,
trifluoromethyl, cyano, amino, nitro, C,4alkanoyl, C;4alkanoylamino,

20  Cjalkoxycarbonyl, Ci4alkylsulphanyl, C,salkylsulphinyl, C, 451kylsulphonyl,
carbamoyl, N-C,.salkylcarbamoyl, N.N-di(C,4alkyl)carbamoyl, aminosulphonyl, N-
Calkylaminosulphonyl, N.N-di(C;.salkyl)aminosulphonyl, Csalkylsulphonylamino,
and a saturated heterocyclic group selected from morpholino, thiomorpholino,
pyrrolidinyl, piperazinyl, piperidinyl imidazolidinyl and pyrazolidinyl, which saturated

25  heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno,



car banoyl,, N Cl-4al kyl carbanoyl, N N-di (G . 4al kyl ) car banoyl

am nosul phonyl, V- G . 4al kyl am nosul phonyl ,

N, N-di (G . 4@5%3{,51)59@ nosul phenyl, G . 4al kyl sul phonyl am no,p1AlodsssAt Ur at ed
het erocyclic group sel ected from ror phol i no, thionorpholino, pyrrolidinyl,
pi perazinyl, piperidinyl im.dazolidinyl and pyrazolidinyl, which saturated
25 heterocycl ic group may bear | or 2 substituents selected from oxo,
hydroxy, hal @.%anm mﬁaﬂl&&? @%ﬁkﬁﬁ}io@%@&éﬁ&hyﬂéya{{é aﬁwm ahd 3al koxy,
Cl3al kanoyl ox trif uor onet hyl, cyano, amno, nitro and

Cl. 4al koxycarGealexycabgmk andr> ' R3, R are |ndependently sel ected from

nal o, SYar0. 8RR K bt OARRE Moo HOALIN. b HIED Sofiligpghl, 1 o0
Q3O?:I0kyl ), gr Cr¥alRyB- mﬁanmmnwbmﬁaéémmcmsymstgglm m}ﬁ;gbsoz
or NR2 1car O%w%dmmr é%'l}'\’?b %ﬁd@ T W‘ﬁfféﬁ F&W’I’Qpr esent s

hydr ogen, katoorcm%?ﬁ,l 50x362 ﬁ?{-k-)qhz)”c@mtdm@ SHRRL /RH#gem one
of the foll ovm n i ghteen erE drogen or *Cl.’sal kyl whi ¢h may
be unsubstlttﬁf r (WhereimRiTg: R gndRutee@hmdwdeMrepwmlwdmmms

sel ected fro 0 6 wh n X2
represents -0- or '3M%b%%9%39r e%?@%@%lemﬁw& %%1

Cl3al koxyC2. Cﬁnd)ﬂp,si) and R?2 represents Cl3al kyl, NR24R2S or -OR26 (wher ein
R24, R25 and 6 whi ch e safre or d,lffer t, ,each represents

hydr ogen, ! %Wgegpr%?%fw}a By R%prﬁnmt%d‘)’ chapaybe sy mrel n X3
represents - Qme or fMore Ieé%azﬁ- hm ﬂmgfg% - CONR29-, -SOZNRSO-
-NR31S2- or NeR32- §ste D R3O, R3 %2 each i ndependent | y

represents hﬁﬂ)r@@lky E{Wmmx’o:msmgae@rm fey(inwhichiRBzepreseptsesent s

hydr ogen, e sat ur at ed
het er ocycl | c %(Jdcb lﬁpﬁ %ogmgﬁ@/kné%&sﬁéﬂéf %@&Beﬁg K ISF from o,
S and N, whi cORY) (whateinR*, Rf? andR3tashidhandy e thy samhe o iffercinti€ioh sepiesbrast ed from
oxo, hydroxy, 0 and 1. 4al nd which cyclic group nmay bear | or
2 substi tﬁem"gg@gﬁfgg@d“# 29) %ﬁ‘@ %m hal ogeno, Cl4al kyl ,

Ol 4hydr oxyal kyj caamyRERH( mmx%eam&sst@l ) X451 505! wt&mﬁzsemer ein X4

and X5 whi ch na the s differe Sar SO,
-S2-, - NR36EELD, R%) ?° % (mgzemar,R%m” a’v‘\mai"’reaﬂses R37,

R38, R39. and ;0 cack, JAURRRIIERELY o ?A?Ey? 3FE! AN, SR an% RS 9piebents”
hydrogen, C;salkyl, cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic
20  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 I or 2 substituents selected from oxo, hydroxy,
halogeno, C;4alkyl, C;shydroxyalkyl and C;salkoxy);
4%) Cy.5alkylX*C,.salkyIX’R* (wherein X* and X° which may be the same or different
25  are each -O-, -S-, -S0-, -80y-, -NR*CO-, -CONR*"-, -SO,NR*-, -NR**S0,- or -NR¥-
(wherein R*, R¥, R®, R* and R*’ each independently represents hydrogen, Cy.3alkyl or
C).3alkoxyC,.3alkyl) and R* represents hydrogen or C;_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
30 heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno,
Ci.salkyl, C;shydroxyalkyl, C)4alkoxy, Ci4alkoxyC;alkyl and
Ci4alkylsulphonylC) 4alkyl);



Cl. 3al koxyC2 3al kyl) and Ras represents hydrogen or C _3alkyl); 5), R4
(wherein R4'" is a 5-6-nenbered saturated heterocyclic group (linked via
carbon Ggolihssegen) with 1-2 heteroatons, selected ind fromO, S
and N, which 30 heterocyclic group may bear 1 or 2 substgl /ﬁgﬁ‘{)&gkéséel ected -
from oxo, hydroxy, hal ogeno, Cl4al kyl, CI1-hydroxyal kyl, C1.4al koxy,

Cl . 4al koxyd - 4ai kyl and Cl. 4al kyl sul phényl Cl4al kyl); WO 01/21595

PCT/ GBOQ 03§i5@,. sallé w@elﬁad‘*kwagedaﬁﬂehaaeinae fok); i S as defined
her ei nbef ore sal ken (wherein RA" i's as defined
Czsagae’lyl

her ei nbef or€ mydﬁﬁe«?@enmebeforg), as defined hereinbefore);

9') R42 (whg Qll&ﬂ B %{'&& a phenyl group or a

5- 6- nenberedie% t?@; eterocyc |chgrou6&g?&%{ed via carbon or nitrogen)
with 1-3 he?’pRBLwhersin R rapodsents & pyridode gfdup,rmblﬁnyl\gmupfbrla)&d-dmﬂﬁere@henyl or
aromati ¢ heter c ou arr tQ S s ents,on an avail abl e
carbon & o et‘&’“?’&b%?ﬁ%n&%’%fffwﬁﬁr%‘g Ullfé‘f‘%’? ms G 4al koxy,
Ol . 4hydr oxyselelstel frofi O A Bhd'S Aklivk pyridbhie) lsaﬁ mﬁenmh&ﬂe«él&séydn@ Iy Y
carboxy, trifluor onet h |, cyan, -CONR4 and NR45COR4 10@(‘S er%. n R43,

R44, RA45 arﬁ}!TthOm tugnty op an F‘fﬁé‘ahlaﬁeb@r atemyselepted, romdwdtoxy.dalogsamt s

hydrogen mﬁ% gh5 (wherein R42
is as defln erelnlg}rleé g%'f%@a%'%ﬂ %Qgﬁbe% is as
defi ned her@ishydroxyatioxy, cmio)cy,mﬂwbm;myu evafio,(-COARRHM RUD-NRP@ORYef i ned |
her ei nbef or 15,4 3,4k ky| ere| n res nts -0- S,

-SO-, -S2- ")"ﬁﬁkl‘%oek lggﬂfﬁgg Wﬁeg sa'ﬂ?{gb ?‘Wisen?Wner ein
R47, R48 R@&og&ﬁ@.ﬁﬂﬁyl%clﬂkdk Cﬂgﬂ@@)t);dent ly repr esents hydr ogen,

Cl. 3a| kyl or  Cl3al koxyC2 3al ky. and R42 is as defined hereinbefore); 14")

C2. sal keny! }7 %r@h?r% é)ﬁﬁe%e@ﬂ?%heren beforg); SO, -SO2-, NR52CO-, 20

- CONRS3-, - 99¢MRatke VIR PRRered RMREE defitid R53, Rs4, Rss and e each
|ndependently represen s hydro n, CI. Saﬁ%f‘ﬁ 5%1 3al koxyC2. 3al kyl') and e

i s as def i 12CaselkpmylR E1( eme_L is)asﬁeﬁmdlhtgpu;bbﬁﬂmz (wherein X8 represents
S ol el e RR SRR ¢ eSO -5 AN O oo
hydr ogen, GSORIR¥y-NR°SO}- GraNRY)- (ehereia REY RF2, RAY RFMAdIRS! ageh independently
represents hydrogen, C,.salkyl or C;_salkoxyC; salkyl) and R42 is as defined
hereinbefore); :
14’) Ca.salkenyIX"R* (wherein X” represents -O-, -S-, -SO-, -8O,-, -NR*2CO-,
20 -CONR™-,-SO;NR*-, -NR¥SO,- or -NR*- (wherein R, R®, R*, R and R* each
independently represents hydrogen, Cy.;alkyl or C;.salkoxyC;.salkyl) and R* is as
defined hereinbefore);
15") C, salkynyIX*R* (wherein X® represents -O-, -S-, -8O-, -80,-, -NR*’CO-,
-CONR®., -S0;NR¥-, -NR*’SO;- or -NR®'- (wherein R, R®®, R, R® and R®' each
25  independently represents hydrogen, C;.salkyl or C,.salkoxyC,.salkyl) and R* is as
defined hereinbefore);
16”) Cy.3alkyIX°C;.3alkylR*? (wherein X° represents -O-, -S-, -SO-, -SO,-, -NR®CO-,
-CONR®-, -SO,NR¥-, -NR®S0,- or -NR¥- (wherein R?, R®, R, R’ and R* each
independently represents hydrogen, C;_salkyl or Cy.3alkoxyC; salkyl) and R* is as
30 defined hereinbefore); and
17°) Cy.3alkyIX’C;.;alkylR*! (wherein X® and R* are as defined hereinbefore).




defined hereinbefore); 16') Cl.3al kyl X9C1_3al kyl R42 (wherein )9 represents
-0-, -S, -SO, -SM2-, NR62CO-, -CONR63-, -S02NR64-, NR65S02- or -N&

(wherein e,wh 15508305 and R66 each independently repres en,
3 3al kyl of *&™3% koxyC2. 3al kyl ) and RA2 is as 30 defi TR0 e):

and 17') C1.3al kyi X9C . 3al kylR4' (wherein )0 and R4' are as defined
her ei nbefore). WO 01/ 21595 PCT/ GBOO 0356 16 In particular, $s. and R are

hydrogen or CMal kyd paticilargR® et RY/dre Byiflogeh or CRARIENIADAYmERH Andxdr 0gen.
Sui tabl e optional suybstituents for hydrocarbyl groups R', R2 or R 3 as

defined in risefsmblybothhydmest a (1) include functional groups, and suitable
optional substitu | e RRLB1 d@égﬁi ncl ude
functional gr Oupg%ﬁlﬁ%&%ﬁl&%ﬁ%&ﬁ%?%ﬂﬁg- %gﬁfglré:%gf gr ’gng’?np Ie)% 0 are
groups OR 1 inielationro formula (FyinbhadgdnctionaCgugs lahd suitabla dptionalsabstitgentsar i s
Cl. 4al kyl ., F her ex | es of re. gfio f formula N 3 re one
of Re2 o 5ot BebroG R RO RR A K5} e Sngt e ndte pnd prtokattyf o
hydrocar byl , greupsarti cul ar optionally substituted Cl.6al kyl, optionally
substituted aryl tional ly substituted heterocyclyl. Particul ar

exanpl es of R5 ing’gﬁ% ?’@ﬂ@?safﬂf%?mmmmesﬁ%@r@d@amr&mdkyl one of

R12 or R13 i %ﬁ%ﬁ‘@ﬁiﬁarml.{aﬁﬁl.m her is O -6al kyl optionally substituted
with one or nore groups select egd from hydr oxy, tlyilgl uoromethyl, C .3

al koxy such as netfhdher examgplesofiR” atergroups ofifomoulad¥R (R -~ @heré ok of R jonB. is

Claal kyl t by t.hj yel oal kvl cor . het .yl optional |
ubet i L ut B APHRSRE TR et ionnly B e Bl A RE e o
thi ﬁpgi gyl i kafmmimimn ﬁpﬁfmnyﬁib;ﬁtmgd altypsr dﬁﬁnﬂbfsﬁﬁiﬁﬁd&i&g{o;yaybﬁ t iOI tuted
W t a Su as. net . rercular, one or 1S rogen
and the ot he)r/ i S %ﬁ"’"@ﬁlﬁk?ﬁm%lﬁ’fptﬁﬁ%&b‘&e geuﬁﬁﬁmﬁﬁlgsmgt‘ﬂhﬁpml?}%foﬁet hgl,
C, .3 al koxy saebfRY PN &Bdrog¥id thd Hh& G CLalNGY byt substinktBd With bid 0 OF

het erocyclyl optionally substituted with hydrocCarbyl, "such as 1| ndane,

furan opt i onaK mpregroups selected fromthydrozy, arifiyorgmethylcr.catkoxy seplas methoapot her
crbod ents el B RN M°E SIS Wby Do o0l 1
t et r ahydr ot hiGpdyelogikylas hetetocychd ogiiamallylabstitored evith hy@ocabyl Juctphdivdaney a
phenyl group ;furgg,ytetghydroﬁnan, thiophenyl, any of which heterocyclyl groups may be optionally
substituted with C,4 alkyl such as methyl.
In particular, one of R'? or R is hydrogen and the other is C;.¢alkyl optionally
20  substituted with triftuoromethyl, C, alkoxy such as methoxy, cyano, thioC;.4alkyl such
as methylthio, or heterocyclyl optionally substituted with hydrocarbyl, such as indane,
furan optionally substituted with C,4 alkyl such as methyl.

In another embodiment, one of R'? or R® is hydrogen and the other is an

heterocyclic group such as pyridine, tetrahydropyridine, indane thiophenyl,

25  tetrahydrothiophenyl as well as dioxides thereof, C, cycloalkyl or a phenyl group; any of
which may be optionally substituted with for example one or more groups selected from
halo, nitro, alkyl such as methyl, or alkoxy such as methoxy.

In particular, one of R'* or R" is hydrogen and the other is an optionally
substituted heterocyclic group such as pyridine, or a phenyl group optionally substituted

30  with for example one or more groups selected from halo, nitro, alkyl such as methyl, or

alkoxy such as methoxy.



whi ch may be optionally substituted wth for exanple one or nore gr.oups .
selected from halo, nitro, alkyl such as nethyl, or al koxy such as

met hoxy. e oPdyshd cul ar, one of R12 or R13 is hydrogen aperichosdkher is an
optionally substltuted het erocyclic group such as pyridine, or a phenyl
group optionally substituted 30 with for exanple one or nore groups
selected fromhalo, nitro, alkyl such a8 nethyl, or alkoxy such as

met hoxy. WO 01/ 23 33ariREEMEREmRIRSE a giohipNRR WherbRY BT RO tgemiah witks | S a
group NR'R 3 Wiere R 2 and R’ together wth the nitrogen atomto which
they are at¥8BiogenFtony{o yhichdhey arsataghes:or an optipnally erbstifited beterogylic ringad i n

particul ar . cslri%l}" eridine. Preferably
R is hydroglgﬁﬂgggfntga ﬁ&R%bl?ga h roagﬁéﬁg&ksdﬁa%ﬁp @h%)l tuent such as 5

halo, C 1.4 al kere%rablyR maydrm §u1¢¢b1)aE imbydrogsn orlarsniaﬂrsdish;uehtmﬂlﬁ and R4

are hydrog Px ef and I ndependent|ly selected froma group

-X R16 Vﬁ f‘é"&d gﬁ(yg%%éﬁﬁgwasufg%s 3’?’ defi ned above. Particul ar- groups

R16 are those HPrdretublyKoiﬁthﬂ\w are Bgdiogenal | y al kyl such as methyl or halo

subsituted alkyl . 10 In a prgferred enbodi nent, at |east q? row R2 or
WRes

R3, preferably I%' fefabb'rﬁarar“é& are ipdependeptly selected frgm a grong K lﬁt | east
4 optional | vstibald R'61EH definddQBovel IPARTRuRY gldf f@kma&@{m ug% dﬂg\s
t it u a poI ar

nitrogen or sul phur. Most preferably the Chain i's

group whi c hespesiallyralkyl suchs pistityl exhaldsubsititedalkyli n t hi s case X is oxygen
and R16,4 ncl udeg > Pr eferably
wher e br| dgi ng aflaflgaé Wg‘gﬁéf%%é‘%&hﬁgﬁé 55{,3 Rd, R5, RR

RP, R, R éomﬂﬂkésaéﬂhmcﬂa‘t lead®3 ahlll 'prefetablyfat least¥ optionally sulﬁtidltdﬂ aftenpr esent,
at | east one suc rouggl nc udes a substituent and in parijcular, a hydroxy

subst i t uent310m3},PE ésﬁ’Fy&G'b iregsn O -aMost preferablydhechainis X' | s

oxygen and ﬁ%@ltht%d39a§ﬁia?§ﬁ)ﬁﬂwﬁfcﬁ%si’stﬁh‘§&ﬂbm formula (1), (3), (6) or (10)
above and preferably selected from groups or (10) above. Particul ar

groups R16 are tRrefeeablyringhiscase.(f) is gkyaen and B dneludasy methylsne gronphliteetlynet hy |
Crboal i R0, lilably gl R A e oy ) 61 2151 00,
het er ocycl i R% RPpB% RicR4.RE, RHRAR" R BY, R‘odﬂﬁhﬂ?’,rlﬁe Rf ikﬁ.gl"sngkf & Rm and
' ?S)m);EQSL' In%p B{%)F(%ﬁl ifeafq gxgéu rg?ou% c:Eiud a sﬁllpsﬁtuentranﬁsm Sargclﬂ thar of, formla
substituent. :
Suitably R*is a group XR!S. Preferably in this case, Xl is oxygen and Rl6 is -
20  selected from a group of formula (1), (3), (6) or (10) above and preferably selected from
groups (1) or (10) above. Particular groups R'S are those in group (1) above, especially
alkyl such as methyl or halo subsituted alkyl, or those in group (10) above. In one
preferred embodiment, at least one of R? or R is a group OC).salkylR*? and R? is a
heterocyclic ring such as an N-linked morpholine ring such as 3-morpholinopropoxy.
25 Other preferred groups for R® are groups of formula (3) above in particular those
where X3 is -NR*Z.
Suitably R? is selected from, halo, cyano, nitro, trifluoromethyl, Cisalkyl,
-NR"R"® (wherein R' and R"’, which may be the same or different, each represents
hydrogen or Cy3alkyl), or a group -X'R'S. Preferred examples of -X'R® for R? include
30 those listed above in relation to R*
Other examples for R? and R® include methoxy or 3,3,3-trifluoroethoxy.
Preferably X is NH or O and is most preferably NH.



where X3 .is -NR32-. Suitably R2 is selected from halo, cyano, nitro,
trifluoronet hyI Cl3al kyl, NR14R15 (wherein R14 and R15, which may be the
sanme or dif s €ach represents hydrogen or Cl3al kyl up
-XR 6. Pre erre exarrpl es of -X R16 for R2 include 30 %Pﬁg’sl%m?’?%ye)d above
in relation to R3' O her exanples for R2 and R3 include nmethoxy or
3,3,3-trifluoroethoxy. Preferably Xis WMHor 0 and is nost preferably NH
WO 01/21595 PCT/ Gﬁ@oﬁ&’é@%mple% oPgdoly %@Rﬂ &m’qﬁammo@én,mw&aﬂd&y ﬁfchR9

i ncl ude cogen, hal o, 4al koxy such “as nethoxy, or ethoxy

trifluoromet has mety lebﬁémx)’s@ia@? éﬁ‘@lﬂ“}mmlem&hﬂyi a?@feWBlﬂRog@H\{ @i t abl y,

at | east one W tuent is positioned at the 4-position on the phenyl. 5
Thus in a prefer enbodi ment, the invention provides conpounds of formula
(IB) 7 0 RBR5 F&dtabl)(, aR&ast Bfe substitiertlis paélﬁbnﬁ)at theMepositiah bn derphedyil.e gr oups

are as def| n n reI 9 for 10 Sui.t.abl e prodrugs of
conmpounds of efla.}sm” é’“’(f’rfe gg‘ 4 h &f’f?}éwm%‘l“ﬁ’ﬁio % “]&r(ﬁi)i ncl ude
phoshat es and sul phates, in partlcul ar phosphates as well as aI kyl, aryl or
aral kyl derivatives thereof such as di benzyl phosphate The prodrug noiety
may be attached at any suitable p05|t|on in tRe mol@cul e, fur exanple as a
derivative of a hydroxy group, but in y be advant ageously
present on one or nore of 15 groups R, h gend preferably at R2
or R3. Suitable pharmaceutically accept : ?f conpounds of fornul a
(1) include acid addition salts such as anesB fonate, fumarate,

hydr ochl ori de, hydr obrom de,

1
R2
NN
A
R N
R4

(B)

where all variable groups are as defined in relation to formula (I) or (IA).

10 Suitable prodrugs of compounds of formula (I) are groups which enhance
solubility and include phoshates and sulphates, in particular phosphates as well as alkyl,
aryl or aralkyl derivatives thereof such as dibenzylphosphate. The prodrug moiety may
be attached at any suitable position in the molecule, for example as a derivative of a
hydroxy group, but in particular, may be advantageously present on one or more of

15 groupsR!, R R® or R*, and preferably at R or R>.

Suitable pharmaceutically acceptable salts of compounds of formula (I) include
acid addition salts such as methanesulfonate, fumarate, hydrochloride, hydrobromide,
citrate, maleate and salts formed with phosphoric and sulphuric acid. There may be
more than one cation or anion depending on the number of charged functions and the

20  valency of the cations or anions. Where the compound of formula (I) includes an acid
functionality, salts may be base salts such as an alkali metal salt for example sodium, an
alkaline earth metal salt for example calcium or magnesium, an organic amine salt for
example triethylamine, morpholine, N-methylpiperidine, N-ethylpiperidine, procaine,



citrate, nmaleate and salts fornmed with phosphoric and sul phuric acid. There
may be nore than one cation or anion depending on the nunber of charged

function 20 val ency of the cations or anions. conmpound
of for rrulsvga?%fspénecl udes an acid functionality, salts nang‘am%&ea}gﬁez salts :

such as an al kali nmetal salt for exanple sodium an alkaline earth netal
salt for exanple calciumor magnesium &n organic amne salt for exanple

triethylam diamz;rlaﬁmo ToetiyanhiRé Bidnidlb Bids for Slabpldlysigg.] AipRderrdd OCaI NeE;
WO 01/ 21595 PCT/ GBOQ! 0356261%{ | benzyl am ne, N, N-di benzyl et h)?lpegm ne or

ami no aci dsPhagpace vacqepfgblnéalmaﬁp phar maceutical | y acceptabl e
salt is a sodiu ﬁﬁﬁ | & ueh und of the
formula (1) con%‘?%‘{llgo car 8?(1%/\4%? égh‘éa&}garogup |§{“ﬂ$§ gber&xéﬂrr% a

phar maceut i cabdxy oabydrgxyogrbwp sstbeexamlple; ] phxmaaeuhyﬂlydcgqamble estet whichigran or
ani mal body, duce.t he parent .a or ,al cohol .

phar macelt i éﬁ?l&eg @Blh & 3?‘@5%&9?&4‘88@&? %F&‘ie '@? ‘g‘ﬁ‘ kyl esters

such as met hyl OSm@blh hmﬁﬁ&éﬁhﬁally%c@@db@s%h&dxb@@hﬁ&lﬁdef@&a&?
nmet hoxynet hyl kanoyl oxymet hyl esters for exanple oyI oxynmet hyl ,

pht hal i dyl %’Sbé?%leﬂlylcge%’ eatw%aé&omhmwxmlmetb%m@yf or exanpl e

cxanpl 6 5 1CTAUTRASBHEE e 67 ettt bt O o Y B8 Doy | oyt hy!

esters for Gx&MGQkaythomdymﬁxhdkyll estersefbherampled -epslohleylcariomylatyathylany

coter o18a Lol PO FRERT S oo edhele By alRoleh 2oyt e 2T s
i norganic %Lﬁn&xmnﬂ&xyﬂﬂmmﬁﬁ)r%ﬁhﬁpls 1anethdkyeebonyloxgetkyl and Hay®kher s and

related co s which as a result of the _in vivo, hydrolysis of the ester
br eakdown t p«ﬂgapy,gar @?“M?&WPQFWQ thisigyentien: of a- acyl oxyal kyl

et hers incl ude Rt & ot a%ofl | dF oS lf-&ﬁéiﬁiﬁ oxy. A
selection of in vi vo hydro ysab e esat gr orm ng -groupgIy or groxy i ncl ude

a: tanoyl bbhfdzwagromadyd:amgdmc esteds s;nbasphoqutbdsmmﬂla-wytbxpﬂkylyl ?cet )él

al koxyc o) ar hano an

N- (di ;I i a%x%ééﬁm%%-%wggr anoy '%t“ﬁ%g ap%‘%%@?l%g& esl%er Y

di al kyl am nEresicioyn t@pidte ﬁﬁrphmvl@eledwlgmu‘iumamés@a-dg zﬂky#ciﬂfets\&ﬁdudd om
iC

conpounds of formula (I) whi ch have .a _carboxy group IS derlvatlsed'

into an ami ¥&toxyRethaxy spdR,2-gimsthylprepiamdoxymethexy.( @Sﬂe@mﬂl@fl"} ¥He de such as
m: nl\l-ezj Ihg![ hy l'\hm%%able Nstef BftMing ghbups fir THardYy inchia& ARyl NoEloPY bhengRc&il
and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl carbonate
20  esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoy! (to give
carbamates), dialkylaminoacetyl and carboxyacetyl. _
Suitable amides are derived from compounds of formula (I) which have a
carboxy group which is derivatised into an amide such as a N-C,_galkyl and N,N-di-
(C)-salkyl)amide such as N-methyl, N-ethyl, N-propyl, N,N-dimethyl, N-ethyl-N-methyl
25 or N,N-diethylamide. :
Esters which are not in vivo hydrolysable may be useful as intermediates in the
production of the compounds of formula (I).

Particular examples of compounds of formula (I) are set out in Table 1.



Esters which are not
the production of t
conmpounds a
20 Table (}{IBM%I%
OCH3 0 ethoxy 3 OCH3

NH 4- norpholino 6 OCH3 OCH3 NH NH- (4- net byl phenyl )

NH- ( 4- et hyl - 2- penty
NH NH- (2, 3-di hydr oxy

OCH3 OCH3 NH NH- (2- et hyl - | - pentyl)
13 OCH3 OCH3 NH NH- (cyanomethyl) 14 OCH3 OCH3 M

in vivo hydrol ysable may be useful as internediates in
he conmpounds of formula (1). Particul ar exanpl es of

(1) are set out i;n Table 1.-..\WD 01/2 00 03562
R2\ NZN R N MRRXlewﬁéﬁggﬁ% 2 OCH3
OCH3 NH NH- phenyl 4 OCH3 OCH3 NH NH-ethyl 5 OCH3 OCH3
7 OCH3 OCH3 NH

8 OCH3 OCH3 NH NHfgie { 2- chl or ophenyl) 9 OCH3 OCH3
10 OCH3 OCH3 NH NH- (2-methyl -1 propyl) 11
12 OCH3 OCH3 NEPNH- ( 2- met hoxyet hyl)
(3-(di met hyl am no) - 1-

1)
-1 - propyl)

propyl) 15 OCH3 OCH3 NH NH- (1-n-butyl) 16.0CH3
NH- ( 3- met hoxy- 2-propyl) 17 OCH3 OCH3 N 3- met hyl phenyl) 18 OCH3 OCH3
NH NH- ( 3- net hyl cycl ohexyl) 19 OCH3 OC @ H- ( 2-i ndanyl)
X
R2 N
R N/)
No [R® [R X |R
1 OCH; | OCH; NH | ethoxy
2 |OCH; | OCH; ethoxy
3 OCH; | OCH; NH | NH-phenyl
4 | OCH; | OCH; NH | NH-ethyl
5 | OCH; | OCH;3 4-morpholino
6 | OCH; | OCH; NH | NH-(4-methylphenyl)
7 | OCH; | OCH; NH-(4-methyl-2-pentyl)
8§ | OCH; { OCH; NH | NHCH,-(2-chlorophenyl)
9 | OCH; | OCH; NH | NH-(2,3-dihydroxy-1-propyl)
16 | OCH; | OCH; NH | NH-(2-methyl-1-propyl)
11 | OCH; { OCH; NH | NH-(2-methyl-1-pentyl)
12 | OCH; | OCH; NH | NH-(2-methoxyethyl)
13 { OCH; | OCH; NH | NH-(cyanomethyl)
14 | OCH; | OCH; NH (| NH-(3-(dimethylamino)-1-
propyl)
15 [ OCH; { OCH; NH | NH-(1-n-butyl)
16 | OCH; | OCHs NH | NH-(3-methoxy-2-propyl)
17 | OCH; | OCH; NH [ NH-(3-methylphenyl)
18 | OCH; | OCH3 NH | NH-(3-methylcyclohexyl)
19 | OCH; | OCH; NH | NH-(2-indanyl)




WD 01/ 21595 PCT/ GB00/ 03562 21 No R R X R 20 OCH3 OCH3 NH

NH ( 3-chl oro-4-(tetrahydro- thiophene-1,1'-dioxide))
22 OCH3 OCH3 NH NH- cycl opropy

NHCH2- ( 5-%8

NH- cycl obuty

NH- cycl ohexyl

28 OCH3 OCH3 NH NH- ( 2- net hoxyphenyl)

WBlofhsls

o2~ furyl)
24 OCH3 OCH3 NH NH-cycl opentyl

26 OCH3 OCH3 NH 1-pi peridino

21 OCH3 OCH3

25 OCH3
27 OCH3 OCH3 NH NH-( 3-

NH

ij% ,OCH3 NH

pyrldyl)

Z) OCH3 OCH3 NH NH-( 2- net hyl phenyl ).

30 OCH3 OCFE NIIPNH- RImethoxyphenyT) 3T OCHERROCHS NH NAF (4= orﬂphenyl) _
32 OCH3 O d4-morpholina)ypropyl) NH OH 33 I0CH3 O (3- (4- norphol i no) propyl)
NH NHCH2- cy%q chG(I;Ii OCH30CH3 O ( 3- ( 4- noi| P! | NE)(Breblopd-d-(tekhydro- |
NH- ( 6- chl oro-c-pyrl glyl) 35 OCH3 O (3-(4- rmrptglfylp' no p,o(f)gl.& i\IH
NHCH2- (2-f} " 1)| 36 _OCH3. O (3- (4- mor phol i o) pr %‘ ~dioxide)
NHCHZ-(Z-te!lrch@Hm QCH;) 37 OCH3 O (3{NH NONHOHLA 5 MethyRRkry1) N
NH_(Z_py” VIR alp] (\.{’2 (/I rrnrnhnllrn\nr n\ll\ I\II—I I\II—L(Q n\ll‘ldvl) 39 OCH3
O (3- ( 4- mof %c@% bAGHS ) NH NH-(2- et NED fcyclompmls
0(3-(4-m) Tqf NFENF(Z=TTet
O ( 3- (4- nof phdl |én'lg1 )rag%\y?n NH NHCH2CF3 4 1gb T4 mor phol i no)|pr opy! )
NH NH- ( 2- myloaHp QCH;) 43 OCH3 O (3; M{M@blbmbﬂropy') NH
N|_|_ ( 2_ net h 2l 1 nant ‘1! ) /1|/1 m-l’l (Y‘I—l')m ef th\/ A8
O (3- (4- mop $hd IO PPEHA ) NH NH- ( 2- i ndddH) e ey
O (3-(4-no ﬁ‘ICI CR) POT, ) NH NHCH2CHZ- : :
O (3- (4- Mo GG POt | NH NHCHP- ( 5- et %w@?ﬁﬁrv‘?) VO 01/ 21595
PCT/ GB0O/ 032 2 OCHj3; | OCH; NH | NH-(3-pyridyl)

28 | OCH; | OCH; NH | NH-(2-methoxyphenyl)

29 | OCH; | OCH; NH | NH-(2-methylphenyl).

30 | OCH; | OCH; NH | NH-(3-methoxyphenyl)

31 | OCH; | OCH; NH | NH-(4-chlorophenyl)

32 | OCH; | O-(3-(4-morpholino)propyl) | NH | OH

33 | OCH; 0-(3-(4-morpholino)prop3}l) NH | NHCH,-cyclohexyl

34 | OCH; | O-(3-(4-morpholino)propyl) | NH | NH-(6-chloro-3-pyridyl)

35 | OCH3 | O-(3-(4-morpholino)propyl) | NH | NHCH,-(2-furyl) .

36 | OCH3 | O-(3-(4-morpholino)propyl) | NH | NHCH,~(2-tetrahydrofuryl)

37 | OCH; | O-(3-(4-morpholino)propyl) | NH | NH-(2-pyridyl)

38 | OCH; | O-(3-(4-morpholino)propyl) | NH | NH-(3-pyridyl)

39 | OCH; | O-(3-(4-morpholino)propyl) | NH | NH-(2-methylphenyl)

40 | OCH;3 | O-(3-(4-morpholino)propyl) | NH | NH-(4-methyl-2-pentyl)

41 | OCH; | O-(3-(4-morpholino)propyl) | NH | NHCH,CF;

42 | OCH; | O-(3-(4-morpholino)propyl) | NH | NH-(2-methyl-1-propyl)

43 | OCH; | O-(3-(4-morpholino)propyl) | NH | NH-(2-methyl-1-pentyl)

44 | OCH;3; | OCH;CgHs NH | ethoxy

45 | OCH;3 | O-(3-(4-morpholino)propyl) | NH | NH-(2-indanyl)

46 | OCH;3 | O-(3-(4-morpholino)propyl) | NH | NHCH.CH,-(2-thiophene)

47 | OCH; | O-(3-(4-morpholino)propyl) | NH | NHCH,~(5-methyl-2-furyl)




22 No R R

NH (3-(te

O (3-(4- oI
(3-

t r ahydr ot hi ophene-
propyl) NH NH (2- (thi omet hyl)ethyl)

propyl) NH ethoxy 51 OCH3 OCH2CF3 NH
52 OCH3 OCH2CF3 NH NH-cycl opentyl

(4- nor pﬁ {ul no
NH- (2- (t hi omet hyl ) et hyl)
NH NH- cycl ohexyl

1,1 -dioxide))

X R 48 OCH3 O (3-(4-norpholino)propyl) NH

49 OCH3

54 OCH3 OCH2CF3 NH NHCHaz (cycl ohexyl )

%QZTWIOSSQ

53 OCH3 OCH2CF3
55 OCH3 OCH2CF3 NH

NH- ( 6- chl Or OF NG F 7y F OCH2CF3
NH NHCH2- ( 2-} el rla ydr ot aryl) 58 OCH3 OCHZCF3 H NH-(3- pyridyl) 59| OCH3
OCH2CF3 NH N8 3-0EHh /OF(BQMo}phoﬁﬁo)ﬁﬁd?l)OmﬁCFN}NS phdne OCHB
OCH2CF3 NH NH- (4, 3-di hydroxy-1-propyl) 6pR OCH3 OCH2CF3 NH
NH-(2-methyl F1-fentyl } 63 OCH3 OCH2CF3 NH N ( 3:drétomifedycl ohexyl) p4 ooHB
OCH2CF3 NH 2 3 | wwene) 66
OCH3 OCH2CF3 9 Oﬁ?g ?t(gt(?)gh\s/-bcl t PH???Z N"H Ef - gl @xﬁ%ﬁq %l OCH2CF3
NH NH benzyl SCBE OQBK%rﬁmhn@proproer ethbxydoubl e bond is cip (2)
not trans (B —Sdnapoyrtisc—oi—foeraa H—ray Br-epay-ed—by—various—Apt hods
whi ch woul d b%‘ :Q;(EE? ,meﬁz%’m the literat uNg W@@&?Fﬂ?@lﬁﬁ‘&ounds of
formula (1) &y [P ,@@—@Fy reacting %@WV\D
01/ 21595 PCTL.BEY 03562 3 R8 R85 : :

53 | OCH; | OCH,CF; NH | NH-cyclohexyl

54 | OCH; { OCH,CF; NH | NHCH:-(cyclohexyl)

55 | OCH; | OCH,CF; NH | NH-~(6-chloro-3-pyridyl)

56 | OCH; | OCH.CF; NH | NHCH>-(2-furyl)

57 | OCH; | OCH,CF; NH | NHCH,-(2-tetrahydrofuryl)

58 | OCH; | OCH:CF; NH | NH-(3-pyridyl)

59 | OCH; | OCH;CF; NH | NH-(2-methylphenyl)

60 | OCH; | OCH,CF; NH | NH-CH;CF;

61 | OCH; | OCH,CF; NH | NH~(2,3-dihydroxy-1-propyl)

62 | OCH; { OCH,CF; NH | NH-(2-methyl-1-pentyl)

63 | OCH; | OCH,CF; NH | NH-(3-methylcyclohexyl)

64 | OCH3 | OCHCF; NH | NH-(2-indanyl)

65 | OCH; | OCH,CF; NH | NHCH,CH,-(2-thiophene)

66 | OCH; | OCH;CF; NH | NH-(3-(tetrahydrothiophene-

1,1’-dioxide))

67 | OCH; | OCH,CF; NH | NH-benzyl

68 | OCH; | OCH; NH | ethoxy

s

* geometry of double bond is cis (Z) not trans (E)

Compounds of formula (I) may be prepared by various methods which would be
apparent from the literature. For example compounds of formula (I) may be prepared by
reacting a compound of formula (II)



RO RR N R/ N R4 (Il) where X, R8 and RO are as defined in relation
to formula (1), R', RR', R3'", R4'" are 5 groups R, R2, R3, R4 as defined
inrelati rmula (1) respectively, or precursors anNd R85 is
a Ieavindﬁgpgggépmjth a conmpound of forrmula (I1l) PS *E@@EQ%”“%here R6
are R7 are as defined in relation to formula (1), RS is a group R5 as
defined in | o relation to formula (1)23or a precursor group therefore; and
thereafter if desired or necessary, convergsn g&y precursor groups R ',
R2', R3', RA'" or R5' to groups R, R2, R3, \}R4 RS respectively, or
changing a group R5 to a different such grqd Sui t abl e | eavi ng groups for
R85 include hal o such as chloro or iodo, ng e and tosylate. The
reaction is suitably effected in thg 8°Rf a base such as
triethylamne, 15 in an an organic}sol fent suclRss acetonitrile or al cohol
| i ke i sopropanol, at el evat edR&g s, conveniently at the reflux
tenperature of the solvent. Suit e~dbnmpound of formula (111) is
prepared in situ, for exanple by cing a compound of formula (IV) 7 O

R 24 where R5, R6 and R7 are as
defined in relation to forrmula (I),|with a reduci ng agent such as
tri(o-tolyl)phosphine in the presenga of a catalyst such as a palladi um
catal yst, for instance palladiumacetate. Conpounds of forrmula (11) and
(I'V) are either known conmpounds or they can be 5 derived from known
conpounds by conventional nethods. )

where X, R® and R? are as defined in relation to formula O, RY,R*, R¥,R* are
5 groups R!, R%, R3, R* as defined in relation to formula (D) respectively, or precursors
thereof; and R* is a leaving group, with a compound of formula (II)

7

4

O

R
- : % (m
where R® are R’ are as defined in relation to formula (O,R>isa group R as defined in
10 relation to formula (I) or a precursor group therefore; and thereafter if desired or
necessary, converting any precursor groups RV, R*,R¥,RY orR¥ 1o groups R, R34 RY,
R* or R® respectively, or changing a group R’ to a different such group.
Suitable leaving groups for R* include halo such as chloro or iodo, mesylate and
tosylate. The reaction is suitably effected in the presence of a base such as triethylamine,
15  in an an organic solvent such as acetonitrile or alcohol like isopropanol, at elevated
temperatures, conveniently at the reflux temperature of the solvent.
Suitably the compound of formula (III) is prepared in situ, for example by

reducing a compound of formula (IV)

!0

RS
RS6

20 )



The. conversion of one group R5 to another such group can be readily
effected using conventional chem stry. For exanple conpounds of fornula

(1) where i droxy can be converted to am des (wher ' group
R?O 05?215@/ 'P%J%@%g%mound of

NR12R13) usi ng Known methods and in particular by reacti
formula (1) where RS is OHwth 10 an am ne of fornula HNRL2R' in the
presence of a base such as a carbodlimdes Conversion of precursor groups

R', R, R3 unddR5 N RPR gé}ﬁgo ; ujﬁ@ Lygl Yy may

be carried ouvtv y c’on\?'giglgi %{r%a C e‘%ﬁelrag/l%r@?nera ’ﬁa%ﬁ?%%k%gnd e

are equi val emas ti@-tglyhphasphing inRle priinceaf aR4talystssuetcas amllydiom chtalyst, fop

conver si ons requhred. t Compounds of fornula (1) are inhibitors of
ciogabes palladfn prefate

aurora 2 kin , these conpounds can be used to treat disease

nedi at ed by these Guggusads df forilal(IFF 44dIV) 43¢ €ithef BioWn compBinfi 3F they Amder di Ng
to a further aspect of the invention there is provided a conpound of the
formula (19 ofsrived from knpies eompoupds by copyentional odsai de or prodrug thereof,

and in 20 particul n@% ' 5 Sﬁg!p%{ap t bel).. V4 VO

hydr ol ysabl e esterﬁteﬁg?‘}elo , o?yéﬂaggkiéréa% nmet odérg}ﬁ?irnebae?%gﬁ?eg%dhe human
or ani mal bodsingyconveationsy chemistyyaFor exainple, comipounds ofifopmnli ) avhereRdsl i n

net hods of treatnent of proliferative,di sgase suc ikancer and in
particular c @fé’ﬁ%%{, °°§ ° |t%?rglgfsawh81ﬁ§rlsé%§rpu%m%mgg%n%} ora 2 is
upregul at ed. rebedsdhdih peetionlar by teactingad @aipo@id dfiferml£arwhert RYROH Qiitht her e
is provided a nethod 25 for hj bi ting aurgra 2 kinase in a warm bl ooded

i
ani mal , slfkh aggn}meffq)qmql@gﬁk(‘ﬁ{ sindhe presenceroda hese siph asip cathogdiimises

adm nistering to | ' IV 22 5 w § aor mul a
(1), or a salt, seglt%kel??rﬁgﬁm e°§€“§?‘f§’ u% ’&ég’g?f ogfrllldaﬁorg%&gfp |’2ﬁf§ﬁl€;

phar maceut i cairlRy respestivelsiiviay be gértied out by nonventicnabchemiitry! \Prefldably®lt BF, t her eof .

compound of Pr IR oy euaefheh BT K 16 5pn R Roppanelfde BB R, v o or
prodrug t her aohversions aré reqifsd! | cul ar a pharnmaceutically acceptable salt, or

an in vivo hydrol ysabl e ester thereof, W 01121595 PCT/ GBOJ 03562 25 in
combi nati bh with ﬁ"@ﬁﬁ?ﬂ?&égmm@zﬂ)w inkibitas of puroraz kinase. App essul, these
compounds o, cofhids G boustdo ti3Fikcisd HENASIMARE GG, padifde Vet | O are
as descri bed agg\ée.. The corrpgsitions of the |nve§ﬁta?%?is’m elnaform

sui tabl e for roeliferatiendigense: exanpl e as tablets, |ozenges,.hard or soft

Capsul o5 20US0US ik Yo RHRRIbRSn S PARRTL Sl  ©
the formula (I) as defined herein, or a salt, ester, amide or prodrug thereof, and in
20  particular a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, for
use in a method of treatment of the human or animal body by therapy. In particular, the
compounds are used in methods of treatment of proliferative disease such as cancer and
in particular cancers such as colorectal or breast cancer where aurora 2 is upregulated.
According to a further aspect of the present invention there is provided a method
25  for inhibiting aurora 2 kinase in a warm blooded animal, such as man, in need of such
treatment, which comprises administéring to said animal an effective amount of a
compound of formula (I), or a salt, ester, amide or prodrug thereof, and in particular a
pharmaceutically acceptable salt, or an in vivo hydrolysable ester thereof.
The invention also provides a pharmaceutical composition comprising a
30 compound of formula (I) as defined herein, or a salt, ester, amide or prodrug thereof, and
in particular a pharmaceutically acceptable salt, or an in vivo hydrolysable ester thereof,



exanpl e as creans, ointnents, gels, or aqueous or oily solutions or, :
suspensions), for admnistration by inhalation (for exanple as a finely

di vi ded bised @ liquid aerosol), for admnistratio fIatlon
(for exaﬁgpgﬂas a finely divided powder) or for parentgggﬁmkgﬁgnrstratron
(for exanple as a sterile aqueous or oily solution for 10 intravenous,
subcut aneous, intramuscul ar or intranugsul ar dosing or as a suppository for
rectal dosi R@bmbiaforr Wit aEiHahRREutRblly AReptabIE Birkian PRstér&ifcoRipodb i DY -
conventi onal procedures usi ng conventional pharmaceutical "excipients, well
known in thfé“a wla (D) formse mctbmqstt@ngo mﬁm@mwdgmbedrdmmy cont ai n,

for exanple, Flale amﬁ d/ or
preservative age Sco ?&%Iogu%har rrtrsltceu gé;t“r y acg%l%k’ Q%FE{IEMS for a
tabl et for rmdamplecas tahlmt lmngesﬂmrd mﬂphpsules,raqutowlot mzspaxﬁoias as | actose,
sodi um car bonat a Ci. hat e calciu onaj e, nul ati ng and
di si nt egfat% ee@ﬁi?ﬂ’p&’@ @ﬁ“?frmzip’%‘éﬁ *gmat?r‘dls ﬁdi ng agents
such as staémpleladlafeaﬁﬁ,tmﬂmeﬁeemo Mﬁbo@%rﬁﬂﬂmdﬁﬁbﬁtﬁ?éxﬁfoﬁs) fp stearic
acid or talc; preservative agents suc as et pr op

p- hydr oxy betninistgation by inhalation gfer eppmple asa fingly. wagctmmetorartqulnd Fenosob:

formul ationg

di si nt egratlon am% e su seqﬁgﬂgﬁggg%‘rppfﬁn efbt‘?ﬁe ah% eﬂﬁi nrgredi ent
within the mmdradmwmh(ﬁ)rwmmmatsterﬂemm drloily solstiomfot i t y and/ or
appear ance,. j.h either case sin nventronal ting agents and
proceduf'es 't'/tgﬂ O S i Pf‘rl t W‘f‘t‘ﬂ s’f%g “P%@%fv be in
the form ofreqtalrdbsipg).ati n capsules in which the active ingredient is mxed
with an inert sqlid diluent, for exanple, calcium carbonate, calcium
phosphat e or kaoiheomppsiiansof the inention W&W&%ﬂ byt coppentianal procgdures; e

| ngr edi ent. g Hoit@Abhd BhlRiaB0uitil cRlipitins, WiPkho¥ RERUA ThIY cordclitofls

paraffl n, 30 Aqueous suspensions generally co

i ngredi ent mwndadrfergrabmmmmoformxm loBe omnole colowring, sweetenisg)spendi ng
agents, Qg;é)ég%hpyl cel l ul ose, nethyl cel | ul ose,

hydr oxypr opﬁ% % %ﬂﬂl ose I'im WO 01/ 21595 PCT/ GB00/ 03562 26

al gi nat e, poI yvrSmhblppharﬁiaceinmily agwjrtabre&getp&ntsffomdbﬁtmmaﬁdnﬁncldﬂé persi ng

or mettrng ents suc s lec n e atron products of an al kyl ene
“oxide with Z"e '@&éﬁbF é‘?‘§ f@'i’ wpphosphate org

condensatlmmmd&séﬁt@fgnama hERR RS mgégmtbmasbah@w?éh'o?%kﬁle
al cohol s, for_ exanple hept adecaet hyl eneoxycet anol, or condensati on
acid; binding agents such as starch; Iubricating agents such as magnesium stearate,

20 stearic acid or talc; preservative agents such as ethyl or propyl p-hydroxybenzoate, and
anti-oxidants, such as ascorbic acid. Tablet formulations may be uncoated or coated
either to modify their disintegration and the subsequent absorption of the active
ingredient within the gastrointestinal track, or to improve their stability and/or
appearance, in either case, using conventional coating agents and procedures well known

25 intheart.

Compositions for oral use may be in the form of hard gelatin capsules in which
the active ingredient is mixed with an inert solid diluent, for example, calcium
carbonate, calcium phosphate or kaolin, or as soft gelatin capsules in which the active
ingredient is mixed with water or an oil such as peanut oil, liquid paraffin, or olive oil.

30 Aqueous suspensions generally contain the active ingredient in finely powdered
form together with one or more suspending agents, such as sodium

carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, sodium



5 product,s of ethylene oxide with partial esters derived fromfatty acids
and a hexitol such as pol yoxyethyl ene sorbitol nonool eate, or condensation
products ofwgbisene oxide with long.chain aliphatic al gehfigsendsgy exanple
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di spersi ng Orsonbtht MBHock)) The A{tPorfs4EPRAGONIInYAR0 cSntaindneyeHbrel 1 ed by those
al ready 25 nentioned above. Additional excipients such as sweetening,

flavouring aPEEseRyatiNes (Syeh asathyh pxpropyd p-leydeoxyheazonte; antirpxidante(spehaas ascodie i cal

conposi tions I | !§§‘Rs | : f L=l n-\at er
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arachi s oi |, sacharincionespattamé)l , such as for exanple liquid paraffin or a
m xture of. any of 310 t hese. Sui hg?le %galsif I n ents may pe,. for

exanpl e, Wat ur al | YUY SRRFISORS Ty, be famy zi’gsb%ﬁﬁ“g% Actyp 10t A cant h,
nat ur al | y- oc aegetdblegoiP(3achis atdchie 5il,SolvB ofl SseSudevilist @Bconut 6I) ok 1 ' mindfal 63t €r s or
partial esters derived fromfatty acids and hexitol anhydrides (for WO

01/ 21595 PCTA%uehas kiguidparafin). The aily sspessions may slsncentaina Gickening agsntimick at i on
products of | rtahﬁk ] oSk ' h_.as

pol yoxyet hyl %%@%P@gﬁ nonoggﬁ%{g[%?mfﬁiteswem s# g%gts(r%gé/hdélt@%gs%gm ain
sweet eni ng, fabevepand flayouring apentsmay b added wgronide a palatable oral preparation. These

20 compositions may be preserved by the addition of an anti-oxidant such as ascorbic acid.

(XD

Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water generally contain the active ingredient together with
a dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those already

25  mentioned above. Additional excipients such as sweetening, flavouring and colouring
agents, may also be present.

The pharmaceutical compositions of the invention may also be in the form of
oil-in-water emulsions. The oily phase may be a vegetable oil, such as ofive oil or
arachis oil, or a mineral oil, such as for example liquid paraffin or a mixture of any of

30 these. Suitable emulsifying agents may be, for example, naturally-occurring gums such
as gum acacia or gum tragacanth, naturally-occurring phosphatides such as soya bean,
lecithin, an esters or partial esters derived from fatty acids and hexitol anhydrides (for



Syrups and elixirs may be fornulated with sweetening agents such as
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device i s convenjent arranged 1o di spense a netered quantity of active
i ngredi ent. For @ é@?‘ﬁ?ﬂgnﬂ’ﬂt‘% $oImens i8els aRd eSOl s 1 ef erred

- to Chapter shhtidnk Br suspensions, may generally be obtained by formulating an active ingredient

with a conventional, topically acceptable, vehicle or diluent using conventional
20 procedure well known in the art.

Compositions for administration by insufflation may be in the form of a finely
divided powder containing particles of average diameter of, for example, 30 or much
less, the powder itself comprising either active ingredient alone or diluted with one or
more physiologically acceptable carriers such as lactose. The powder for insufflation is

25  then conveniently retained in a capsule containing, for example, 1 to 50mg of active
ingredient for use with a turbo-inhaler device, such as is used for insufflation of the
known agent sodium cromoglycate.

Compositions for administration by inhalation may be in the form of a
conventional pressurised acrosol arranged to dispense the active ingredient either as an

30  aerosol containing finely divided solid or liquid droplets. Conventional aerosol
propellants such as volatile fluorinated hydrocarbons or hydrocarbons may be used and
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well known principles of medicine. As mentioned above, compounds of the Formula I

b s

20  are useful in treating diseases or medical conditions which are due alone or in part to the

effects of aurora 2 kinase.
In using a compound of the Formula I for therapeutic or prophylactic purposes it

will generally be administered so that a daily dose in the range, for example, 0.5 mg to
75 mg per kg body weight is received, given if required in divided doses. In general

25  lower doses will be administered when a parenteral route is employed. Thus, for
example, for intravenous administration, a dose in the range, for example, 0.5 mg to 30
mg per kg body weight will generally be used. Similarly, for administration by
inhalation, a dose in the range, for example, 0.5 mg to 25 mg per kg body weight will be
used. Oral administration is however preferred.

30 A further aspect of the invention comprises a compound of formula (I) as defined
above, or or a salt, ester, amide or prodrug thereof, and in particular a pharmacentically
acceptable salt or in vivo hydrolysable ester thereof, for use in the preparation of a



The invention wll now be illustrated in the following non limting
Exanples, in which standard techni qgues known to the skilled chem st and
techni qu ous to 5 those described in these Exa pe used
wher e apg?gggﬁgﬁg and in which, unless otherw se statgg‘ﬁ%'gﬁévaporatlons
were carried out by rotary evaporation i n vacuo and work up procedures

were carried out after renoval of resi %l solids such as drying agents by
filtration; n'bdlbémﬁwﬁfrahd eatm¥iRt o profiferdtive didetse.2Prefiied Rbinpb1idp 6f RIS
typically in %Pﬁbﬁp 18-25C 10. and in air unless stated or unless the
skilled pergb H@r%‘@ above under an at nosphere of an inert gas

such a5 argon; (7 haibHA ﬁbﬁ%@@ﬂ&&&@ﬁ%@%‘?&h&vﬁﬁg bR BB ipan

medi um pressure |i chromat ogra wer e rck
Ki esel gel swhich te@@imys knowanto tlﬁmkﬂledlchtmpambtmms(aﬁalbgoﬁaﬁ@

rever sed; ph rom.E. 15 Dar ms bond
elute chsr ona %g@eg b%av’lxlés %%)aﬁ]ag'ﬂ}lr%samﬂs? n"bgl\/&/gﬁff& Elh% 'E‘??% ridges
(10 g, or destherwdse stated>- 6034), obtai ned from Vari an Sarrpl e Preparation
Product s, Cé)lsl fornia, U ields are given for illustration only and
are not nec %@P?'PWQW@“?I‘&%!#‘FHJ%H‘&VW&B@‘%%M vaaya agd week up procesires he end
product s of wkiaRarkiel B aftef teinoVRY 6 rélfdal s%hxhé’ n@ﬂgﬂhﬂglgagéfnts gfﬁﬂ’ld Jgéchnl ques:

(general ly gﬂoton) magneti c resonance d s spec
prot on nagn mel}ab%meéamhé@ht@tlmmttemm Ypicallynbothe range i 18-2380t er at ed

Lot ranolhy! 200 0 o) Siklisa bOMIRS BOAME SGh i T o R bR e g o

field st rengtdoslm’ereaﬁ‘eminertgassmhasmgm;r DPXSOO spect roneter operating at a
field strength an ak .25 It| i s are shown as foll ows:
s, singlet; @ mﬂamgapﬁr eﬂ’d rqn | edium pressyee ligid qu,

qui ntet; mclﬁ‘bkh&tb?hﬂiy MIBLCPwER % SKﬁ&@gél SfER (AN, %@2
perforned b ectrospray on a VG atform (vi) robotic synt 'S was
carried outﬁ?@k E?Prdi/‘b Iewﬂ.eﬂ-pb@hmlhOQnOhMed iftoms E. Meacka Zynat e

o St S ok ey SR AR -
synt hesi s wBend Ehuti carridgest (18sg.f erdéroomte %@B@t |obtmled1eﬂ-&nc‘aaﬂane8axﬁplé in
vacuo usi ngpa. .S va m WO 01/ 21595 PCT/ GBOQO 03562 30
chr omat ograp r%%‘ﬁ*c rﬁgp&ptﬂ? %%el t her an Ant hem Synpur MPLC or Jones
(iv) yields are given for illustration only and are not necessarily the maximum attainable;
(v) the structures of the end products of the formula (I) were generally confirmed by
20  nuclear (generally proton) magnetic resonance (NMR) and mass spectral techniques;
proton magnetic resonance chemical shift values were measured in deuterated DMSOd,
(unless otherwise stated) on the delta scale (ppm downficld from tetramethylsilane)
using a Varian Gemini 2000 spectrometer operating at a field strength of 300MHz, or a
Bruker DPX300 spectrometer operating at a field strength of 300MHz; and peak
25  multiplicities are shown as follows: s, singlet; d, doublet; dd, double doublet; t, triplet; q,
quartet; qu, quintet; m, multiplet; bs, broad singlet; mass spectrometry (MS) was
performed by electrospray on a VG platform;
(vi) robotic synthesis was carried out using a Zymate XP robot, with solution additions
via a Zymate Master Laboratory Station and stirred via a Stem RS5000 Reacto-Station at
30 25°C; '
(vii) work up and purification of reaction mixtures from robotic synthesis was carried

out as follows: evaporations were carried out in vacuo using a Savant AES 2000; column



Fl ashmast,er MPLC systens on silica using Varian Mega Bond Elut cartridges;
the structures of the final products were confirnmed by LCMS on a M cronass
OpenLynx ing the followi ng and are quoted as r j e (RT)
i nom nut eswéto%ﬂs%ksrm 4.6 mmx 3 cm H chrom RPB Sol vent A 0%5 anol in
Water + 0.1 % formc acid Solvent B: 5% Methanol in Acetonitrile + 0.1%
formc acid Flowrate: 1 4 mM /mn Run Bdme 5 mnutes with a 4.5 mnute

gr-adi ent frorehpmm% ﬁrB@l{Eng R/{F?_
det ector: M Cromass atfor %@n‘él nj e t| on vol une ggﬁlpml ﬁ ) Znaﬁsyt i cal

LCVS for conpdashoasten ML systemst orb exdica siop Nazidn lMegaoBmd Elus \catttidges;sthewas

ot od s e rlumbtio e fhal R o RERRL BY RV Ao s Mrisroiels cel i
Phenomenex Nssystaausﬁg\mnmngaﬁaarwwaswmt&e Q‘%Jrﬁﬂinﬁﬂéé'e Sol vent C:

Met hanol +10/ ormc acid 20 Flowrate ntime: 5 mnutes
with a 4.5 ¥BNGr adi ent $PEMY3 QB%I’BI“ZPU%:%?%tant 5% sol vent C

Wavel engt h: Zg'b{veg{m bandw dS%}&&hdﬁmml\ﬁitéﬁlt%?‘% ?%; 40- 005 nl 25 Mass

detector: Mcromass ZMD (vili) Preparative rmance |iquid

chr onmat ogr aptSelyes#BC) was p@ﬁﬂ@ﬂmdlmmcatonﬂﬂbs-dhl%ﬁmmﬂmht using the
fol |l ow ng anch‘% uot ed aslietI tlon time (RT) in mnutes: Colum: 21 mm
x 10 cm Hi chrom Sol vent ®r + 0.1 %trifluoracetic acid, 30

Sol vent B: Adatrﬂﬁné.rile + 05 ihititdsiviith0f, S eiutegradient frohl ®y00%eBe: 18 nl /min
Run ti me: 15 te W|th a 10 m nute gradient from5-100% B WO 01/ 21595

PCT/ GBOO’ nm, bandwi 10 nm
Mass detector: Micromass Platform LC

Injection volume 0.002 ml

(vii) Analytical LCMS for compounds which had not been prepared by robotic synthesis

was performed on a a Waters Alliance HT system using the following and are quoted as
15  retention time (RT) in minutes:

Column: 2.0 mm x 5 cm Phenomenex Max-RP 80A
Solvent A: Water
Solvent B: Acetonitrile
Solvent C: Methanol + 1% formic acid
20  Flow rate: 1.1 ml/ min
Run time: 5 minutes with a 4.5 minute gradient from 0-95% B + constant
5% solvent C
Wavelength: 254 nm, bandwidth 10 nm
Injection volume 0.005 ml
25  Mass detector: Micromass ZMD

(viii) Preparative high performance liquid chromatography (HPLC) was performed ona °
Gilson instrument using the following and are quoted as retention time (RT) in minutes:

Column: 21 mm x 10 cm Hichrom RPB
Solvent A: Water + 0.1% trifluoracetic acid,

30 Solvent B: Acetonitrile + 0.1% trifluoracetic acid
Flow rate: 18 ml / min

Run time: 15 minutes with a 10 minute gradient from 5-100% B



Wavel ength: 254 nm bandwidth 10 rim Injection volune 2.0-4.0 m (i x)
I nternmedi ates were not generally fully characterised and purity was

assessed | | ayer chromat ography (TLC), HPLC, infg@mémmnesds®) . MS or
NMVR anal olt’zqéggThe foll owi ng Exanples illustrate the i nvénﬁaon Exanple 1
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m xt ure of Ixu@qtrenrwlum ne 264.0mb ni) and acetonitrile (200 m) and the
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2 50 (a2 Rytoklind Falmdthonyt b Yon 1Y maty) gl o 35 2 1255

7190 (d. 218 % Xy & Heriage g53 & 135 | " 5o
(d, 1H), 4niblf&nd tritd-tolyl)phbsphine (&1)mg, 2. Annsl) @Hmmmethymnamo VB

El \(léel chllﬂzja' 3‘?‘“%(?3” ‘%@K@F@Fﬁé%‘ﬁ%&ﬁé&%ﬁ ate g&féﬁzﬂé@r?ﬂ@%m‘?ﬂw& eri al

was obt ai nggh ?ﬁerémieea&nen%s@ble&tmwﬁﬁeﬁﬁerém% Fonired me>wAR @BO@NI | i ¢ acid
(19. 79,100 nmml) and fonnam de was heated at 190 C for 5 hours. The

m xture wamh Idllbiﬁfé mﬁl@ﬁwbmeta!ﬁzoép@r@ﬂlﬁmwlﬁ)fom liten dheorganic lazermas was
e Th i, sk S SR UL o AU W TR 2 o7 <
Wi th wat er ofganic l@@rmére dfieﬂ oheymamesmm@late beforé ﬁtﬁcbnﬁe\&pdaﬁmi mauguc3 0
?Dll\l/ls(g)l h dr éna.zo%!?l-&jdﬁ ne 1811%% | eI d ng\ﬂg?em te sol, |1%F$4_|-2Ng/g (s,
3H), 3. 84(s (ﬁweum&m)mﬁe%ﬁ%qmazam (4.36 g, 85 % yleld) asa
yellow solid:
'H-NMR (DMSO dg) : 9.60 (s, 1H), 8.50 (s, 1H), 7.90 (d, 2H), 7.85 (s, 1H), 7.75 (d, 2H),
7.65 (d, 1H), 7.20 (s, 1H), 6.50 (d, 1H), 4.20 (q, 2H), 4.00 (s, 3H), 3.90 (s, 3H), 1.25 (t,
20 3H):
MS (-ve ESI) : 378 (M-H),
MS (+ve ESI) : 380 (M-+H)".
4-(4-iodoanilino)-6,7-dimethoxyquinazoline, used as the starting material was obtained
as follows :
25 a) A mixture of 4,5-dimethoxyanthranilic acid (19.7g, 100 mmol) and formamide
(10ml) was heated at 190 °C for 5 hours. The mixture was allowed to cool to
approximately 80 °C and water (50ml) was added. The mixture was then allowed to
stand at ambient temperature for 3 hours. Collection of the solid by suction filtration,
followed by washing with water (2 x 50 ml) and drying in vacuo, yielded 6,7-dimethoxy-
30 3,4-dihydroquinazolin-4-one (3.65g, 18 % yield) as a white solid.
'H-NMR (DMSO dg) : 12.10 (s, 1H), 7.95 (s, 1H), 7.42 (s, 1H), 7.11 (s, 1H), 3.88 (s,
3H),3.84 (s, 3H) :




32 . M5 (-.ve ESI) : 205 (MHy. b) Dinmethylformam de (0.2 m) was added
dropwi se to a solution of 6, 7-dinethoxy- 3,4-dihydro-quinazolin-4-one (10.0

g, 48.5 rmq%g | ionyl chloride (200m) and the reacti ted at
reflux for bﬁg{ij!lrsgl The reacti on was cool ed, excess thi oﬁ&q"%ﬁ@ﬁ{} i de was
removed in vacuo and the residue was azeotroped wth toluene (2 x 50 )
to renove the last of the thionyl chloridg. The residue was taken up in

di chl th . | ution was washed with i) saturated
a:qﬁeoggorsrgdi ﬁpn@h(g/‘%;r%?énrﬂoééﬁ@ﬁafg usoI ution (2 x 250 m) ;nd ii) brine, and
the organic phlase Diagthyforaumides(0.2al) mas added deopivisa & £sohftivin\od6]7-dimethoxyat i on
ns hwhite sobidivasryRieeless (Bl 4 funclyipytios siionde bl and By (1 ' ¢
IH), 4.00 (s, readtion was Aéhtddsat refik for 6 Hdars( TNEreicBon was dodfed| Scelsthiofiyl

4-iodoaniline (4.89 g, 22.3 mvol) and 4-chl oro-6, 7-di net hoxyqui nazol i ne

(5.00 g, 22.chloridswas rampved ipasumand)the siduawas agepiropechwisiytoluene & x §&kmior 3

h bef ' i :
The. ol d whi SERA% hERGr R iy ehloRAE I} il MBS BlcploRFREARL | 2.
washed with di580 ), thetsbletior RaswdsBedith i) Batyrated agdeoud sodiunnistdesden carbortated ed
4-(4-iod i1inQ)-6,7-dl neth ' ' 9.38 g, 95 %yield) .as a white
sol 1+ + i N 270 1D mgd Y e St the Cigadic e s dripd i Gasnesign 750 (o,
I 'H), 7.55 (d, sulphte’$dlvent evaBoratonlivacih déd%d%é,ﬂi&%thﬁﬁy%uﬁi&oﬁnem.f -ve
ESI) : 406 (M +ve ESI) : 408 (M+li)+. Exanple 2 -" Preiparation of

NS
Conpound M. Q%%ﬁ&lﬁ@ﬂwﬁﬁlﬁ"ﬁ@ﬁum(ll) acetate (11 ng, 0.05 nmol) was

dded t ' < ' - ' i ife .(205
g, 0. 50 mot NN TsO ! 888 6 J0LRRDGIE, 7T (AR U DB 0 O e
(30 ng, 0.10 rMSI(-)-\(aESIh:ZﬁSMH}S“.of triethylanine (3 m) and acetonitrile (9
2t hoopher o, 1o r AABURBInG L e 0P d e DTG AN BorgPehonaRnBBRE 6 Fnt o
wat er (30 m )g, 22 Ginkrhé1}; n 8bprop@bIRLO AfPkARate® &t réflux B Shdirs basRGhd hr ough

celite. The organic |layer was 30 separated, the aqueous was extracted wth
et hyl acetfat geqotion wasal #nepol thcanliens tempgratuse. e selid vehich had psecipitateded over

TP o B R g BNEDRN WA Aol G 5 SN DAL LE7 1Y

this material yielded 4-(4-iodoanilino)-6,7-dimethoxyquinazoline (9.38 g, 95 % yield)as -
a white solid :
"H-NMR (DMSO d¢) : 11.33 (s, 1H), 8.81 (s, 1H), 8.30 (s, 1H), 7.80 (s, 1H), 7.55 (d,

20 2H), 7.30 (s, 1H), 4.02 (s, 3H), 3.93 (5, 3H) :
MS (-ve ESI) : 406 (M-H)",
MS (+ve ESI) : 408 (M+H)".
Example 2 - Preparation of Compound No. 2 in Table 1

Palladium (1) acetate (11 mg, 0.05 mmol) was added to a solution of 4-(4-

25  iodophenoxy)-6,7-dimethoxyquinazoline (205 mg, 0.50 mmol), ethyl acrylate (50 mg,
0.50 mmol) and tri(o-tolyl)phosphine (30 mg,0.10 mmol) in a mixture of triethylamine
(3 ml) and acetonitrile (9 mI) and the reaction heated at reflux for 16 hours under an inert
atmosphere. The reaction was cooled to ambient temperature, poured into water (30 ml),
diluted with ethyl acetate (25 ml) and filtered through celite. The organic layer was

30  separated, the aqueous was extracted with ethyl acetate (2 x 25 ml) and the combined
organic layers were dried over magnesium sulphate before solvent evaporation in vacuo.

Purification by flash chromatography on silica gel, eluting with ethyl acetate / isohexane



WO 01/ 21595 PCT/ GB00/ 03562 33 (1:1), yielded
4- (4- (2- car boet hoxy) et henyl ) phenoxy) - 6, 7- di met hoxyqui nazol i ne (130 ny, 68

% yi el d lid: "HNVR (DVBO Q 8.55 (s, 1 H J =
ssﬁz)e )%?’éﬁblﬁﬁmjo; 19 Hz), 7.5\55 (S,QIH), 7, g; (d%ﬁﬂ)&’g‘?"’é‘g‘( s, 1H) "

6.65 (d, 1H, J = 19 Hz), 4.20 (q, 2H), 4.02 (s, 3H), 5 3.95 (s, 3H), 1.25
3H) : M (+ve ESI) : 381 (MrH)+. 33

(t

4- (- Iodophﬁnl)xyiélded i(d(mmﬁweﬂaﬁﬂ)phamxyys PaiBehstQuinkadlink (oAt eri al

was obt ai ned y}el ovvs . A sql ution of 4-chloro-6, 7-di net hoxqu nazol i ne
%I

(224 ngy, 1. ’@5’ ;5‘6?& 10 carbonate (152 ny, 1. 10 rrrml) and
4-i odoph i | ted at
| odophenoty f\Rf¢ )lﬁ]smi ﬁss%&@ihwz{ﬁ%@@g@ ol’ 1k 7Q§a ed a

110 C for 2 hours before e rea i on ‘was |ent

t enper at ur e(8,lllll)e7ﬁééd;t3il'ﬁn7%(§,H@)alﬁéd(dritlewdeiz)Mtqh%H)sdch(s,MJ ch had

precipitate S |1 by suction filtration and washed with a m xture

of di etﬁylggﬁé?ﬁi’)f(}g'ﬁ’?ﬂ)et hyI acetate (10 m) and i sohexane (10 m).

Dryi ng of tMSs(meSiDtasl (Mﬂ-H) y| eI ded, yielded '

4- (4- |odoph nazo i ne (34 83 %y| eld) as a white
solid : EW WB@YS@T& "('%m 'Fbus*’%‘.asgl natgrial, wasigbjained 50 (s,

1H), 7.35 (S folldds: 7 15(d, 2H, J =8Hz), 3. 95(s, 3H), 3. 90(3 3H: M (+ve ESI) :

409 (MH+. 20 Exanple 3 - Preparation of Conpound No. 3 in Table 1 A
m xture of 4splptiprpoitreionesd) Edimethaxyquindzoling 284 medl ﬂ@nml);miasmml i ne (150

ng, 0. 420 %Mﬁgﬁlﬁgéwﬁ%ﬁ%aﬂ%&ﬁ%ﬁ %’H?{%Hgl it @ggl Im 32| ine (39

hydr ochl or|meﬁﬁmmmwmmwa@h&%emlo°¢tbrcilua&fslbzfoa&mkaéacd&m%0 n) was
stirred at hg{m g qt?ﬁrrperature for 16 _25 hqurs and then heated at 100 C for

4 hours. tq apabiend tameneratyre; Therrpacton yas m‘t mmvr andthe solid

hydr ochl or i ghigg hali tdied was'tofledBPby sudfidh fil ’hg¢i ol lected
by suction filt rat]i;r(z)cﬁﬁ Drying in vacuso yi eifig-ﬁu e t| t e corrpoun f144 ny,

87 % vyi el ddiethyl ethep(i0: mal).catiyl dcetate CLOMNAR dj‘sS@x@e (10 miR Derying dfthisimdaterial (s, 1
1I—6 8. 835 ( Sy1el§€% yxe%leg %(%ﬁo%}»ﬁ%uox%) @9 (défgeith?ﬁgm%gn{ QZ}B# 93 "/4 Hé]g %sa6gH§ d:
whlte solid :
H-NMR (DMSO dg) : 8.55 (s, 1H), 7.80 (d, 2H, J = 8 Hz), 7.50 (s, 1H), 7.35 (s, 1H),
7.15 (d, 2H, J = 8 Hz), 3.95 (s, 3H), 3.90 (s, 3H) :
MS (+ve ESI) : 409 (M-H)".
20 Example 3 - Preparation of Compound No. 3 in Table 1
A mixture of 4-(4-(2-carboxy)ethenyl)anilino)-6,7-dimethoxyquinazoline (150
mg, 0.39 mmol), 4-(dimethylamino)pyridine (104 mg, 0.85 mmol), aniline (39 mg, 0.43
mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) (81
mg, 0.43 mmol) in dimethylacetamide (3.0 ml) was stirred at ambient temperature for 16
25  hours and then heated at 100 °C for 4 hours. The reaction was cooled, acidified by
addition of 2.0N hydrochloric acid (7.0 ml, 14.0 mmol) and the precipitated solid
collected by suction filtration. Drying in vacuo yielded the title compound (144 mg, 87 %
yield) as a white solid : :
'H-NMR (DMSO d¢) : 11.42 (s, 1H), 11.30 (s, 1H), 8.85 (s, 1H), 8.30 (s, 1H), 7.80 (d,
30 2H), 7.70 (dd, 4H), 7.60 (d, 1H), 7.3 (t, 3H), 7.05 (t, 1H), 6.9 (d, 1H), 4.05 (s, 3H),
3.95(s,3H) :
MS (-ve ESI) : 425 (M-HY,




M5 (-ve ESI) : 425 (MH", WO 01/21595 PCT/ GB00103562 34 M5 (+ve ESI) 427
(M+H) +. 4-(4-(2-carboxy) et henyl)anilino)-6, 7-di met hoxyqui nazol i ne, used as

the starti Qgggﬁtlgg%l al, was obtained as follows. . a) Pal paficapirskdz) acetate
(303 ng, 1. mol) was added to a solution of 5

4- (4-i odoani |l ino)-6, 7-di met hoxyqui nazoline (see exanple Ic) (6.00 g, 13.5
nmmol ), ethyl acrylate (1.35 g, 13.5 mo¥) and tri(o-tolyl)phosphine (821
ng, 2.70 mMDIMS [ReEST 229 o+Hyt triethylamne (60 m) and acetonitrile (200
m ) and the reaction heated at reflux for 20 hours under an inert |

at nosphere. THé-@eabexvethenybaniben) o -dimethoryauinazelingpused as the stayting materiak t o

wat er (600 mv)asogf.ainlé{lggfom&;p' ethyl acetate (200 m) and filtered through io
celite. The organic rayer was separated, the aqueous was extracted with

et hyl acet at a) Palladiun? (IT) acttite {303 mgd & .3Santoly eds addeditvi acsohutipriof were dried over
[ I te bef | t . ti ' ) I ficat] b
(1 aoh chr Smaroduampinn-67-Ce Gt leT s KPR 16 0 o sl ol oy
4-(4-(2-carb  dn - ' ' ' , 85
(4-(2-car qe@la@em)sstgbmshi@uﬁdqu% N@yagrbaé%mg% ;n%y%.v?gﬁidma a(tﬂix&?bS 9

%yield) as a yellow solid :

. . 1H), 8. ,
1H), 7.9 (d, offuethylangse (69 ml)and acstorigrile (00ml) and the raction heateq gtl)qﬂuz: fe§2,0( 314),
6.5 (d, 111), , , . \ L MB
ESI) 78 %ﬁﬂg—ﬁ’%”ﬁ?’ga{‘ﬂ\%agé?‘?h‘%gérh?aaﬁﬁ’éb‘?“@ﬁlggﬁa%%ﬁuﬁgﬁgﬁaﬁg| o '
sol ution, (3pddted 2o Gatet (606 &3 dituted Withethyletetd (200 ral) a@Dfilbaéd thromgh of
4- (4- (2- car boet h t henyl ) ani | i no) - 6, 7- di net h ' | | .38 g, 22.1
1) i 1 - SRS i e Sem e b 26l v SHTHSE0 Z SN a2 4
hours. The QQO&Hj@ﬂtH%nﬁde@b%nicQaﬁ&%er& &i@%ﬁﬂ&ﬁﬂfﬁﬂﬁ%ﬁl@h&%& Befofti et hyl

co

ether (200 m) was added and the solid materi al ected_by suctjon
filtration. Fpl¥ertEvangrajian in vacen Purificatiop by Aash chromatnpraphy on siticgigal, elufingy

addi tion of %‘m"@xg&‘ﬁiﬁ'{%&{e.& 3%§J(%F:§%%eghﬁ)evagﬁ%m@6 and the 25 solid

col | ected by sucti‘on yi el ded

4- (4- (2- car baimgthéxyquinhzoline (4.36@) 8% Voryietdyamstayelywuoliezol i ne (8.25 g, 97 %
110y o 28" HNMRIOME L) ;98501108 75 1) Posy 0, 1Hs o . 7 0 2880 (<
:Eg? 5 7 : ggo( ? i\aﬁg@, 11, 22 6AH)! 8% {4, 08,42 (¢32h), 49 (FOH)S3.9 G13IH), 1.28¢, bE):(- ve
MS (-ve ESI) : 378 (M-H), :
MS (+ve ESI) : 380 (M+H)".
b) Aqueous sodium hydroxide solution, (3.3N, 20.0 ml, 66.3 mmol) was added to a
20  solution of 4-(4-(2-carboethoxy)ethenyl)anilino)-6,7-dimethoxyquinazoline (8.38 g, 22.1
mmol) in ethanol (200 ml) and the reaction was heated at reflux for 16 hours. The
reaction was allowed to cool to ambient temperature, diethyl ether (200 ml) was added
and the solid materiat collected by suction filtration. The solid was taken up in ethanol
(200 ml), acidified by addition of 1.0N hydrochloric acid (100 ml, 100 mmol) and the
25  solid collected by suction filtration. Drying in vacuo yielded
4-(4-(2-carboxy)ethenylanilino)-6,7-dimethoxyquinazoline (8.25 g, 97 % yield) as a
yellow solid :
'H-NMR (DMSO dg) : 10.73 (s, 1H), 8.65 (s, 1H), 8.25 (s, 1H), 7.95 (d, 2H), 7.70 (d,
2H), 7.55 (d, 1H), 7.30 (5, 1H), 7.30 (s, 1H), 6.45 (d, 1H), 4.00 (s, 3H), 3.90 (s, 3H) :
30 MS (-ve ESI): 350 (M-H),
MS (+ve ESD : 352 (M+H)".



M5 (+ve ESI) 352 (MFW WD 01/21595 PCT/ GBOO' 03562 35 c) As an alternative,
a solution of 4-am nocinnamc acid (199 ng, 1. 00 mml) and

4- chl oro"@ozygfégget hoxyqui nazol i ne (224 ng, 1.00 mol) |gﬁ+@§§&§? nol (200

m) was hea reflux for 3 hours before the reacti owed to
cool to ambient tenperature. The solid which had precipitated was
coIIected by suction filtration and 5 \nashed with diethyl ether (2 x 50

Dryi ng)of {4y ah o8BVl h sollfidrlsid-ami
4 (4 (2-car goxy) et henyl Yani | | noﬁ% 6, 7- aémn oxy%]ﬁ?%gzgglnll%é °?£B°'Rr6““ 90 %

yiel d) as dchjem +6»%dmﬂmyq ax(224 mgp} e@mml) mnsnpfop@mmmmdl)ms 4 in

ohCto ot BGEa REHeH Fof 33l botofe il BaciSiNihs alRed o ORISR of (o
ani i ne), )temj:eiatdret The $olid whiclCledpestipitated HRs obllecied b%@ﬁétﬁh@)ua%nan&a' e-yel | ow

lid : - 9,50 5 8. 00 3
§08|5 (s5 1|!i)(a‘s #‘(‘%Fg)l?&aéﬁhﬁ@zﬁp(ﬁ %ngefﬂqwatemlx&ted 1H), 6. 5(()m(d T)H)

98 {5 ekttt 9 A Kbl 0 1

Preparatlonmbmvﬂd ound No. in Table 1 An anal ogous reaction to that
descri bed iy 10line (37 ng, 0.43 mol),
yi el ded t hetT as a 20 white solid :

(I;—NI\/T( DI\/SO Q hhahmogmwzoon&;ta&dembéﬂnex&ngﬁ3(5utlsh'}1m it (S, 342% 37880
(m 8HT 0. ?"‘é‘% Eg‘:%"m‘m&if@é %wij?Qr{’ﬂR!a‘GOf@r@%mhmeW&emnpound
No. 6 T
1-(3- d: nmst %BI am nopro y?gm et%)q{sagalbe-oyg}l?vrvn c}e hydrochl oride (EDC) (63 rrg,
0.33 nmol) ﬁ $£tdkb)fl9a5ﬂ(ﬁd)fby85@i(sn&ll 7391:800 @n, BB, h8S (s, 1HD), 7.50-
di net hyl 3 0. 33 mol
and 4 (- (20 B0 A G P2 R0 D R AN B P S e g,
0. 30 mmol ) .3.80(en, SHY,BC30 (@) 2HD,51.08 (nt, 38 : at anbi ent tenperature for 48 hours

d then h 1 f 4 30 h bef b |l ed t mbi ent
Femper sbur 15 Bve BEDE 387 W5as added and thre °ing cooled to amien

MS (+ve ESD) : 379 (M+H)". .

Example S - Preparation of Compound No. 5 in Table 1

An analogous reaction to that described in example 3, but starting with
morpholine (37 mg, 0.43 mmol), yielded the title compound (125 mg, 77 % yield) as a
20  white solid :
'H-NMR (DMSO dg) : 11.17 (s, 1H), 8.80 (s, 1H), 8.25 (s, 1H), 7.80 (s, 4H), 7.50 (d,
1H), 7.30 (s, 1H), 7.20 (s, 1H), 4.00 (s, 3H), 3.95 (s, 3H), 3.50-3.80 (m, 8H) :
MS (-ve ESI) : 419 (M-H)".
Example 6 - Preparation of Compound No. 6 in Table 1
25 A solution of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(EDCI) (63 mg, 0.33 mmol) and 4-(dimethylamino)pyridine (73 mg, 0.60 mmol) in
dimethylacetamide (3.0 ml) was added to 4-methylaniline (35 mg, 0.33 mmol) and
4-(4-(2-carboxy)ethenyl)anilino)-6,7-dimethoxyquinazoline (116 mg, 0.30 mmol). The
reacﬁon was stirred at ambient temperature for 48 hours and then heated at 100 °C for 4
30  hours before being cooled to ambient temperature. Brine (10 ml) was added and the
reaction allowed to stand for 16 hours before the solid was collected by suction filtration
(analogous reactions which failed to yield a solid precipitate were extracted with



reaction .allowed to stand for 16 hours before the solid was coll ected by
suction filtration (anal ogous reactions which failed to yield a solid
preci pit at ayyRissextracted with WO 01/21595 ,.. PCT/ GBOO/R3IRER

di chl or onet hane (52 x 5 m) ‘and the dichl oronethane | ayer evapo?/g%gd in
vacuo to give a solid product). Drying in vacuo yielded the title corrpound
(77.4 ng, 59 %yield) as a white solid 3'H NV (DVSO Q 10.10 (s,1

705 (a 2ry efigBeline 'S mnul e itpicrihopat el Sppsted Hlygorn €y 24 02
(s, 3H), 3. 95%olid proghft). myxﬁg)tr(mputsyr&lded thEtifle-vempoind (77.44d, SGI%b'Deld)aExarrpl e 7

- Preparation 0& Cfgpound . 7 in Table 1 An anal ogous reaction to that
descri bed |n 6, but starting with 10 1, 3-dinmethyl butyl am une (33

©0.33 ml iy it . A 33
e mwﬁmbm S0iag) : 10110¢s, SAYBAS, 1 @98@5&91 7B0f(q 2i! 780 ?sa ite

7.85 (d, 15H) IHz,E@O(q ahﬁm(dqzmma(dmm 725@,5111)57 dq)zH)assg@dH 1H) HZ. 02

(s, 4H, 3.9 1H),1.40-1.50 (m 1H), 1.20-1.30 (m
1H), 1.10 (d, %’s’ﬁﬁgésg‘o%) %%((%}3@ 15 MB (+ve ESI) : 435 (MH)+.
Exanple 8 - MﬂpﬂveeﬂSl}nmaﬂf(Nmbl)’bound No. 8 in Table 1 An anal ogous reaction

to that descr bed I p exa Ie .. _but startlng with 2-chl orobenzyl am ne (47
mg, O.33 molixamnle 1-Rrenaration of Comnound Ne. 7imTablel g3 o4 yjel d) as a white

i l?{') ! d7 : 9%0( d H ymmg&ﬁ)reacu%) tZthft ﬁescﬁbgd m%xﬁﬁbl@G G&’lt £t£%m%mth H) .95 (s,
7.30- 7. 4210 ml etbzvlml@sm’e m)mg,@ 330m(ml) y@ldpsi themtls oortpund k7.2 he(i®5 Y%s, 3H)

3.95 (s, 3H) %vﬁ:&g@&z 475 (MrH). Exanple 9 - Preparation of
Conmpound No. '5 An anal ogous reaction to that described in

exanpl e 6, bdn-mmmsoug)t 19.653s, a Hl),r80651(s 2HHD); Dpo79di(n] 3H)30.85d, 191)37360TTTD| )

| ded th t | d olid : "HNW
{ovso do) - eeB LWRE I 7535 b 55 1 YoB e B B B 1ob e 219
7.90 (s, 1 H)mfl 61 (Sd(meﬁ);lio-‘i@oQﬂ 118} .10 (8,380 (285-0.984m, iy 40 (d. 111),
4.85 (d, lH) 1H),
'MS (+ve SI) 435 (M+H)".
Example 8 - Preparation of Compound No. 8 in Table 1
An analogous reaction to that described in example 6, but starting with -

2-chlorobenzylamine (47 mg, 0.33 mmol) yielded the title compound (97.1 mg, 68 %

yield) as a white solid :
20 "H-NMR (DMSO dg) : 9.70 (s, 1H), 8.60-8.65 (m, 1H), 8.55 (s, 1H), 7.95 (d, 2H), 7.90
(s, 1H), 7.60 (d, 2H), 7.45-7.50 (m, 2H), 7.30-7.42 (m, 3H), 7.25 (s, iH), 6.70(d, 1H),
4.50 (d, 2H), 4.02 (s, 3H), 3.95 (s, 3H) :
MS (+ve ESI) : 475 (M+H)",
Example 9 - Preparation of Compound No. 9 in Table 1
25 An analogous reaction to that described in example 6, but starting with
3-amino-1,2-propanediol (30 mg, 0.33 mmol) yielded the title compound (72.7 mg, 57 %
yield) as a white solid :
'H-NMR (DMSO dg) : 9.62 (s, 1H), 8.55 (s, 1H), 8.10-8.05 (m, 1H), 7.95 (d, 2H), 7.90
(s, 1H), 7.60 (d, 2H), 7.45 (d, 2H), 7.25 (s, 1H), 6.70 (d, 1H), 4.85 (d, 1H), 4.60 (t, 1H),
30 4.02 (s, 3H), 3.95 (s, 3H), 3.40-3.30 (m, 4H) :
MS (+ve ESI) : 425 (M+H)".



30 4.02 (s, 3H), 3.95 (s, 3H), 3.40-3.30 (m 4H) : M (+ve ESI): 425 .
(M+H) +. WO 01/ 21595 PCT/ GB00/ 03562 37 Exanple 10 - Preparation of Conpound
No. 10 in yakleisds An anal ogous reaction to that describegq le 6, but
starting vvlath %ssobutyl amne (24 ny, 0.33 mml) yi el ded ?E@Btﬁ[?ﬁ? e conpound
(87.5 my, 72 %yield) as a white solid : 5 'H NWR (DVSO d6) : 9.62 (s,

1H), 8.55 (s, 1H), 8.05-8.10 (m 1H), B795 (d, 211), 7.90 (s, 1 H, 7.60
(d, 2H), 7.Fonkdle 16 - din .30 i Fabtel): 4 02 (s, 3H), 3.95 (s;
3H), 3. 00- t ''311), 0.88 (s. 311): M
(+ve ESI) : 407 Mogoummn&omtdmdmcxamplqﬁ.bﬁtﬂmnmmﬂuo 11 in Table

with 2. mooRYanE A gD 4] il BT R oo EET ive 72 % Vst B ouna
(88.4 nyg, Akhitésolidel d) as a white SO|Id : H-NI\/R (DI\/SO d( ) : 9.65 (s

0055 Ao g 814t s Mg s e A4 L [

T %010 (0 i S0 (Spe e iR 3 ¢ i 664 1 Bods BEDIBS N, o))
435 (MFH) i 30(E&éﬂ'(me2ﬂ)21.570-ﬂr@danéﬂb,&92c(ﬁ EHR8/GKI3HD: 12 in Table 1 An

anal ogous r |60€Sels m SCI’I bed in exanple 6, but starting with 20
2- met hoxyet I*ani n 0.33 nmmol) yielded the title conpound (87 ngy,

71 % vyi el leuvap apstioncbf Co 1 9. 68 (s 1H), 8.55 (s,
11-1), 8.10-8.20, (m_TH 211 1H . 7.60 (d, 2H), 7.45
(d, 1H1 7.25 (énm%masrsyﬁeam'g&%es“ﬂ’eém?@m bu@tvgsnunthsll)

B epar at | ooy A W 033 ST comflda Bk, 7T 2
descri bed i}nelé)@mﬂute@phd)ut starting with propargylamne (18 ng, 0.33
ol ) yi el gt dnisb %S YR ! 858 (T9m), 8.00.808 63 11857.87 (4, 2m), 7.95

(s, 1H), 7.60 (d, 2H), 7.45 (d, 1H), 7.25 (s, 1H), 6.65 (d, TH), 4.00 (s, 3H), 3.95 (s, 3H),

15 3.10-3.20 (m, 1H), 2.95-3.07 (m, 1H), 1.60-1.70 (m, 1H), 1.20-1.40 (m, 3H), 1.05-1.15

(m, 1H), 0.85-0.90 (m, 6H) :

MS (+ve ESI) : 435 (M+H)".

Example 12 - Preparation of Compound No. 12 in Table 1

An analogous reaction to that described in example 6, but starting with

20  2-methoxyethylamine (25 mg, 0.33 mmol) yielded the title compound (87 mg, 71 %
yield) as a white solid :
'H-NMR (DMSO dg) : 9.68 (s, 1H), 8.55 (s, 1H), 8.10-8.20 (m, 1H), 7.95 (d, 2H), 7.90
(s, 1H), 7.60 (d, 2H), 7.45 (d, 1H), 7.25 (s, 1H), 6.65 (d, 1H), 4.00 (s, 3H), 3.95 (s, 3H),
3.35-3.50 (m, 4H), 3.30 (s, 3H) :

25  MS (+ve ESI) : 409 (M+H)",
Example 13 - Preparation of Compound No. 13 in Table 1

An analogous reaction to that described in example 6, but starting with

propargylamine (18 mg, 0.33 mmol) ylelded the title compound (8.4 mg, 7 % yield) as a
white solid :

30 H-NMR (DMSO dg) : 9.60 (s, 1H), 8.52 (s, 1H), 8.45-8.50 (m, 1H), 7.95 (d, 2H), 7.90
(s, 1H), 7.62 (d, 2H), 7.50 (d, 1H), 7.25 (s, 1H), 6.70 (d, 1H), 4.00-4.05 (m, 2H), 3.98 (s,
3H), 3.95 (s, 3H), 3.15 (s, 1H) :



white solid : 30 1HNWVR (DVSO d6) : 9.60 (s, 1H), 8.52 (s, 1H), 8.45-8.50
(m 111), 7.95 (d, 211), 7.90 (s, 111), 7.62 (d, 2H), 7.50 (d, 111), 7.25

(s, 111), 9 4.00-4.05 (m 211), 3.98 (s, SH?C) 311),
3.15 (s, |||§ s L so5. poT) QB 03562 38 N (+ve E |T’Qt?"%i§1§45§’( MrH) +.
Exanpl e 14 - Preparation of Conpound No.14 in Table 1 An anal ogous reaction
to that described in exarrple 6, but starggng with

3-(di et hyl armg Lo R € (34 ng, 0.33 mmol) vyi eI ded the title
conpound (58.7 Q gijl){'i's\ét’goyl gl ‘d) as a white solid : 'H NWR (DI\/SO de6)

9.60 (s, 1H) ,M Lﬁ, pmnoaomom widiNo. 74 i8@able1 2H), 7.88 (s, 1H),

7.60 (d. 2H) . 7.40 (d 7.25 6 70 (d, s, 3H), 3.95

(2 i{) 3H)NIS ?+2o 3. Zéth ﬂ;g i “cE;&@q%tﬁ%ﬁf‘i%AégﬁéﬁﬁW 1.55-1. 65d(m
: Ves. Mgy F50 QRBE un

No. 15 in Tabl eﬁﬁhAnyanal )ogous rmenél?:egl onto ?hatl es‘(i:rl bed élﬁﬂn g}?g but

starting Wi t in&-455eyigld)as swhiteoselidy 0. 33 ol ) yi el ded t he t|tIe conpound

b5 (o0 11 MM Mo ad; G AN 35 18 DY P61, Encpee G by
5,41% gd,251H) 7&(1(3321@)5740@,%116,m(e,dlﬂ)lwoea,wﬂ),@wo@?m 33%9g03(0 %goi%shz]s 3
M5 (+ve ESI)an 2%97 mo}ﬁn @%}@@% %iﬁé?‘&téﬁ% of Conpound No. 16 in

Table 1 An angs qgs Iy-edsieent o that described in exanple 6, but starting
W th 2-amno-_ 2 rrethoxypropane(29 ny, 033 rrrml) yielded the title
conpound {052 Exampl : : ' l'H-NI\/R(DIVISOQ 9.70 (s,

858 (s 1Y An%n%zo%a?%ﬁéﬂmﬂ%ge%n%%é amT%s ot e ity 5 og (S,
3H), 3.22-3. ddtylaminsEH nig, 033 pemolByiblded B tiBcdmpoRnd B4 g B%% (ididylat a Exanpl e
17 - Prepar atlonﬁéfdeCOrrpound No.17 in Table 1 An anal ogous reaction to that

descri bed in‘&’(tﬁ 6, but starting with 3-
"H-NMR (DMSO dg) : 9.65 (s, 1H), 8.52 (s, 1H), 8.05 (1, 1H), 7.95 (s, 1H), 7.92 (4, 2H),

15 7.60(d, 2H), 7.42 (4, 1H), 7.23 (s, TH), 6.70 (d, 1H), 4.00 (s, 3H), 3.95 (s, 3H), 3.15-3.25
(m, 2H), 1.42-1.52 (m, 2H), 1.30-1.38 (m, 2H), 0.90-0.95 (m, 3H) :
MS (+ve ESI) : 407 (M+H)".

Example 16 - Preparation of Compound No. 16 in Table 1

An analogous reaction to that described in example 6, but starting with 2-amino-
20 1-methoxypropane (29 mg, 0.33 mmol) yielded the title compound (52.6 mg, 42 % yield)
as a white solid :
H-NMR (DMSO dg) : 9.70 (s, 1H), 8.55 (s, 1H), 8.00-7.95 (m, 3H), 7.95 (s, 1H), 7.60
(d, 2H), 7.40 (d, 1H), 7.21 (s, 1H), 6.70 (d, 1H), 4.02-4.12 (m, 1H), 4.00 (s, 3H), 3.98 (s,
3H), 3.22-3.40 (m, SH), 1.11 (d, 3H) :
25 MS (+ve ESD : 423 (M+H)".
Example 17 - Preparation of Compound No. 17 in Table 1
An analogous reaction to that described in example 6, but starting with 3-
methylaniline (35 mg, 0.33 mmol) yielded the title compound (88.8 mg, 67 % yield) as a
white solid :
30 'H-NMR (DMSO dg) : 10.10 (s, 1H), 9.65 (s, 1H), 8.55 (s, 1H), 8.00 (d, 2H), 7.90 (s,
IH), 7.67 (d, 2H), 7.60 (s, 1H), 7.50-7.55 (m, 2H), 7.20-7.30 (m, 2H), 6.90-6.95 (m, 1H),
6.80 (d, 1H), 4.02 (s, 3H), 3.95 (s, 3H), 2.35(s, 3H) :



met hylaniline (35 ng, 0.33 mml) yielded the title conpound (88.8 ngy, 67.%
yield) as a white solid : 30 "HNWR (DVSO Q@ 10.10 (s, 1H), 965(s 1H),

8.55 (s, 0 (d, 2H), 7.90 (s, IH, 7.67 (d, 2
7.50-(7.355‘;'%"2%%), (7.20-5?30 (m (2i|) 6.H)9o 6. 95 Em " C¥'G§9°é‘%3§?2d I H),

4.02 (s, 311), 3.95 (s, 3H), 2.35. (s, 3H : WO 01/ 21595 PCT/ GBBOQO 03562 39
M5 (+ve ESI) : 441 (M+H)+. Exanple 18 -39Preparati on of Conpound No. 18 in

Table 1 An E!SE(WQBS? aep@E+gyt, to that described in exanple 6, but starting
with 3- net hyI cycl 0 exyl am ne 0. 33 mml yielded the title conmpound
(111 ng, 83kzampjegs ‘ 0 QiR AR L DMSO d6) : 9.60. (s, 1H),

8.51 1H) N d, 1H J =
16 Hz§s Ao (s ‘é‘lﬂ%"’%@“%}“ﬁm‘m& °‘M’8 'E«?ﬁml’}f%g’ m‘*’?ﬁoz’“ﬁ 66 (s, 3H),
3.65 (m 1mmmﬁﬂehhxﬁ4mm(37hﬁg,os3 amaoi)ﬁeld(meﬁﬂacompmdnmﬁng,mﬁ %H), 0.93
d, 3H, 7 0.91 1 H : 10 MS (+ve ESI) : 447 (MH)+.
(Exarrpl e 19 Ylelﬂ?@pga?’@?qst?ﬁdof Cogrg]oundl_i)No 19 in gl'a\tgfe 1 ?An anal og(gouls-i)
reaction to'dNMR (BHS U«Qg«b sm(semmslsa f JH)U1.8617.96 (n/MH))7157 éd &Harrhrsol ndan

hydr ochl ori de ed the title conmpoun 117. 84
% yi ol d) a!sﬁa),&l‘ipt(gql“bllrdGHz_l)ﬁﬁ)ll-ZShmé gk = 16900 00 5. 319, 3.96 (50" s,

111 8. 40

7, 223 7.30 (§ﬁ) 31]9?) (m’/ﬁigq 10%1@“7}&91%0 ;3?&"( fef, &é@l 23 (gbgfl?i%f‘]@m’

4 65 4. 75 (h?ﬂmiz),mTDQ.ﬂem, ; 3.95 (s, 3H), 3.20-3.30 (m 2H), 2.80-2.90
2H) S 4 (MrH) +. Ex le 20 - P ti f Co d

No 20 |191 T%é §§€ ﬂ#@ﬁgﬁbggusl—?eactlgnnptg t hat d(rag(p:)?Ir ge::lolnnoexarrprr})gug

but starti nﬁx%gi%m‘lﬁ%ﬁmﬁéﬁéfﬁ&ﬁii&ﬁ%leQﬂ*ﬁBl%am ne-1, | -dioxi de
hydrochl ori yi e e corrpound (88.2 ng, 58 %

yield) as a whi ténmlqggusrwwqqmﬂ{ame@hﬁé)mexmm6 with77 (d, 1H, J =

° 5 1), 7 Babinphidegotiqie fimg 033 mihdioie @é&*ﬁé °%'ép4§“%171ﬁ2mé11> o

6 91 (m 1HB4 %Gyi€ld) 4sch whitd,solid= 16 Hz), 5.27-5.33 (m IH), 4.00 (s, 3H),
97 (S5 3H "R SoMS &3t 095 G, 165 s'?o)(s 1in)8-46'6h, 1817.9b-800¢S, 316) 7.60
(d, 2H), 7.45 (d, 1H), 7.25-7.30 (m, 2H), 7.20 (s, 1H), 7.10-7.15 (m, 2H), 6.60 (d, 1H),
4.65-4.75 (m, 1H), 4.02 (s, 3H), 3.95 (s, 3H), 3.20-3.30 (m, 2H), 2.80-2.90 (m, 2H) :
MS (+ve ESD) : 467 (M+H)".
Example 20 - Preparation of Compound Ne. 20 in Table 1
20 An analogous reaction to that described in example 6, but starting with
4-chlorotetrahydro-3-thiopheneamine-1,1-dioxide hydrochloride (55 mg, 0.33 mmol)
yielded the title compound (88.2 mg, 58 % yield) as a white solid :
'H-NMR (DMSO d¢) : 9.61 (s, 1H), 8.77 (d, 1H, J = 6 Hz), 8.52 (s, 1H), 7.94 (d, 2H, J =
8 Hz), 7.87 (s, 1H), 7.62 (d, 2H, J = 8 Hz), 7.50 (d, 1H, J = 16 Hz), 7.21-7.28 (m, 2H),
25 71.25(s, 1H), 6.91 (m, 1H), 6.57 (d, 1H, J = 16 Hz), 5.27-5.33 (m, 1H), 4.00 (s, 3H), 3.97
(s, 3H), 3.78 (dd, 1H, J= 5,8 Hz), 3.11 (dd, 1H,J=5,8 Hz) :
MS (+ve ESI) : 504 (M+H)".
Example 21 - Preparation of Compound No. 21 in Table 1
An analogous reaction to that described in example 6, but starting with
30 S-methyl-2-(aminomethyl)furan (37 mg, 0.33 mmol) yielded the title compound (99.2
mg, 74 % yield) as a white solid :




M5 (+ve ESI): 504 (MtH)+. Exanple 21- Preparation of Conpound No. 21 in
Tabl e 1 An anal ogous reaction to that described in exanple 6, but starting
with 30 5- -2 (am nonet hyl ) furan (37 nyg, 033 nmol ) _yi the title
conpound ( QEBQ”LW% 74 %yield) as a white solid: WD 01/%%9@8 35641

PCT/ GB00O/ 03562 40 lH-NIVR (DIVBO d6) 9. 60 (s 1H), '8.55 (s, 1H, 8. 55 (t,
1H), 7.90 (d, 2H), 7.88 (s, 7. 60 Hy, 7.45 (d, 1H), 7.25 s, 1H)

58 s et o g 0

Prepar at i on ofsmpm),mdsm 1H§,27 25Ys,TED| 6.63 (\IHBAU0EOL), 6.00.(d, 1HY) 4133 (ahat
described in exa éét startl vmth cycl opropylam ne (18 ng, 0.33

nmol ) vyi el ded2Hnd 2(5!313)’ %%@H& Hf)g 68 %yield as a white solid :
" H NMR ( DMBO 0 8. 55 1H), 8.15 (d, 1H), 7.95 (d, 2H,
7.90 (s,( 1H), Mg)(m}‘%ég 4‘%“‘%6)? 7.40 (((js lH)H) .22 (g lH)H) 6. 55 (((JI, IH)H?
4.02 (s, 3H) , Exanfsle22- PR b Cofp®Gn: ) D-0.75 (m 2H),
0.50-0.55 2 + E t f
0,50.0. 55 ¢m 29 M%@o& b g%a%%?e@mﬂ%mg%ﬁa@%aag@eﬁié? O

l e 6, bugyel 8 | ded
TS copeameety et ot R .
Q@ 9.58 (s, IFI?WW"SIS IH) 8.30 (d, 1H), 795(d 2H), 7.90 (s, IH)

402 (s, by OSSOty g 1658, 115, Bis (4 7ol Ao 6 L 1Y
ég] 2H)d llg(z)o M(gm@,moxd IH;,OBZZ((Mml-Ijl );+6. 5&@&151),@10245,—3}12;33%3@(1 ﬁﬂpgsgi_
oxanpl o 6, bt A At 7 n 25; CRENSS It 26 g, . 33 ol ) i ol ded
the title goqwsg%g@)l@lqm% 5 %yield) as a white solid : 25 'H NWR

(DVBO d6) : gs 1H), 800(d 1I—P 7.92 (d, 2H), 7.90
(s, 1H), 7. of Comapoury inTablel 6. 55 (d, 1H), 4.10-4.20

(m IM4.02 ( S 3 'A')n analogous reaction to that described in example 6, but starting with

15 cyclobutylamine (23 mg, 0.33 mmol) yielded the title compound (81.6 mg, 67 % yield) as
a white solid :
'H-NMR (DMSO dg) : 9.58 (s, 1H), 8.50 (s, 1H), 8.30 (d, 1H), 7.95 (d, 2H), 7.90 (s, 1H),
7.60 (d, 2H), 7.40 (4, 1H), 7.22 (5, 1H), 6.55 (d, 1H), 4.30-4.40 (m, 1H), 4.02 (s, 3H),
3.95 (s, 3H), 2.20-2.30 (m, 2H), 1.90-2.00 (m, 2H), 1.65-1.75 (m, 2H) :

20 MS (+ve ESD) : 405 (M+H)".
Example 24 ~ Preparation of Compound No. 24 in Table 1

An analogous reaction to that described in example 6, but starting with

cyclopentylamine (28 mg, 0.33 mmol) yielded the title compound (81.6 mg, 65 % vield)
as a white solid :

25 'H-NMR (DMSO d¢) : 9.60 (s, 1H), 8.55 (s, 1H), 8.00 (d, 1H), 7.92 (d, 2H), 7.90 (s, 1H),
7.60 (d, 2H), 7.40 (d, 1H), 7.22 (s, 1H), 6.55 (d, 1H), 4.10-4.20 {m, 1H), 4.02 (s, 3H),
3.95 (s, 3H), 1.85-1.95 (m, 2H), 1.75-1.85 (m, 2H), 1.50-1.60 (m, 2H), 1.40-1.50
(m, 2H) :
MS (+ve ESI) : 419 (M+H)",



3.95 (s, 3H),1.85-1.95 (m 2H),1.75-1.85 (m 2H),1.50-1.60 (m
2H),1.40-1.50 (m2H: M (+ve ESI) : 419 (MtH)+ WO 01/21595 PCT/ GBOO/ 03562
41 Exanplygodparsed™ eparation of Conmpound No. 25 in Table, ogous
reaction to tﬁ described in exanple 6, but starting WI cyc exyl am ne
(36 ng, O.33 rrrml) yielded the title conmpound (94.7 ng, 73 %yield) as a
white solid : 5 H-NI\/R(DIVISOdG) : 960;1(5 1H), 8.55 (s, 1H), 7.93 (m
3H), 7.90 ( 7, d. A /.22 (s, 1H), 6.60 (d, 1H),

4.02 (s, 3H 8-1.85 (m 2H), 1.65-1.75

! 1800) A al
(m 2H), 1. 50- 1&Oa:{anﬁgbhﬁreactib'ﬁ¢dt}ﬂﬂde(scﬁbeahﬁexammﬁ (bht/statﬁﬁg)\nth 433 ( M-H) +.
Exanpl e 26 - Preparation of u h% n Tabl e ous
react i on t ccyclohexylamine (%Bg:lq‘?:”e‘%ﬁgb'@ d P‘?figée(n t’l‘g’g?pﬁé ne (28

ng, 0.33 d the title corrpound (89 9 rrg, 72 %yleld) as a white
solid : %M{%@g%d& : 9.55 (s, 1H), 7.90 2H), 7.85

(S 1H) 5 7. EBNMR (DIIS, deY : 9.60 (sl 1H)L B, 5515, :lm,'l—ﬁé (m,731'90790§s, 11191)7507@15 (d, 1H,

Lo 35 s ol 1 e ghue il i s U 0.

Prepar at i onjgy, I@SWM 1.6541.75 ¢l A2H)E 1.50-A6 0505 1 EDY AULS-F.40(0h,i SBT) :t 0 t hat
descri bed in exa but starting with 3-am nopyridine (31 ng, 0.33

mol ) i el dMS Ve nESDtI"'%:’GMﬁHbund (41 5 nmy, 32 %yield) as a white solid :

20 ' HNWVR (RMEO. O E ,Mjllii)rabﬁ,ﬁS (m 1H), 8.55 (s, 1H),
8.30 (m 1T ‘ 1H), 7.7 (d, 2H), 7.65
(d, 1H 10 = 16 mx)analogwsre(acuomtoﬂga;d@mbbd(mexamMG lmtmoammmlpbnﬂm Hz),

B opar at oﬁ?zgfnlsai’?faévaWaﬁ%meg%séﬂ Spiind G Sie 08 V0 PR 1

descri bed i TH-BMRPDMSD ddyut9.55t(8 1H)$)S0\s| TH), zmg{my'aas (s, bi), 0470 (4, 0.33
"HENVR (DVEBDRT 8 TG = TR, 420, T, TH @ s téﬂmﬁ‘?ss%ﬁ"%éa CHE
7.95 (d,  3H), 3.65 (m, 2H), 3.55 (m, 2H), 1.63 (m, 2H), 1.50 (m, 4H) :
15 MS (+ve ESI) : 419 (M+H)".
Example 27 - Preparation of Compound No. 27 inrTable 1
An analogous reaction to that described in example 6, but starting with

3-aminopyridine (31 mg, 0.33 mmol) yielded the title compound (41.5 mg, 32 % yield) as
a white solid :
20 'H-NMR (DMSO ds) : 10.39 (s, 1H), 9.60 (s, 1H), 8.85 (m, 1H), 8.55 (s, 1H), 8.30 (m,
1H), 8.15 (m, 1H), 8.00 (d, 2H), 7.88 (s, 1H), 7.7 (d, 2H), 7.65 (d, 1H, J = 16 Hz), 7.40
(m, 1H), 7.25 (s, 1H), 6.80 (d, 1H J = 16 Hz), 3.99 (s, 3H), 3.95 (s, 3H) :
MS (+ve ESI) : 428 (M+H)". '
Example 28 - Preparation of Compound No. 28 in Table 1
25 An analogous reaction to that described in example 6, but starting with
2-methoxyaniline (41 mg, 0.33 mmol) yielded the ﬁtle compound (36.9 mg, 27 % yield)
as a white solid :
'H-NMR (DMSO dg) : 9.65 (s, 1H), 9.28 (s, 1H), 8.55 (s, 1H), 8.20 (m, 1H), 7.95 (d,
2H), 7.90 (s, 1H), 7.65 (d, 2H), 7.55 (d, 1H,J =16 Hz), 7.23 (s, 1H), 7.13 (d, 1H, J = 16
30 Hz), 7.08 (m, 2H), 6.95 (m, 1H), 4.0 (s, 3H), 3.98 (s, 3H), 3.9 (5, 3H):
MS (+ve ESI) : 457 (M+H)".



2H), 7.90 (s, | H), 7.65 (d, 211), 7.55 (d, | H, J = 16 Hz), 7.23 (s,1 H),
7.13 (d, IH J = 16 30 Hz), 7.08 (m 2H), 6.95 (m 1H), 4.0 (s, 3H), 3.98

(s, 3H), 3.+900fus) : M5 (+ve ESI) : 457 (MrH) +. WO 01/ 3¢§R&Boosm3ss2
PCT/ GB00/ 03562 42 Exanple 29 - Preparation of Conpound No. 29 in Table 1

An anal ogous reaction to that described in exanple 6, but starting with
2rrethy|an|I|ne(35rrg 033 mmol) yiel d# the title compound (90.2 ng, 68
%yield) as Ex 29 Tabledb (s, 1H), 9.50 (s, 1H),

8.55 1 7.95 ) 7. 60 1 7.55
(d, 1|(4S J E) 16 Hz)An I%ﬁ?”@%”%“f?ﬁc%d@ PB&d@tftertmawﬁhgm—lesmHz)

4. 00 3 . aﬁlﬁm
Exanpl(z 30H2 2P§g%glr at i Oﬁb‘?g,@ﬁ%:ﬁﬁ%y;%@éd %SM?%Q%%uE@E fléhangrek%ous

reactlhon to ltﬂrwl!lfecﬁeb@hbed in exarrple 6, but starting W|th

ooyl ch s HMKOWED dff- s, Va6 8 €5 befd 75%?%8%@7(? T
§65a2 §s 712% 1m,'ais (d2HR A6 (18, B, €55 (4,11, J-7!6Q§),(‘7C!30(&i‘|kH),15ﬁﬁzn(, 65

IH), 4.00 (56(5%’14)1 }%J%l‘{}gzsgh%%)ié%&s g!ibi)ZBO(wéP()«tve ESI) : 457 (M+H)m}

Exanpl e 31- Rigpaedsicup(pepypound No. 31 in Table 1 An anal ogous reaction
to that descrlbgl(ajkln exanple gp but starting with 4-chloroaniline (42 ng,
0. 33 mmol ) yikixample 30cF ation offQompourid/No.30rin Tabke 1% yi el d) as 20awh|te

lid : ' NMWR 35 9. 70 55 8.00 (d,
SO ! 7. 90llaF (Er?@g‘} &"a"é{%‘b“‘f%c Wdlaﬁsmp#k%@uwmém@ = 16 Hz), (
7 40 d, 2H) 3-fetBoxyksi ma@) .95
3H) :(I\/S (t?/e EeSI . 461 (W?@mﬁ&g‘gﬁdgmgggfﬂgggrg&%%ng i ound s

No. 32 in Talf %"‘T‘tﬁs‘gﬁl ‘ution
R L Lt el LS e
(100 m) was IHaahGd(da2H) &60 (d 1HpF=36 Hzﬂ;ﬂs@t{e,fléf)ﬁ 207, 389,068. 780, YHST =alé owed
to cool 48  yz) 6.65 (m, 1H), 4.00 (s, 3H), 3.98 (s, 3H), 3.78 (s, 3H) :

MS (+ve ESI) : 457 (M+H)".

Example 31 - Preparation of Compound No. 31 in Table 1

An analogous reaction to that described in example 6, but starting with -
4-chloroaniline (42 mg, 0.33 mmol) yielded the title compound (76.7 mg, 56 % yield) as
20 awhite solid :

'H-NMR (DMSO dg) : 10.35 (s, 1H), 9.70 (s, 1H), 8.55 (s, 1H), 8.00 (d, 2H), 7.90 (s,

1H), 7.75 (d, 2H), 7.65 (d, 2H), 7.60 (d, 1H, J = 16 Hz), 7.40 (d, 2H), 7.25 (s, 1H), 6.80

(d, 1H, J = 16 Hz), 4.00 (s, 3H), 3.95 (s, 3H) :

MS (+ve ESI) : 461 (M+H)".

25  Example 32 - Preparation of Compound No. 32 in Table 1
A solution 4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (6.90 g,

20.0 mmol) and 4-aminocinnamic acid hydrochloride (4.16 g, 20.8 mmol) in isopropanol
(100 ml) was heated at reflux for 3 hours before the reaction was allowed to cool to
ambient temperature. The solid which had precipitated was collected by suction filtration

30  and washed with diethyl ether (2 x 50 ml). Drying of this material yielded the title
compound (7.28 g, 68 % yield) as a white solid :



anbi ent tenperature. The solid which had precipitated was collected by .
suction filtration 30 and washed with diethyl ether (2 x 50 m). Drying of

this matqrvb%i, Mbel ded the title corrpound (7.28 g, 68 a Whl te
solid : ?21595 PCT/ GB00/ 03562 43 -' H NVR ( DMSO dG(}’&E;H‘)/ éz S,

11. 14 (s, IH) 8.85 (s, IH), 8.45 (s, 1H), 7.80 (dd, 4H), 760(d 1H J =
16 Hz), 7.45 (s, IH), 6.55 (d, IH J =#8 Hz), 4.30 (t, 2H), 4.05 (s, 3H)
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500 mol ) A 198N “ﬂﬁ%%f?)??ﬁ%%@a%ﬂfé@hﬁm"f@ 39078 ARG Lene (900

rr1) was sti(o,2H)f or 18 hours at anbient tenperature. 10 Additi onal

1- br ono-_3- a 0.25 nmol) was added, the reaction was
stirred %o?ﬁg?{'ﬁﬁgrfé(ﬁ%&p and then filtered to renove the preci pitated
sol i d bef oreChidf-6etHox§i7e(3 %Ak 6 @ﬂni%g of t he
crude oil yielded b) N chI or opr ogﬁ’ )é}l) rp O\uﬁ‘&&égﬁgl %Hrhﬁg}bh@@y‘l el d) as
the fracti ovesiobtainedgs follows:- 80 /2. 6nmHg: 15 ' H- NVR (DMBO d6) : 3.65 (t,

o (i) + 1) s Efmibtne ot i 20 ) i a3 losorsie (48 hocea

dr opwi se, ovelrS(Bﬁol)mtnlnbﬁs@OOml)awsstunhdﬁﬂlsﬂloﬁkbt/émbi&ititéﬂl 98 g, 0.50
nol ) and powdes.ed 0 carbon (104 g, 0.75 nol
di met hyﬁf m 5‘3‘0 °f86r°ean «%n}l %ﬂm@dﬁeQFan C for 90

ni nut es, coolsﬁﬂemramﬂﬁmh&&rmemwlﬁmdwehfmgmﬂﬂ&r}h&?e ol bR e

concentrated in vacuo. The crude product was ta
(1000 m), ﬁlﬂt@WWWHEWWtEIMnofﬂlex:nﬂhtbxlryidddnd br| ne (200 m).

3 et hoxy 4 DA Ror At Rl E LIS & 49 Yaricare o fpsionpyitingas 7070 o

pal e yel | ow oCl/2wmmgcr ystal I i sed on standing to afford a pale yellow
(o, 215 BN BORD dos 465 (tsZHb,m)s?)os, 4. 240 G230, 29400, 1), 189>, 35 (m
4H) , 190(2[.1) 2H), 1.30 (t, 3H: M (-ve ESI) : 324 (MH",
MS (+ve ESI) : 164 (M+H)".
b) N-(3-Chloropropyl)morpholine (90 g, 0.55 mol) was added dropwise, over 30
minutes, to a solution of ethyl vanillate (98 g, 0.50 mol) and powdered potassium
20  carbonate (104 g, 0.75 mol) in dimethylformamide (300 ml) at 80 °C. The reaction was
heated at 80 °C for 90 minutes, cooled to ambient temperature, filtered and the filtrate
concentrated in vacuo. The crude product was taken up in diethyl ether (1000 ml),
filtered and washed with water (2 x 200 ml) and brine (200 ml). Solvent evaporation in
vacuo yielded ethyl 3-methoxy-4-(3-morpholinopropoxy)benzoate (161.5 g, 100 % yield)
25  asapale yellow oil which crystallised on standing to afford a pale yellow solid :
' H-NMR (DMSO dg) : 7.55 (dd, 1H), 7.40 (d, 1H), 7.05 (d, 1H), 4.30 (g, 2H), 4.05 (t,
2H), 3.80 (s, 3H), 3.55 (m, 4H), 2.40 (t, 2H), 2.35 (m, 4H), 1.90 (m, 2H), 1.30 (t, 3H):
MS (-ve ESI) : 324 (M-HY,
c) Concentrated sulphuric acid (110 ml) and concentrated nitric acid (19.0 ml, 0.289
30  mol) were added cautiously, over a 50 minute period, to a two-phase system containing a
stirred solution of ethyl 3-methoxy-4-(3-morpholinopropoxy)benzoate (76.5 g, 0.237
mol) in dichloromethane (600 ml), acetic acid (300 ml) and water (70 ml) at 5 °C. The



c) Concentrated sul phuric acid (110 m) and concentrated nitric acid (19.0
m, 0.289 30 nol) were added cautiously, over a 50 mnute period, to a

t wo- phase ntaining a stirred solution of ethyl
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suspensi on of hyl 3-net hoxy- 4- (3- nor phol i nopr opoxy) - 6- ni t robenzoat e
(132.2 g, 359 nmol) and 10% pal | adi um on carbon (3.0 g) in a m xture of

et hanolh (200 HFledea(ﬁm)Cﬂi)hyl SHELIH R1¢ @QRI!Q), 4D (qy?ﬁt)ﬁt.z(r m’tal?m?@(s’ 3H),

at nosphere of r eV 0 e catalys

filt rgt i on, ﬁ@ngg?% |2iﬁg~r?r‘{§e%§@ zgtqscfﬁl’?ﬁ) ) H}r el éed e%/hyl

3- et hoxy- 4- ‘ 6- am nobenzoate 122 g, 100 % 15 yield
as a bro%n OWWWNRﬁggg%%) 1. 7.15 (s, 1H), gS 40 gs, 2H), 6. 3)5/ (s,)

1H), 4.200(qd2H) As:qsmm(m of ethy) 3-me3hm-4e(§-m®r>b°h®p®§o’(ym6 -niirbenattd (t, 2H),

Cove £81) 1) $82 2525 el ond 0% balihdind bk (40 th 2 hixiwe ot eatti oo
? met ho>0<|y ?Z(n:ﬂ) amquﬂmMam@op@mjo)wzﬁsmmﬁefmasph&%fhﬁmg%ﬁforml) in
or nam de

d h d whi ch
smal | anmount ("fg 1%8"}0"8# °r}et€eq‘it ew%iﬁ’%&i“ﬁ?% ég%‘ﬁﬁmf g‘iﬁlégliaw ’I"(T:’H@loﬁ Ieggt ?on
was cool ed tielded ethil SRRHREAI ARESholiRbIEIbxYR6 WRhoB &ﬁgg&%@%, & %acuo.

Trituration of the oI|d re5|due W t h "I sopropanol ol Towed by
dryi ng i nSvadiskd) aga

Ji- 2?&5‘°X§s7a¢%;fﬂf‘8?§*m%d‘9§{9§%y Mt At e s 2B 2R dgfe By (2 1
H), 7.45 (s, 3.65)s, 3H), 8055 @n, 4H),1240 (4 21, 435 (n3} 4H), 1.85 (m, 2H), 1.25 (¢, 3H): :
MS (-ve ESD) : 337 (M-H),
MS (+ve ESI) : 339 (M-+H)".
20 e) A solution of ethyl 3-methoxy-4-(3-morpholinopropoxy)-6-aminobenzoate (130

g, 384 mmol) in formamide (280 ml) was heated at 180 °C for 3 hours, during which
time a small amount (25 ml) of liquid distilled out of the reaction. The reaction was
cooled to 125 °C and the excess formamide was evaporated i vacuo. Trituration of the
solid residue with isopropanol (100 mi), followed by drying in vacuo, yielded

25 6-methoxy-7-(3-morpholinopropoxy)-3,4-dihydroquinazolin-4-one (83.0 g, 68 % yield)
as a pale brown solid :
'H-NMR (DMSO dg) : 12.0 (s, 1H), 7.95 (s, 1H), 7.45 (s, 1H), 7.10 (s, 1H), 4.15 (t, 2H),
3.85 (s, 3H), 3.60 (m, 4H), 2.45 (t, 2H), 2.35 (m, 4H), 1.90 (m, 2H) :
MS (-ve ESI) : 318 (M-H)’,

30 MS (+ve ESD) : 320 (M+H)".
1)) Dimethylformamide (2.0 m!) was added dropwise to a solution of



3.85 (s, 3H), 3.60 (m 4H), 2.45 (t, 2H), 2.35 (m 4H), 1.90 (in, 2H) : M
(-ve ESI) : 318 (MH, 30 Ms (+ve ESI) : 320 (MHIf+. f) Dlmethylformamde
(2.0 m) wgg %ﬂgged dropwi se to a solution of WO 01/21595. 03562 45
6- met hoxy- 7- nmor phol i nopr opoxy) - 3, 4- di hydr o- qU|nazoI|n- -o 3.0 g, 261
mml) in thi onyl chloride (700nl) and the reaction was heat ed at reflux
for 3.5 hours. The reaction was cool eds excess thionyl chloride was

removed | 1 6. PSB85 DAUGR MR BB ok WO Jor3fob ©

aqueous sol ution was taken to dition of satura aqu

sodi um bi cdpBder ehlgudwpexnl)(aa@memuorrwes beatedatiesflpi fore. Sbours. The r act ed with
di chl or onet solution was washed with brine
(400 i) an 2 so é%{’)egs/\%rﬂé&op C%iog%gk*rp?s Scllmlrraﬂ(ﬁlﬂée[reg Yo%2% he solid .
21 e3|h Flue \é\nthlkenﬁlphylwawc?mttﬂ)édﬁﬁlh I slﬁhﬁeouﬁﬁﬂlhﬁbiﬁ%shﬂcledwpl(iggjymdu%igﬁ?}f yi lelj;ied
chl oro- 6- net ho ol i nopr opQx ui nazol i ne : oyie as
a pale 3109 %@F‘?‘%s"‘ﬁﬂmw&eﬁ 3g Tgleaqqq})usghag@wgss 1I¥|) 7.38

1H), 4. 3fadtbd wikilic . 2.50
gil) 5010 (m i hﬂi&’gﬂ‘lzaéle(ﬁmsss (N»H?émmc “°\g"g§’§&§ f—l’reparation(g}‘

Conpound Ndring$4 Ormi) and the solyents were removed in vacuo. Tnturatlon of the solid residue

O (7- Azabe etrarret Iu um
hexaf | uor o- pﬂzagétate wg\q@&e%&@ added to a suspension

4-(4-(2- Car@ﬂﬁmtdqmwbi)ﬁﬂld ~iridgphofin ﬁmﬁﬁm&@ﬁ@lmm @¥X¥ balpi nazol i ne
(232 ?FE I n di met hyl fo?mrrgﬁrg*g)guM 5m). Afterpfeggm ngt es,
cycl ohg&y Hll ‘ne (56.9 ng, 0.50 mml) was added and the reaction

Yl
heat ed at 35 1, r t I nto water
(10 n) andﬁdl eth dMIf)hgﬁﬁig ﬂrﬂ ]ﬂ%a(gqa d‘)egg”l( 5@8’%?5@%%@%&9 pi t at ed
was col | ectk@@y 125@1(de)aM0(mBZIﬁed with water (10 nl) and
di et hyl +0f the solid in vacuo yielded the title
conmpound (rllﬁg(g‘l I)%@%’{,:}gl d) as a white solid : ' H NWR (DVBO Q 9.55 (s,
1H), 8.45 on 0 85 (s IH), 25 7.65

onfd
d, d, 2
gt 2;|)H) 7. 2100(() &34%{,@@ Fﬁn"l) 3"’(313’0@& 14, J 16 Hz), 4.20

m“@he}a@ yoro-phgsphate 410 (m
4H), 1.95 ((HAﬁ.ﬂ)@%xﬁg,%d:ﬁinol)%a&de@%ﬁ%sp@ﬁ'&on 0.90 (m 2H :

4-(4-(2-carboxyethenyl)anilino)-6-methoxy-7-(3-mopholinopropoxy)quinazoline (232 -

mg, 0.50 mmol) in dimethylformamide (4.5 ml). After 5 minutes,
cyclohexylmethylamine (56.9 mg, 0.50 mmol) was added and the reaction heated at 50
20  °C for 16 hours. The reaction was cooled, poured into water (10 ml) and diethy] ether (5
ml) was added. The solid which precipitated was collected by suction filtration and
washed with water (10 ml) and diethyl ether (10ml). Drying of the solid in vacuo yielded
the title compound (149.9 mg, 59 % yield) as a white solid :
'H-NMR (DMSO dg) : 9.55 (s, 1H), 8.45 (s, 1H), 8.00 (t, 1H), 7.90 (d, 2H), 7.85 (s, 1H),
25 7.65(d,2H), 7.40 (d, 1H, J = 16 Hz), 7.20 (s, 1H), 6.60 (d, 1H, J = 16 Hz), 4.20 (t, 2H),
4.00 (s, 3H), 3.60 (m, 4H), 3.05 (t, 2H), 2.45 (t, 2H), 2.40 (m, 4H), 1.95 (t, 2H), 1.70 (m,
4H), 1.20 (m, 4H), 0.90 (m, 2H) :
MS (+ve ESI) : 560 (M+H)".
Example 34 - Preparation of Compound No. 34 in Table 1
30 An analogous reaction to that described in example 33, but starting with
S-amino-2-chloropyridine (64.6 mg, 0.50 mmol) yielded the title compound (188.2 mg,
72 % yield) as a white solid :



M5 .(+ve ESI): 560 (M+H)+. Exanple 34 - Preparation of Conpound No. 34 in
Table 1 30 An anal ogous reaction to that described in exanple 33, but

starting W oypseyni No- 2-chl oropyridine (64.6 ng, 0.50 ' d the
title conpound (188.2 ng, 72 %yield) as a white soli dmfe%%{ﬁ%%%

PCT/ GBOOY 03562 46 ' H NVR (DMBO d6),. 10.51 (s, 1H), 9.60 (s, 1H), 8.70 (d,
1H), 8.80 (s, 111), 8.20 (dd, 111), 7.9% (d, 211), 7.85 (s, 1H), 7.65 (d,
211), 7.65 (dH-NMR (DMSQQ)Hz)0.517s, A1) 2160 GHIH), 3.70Qd, 11D, 8.80-, 11D, §30 (dd, 1H, J
=16 Hz), 4.2Q_(t 3.9 6 , 4 { 1 2.40
(a1 oarb oS Bk T8 3SR BB d e G
-Preparati On(&hmggﬂn'\r&16&)’,&_263?&@,3.99@3@'%@ 455,2045 @2H)0 1 hat

described in exarﬁ)l'e but starting with fiuf ur§/I am ne (48 ng, 0.50
nanol ) vyi el d@A#k(ms 4H)t1.9 @uAHdund (200 ng, 81 %yield) as a white solid :

10 ' H NMR ! ., 8.45 (m 211), 7.9 (d, 2H), 7.85 (s, 1 H),
7.60 (m 5%%“9"@?3’7%%@: 16 Hz§, 7.20)(3, 1H§, e.g?) (d, 1H,( J = [23
Hz), 6.40 (ME i % No. 35lia)Table PO (t, 211), 3.99 (s,

311), 3.60 411), 2.45 (t, .2H),. 2. : 1,9 2H) .. MB (+
ES|§ . 544 E%H) +f“‘)nla§”%ﬂ%l+?é?‘i§“§£?°-ﬂ‘q§ é‘?rﬁlp le&i’ﬁéﬁrﬁm%@wh% i§1 ¥gbl e

1 An anal ogmfﬁ,ﬁ@ﬁﬁﬁﬁ' nfEolfvitIa& thi ' wth
t et rahydr of ur furyl amﬁgs'?gn(g’ggﬁg, 0).:%%I mmlkl)ﬁﬂsi el'de d?%gn%ftkf?%%m %nd
(61.6 ny, 25awhitisdidas a white solid : 'H-NVR (DVMBO Q 9.60 (s, 1H), 8.50

E d IlHH) 3102'12%54?%#%0 gig)g 095%5,, Ah s ?18%?.9 }d,gﬁq,g,ﬁg(f,ﬁ@?—éé& - 2 M, )7 ; 40

3.99 (s, 311)3}1),@.99(51( MH,J +16 H3), 820 (31 1Y, 56160 (431180 < 18 H2) 6.48RAH)E.28H) , 3. 25
(m 2H), 2.45 (t H, 2.40 (m 4|—%t 1.95 (Srg 2H) 1.80& ZI—(W 1.60 (m
D) £ NS (v At 440KAEDIARS 2Dy e I .00, 265 G 28D 28000und No.
37 in Table hﬁﬁ@ﬁ@ﬁ)ogous reaction to that described in exanple 33, but
starting with “2- nsnopyr'idi ne (47.3 ng, 0.50 nmot) yielded the title

conpound (42.MS (ﬂgvi EST) 054 i(eH) .
15 Example 36 - Preparation of Compound No. 36 in Table 1
An analogous reaction to that described in example 33, but starting with

tetrahydrofurfurylamine (50.8 mg, 0.50 mmol) yielded the title compound (61.6 mg, 25
% yield) as a white solid : _
'H-NMR (DMSO ds) : 9.60 (s, 1H), 8.50 (s, 1H), 8.05 (t, 1H), 7.90 (d, 2H), 8..85 (s, 1H),

20 7.59(d,2H), 7.40 (d, 1H, J = 16 Hz), 7.20 (s, 1H), 6.60 (d, 1H, J = 16 Hz), 4.20 (t, 2H),
3.99 (s, 3H), 3.90 (m, 1H), 3.80 (m, 1H), 3.60 (m, 1H), 3.59 (m, 4H), 3.25 (m, 2H), 2.45
(t, 2H), 2.40 (m, 4H), 1.95 (m; 2H), 1.80 (m, 2H), 1.60 (m, 2H) :
MS (+ve ESI) : 548 (M+H)".
Example 37 - Preparation of Compound No. 37 in Table 1

25 An analogous reaction to that described in example 33, but starting with

2-aminopyridine (47.3 mg, 0.50 mmol) yielded the title compound (42.4 mg, 17 % yield)

as a white solid :

'H-NMR (DMSO dg) : 10.60 (s, 1H), 9.60 (s, 1H), 8.50 (s, 1H), 8.30 (m, 1H), 8.25 (d,

1H), 7.95 (d, 2H), 7.80 (m, 2H), 7.60 (m, 3H), 7.20 (s, 1H), 7.10 (m, 1H), 6.99 (d, 1H, J
30 =16 Hz), 4.20 (t, 2H), 3.99 (s, 3H), 3.60 (m, 4H), 2.45 (1, 2H), 2.40 (m, 4H), 1.99 (m,

2H):

MS (+ve ESI) : 541 (M+H)".



as a white solid : "HNWR (DVSO @ 10.60 (s, 1H), 9.60 (s, 1H), 8.50 (s,
1H), 8.30 (m 1H), 8.25 (d,. 1H), 7.95 (d, 211), 7.80 (m 211), 7.60 (m

311), 7.380§I§2154I—|), 7.10 (m 1H), 6.99 (d, 1H J 30 = pgéré&Blonsck220 (t,
211). 3.90° (531 3.60 (m 4H). 2.45 (t. 211), 2.40 (m 4M 1.99 (m
211): M5 (+ve ESI) : 541 (M+H)+. WD 01/21595 PCT/ GBOO 03562 47 Exanpl e 38
- Preparation of Conmpound No. 38 in Tab?e 1 An anal ogous reaction to that
descri bed Lg_u“ ] , 9 fo! 88 i 44k fopyridine (47.3 ng, O. 50
mol ) vyi el 08 ' % . yield) as a white solid :
5 1H NWVR (DIVBO M)analogmxsmen tolthit, des:nbed (me;tampl)e 338!)18§ta(tmg with) , 8.50 (s,

1 8.25 dd d,..2 7.65 (d,
2;01), 7 60(3(%“'“‘11’%"“‘5 (&ié‘%f?’“ﬁ%y'e@?ﬂ&%}', t%‘.‘%‘ﬁ‘“?i!ﬁ%‘i‘,&ﬁ % 16 Hz§,
4.20 (t, 21_vield)a3a9ﬂmé%oh¢i3-l-|) 3.60 (m 411), 2.45 (t, 2H), 2.40 (m
4H), 1. 99 ( M@R ve ESI&m: 541 Mrgt | 0 Exanpl e 39 - Preparation
of Corrpéung}'l d@l\ﬁp‘#ﬂblwls "‘5)913!59&9& ﬁ@é&m,éﬁ),{%%akmd&gé ,bed in
exanmpl e 33,4 075 I i el ded
thenPl tle c%hﬁ@a %99@"(&2%%]% %‘Pb @ z&ﬁl te g% H QEMI\Z)F%O)/DNSO
|5 i s sl s 5 kol e s e
' m . m ' . ' : = '
4 20 (t, 2%1‘3"(@4@1959( g![é 3.60 (m 4H), 2.45 (t, 2H). 2.40 (m 411),
2.25 (s, 3I!Ms(.+@$mn542I(M+H)NS (+ve ESI) : 554 (MrH)+. Exanple 40 -
Preparation of d No.. 40 |n TabI e 1 An anal ogous reaction to that
descri b¥¥d hXas 2 39 injTablel i net hyl but yl ami ne (50.9

colid ;IR ?‘ﬁ%%’?’g%‘ﬁs%éb%@}‘*mﬂ%‘”"’%‘(%%‘“?‘e@ i sl ) 09 T
(s IH), 7 mmmpluem-ﬁi?’ 9mg,9.300mmebyjelded 4k titté, comnpound)(239 trgi93 % yieldD (s,

6.50 (d, 111 —16Hz 4.20 (t, 2H), 3.99 (s, 3H), 3.99 (m 1H),
3 60 (m 4&?“‘“%"]“ §°‘t‘1 )240 (m(4H),1.H295 (m 2(_11), 505 1.60 (Enll—l)!_bl 40

(m 1H, 1 EQ-le(lﬂMsoG@ (8160 &) 131), 934085, 161, 8.50Ms, 1H), 8.95 (d, 2H), 8.85 (s, 1H),
15 7.60 (m, 4H), 7.20 (m, 3H), 7.05 (m, 1H), 6.90 (d, 1H, J = 16 Hz), 4.20 (t, 2H), 3.99 (s,
" 3H), 3.60 (m, 4H), 2.45 (t, 2H), 2.40 (m, 4H), 2.25 (s, 3H), 1.99 (m, 2H) :
MS (+ve ESI) : 554 (M+H)".
Example 40 - Preparation of Compound No. 40 in Table 1
An analogous reaction to that described in example 33, but starting with
20  1,3-dimethylbutylamine (50.9 mg, 0.50 mmol) yielded the title compound (61.8 mg, 25
% yield) as a white solid :
TH-NMR (DMSO dg) : 9.55 (s, 1H), 8.50 (s, 1H), 7.90 (d, 2H), 7.85 (s, 1H), 7.80 (m,
1H), 7.59 (d, 2H), 7.40 (d, 1H, J= 16 Hz), 7.20 (s, 1H), 6.50 (d, 1H, J = 16 Hz), 4.20 (t,
2H), 3.99 (s, 3H), 3.99 (m, 1H), 3.60 (m, 4H), 2.45 (t, 2H), 2.40 (m, 4H), 1.95 (m, 2H),
25  1.60 (m, 1H), 1.40 (m, 1H), 1.20 (m, 1H), 1.05 (d, 3H), 0.85 (d, 6H) :
MS (+ve ESI) : 548 (M+H)".
Example 41 - Preparation of Compound No. 41 in Table 1
An analogous reaction to that described in example 33, but starting with
2,2,2-trifluoroethylamine hydrochloride (67.8 mg, 0.50 mmol) yielded the title compound
30 (7.8 mg, 3 % yield) as a white solid :




M5 (+ve ESI) : 548 (M+H)+. Exanpl e 41- Preparation of Conpound No. 41 in
Tabl e 1 An anal ogous reaction to that described in exanple 33, but starting

with 2,2, 2-1ri roet hyl am ne hydrochl oride (67.8 nuy, yi el ded
the title i‘xés%ﬁa%? 30 (7.8 'y, 3 %yield) as a‘hite solq’ici '{%56’1/21595
PCT/ GBOQ 03562 48 'H- NVR (DMSO d6) : 9.59 (s, 1H), 8.65 (t, IH) 8.50 (s,
1H), 7.90 (d, 2H), 7.85 (s, 1H), 7.60 (@8 211), 7.50 (d, | = 16 Hz),

(7-8'203(H)s, 13%0‘}16}@& sdeg 9]5§(s1ﬁ1ﬁé)65 2411?9 s(sg 4’ ?iﬂ) 97990%05%3@5 (%/?Q +3e99
ESI) :lis46 (M%r?d, Eﬁﬁﬁ;ué{,hzl ﬁ;@’(ﬁihmrﬁﬁﬂ(dctﬂpbagﬁfm4201t,BH),TabL e |
A 33 t

Cobuty! ot neFEEL a8 49048, £676h A8 20 AR PeG e pnbia e Be Y . 17
%vyield) as Mswﬁsmxﬂmmm)ﬂ NI\/R (DI\/SO d6) : 9.52 (s, 1H), 8.50 (s, IH),
7.95 (m 1H) . 7.90 (d waBicls . 758(d 2H) 738(d IH J
=16 Hz), 7.2 Ne. 42in Ta (t 3.97 (s,

3H), 3.58 4 ’ 95 2
s i ok'%g"“s““g‘g%““s‘“g%%” %““*ﬁﬁ%{’ eﬁ%%"@@%ﬁ% (m 2.
Prepar ati on G$0b@b'hpunﬁr(dﬁﬂmg,0:50|1mndlaijubﬁedthe$nmmmmhd>mﬂsmg EVU%IwaH)Ta@ t hat

described in eﬁﬂa{épﬁ: 33, but starting with 2-nethyl pentylam ne (50.9 ng,
0.50 mmol) ylevr d° ‘F‘le title conpound (33.5 ng, 13 % yield) as a white

solid : 1H NVRNNARROMED dq): $5_24(s(lﬁH)1850(s m?egs?m iH)"'?QOfd,%I),‘fl_BSdsg/l 299?d

(%(:25222 18‘Z(t8 %Hé#y“@ . 238 ?és(éﬁlﬂé éél@),67120(2,d11);ﬁ601@ 12121936§2181§m, 2H2) i
(i, 3I(—I), OH%M d 3‘—1)% %/gﬁ?ﬂ%%ﬁ(?(tzz@iéﬁm%@rmgﬁ 4 lgg(& epar ati on

of Conpound NG5 (g 1H) 0BRKA,6H) : An anal ogous reaction to that described in

exanpl e 3c, St I | + 25 4-chl or o- 6- met hoxy- 7- benzyl oxyqui nazol i ne
(150 ny, 0.5 wfﬁgbngg%ﬁ%{bﬁ) *4-am noci nnanate (96 ny, 0.50 nmol), vyielded

the title comEzample 4326epiratiGof Cothfdithd No. 43 in Table 1

15 An analogous reaction to that described in example 33, but starting with
" 2-methylpentylamine (50.9 mg, 0.50 mmol) yielded the title compound (33.5 mg, 13 %

yield) as a white solid :
'H-NMR (DMSO dg) : 9.54 (s, 1H), 8.49 (s, 1H), 7.98 (1, 1H), 7.90 (d, 2H), 7.84 (s, 1H),
7.56 (d, 2H), 7.39 (d, 1H), 7.19 (s, 1H), 6.59 (d, 1H), 4.18 (t, 2H), 3.96 (s, 3H) 3.53-3.61

20 (m, 4H),2.93-3.16 (m, 2H), 245 (t, 2H), 2.32-2.41 (m, 4H), 1.87-2.02 (m, 2H), 0.95- -
1.68 (m, SH), 0.85 (t, 3H), 0.84 (d, 3H) :
MS (+ve ESI) ; 548 (M+H)".
Example 44 - Preparation of Compound No. 44 in Table 1

An analogous reaction to that described in example 3c, but starting with

25  4-chloro-6-methoxy-7-benzyloxyquinazoline (150 mg, 0.50 mmol) and ethyl
4-aminocinnamate (96 mg, 0.50 mmol), yielded the title compound (226 mg, 92 % yield)
as an off~white solid :

'H-NMR (DMSO dg) : 11.25 (s, 1H), 8.83 (s, IH), 8.28 (s, 1H), 7.81 (m, 4H), 7.66 (d,
1H, J=15 Hz), 7.5 (d, 2H), 7.38-7.45 (m, 4H), 6.63 (d, 1H, J = 16 Hz), 5.34 (s, 2H),

30 421 (q, 2H), 4.02 (s, 3H), 1.26 (t, 3H) :

MS (+ve ESI) : 456 (M+H)".



as an off-white solid : "HNWR (DMSO Q@ 11.25 (s, 1H), 8.83 (s, IH)., 8.28
(s 1|—|) 7.81 (m 4H), 7.66 (d, 1H, J = 15 Hz), 7.5 (d, 2H), 738745(m

J =16 Hz), 5.34 (s, 2H). 30 4.21
1 (t 3'36%”2115%5 (+ve EST)): 456 (ﬁ/iH) 2000 o3 31505 PReF RS 45"

4- Chl or o- 6- et hoxy- 7- benzyl oxyqui nazol i ne, used as the starting material,
was obtained as foIIows : a) A mxturewof

2- am no- 4- bRUAGkPEMhIRS uséBas e SRR knaterfal Wak
according to J. Med. Chem 1977, 20 146 149) gnd Gg daes reaggfr,fﬂlﬂ 49,

0. 05nol ) i resdpliswse (100mM") was stirred and heated at reflux for 24 hours.
Sodi um acetgt e 2R GHR e 6 onol) were
added to thag reggtlon 021 xture-hge@}%ﬁ%eﬁhﬁe%@e o?eéa#&r@%i) >3 hours. The
vol atiles v@re@aneémoading);oJ Med pCheat. 1977, zapltmlmanmdmréageﬁtftugesn due, the
solid ed,.b | {i t h_wa nd dried.

Recr yst @éﬁ‘?‘g E@F’@ ‘%‘lstl"\é%}%ﬁwate%t reflu for 24 hours. Sodium

7-benzyl OXYacGtaﬁ'{B bggm@mmﬁlahadédﬁauua@zesmno@z%sl) Q%n?ﬂde@étﬂ@&h&ioﬁ) as a

white solid., b) D|rreth formam de (0. was added dropwi se to a

sol ution ofmixgureandihps QWMG@M rvolptiles avens temoxeddye - (5. 00 g,
.17.9 I heat ed t
reflugﬂ:‘)oa 1% ﬂl%??’?aﬁ%%%@@%%}ﬁexcg@ﬁeﬁ%g@%ﬁl e‘g‘?’sﬁ :
renoved i n witicwetenand dried. Rewrysfallisation framenotticgeidlyidldedvi t h t ol uene (3 x 50 m )
t t I f the t hl orj.de. T [ t ak

i i or Yt Rasned o mthon i MB¥prafitgrolid-ons O 26 ¥41% Weld et whisemotighbous
sodi um hy(h)ogermﬁﬁmbmaanmwmgrwaé&@&drmapvawow%ﬁhoﬁ&PO m) and the

organi ¢ phase was _dried over nesi um sul phate. Sol vent evaporation in

vacuo yi el dearethexy-ibgnzyl Wr?e‘i'ﬁ’b qmwahwmy@%s,zmﬂ mmoD4n gfony]l 90 %

116 55 Samabe oyt ity ek bR, oy Pl ol 52, (2

301 (I\/H—I)ceolempqzsb thiartyl chlmdqouasabmovedoh vainopad ti rbﬁdueéwaslaﬁeo“ﬁe 1 An

énal 0go r SCI | X tin th 25 |

2~ am ol na ity thuBfe e S0 Rt Uilase RE B ctlptiad s B m% W, 72 %

yield) as up m/ﬂichlbr(ﬁﬁéthaile /(550 ml), the solution was washed with saturated aqueous sodium -
hydrogen carbonate solution (100 ml) and water (100 ml) and the organic phase was

5

dried over magnesium sulphate. Solvent evaporation in vacuo yielded

4-chloro-6-methoxy-7-benzyloxyquinazoline (4.80 g, 90 % yield) as a pale brown solid :
20 'H-NMR (DMSO ds) : 8.85 (s,1H), 7.58 (s, 1H), 7.50 (d, 2H), 7.40 (m, 4H), 5.35 (s,

2H), 4.00 (s, 3H) :

MS (+ve ESI) : 301 (M+H)".

Example 45 - Preparation of Compound No. 45 in Table 1

An analogous reaction to that described in example 33, but starting with
25  2-aminoindan (66.9 mg, 0.50 mmol) yielded the title compound (189 mg, 72 % yield) as
~ a white solid :

'"H-NMR (DMSO dg) : 9.54 (s, 1H), 8.47 (s, 1H), 8.33 (d, 1H), 7.89 (d, 2H), 7.83 (s,

1H), 7.55 (d, 2H), 7.42 (d, 1H), 7.10-7.27 (m, 5H), 6.55 (d, 1H), 4.51-4.63 (m, 1H), 4.18

(t, 2H), 3.96 (s, 3H), 3.53-3.60 (m, 4H), 3.15-3.25 (m, 2H), 2.75-2.87 (m, 2H), 2.44 (t,
30 2H), 2.33-2.40 (m, 4H), 1.87-2.01 (m, 2H) :

MS (+ve ESI) : 580 (M+H)".



'H-.NVR (DVBO d6) : 9.54 (s, 1H), 8.47 (s, 1H), 8.33 (d, 1H), 7.89 (d, 2H),

7.83 (s,

1H),

7.55 (d, 2H), 7.42 (d, 1H), 710727(m 5H), 6.55 (d, 1H),

4.51-4.63 (‘%0%%5,5 4.18 (t, 2H), 3.96 (s, 3H), 3.53- G%Cg;ange,a%sz

3.15-3.25 (m

2.75-2.87 (m 2H), 2.44 (t, ‘30 2H)

1.87-2.01 (m 2H) : M5 (+ve ESI) : 580 (M:H)+. WO 01121595 PCT/ GBOO’ 03562
50 Exanple 46 - Preparation of Conpound f. 46 In Table 1 An anal ogous
reaction to tmmgenIPm;ammmEuMEobdﬂinﬂaﬂﬂél ng with 2-thiophene

et hyl am ne (63.9 0, 50 nmol ) I ed,h,titl ound , 100 %
yield) as a mteq‘g‘m'\a!?g"“%‘ewﬁm t%meg?fg'y §?r@ ‘&‘F&Péwa‘ﬁm (s, IH),

8.18 (t,
7.30-7.34 (m

1H) .9

ae%amme (63%%%5 g ;ylzlcféz tﬂeqxﬂe%b%go&m‘tin(@ﬁ 1hb|) 0 (1,

2H), 3.96 (s, %yi#&)asawtss@m(m 4H), 3.38- 3 47 (m 2H), 3.00 (t 2H) 2. 46

(t, 2H),

10 Exarrpltza 2?‘*21“@%@%56% 9]7?58‘%0@30% %@T\,}ﬁl ﬁl}s(twﬁfgg}ég@% .84 bg H)}

reaction to ts(dd2Hy; 7idbed, 1H), R3RNB4 en33), ALY (sslny,smgwmzﬂ),ﬁs (d

f:;)rrpound- (Zlgim norret b f?%%)”ﬁé% %@%42&-{@% ZK‘P&'@& g%ﬁ:\ﬁﬁ) 56&/50 do6)

5- et hyl

9. 54

(t, 2H),

. 558 ( M+

7.56 (d, S’2H)
(d, I'H,

%;Iﬁ%ﬁﬁzl%&m? %ééom(mH)m 7.90 (d, 2H), 15 7.84 (s, IH),

659(d IH) 6.13 (d, 1H), 5.98
(m 2H) : MS (+ve ESI)

4, :Ms((ﬂvem su(wmt 97 (s, 3H) 3.52-3.61 (m 4H), 2.45
. 4 "prébabation of | :

. 48 in Table 1 20 An

anal ogous react i OrAd eﬁs rdmontdlhitdbscnbefchﬂmkanﬁSBMSMagﬁmhg W th

3-aninotetra
mol ) vyi el de

S A o G e

1H NVR (DIVBO& 95§1e(<ﬁas&klht &0 (s, 111), 8. 49 (d, 1H), 7.92 (d, 2H),

7.84 (s

IH),

52 (d, IH,

550465 (o HAMR O _o_mzz; mds)z§ss(s9 348M£I)3@2,3PB472M6 ),

A7 1 s . 1ot e Al orf s

3. 40- 3. 50
2.45 (t,

20

30

1H), 4.33 (d, 2H), 4.19 (t, 2H), 3.97 (5, 3H), 3.52-3.61 (m, 4H), 2.45 (t, 2H), 2.31-2.41
(m, 4H), 2.23 (s, 3H), 1.88-2.02 (m, 2H) :
MS (+ve ESI) : 558 (M+H)".
Example 48 - Preparation of Compound No. 48 in Table 1

. An analogous reaction to that described in example 33, but starting with
3-aminotetrahydrothiophene-1,1’-dioxide dihydrochloride (104.5 mg, 0.50 mmol) yielded
the title compound (253 mg, 96 % yield) as a white solid :
TH-NMR (DMSO dg) : 9.55 (s, 1H), 8.50 (s, 1H), 8.49 (d, 1H), 7.92 (d, 2H), 7.84 (s, 1H),
7.59 (d, 2H), 7.45 (d, 1H), 7.18 (s, 1H), 6.52 (d, 1H), 4.50-4.65 (m, 1H), 4.19 (t, 2H),
3.96 (s, 3H), 3.53-3.61 (m, 4H), 3.40-3.50 (m, 1H), 3.10-3.35 (m, 2H), 2.89-2.98 (m,
1H), 2.32-2.53 (m, 1H), 2.45 (t, 2H), 2.32-2.41 (m, 4H), 2.01-2.18 (m, 1H), 1.88-2.01 (m,
2H):
MS (+ve ESI) : 582 (M+H)".
Example 49 - Preparation of Compound No. 49 in Table 1

An analogous reaction to that described in example 33, but starting with

2-(methylthio)ethylamine (45.8 mg, 0.50 mmol) and yielded the title compound (166.6
mg, 68 % yield) as a white solid :




2H) : MS (+ve ESI) : 582 (MtH)+. Exanple 49 - Preparation of Conpound No..
49 in Table 1 30 An anal ogous reaction to that described in exanple 33, but
starting whbilisgs (et hyl thi o) et hyl am ne (45.8 ng, 0.50 i el ded
the title conpound (166 6 ng, 68 %yield) as a white s |@9@%%1/21595 '
PCT/GBOO/03562 51 H—NNR (DIVBO d6é) : 9.56 (s 1H), 8.49 (s, 1H), 7.89 (d,
2H, J = 8 7.85 (s, 7.59 (d, gH, J 8 Hz), 7.41 (d,

77 Skt e s Wt e ) (g
( t 2H J =7.39 td&; 2H, P=38Hz), 741 (dniHAH; 16 Hz})9.1045, 18D)6.36 @31H, D% 16 Hz),ZHP 5 M5

oo 55 oSO oIR8 1 ool 381 ot SR AL 5 D

was added tggz), 245, ympﬂmiz),@jwim%xa,mmpzw(baqus%o , 220 nmol ) and
4-chl or o- 6- rret hoxlgﬁlg 83 rmr hol i nopr opoxy) qui nazol i ne (168 ng, 0.50 nmol),

in 1o i soprMsdiee he reaction was heated at 40 C for 30 m nutes
and t hen atE?ﬁ{'ﬁe§Boi’g,%|é'rgﬁéé§&%“¥§0f£m‘% |5gr}n\ﬁm§eil | owned to cool to ambi ent

t enper at ur s collected by suction
filtration and vﬁsﬁaﬂonm?ftlmhﬂhyzirhglﬂomiacutmemarw S0GnkD.50 nimel) wgs added to s

mat eri al vyiel edtet Ieco 94%ie|d) as a white solid
: 15 1H NNF??‘%WE’@% ﬁ*‘sz 8.88 (s, 1H) 8.50

(s, 1H) 7.8h¢ mo-s-ﬁiéihoxyqf@-rﬁ&phouﬂo r&p%ﬂﬁabolu?e— mfng, 0. mmﬁ (d, 1H, J
= 16 Hz), 4.30 (t, % ’ﬁ% 98 (m ,382(m
2H), 3.6 (isppropgnol 5 l)m;e xmpowai eqted at 407C fo@%sm(m amH}lenat 2t

M5 (+ I d No. 51
2 e R oS M w PRSI Bt bl il o G
rifl uor oet which hadiprecipitdtedwas dojldeted by suctiorefitrhfidn a@,wﬁhéﬂ)wnhﬂie)hyheﬂier

nmet hyl t hj 0 hyl am,ne (40 . 0.4 wer e t|on of
Edi ne%/hy@#ﬁs)‘}’éyﬁfya?&w@(%g%ai)ﬂ?‘é : "ﬁea?mpm Vi imb Sa 0 Seldy ot

(3- di met hyhpeiald~pr opyl ) - 3- et hyI car bod| [ m de hydrochl or| de (84 ng, 0.44

ml) in 25 dlrrethlacetam é m ). action_was irred at anbient
terrperatlﬁreHMﬂgM&}%) 11.55 (s, 1H), 11. 10 (s, lH),888 (s, 1H), 850 (s, 1H) 7.85 (m,

4H), 7.68 (d, 1H, J = 16 Hz), 7.45 (s, 1H), 6.63 (d, 1H, J = 16 Hz), 4.30 (t, 2H), 4.20 (q,
2H), 4.05 (s, 3H), 3.98 (m, 2H), 3.82 (m, 2H), 3.45 (m, 2H), 3.30 (m, 2H), 3.10 (m, 2H),
2.35 (m, 2H), 1.25 (t, 3H) :
MS (+ve ESI) : 493 (M+H)".
20 Example 51 - Preparation of Compound No. 51 in Table 1 _
4-(4-(2-carboxy)ethenyl)anilino)-6-methoxy-7-(2,2,2-trifluoroethoxy)quinazoline
hydrochloride (132 mg, 0.40 mmol) and 2-(methylthio)ethylamine (40 mg, 0.44 mmol)
were added to a solution of 4-(dimethylamino)pyridine (98 mg, 0.8 mmol) and
1-(3-dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride (84 mg, 0.44 mmol) in
25  dimethylacetamide (5 ml). The reaction was stirred at ambient temperature for 24 hours
and then heated at 70 °C for 2 hours. The reaction was cooled, water (10 ml) was added
and the reaction allowed to stand overnight. The solid which precipitated was collected
by suction filtration and purified by flash chromatography on silica gel, eluting with

0-10% methanol in dichloromethane. Solvent evaporation in vacuo, yielded the title

|
t

2-
4-
1-

30 compound (84 mg, 43 % yield) as an off- white solid :
HPLC /LCMS (RT) : 2.18 min :
MS (+ve ESD) : 493 (M+H)".



and then heated at 70"C for 2 hours. The reaction was cool ed, water (10 m)
was added and the reaction allowed to stand overnight. The solid which

preci pi t at ggo\YpsissL! | ected Dby suction filtration and purljctr}(?ﬂoﬁ%si | ash
chr omat ogr apﬂy on silica get, eluting with 0-10% nethandl "1 n

di chl oronet hane. Sol vent evaporation in vacua, yielded the title 30
conpound (84 ng, 43 %yield) as an off- #hite solid : HPLC/ LCMS UM 2.18

mn . M (+va-ESRxarboddethényinilino)\onehé:31 505 PaithickRioRPfidazolide

4- (4-(2-carboxy)ethenyl)anilino)-6-mnmethoxy-7-(2,2,2
trifl uoroet hg‘X%')’ﬁfﬂi’ﬁ‘fngﬁﬁswﬁyﬁlﬁ’G@ﬁﬂdm ?"ﬁééﬂf"ggwét arting material was

bt ai ned f”P@tﬁs's' ﬂ?&fn?&' s added
1('.30 ZI rs]gl u?isor??of 0et yf‘ﬁ%/%m at?gyf?’g?oéﬂggﬁggg%me%f%sloﬁﬁﬁfl%?hf}l%%ﬁﬁgm ge
(400 m) and (§&:2gr308mmalpindinatthylfarmarhiiz (400 hl) Andthe réhetidn heated & 120 °C.

th |_ph .£63.4. q, 360 I d 15 i nut and th
eact i on Readdi ituospeteflmethapestipapass 63 Halmofrepaddi ouray e bi on
tenperature, gald fiefdcti6i hiated a0 °8 fbr Y%@Qdﬁ@rﬁ&ﬁnﬁc&&@ﬂo!aﬁi&é&ﬁﬁs { aken

filtered. The filtrate was evaporated in vacuo an he resi
up in a nixt temeperturg; diethyllether (460 m{BWE addéd and it reating wan Sltgred The filtrateThe

[ | trat ' t total .10 2 1| d
Che ool i d- ek CoapGRRSEF bdelh B 18 ro 3o Bale iy miftnd it Bt 35 ™ "
trT 11 Gor oet hoxy )~ 3. Aet no i Dot g b e o atowl
rifl uoroetho - 3- X Nnzo; ) . 0.9, %yield) as a ite
crystal | iffle ¥ °‘.fg§ M‘gﬁ@%@"‘g}‘d‘ﬁ E&a?ksaépqwasyolwpﬁbssmpﬁmﬁyn(d, 1H,
Bz) 5. 61 q, Ty as Sy acus yilded thyl 027 ippootipryS-pethoggbenzogs
M5 (+ve ESI) (43.©8,52%wield) as ovhiBoerystallinessolid : sul phuric acid (64 m) and

t rat edifhtale ' 1Q. , 152 | d ' |y,
Thour.  to o EANRIDISGed ! Ghurs £ s 1Y meoti R IS e B L H e O

4- (2,2, 2-tri BIHASBI Q)57 He), B.QB!@QBI;@&tﬁ{zﬁ)ﬁﬁsﬁ(sg?»H)Ql.QQthaﬂjn.???Pltz):5 c
a .

di chl oroneth 340 m acef,ic acid (173 m') and water

The react!?on %E‘?SQFP})%\@@‘*&- warmto anbient tenperature over 60 hours
(Wi th vigoroys MeebpRhtld sufhifié adkPi6s phl Snd @éﬁﬁw@?ﬂ?@a e d, and
t he organic gﬁase washed w t'h vvatdg?Q(G 2 253 . e g?%@ﬁ?c b'gééee was
concent r at edmob vegre addgd cantipushy owér 1200r, k¢ 2 tweplinexsystem cofBihing 4 stined added and

the, S0l 1 d WL 55| 4 150 SOl SRy A5 01 fm DTY1 10

of. the solid 1Th vacuo"yi
dichloromethane (340 ml), acetic acid (173 ml) and water (40 ml) at 5 °C. The reaction

20  was allowed to warm to ambient temperature over 60 hours (with vigorous mechanical

stirring), the aqueous phase was separated, and the organic phase washed with water (6 x
250 ml). The organic phase was concentrated to a total volume of ~200 ml, isohexane
(150 ml) was added and the solid which precipitated was collected by suction filtration.
Drying of the solid in vacuo yielded ethyl

25  3-methoxy-4-(2,2,2-trifluoroethoxy)-6-nitrobenzoate (21.7 g, 52 % yield) as a yellow
solid. The mother liquors contained a mixture of product (28%) and starting material
(72%) which was recycled in a latter reaction
'H-NMR (DMSO dg) : 7.80 (s, 1H), 7.42 (s, 1H), 4.90 (g, 2H, J =7 Hz), 4.20-4.35 (m,
2H), 4.00 (s, 3H), 1.32 (t,3H,J=7Hz) :

30 MS (+ve ESI) : 324 (M+H)".
c) A suspension of ethyl 3-methoxy-4-(2,2,2-trifluoroethoxy)-6-nitrobenzoate (24.0
g, 74.3 mmol) and 10% palladium on carbon (3.0 g) in a mixture of ethanol (100 mI) and



25 3-met hoxy-4-(2,2,2-trifluoroethoxy)-6-nitrobenzoate (21.7 g, 52 %yield)
as a yellow solid. The mother |iquors contained a mxture of product (28%

and st ar tyy rial (72% which was recycled in a la ion :
“H NMVR (D\/E%llgagg 80 (s, 1H), 7.42 (s, 1H), 4.90 (q, F}Eﬁ/&nﬁ@&&é
4.20-4.35 (m 2H),4.00(s, 3H), 1.32(t,3H,J=7Hz): 30 M5 (+ve ESI) : 324
(MH)'"". ¢c) A suspension of ethyl 3-neskhoxy-4-(2,2,2-trifluoroethoxy)-6

1 ODENZ0q bl il oA WA AR b B agnig. (3,0,0) 11
acet at F ( 7EKemdv).l oﬁahe ca:alyst byiﬁh?tien, fdlowdrbusﬂ\lx:ge;aﬂor&tyodmwo fynef)dreg?I ggulr ?]

R S

Vacuo-yi ol GLHT ST G o PP e YRR BB oat o
(20.2 g, 9%r86yisctidd) as a pale brovvn SO|Id - 5 "HNW (DVSO Q 7.20 (s,

1H), 6.45 | 6. 40 0
AR Y S'EM@MWQX(;S%NKSGH‘&Géﬁ(sgqﬂ)vlé)‘fo(s’ (sRtea =18, (v h-

VB (+ve 55'4)220@5%499”( 363)(s,‘3}§§‘ Lﬁﬁ’ﬁg 197 =27 iy

2-am no-4-( ’0et hoX oxybenzoate (20.2 10 g, 69.1 nmol)
and f or mraniM8 ({v6ESD): msMﬂé)a,t ed at 175 C for 6 hours. The m xture was

allowed to nperature, ethanol (150 m) was added and the
reaction &ﬁgg%ﬁoéslg%“m*ﬁ 18 hours. Collection of the solid which had
preci pitat gj byﬁm&m%feﬂlyllza:ambqn(zz‘phiﬂwméﬂbxyymieﬂmymmmnol (2 x

m dd
2 ot oty 9.1 ol and forgieaide (A0 was heated gy H1Sfor 6 bows, The inerg was 5 o 84

% | d | 12. 10
(syll a) )8a3%10gv§d ﬁ,ldlg,bai ® fﬂgmiéﬂ(? g&;{ ) emaﬁ((m&o Fg&n wasldaaé%ﬂnﬁmc@on

J=7Hz) | 3. 9Cllowedo staud for L&shauss. Co lecmsotth:sphdmcleha@r&bi)atedmctémm+ 20

g)naﬂgicyﬁﬁ?%%%ﬁgmg%}&%@%‘%i@ﬁ@ roqu|dr%m%ﬁzodﬁgéfJ gi%ld%%‘lS 8 g,

57.7 mol ) e-ﬁethbky PR, zqhﬂﬁﬁmano:@qemmmmelmme (198 gy84 % eieldyds at
reflux for hours. The, 1eac} was cool ed, excess thionyl chloride was

removed!¥ n W%&W‘“Fé%‘i‘ ue was
H-NMR (DMSO d¢) : 12.10 (s, 1H), 8.00 (s, 1H), 7.51 (s, 1H), 7.30 (s, 1H), 4.90 (g, 2H,

J =7 Hz), 3.90 (s, 3H) :
MS (-ve ESI) : 273 (M-H),
MS (+ve ESI) : 275 (M+H)".

20 ¢) Dimethylformamide (0.1 ml) was added dropwise to a solution of
6-methoxy-7-(2,2,2-trifluoroethoxy)-3,4-dihydroquinazolin-4-one (15.8 g, 57.7 mmol) in
thionyl chloride (200ml) and the reaction was heated at reflux for 6 hours. The reaction

was cooled, excess thionyl chloride was removed in vacuo and the residue was
azeotroped with toluene (2 x 50 ml) to remove the last of the thionyl chloride. The

25  residue was taken up in dichloromethane (550 ml), the solution was washed with
saturated aqueous sodium hydrogen carbonate solution (2 x 250 ml) and the organic
phase was dried over magnesium sulphate. Solvent evaporation in vacuo yielded
4-chloro-6-methoxy-7-(2,2,2-triflucroethoxy)quinazoline (16.3 g, 97 % yield) as a cream
solid :

30 'H-NMR (DMSO dq) : 8.95 (s, 1H), 7.65 (s, 1H), 7.25 (s, 1H), 5.05 (q, 2H, ] = 7 Hz),
4.00 (s,3H) :
MS (+ve ESI) : 293, 295 (M+H)".



azeotroped with toluene (2 x 50 m) to renove the last of the thionyl
chl ori de. The 25 residue was taken up in dichloronethane (550 m), the

sol ution with saturated aqueous sodi um hydro te
PhiGcidhpes

sol ution (2 x m) and the organic ' phase was+dried over nagnesi um
sul phate. Sol vent evaporation in vacuo yi el ded
4- chl or 0- 6- et hoxy-7-(2, 2, 2-trifl uoroethagxy)qui nazoline (16.3 g, 97 %

yrel d) o5 o chiearn ngaighdons Aot R dRUBEN i 285 S 05,
293, 295 (wm-emm-meﬁmﬁmeizmmmmmmm’smg,ansaamol)andeact|on to
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Zn?4 ?zam ngc ﬂﬂéiﬁ] adbd&?é dﬁshéﬂg,%y.g,(z 22 iflaprettho)qiskesline
car boxy) et henyl ) ani |no - 6- -7-
trifluoroet hobéi% y&) %7454W9@DW1W@@S@@(5 17 g, 74 %yield) as a

whi t lid : 4

7757 85 (m EpRUSERE G edtnifes &l Balt (), AaSelds )

(ZII;/LDI—D4185E§<S (d31-l)[),74&’l£sl5(lm,€65ﬂld) 1H), fz%C-g 12 %m, gmbm%észﬂllﬁ gl' \é:a Efl?a\ : 293, 295
a +0 oun n Tabl e n

anal ogous re%%W%Wtéﬁgéiéé%ed |nn2xanpl e 51, but starting with

cycl opentyl anMQQ ve & 3029gthrﬁyl ), yielded the title conpound (39 ng, 20

%yield) as an off- V\/mte SO|Id HPLC/ LCVS (RT)I:COZ 32 (rjn&o 5%5 VB

(+ve ESI) 10 /JEsanipl dpans ‘ n¢ Fahid nmpoun in

Table 1 A Ioo t but starting

with cyclohexyl grﬁdﬁaﬁaﬁgﬁﬁéﬁ%ﬁ ?ﬁ%%?‘%n%ﬁ%%@%ﬁ“?%ﬁs% fpound (90

mg, 45 % yi el eiriopentylamine{(37 mg/0.44mmol)] yleldedtie tifRt ontpotiMBoThg, 20 %iheldy a5 © VB

(+ve ESI) : 501 xanpl e 54 - Preparation of Conmpound No. 54 in
(rve ESI)": 501 d ML) Lo

HPLC/LCMS (RT):2.32 min ;
15 MS (+ve ESI) : 487 (M+H)".
Example 53 - aration of Compound No. 53 in Table 1
An analogous reaction to that described in example 51, but starting with
cyclohexylamine (44 mg, 0.44 mmol), yielded the title compound (90 mg, 45 % yield) as
an off- white solid :
20 HPLC/LCMS (RT):2.45 min:
MS (+ve ESI) : 501 (M+H)".
Example 54 - Preparation of Compound Ne. 54 in Table 1
An analogous reaction to that described in example 51, but starting with
aminomethylcyclohexane (50 mg, 0.44 mmol), yielded the title compound (137 mg, 67 %
25  Yyield) as an off- white solid :
HPLC/LCMS (RT) : 2.62 min :
MS (+ve ESI) : 515 (M+H)".
Example 55 - Preparation of Compound No. 55 in Table 1
An analogous reaction to that described in example 51, but starting with
30  5-amino-2-chloropyridine (56 mg, 0.44 mmol), yielded the title compound (40 mg, 19 %
yield) as an off- white solid :
HPLC/LCMS (RT) : 247 min :



An anal ogous reaction to that described in exanple 51, but starting with
am nonet hyl cycl ohexane (50 ng, 0.44 nmol), yielded the title compound (137
nmy, 67 % @ lgld) as an off- white solid : HPLC / LCNgx(dBob3sez- 62 mn :
M5 (+ve E’é 12?‘%‘9315 (MtH) + Exanpl e 55 - Preparation of Commound No. in
Tabl e 1 An anal ogous reaction to that described in exanple 51, but startl ng

with 30 5-am'n02chloropyridine(56ng-i 0.44 mol ), yielded the title
conpound (4fs g%g(()gqﬂg‘) as an off- white solid :. HPLC / LCVS OM 2. 47
mn : V\00112 95 CT1 GBBOQO 3562 55 I\/S : 530 (MtH) +. Exanpl e 56

- Preparat | ogous reaction to that

descri bed i n ?E%ﬁ : 0. 44
mmol ), vyi el ded tlgtfug conpou%gét(ig&nM&ﬂﬁ&wlgl el 5‘1 as ﬁ&éﬁsrrgf f- white
solid : HPIfﬁfdrjdﬁﬁﬁe(mB mg, 344 mmol), yieM8d (he\title Ginpound493 mig) B2 fotyield)asapl € 57 -

Prepara |onﬁo i‘%ﬁi@und No. 57 in Table 1 An anal ogous reaction to that
descri bed b2 51, but starting with to tetrahydrofurfurylamne (44

ng, 0.44 myEpLCc/DeME 141®1 fnii | € conpound (138 ng, 69 % yield) as an off-
white solid : HPLC / RT) : 2.11 min: M (+ve ESI) : 503 (MH) +.

Exanpl e 58 M8 @f"éﬁ&l}at“%% Corrpound No. 58 in Table 1 15 An anal ogous

reaction t t ting with
3-am nopyri" caitle conmpound (172 ny, 87

%yield) as anAnfahalogdmlr@csm tlodhat dmnﬁed inleoifipl¢ BT,)but StaBingwith : M5 (+ve
ESI) 6 a Pre rat.i Co oun 5 Table 1
An anal! BQOM@@‘%ML‘QP%@S r d%%ﬁ?‘r{“l%c gfﬂgt'?ﬁ’%? r‘l}‘| with
ort ho- yield) as an off- white solid :

HPLC/LCMS (RT):2.11 min:

MS (+ve ESD) : 503 (M+H)".

Example 58 - Preparation of Compound No. 58 in Table 1

15 An analogous reaction to that described in example 51, but starting with

3-aminopyridine (41 mg, 0.44 mmol), yielded the title compound (172 mg, 87 % vield) as -
an off- white solid :
HPLC/LCMS (RT) : 1.87 min :
MS (+ve ESI) : 496 (M+H)".
20 Example 59 - Preparation of Compound No. 59 in Table 1
An analogous reaction to that described in example 51, but starting with ortho-
toluidine (47 mg, 0.44 mmol), yielded the title compound (188 mg, 93 % yield) as an off-
white solid :
HPLC/LCMS (RT) :2.61 min:
25  MS (+ve ESI) : 509 (M+H)".
Example 60 - Preparation of Compound No. 60 in Table 1
An analogous reaction to that described in example 51, but starting with
2,2,2-trifluoroethylamine (44 mg, 0.44 mmol), yielded the title compound (181 mg, 91 %
yield) as an off- white solid :
30 HPLC/LCMS (RT):2.61 min:
MS (+ve ESI) : 501 (M+H)".



toluidine (47 mg, 0.44 mmol ), yielded the title conpound (188 ng, 93 %
yield) as an off- white solid : HPLC/ LCMS UM 2.61 mn : 25 M5 (+ve ESI)

: 509 (I\/H-|)+ le 60 - Preparation of Conpound No. 6 T?(BJ 1 An

anal ogous ggﬁ%%?to t hat described in exanple 51, but %p‘g&qﬂ sga

2,2, 2- trifluoroethylam' ne (44 ng, 0.44 mol), yielded the title corrpound

(181 nyg, 91 % yleld) as an off- white se¢gid : 39 HPLC/ LCMS OM 2.61 mn
Vi)

_ Q,PJPSSGZ 56 Exanple 61 -
Preparatlon 0 f-oUgous reaction to that

described in examﬁnsmﬁmgomueacnbmtotthatgemxbéd 1n3xmiplé15} bubstatinpadtedi ol (40 ny,

i e sol 1o G5 2 pSpsaepiof e 048 petal el g e udmaind (1 i Y7 +

Exanpl e 62 - ymmmbffoﬁhﬂésoﬁaﬁpound No. 62 in TabI e 1 An anal ogous
reaction to that described in exanple 51, but starting with
2- et hyl - % rﬁg%mia hi2-6bming: nmol ), yielded the title conpound (83 ny

41 % 10 vyi el ngpﬁ){esohd: HPLC /LCM5 (RT) : 2.61 min : M
(+ve ESI) : %(%Hﬁb anpfe 63 - Preparation of Conpound No. 63 in

Table 1 An arﬁmhﬂ Preparation iof CompoustbNes624a Table fexanpl e 51, but starting

with 15 3-net hyl cycl ohexyl am pe 0 0.44 mol |eldedthet|tle

conmpound (128 ny, %gfmralg % 0%'2’%%5%@"%% %)ﬂé gWIth L CVB (RT)

2.66 mn :  IgSnéthylel- E@Immemg,wwmmoﬁxﬁaaém@ﬂt oo?ﬁp%aa%gérﬁg: 49%, Conpound
|

No. 64 in Table 1 20 An anal ggous reaction to that descri exarrpl e 51,
but st ar t 1ong Yigldes apoinwhitn selidn (59 ny, 0.44 rmmol), yielded the title

conpound (10451 / MG H81 ffh -
MS (+ve ESI) : 503 (M+H)".
Example 63 - Preparation of Compound No. 63 in Table 1
An analogous reaction to that described in example 51, but starting with
15 3-methylcyclohexylamine (50 mg, 0.44 mmot), yielded the title compound (128 mg, 62
% yield) as an off- white solid :
HPLC/LCMS (RT) : 2.66 min :
MS (+ve ESI) : 515 (M+H)".
Example 64 - Preparation of Compound No. 64 in Table 1
20 An analogous reaction to that described in example 51, but starting with
2-aminoindan (59 mg, 0.44 mmol), yielded the title compound (104 mg, 49 % yield) as
an off- white solid :
HPLC /LCMS (RT) : 2.56 min :
MS (+ve ESD) : 535 (M+H)".

25  Example 65 - Preparation of Compotind No. 65 in Table 1
An analogous reaction to that described in example 51, but starting with

2-thiophene ethylamine (56 mg, 0.44 mmol), yielded the title compound (113 mg, 54 %
yield) as an off- white solid :
HPLC/LCMS (RT) : 2.44 min :

30 MS (+ve ESI): 529 (M+H)",



an off- white solid : HPLC/ LCMS (RT) : 2.56 mn : M (+ve ESI) :. 535
(MtH) +. 25 Exanple 65 - Preparati on oConpotad No. 655 in Table 1 An

anal ogou LON to that described in exanple 51, but ' W t h )
2-t hi ophzvr‘ll{e)%g’?ﬁ%am ne (56 ng, 0.44 mmol), vyielded the Fﬁ'?%hdé% ound (113

ng, 54 % yield) as an off- white solid : HPLC/ LCM5 (RI): 2.44 mn : 30
M5S (+ve ESI) : 529 (MtH)+. WO 01/21595 SPCT/ GBBOO 03562 57 Exanple 66 -

CFll’re|oar gt idorEﬂi‘m 650 a'.\bnonﬁﬁc'din mhmolséfﬁnﬂﬁiquous reaction to that
escribed imn exanple star

? ?lm not et rahydrAsﬂW&SRMMIOMOGF@@@@GGW?QIPI@MM&WT%W%gl ﬂgﬁct/heLCMS
itle co 01Y4is

(R): 2. ng%&ﬁﬂm‘e%g % ll%%%# 4&an\m é’ﬁg&mﬁ%epar ation of
Compound Noconﬁwauhm(lﬁalnigﬂﬂ%ﬂgneld)mlangxﬁﬁsvhuteadid-on to that described in
exanpl e 51, Male )y | amine (47 ng, 0.44 mol), yielded the title
corrpounds (1%12&@[#@&3 g%g)“}lﬁs an off- white 1 o solid : 'H NVR (DMSO d6)
: 9.65 (s, @veﬁSI?%ﬂ(Mﬂﬂ“ J =7 Hz), 850 (t, 1H J =7 Hz), 7.95 (m
2H) , 790(s 1H) (d H J=16Hz__ 7_45(s 1H), 7.40 (s, 1H),

q, 2H, J = 7 Hz), 4.40

d 2H J —7 ' ‘ 5 | 68
E Prepar ati on o? *3 0%%5&%%1%&@8&%&@ gfa!ﬁ"ig%&’ansall’g‘gggatoéu%q‘&%agf’?l ﬁ?gnﬁh:t
descri bed (@7 mﬁﬂﬁﬂm:ﬂd), yielded shestitlei coqpoiutch(137 mg, 67 % yield) as an off- white

4-chl or g- 6, 7s.di met hoxyqui nazoline (30 ng, 0.13 mml) and ci s-ethyl
4- ami noti nrigtEt e (50 nmy, 0.26 mml), and using ethanol as solvent (2 m),

yi el ded t he'H- NMRB(DMBD(IIJPCD 653@ 110 8.58 %t, V41yJ =@f7d-lz),685509(t,y16!1 Llew 1795 20
ahy T So e 20§00 6, B9, et i s d6 0 An s, 80 890 (s IR 5 G o 1)
4.15 (a, 2HmJe83 (o, 3 =648z, 495 (34D, J 4788), n0 @HH, T 2Pukj, 3.9, 3tpT 7 H2)
' MS (+ve ESI) : 509 (M+H)".
15 Example 68 - Preparation of Compound No. 68 in Table 1 _
An analogous reaction to that described in example 3c, but starting with

4-chloro-6,7-dimethoxyquinazoline (30 mg, 0.13 mmol) and cis-ethyl 4-aminocinnamate
(50 mg, 0.26 mmol), and using ethanol as solvent (2 ml), yielded the title compound (36
mg, 65 % yield) as a yellow solid :

20 'H-NMR (DMSO dg) : 11.35 (s, 1H), 8.83 (s, 1H), 8.32 (s, 1H), 7.71-7.83 (m, 4H), 7.35
(s, 1H), 7.03 (d, 1H, = 12.6 Hz), 6.01 (d, 1H, ] = 12.6 Hz), 4.15 (q, 2H, ] = 7 Hz), 4.05
(s, 3H), 4.00 (s, 3H), 1.20 (t,3H, J=7Hz) :

MS (+ve ESI) : 380 (M+H)".
cis-Ethyl 4-aminocinnamate, used as starting material was obtained as follows :

25 a) Palladium (II) bis(triphenylphosphine) dichloride (140 mg, 0.20 mmol), copper
(D) iodide (76 mg, 0.40 mmol) and potassium carbonate (2.8 g, 20 mmol) were added to a
solution of 4-iodo-nitrobenzene (2.49 g, 10.0 mmol) and ethyl propiolate (3.92 g, 40
mmol) in tetrahydrofuran (30 ml) and the reaction heated at reflux for 16 hours under an
inert atmosphere. The reaction was cooled to ambient temperature, poured into water

30 (150 ml), diluted with ethyl acetate (75 ml) and filtered through celite. The organic layer

- was separated, the aqueous was extracted with ethyl acetate (2 x 100 ml) and the

combined organic layers were dried over magnesium sulphate before solvent evaporation



M5 (+ve ESI) : 380 (MtH)+. cis-Ethyl 4-am noci nnamate, used as starting
material. was obtained as follows : 25 a) Palladium (1)

bi s(tri pheryphfipsehi ne) dichloride (140 ng, 0.20 mol), GRRRSondsk) | odi de
(76 nmg, 0.40 mmol) and pot assi um carbonate (2.8 9, rlQllmmb)&%en{euadded. to a
solution of 4-iodo-nitrobenzene (2.49 g, 10.0 mmol) and ethyl propiolate
(3.92 g, 40 mmol) in tetrahydrofuran (368 m ) and the reaction heated at

reflux for 16, S A ' : : ooled to
PPl oAbl et oot

anbi ent tenperature, poure ) iluted with ethyl
acetate (75 ndcptaterin isbhéxane, gitldet ethyld(denitrophenyDpepielatg §h5% g4 Hylbvieldygs a
separated, the aqueous was extracted with ethyl acetate (2 x 100 m) and
the conbi nedyeé)lf‘gé *layers were dried over nagnesi um sul phate before

sol vent evapotpiMIDNISO )% 1875558, 8K (m, FH) 7. 98-7.95 GRQH), 4.036f 2H, 1= 7382)) I2vacuo.

Purification by flash chromat ography on silica gel, eluting with 25% et hyl
acetate irSist#Rane, yielded ethyl 2-(4-nitrophenyl)propiolate (1.55 g, 71
%yield) as a Légggsﬂ '(ﬂ,ﬂ; *H NVR (DVSO d6) : 8.25-8.30 (m 2H),
7.90-7.95 (m , 4,25 , , J =7 Hz), 1.25 5 (t, 3 . M5 (+ve ESI)
219 (MrH)}. bpy | r dronpowder (2{Qing, 516 mnpl Pandraimoninmichiorider(2 Smmed) (266

ng, 5.0 mmol) were .added to 0 | on of hyl. .

2- (4-ni t r opheW§e ‘fet%?ﬁ Ptéon(o%fgly%{(ti-&@gheﬁﬁléqr;(pl?lﬁwaﬂ 10 mg, 0,30 mmob ina (5
m) and et hanglynire offviteA3dnlh AR étlel (5qHl) Aebhe ttactionheatbdiat réfux for Shours | 0
under an inert atnosphere. The reaction was filtered celite, the

h
filtrate Whs ungenancinet atmosphere. %@WW ﬁ@e‘reég}fﬂlﬁb"ﬁlté‘ﬁtr‘ﬁg et ween
wat er and et hg%c?:&%{egﬁfv%cmﬁ?d AL g%mug &{ed\g@@e&pggtgp&ﬂ(gﬂ@p&eg,ﬂqﬁe over
phate. Puritica y as

magnesi um sul I on chronat ography on silica gel,
el uting with a@ahielaysrwascepanted and drisdtnex magnesipmyuibdtecPurification by flash

(vry e ( Srgmbeppy i siicned oSt 33 281 Relee i hgnng Yiudode 0
i nvention i nhi@{14-dniBodifiamae/ (50 g3 HIRIdianadbowacil:vity of the aurora2

ki nase and thus inhibit the cell cycle and cell proliferation. These
properti ed5 maMS GG BY) Ql994MEHY, for exanple, using one or nore of the

pr.ocedur es SeMﬁQ—%Eﬁ)?T@Z M.)H)len Vitro auroral kinase inhibition test

Biological Data :
The compounds of the invention inhibit the serine/threonine kinase activity of the
aurora2 kinase and thus inhibit the cell cycle and cell proliferation. These properties may

20  be assessed, for example, using one or more of the procedures set out below:
(a) In Vitro aurora2 kinase inhibition test

This assay determines the ability of a test compound to inhibit serine/threonine

kinase activity. DNA encoding aurora2 may be obtained by total gene synthesis or by
cloning. This DNA may then be expressed in a suitable expression system to obtain

25  polypeptide with serine/threonine kinase activity. In the case of aurora2, the coding
sequence was isolated from cDNA by polymerase chain reaction (PCR) and cloned into
the BamH|1 and Not! restriction endonuclease sites of the baculovirus expression vector
pFastBac HTc (GibcoBRL/Life technologies). The 5' PCR primer contained a
recognition sequence for the restriction endonuclease BamH1 §' to the aurora2 coding

30  sequence. This allowed the insertion of the aurora2 gene in frame with the 6 histidine
residues, spacer region and rTEV protease cleavage site encoded by the pFastBac HTc
vector. The 3' PCR primer replaced the aurora2 stop codon with additional coding
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ki nase activity. In the case of auroral, the coding sequence was isolated
from cDNA by pol ynerase chain reactionsPCR) and cloned into the BanH and
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recogni t i onendoapceaseNsM . Thisadditiohal icedingsequende (31 NALHECATAGHGAT GBIt he

I di 3 his,all t ' L f th 2
' 1 ame. v CRAGAT 34 GO AR TAACK T eRonted Tor BE Bp PGB AMAe, TEV pr of case
cl eavage si yPYDVPPEAR.Dhid 2Gudnbs Aeliaa fidhs the iifluenza hehidgglatin PoRimis mer

repl aced the auroral stop codon with additional coding WO Qf1/21595
PCT/ GB00§ 0386mentyouscd g3 2 tagspitene|seansacahat san by identifipd ising gpesificac ogni t i on

sequence fo r Lell & I | bre eRcdkd | | coding
sequence (Skoﬁ%%@&#hﬁgwgéqﬂg%pﬁﬁ%A Gé‘lthe%é'lgAA 3' rd?gﬁcoded for
t he pol ypepNiterminally 6chis taggedy Cikimitvally inflienza empgalutin epithpe tagged durem? t he

I nfl uenza henma ut i..n otein,. i.S frequen | e
sequence t hBfot beﬁéspgg’ﬁﬁ%@ﬁfﬁﬁ%ﬁs b ﬁ*%orﬁ%%%@ﬁ@%ﬁ%ﬁ??%ﬂ%gﬁe& The
reconbi nant sREA BadaMasits, for dxampleBambaiok@lsid1989; Maleculdr Clonitignal | y 6 hi s

tagged, C termnally influenza hemaggl utin epitope tagged rora2 protein.
Det ai | s 10f mmmm&,aﬁmnagg@%ppgﬂmbpé%mms #ﬁ“&éﬁ@s can be

found in st : § Mol ecul ar

G oni ng - - ATSEE Elpbf ot 198BER BicIBRL R wily g St 10 Do

Labor at ory pr essPwadactibnofiheebmbinastivirus 403 peformed following swphfacturer'sbl ecul ar
Bi ol ogy, John W Sol.ng. Pr tion af reconh | an be
per f or ned fm‘b'ﬁjﬁém%gﬂ?ﬂﬁjﬁfMﬁy’@eﬁdﬁgglv#?%%%%%#gf V, the
pFast Bac- 1I ﬁ-ﬁﬁ‘stfl Stned &itb ¥l Etilih Dhgomlroense&nm ﬂﬁ'&actﬂdx&msgmmm') id 5. col i
DH14Bac cell s _contaj ning the bacul gvirus genope (hacmd 15 DNA) and via a
t ranspodpt i BANA\ABd Vig afrangpositioneyent in Q‘Eﬁéhna W@W&Wﬁtﬁ%"mt or

contai ni ng gank; Sﬁaﬁl h $dsBiinEe SR8 Sndihe alrdR RO MBIRIME M Babalbvigtisng t he
bacul ovi rus poﬁi% ri ny%irlgérﬁot er g’v\gs transpose?éféli rectililg intg the bacm d

DNA. By sel golyhesiingmomeferwastyanisposeddirasly intthe tbggmigcglgm ﬁ;@gegmgog@xg al,
L B s g R R DA o oot 10,
BH1OBac whi frézofbinani emit DN enosdingdurata?. BaomiRhDNApyas extracted from a small
20 scale culture of several BH10Bac white colonies and transfected into Spodoptera
frugiperda Sf21 cells grown in TC100 medium (GibcoBRL) containing 10% serum
using CellFECTIN reagent (GibcoBRL) following manufacturer’s instructions. Virus
particles were harvested by collecting cell culture medium 72 hrs post transfection. 0.5
mls of medium was used to infect 100 ml suspension culture of Sf21s containing 1 x 10
25 cells/ml. Cell culture medium was harvested 48 hrs post infection and virus titre
determined using a standard plaque assay procedure. Virus stocks were used to infect
Sf9 and "High 5" cells at a multiplicity of infection (MOI) of 3 to ascertain expression of
recombinant aurora2 protein.
For the large scale expression of aurora2 kinase activity, Sf21 insect cells were
30  grown at 28°C in TC100 medium supplemented with 10% foetal calf serum (Viralex)
and 0.2% F68 Pluronic (Sigma) on a Wheaton roller rig at 3 r.p.m. When the cell density

reached 1.2x10° cells mi™ they were infected with plaque-pure aurora2 recombinant
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20 Each new batch of aurora2 enzyme was titrated in the assay by dilution with
enzyme diluent (25mM Tris-HCl pH7.5, 12.5mM KCl, 0.6mM DTT). For a typical
batch, stock enzyme is diluted 1 in 666 with enzyme diluent & 20ul of dilute enzyme is
used for each assay well. Test compounds (at 10mM in dimethylsulphoxide (DMSO))
were diluted with water & 10ul of diluted compound was transferred to wells in the

25  assay plates. “Total” & “blank” control wells contained 2.5% DMSO instead of
compound. Twenty microlitres of freshly diluted enzyme was added to all wells, apart
from “blank™ wells. Twenty microlitres of enzyme diluent was added to “blank™ wells.
Twenty microlitres of reaction mix (25mM Tris-HCI, 78.4mM KCl, 2.5mM NaF,
0.6mM dithiothreitol, 6.25mM MnCl,, 6.25mM ATP, 7.5uM peptide substrate [biotin-

30 LRRWSLGLRRWSLGLRRWSLGLRRWSLG]) containing 0.2uCi [y**P]JATP
(Amersham Pharmacia, specific activity >2500Ci/mmol) was then added to all test wells
to start the reaction, The plates were incubated at room temperature for 60 minutes. To




20 Each new batch of auroral enzyne was titrated in the assay by dilution
with enzynme diluent (25nmM Tris-HC1 pH7.5, 12.5mM KClI, 0.6nmM DITT). For
atypi cal wB3l/sfdes Stock enzyme is diluted | in 666 with l?;'s ent & 2U1
of dilute enzyne is used for each assay well. Test corrggﬁ a% | O in
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(Arrersham Pa[ar nmaci a, ftfp?emflc %gflw Ly >2500G / nmol ) was t hen added to all
test wells vajuss wergased todetermine “ﬁ*ﬂ%raas%&fésstm@wm@aeée 6r oom

t enper at ur gnHibitioR Of éHzpme Bstivityo WO 01/ 21595 PCT/ GBOJ 03562 61 stop the
reacti on 100l 20% v/ v orthop hosPhorl c acid was added to all wells. The

pepti de subst r afiethigtestcomponndil Hin Tabls k gaye 50%dnhibitjonl of\érzyme attivityase P30
filtermt &m%%g)ogpsém 96-wel | plate harvester (TonTek) . & the'r'1

assayed for f 33P with a Beta plate counter. "Bl ank" (no
enzyme) anqmlmmoﬁg@_n fatfusdsaycont rol 5 values were used to deternmne
the dilution range test conpound whi ch_gave 50% inhibition of enzyne
activit¥. In thil8esecand othes Aseavm eambe ysed tpadetermine fhe abilitysefiarest impound of
enzyne acti ﬁpﬁﬂ Hlet

proliferat %iﬁ%@?&; 10 T eseelgﬁtt gﬁﬁgﬁm%glééé%l f(;ogg}%}’eﬂuseéﬁ@(‘)’ﬁg‘le@e"fm ne the
ability of calllisgMCGFdnpound to inhibit the growth of adherent mammalian
cell lines exanpl e the human tunour cell line MCF7. Assay 1 MCF-7
(ATCC HTB—%@{JT other adherent cells were typically seeded at 1 x 103 15
cell's per vveII mmmmgmzpmnqumammbdmmmywa de@llcdnn /19 i ch)

wi t hout ﬂﬁ’{)h‘ﬁlﬂgﬁg% 'WSF’PJ @imﬁ 1% Iutam ne and 1%
peni ci Illshl vl Hwithut; pl at es
(Costar). Bh@ndlﬁid'ﬂ%l‘@%‘i@dal@dﬁﬁer&%f 1% SglufaRfetn qu' Cﬁ&ﬁggﬁﬁﬂuéﬁt&%anno

treatnment control plate and e stored at -
in 96 well tissue culture treated clear plates (Costar). The followmg day (day 1), the

media was removed from a no treatment control plate and the plate stored at -80°C. The

remaining plates were dosed with compound (diluted from 10mM stock in DMSO using
20 DMEM (without phenol red, 10% FCS, 1% L-glutamine, 1% penicillin/streptomycin).
Untreated control wells were included on each plate. After 3 days in the presence /
absence of compound (day 4) the media was removed and the plates stored at -80°C.
Twenty four hours later the plates were thawed at room temperature and cell density
determined using the CyQUANT cell proliferation assay kit (c-7026/c-7027 Molecular
25  Probes Inc.) according to manufacturers directions. Briefly, 200ul of a cell lysis / dye
mixture (101 of 20X cell lysis buffer B, 190ul of sterile water, 0.25u1 of CYQUANT
GR dye) was added to each well and the plates incubated at room temperature for 5
minutes in the dark. The fluorescence of the wells was then measured using a
fluorescence microplate reader (gain 70, 2 reads per well, 1 cycle with excitation 485nm
30  and emission 530nm using a CytoFluor plate reader (PerSeptive Biosystems Inc.)). The
values from day 1 and day 4 (compound treated) together with the values from the
untreated cells were used to determine the dilution range of a test compound that gave



remai ni ng plates were dosed with conpound (diluted from 10mM stock i n DVSO
using 20 DMVEM (w thout phenol red, 10% FCS, 1% L-glutam ne, 1%

penicilli n/@bgg,gltasggrypi n). Unt reat ed (;:ont rol wel Ils wer e iPSﬁJ(%%ij’P each
ys

pl ate. After in the presence /-" absence of conpoun
medi a was renoved and the plates stored at -80C. Twenty four hours Iater
the plates were thawed at room tenperatuée and cell density determ ned

using the CYQ@ddNhhibfich ofE "ﬂg’% /Eﬁﬁ;}

Probes Inc.) according toalrgt)ﬁff‘eg%%ﬂte gﬂdri;dcl%xl'l%ﬁrseﬁ(l@ %Z%%‘é&ﬂ%@a cel |
lysis / dye 6d8asMire (100 of 20X cell lysis buffer B, 1901 of sterile water,
0. 251 of CYQUANT d wa dded tp each wel |l . and the at es i ncubat ed
at roomterrperatu|:[‘ER“IF“'(Y¥F“§$"cf‘r‘?qufo ?f{)tf’ﬁé"@ﬁ‘}eﬁhe OR FANgT ce of the

vel |'s was the:ampaaﬁtuwﬂwuwwmenﬁwﬁfppé@wwm@dﬁy OBbritobvdlfadRis (gain 70, 2
reads per wel | cle with excitation 485nm 30 and em ssion 530nmusing a

Cyt oFl uor 5p| d'c“bcqtg qexiciteafithe comppewrl; st ens Inc.)). The val ues from day
| and day 4 und treated) together with the values fromthe untreated
cells were us determ ne the dilution range of a test conpound that
gave WD 01/ 21595 MPhif/asBOadLentios theﬁﬂnlﬁsa%‘:itmdss't tonponnd tf inkibit kthefincdkporationt i on.

Co d 18 I was, ef f |ve this, tes ese val ues
como gugl o) b'é)?ﬁgegtgyﬁg}@m% gp{) ﬂﬁm ?’?yo‘fﬁ’dltln@fr{gé‘&bf’ntﬁc'ilggﬂ?ﬂ)%ound at
whi ch the celMCEgws bther ﬁh@&ﬁﬂéﬂbﬁb@w&aﬁy Sdifed at@BxY Welwﬁér YRl id DMEMS

I ndicates the cytotoxicity of the conpound. Assa Thi s assay determ nes

the abilildy &Sishe Aldrich) whepol red; plag H1% faetabeg dl”/ahgbnamxm andhe

th di .
VL7 o or aye R AR oA in WSV asell Hihed sy O6lgct lbes " -,
wel | i nI %M(?ﬁwmmo%mwlashémwmlg?n mhm/ tnwtngadyﬂﬁw?o‘%&g/ﬁseﬁ?h cal9 g
seru % ut am an % peni ci In/strepto we I n

wel | mt i ssue &‘I“P?}F@Q&"E%ﬁd% ég‘?‘%#t‘l’c ﬂpm“’(‘&@ upphegoleed. t18%adher e

i ght . Thes! phlovimisaYos REicaelds i | ut ed
?yg:nmlgmvl st ch);g? %19[%%0 usi %6 %EM (%NI Pﬂt ngheno rée(g1 trof %%H@gmﬁ%% e
Ii59| ut ?m e, comgipingiacpmppyndnowp tagiye | (04 oxmmw&mmmggmwm and wells

oo orat ot M@W%ﬂ%l%%%%&@h i ltﬂetpge@e %tr}laséch "Pﬁglepr esence

I ncor poration were ncl d on eac
| absence of abiligtofdieeqelisitocintdsporata Brdl bverafz h‘o’ﬂﬂab&hﬂ@pehﬁdwa@dﬁtaﬁﬁrﬂe BrduU

over a 2 houl, 8 BoehitfizeP (Rochs) e protfbration Bral) BLISA kit (cat, No. 1 647 229)
according to manufacturers directions. Briefly, 15l of BrdU labelling reagent (diluted
20  1:100 in media - DMEM no phenol red, 10% FCS, 1% L-glutamine, 1%
penicillin/streptomycin) was added to each well and the plate returned to a humidified
(+5% CO,) 37°C incubator for 2 hours. After 2 hours the labelling reagent was removed

by decanting and tapping the plate on a paper towel. FixDenat solution (S0ul per well)
was added and the plates incubated at room temperature for 45mins with shaking. The
25  FixDenat solution was removed by decanting and tapping the inverted plate on a paper
towel. The plate was then washed once with phosphate buffered saline (PBS) and 100pl
/well of Anti-BrdU-POD antibody solution (diluted 1:100 in antibody dilution buffer)
added. The plate was then incubated at room temperature with shaking for 90min.
Unbound Anti-BrdU-POD antibody was removed by decanting and washing the plate 5
30  times with PBS before being blotted dry. TMB substrate solution was added
(100pu)/well) and incubated for approximately 10 minutes at room temperature with
shaking until a colour change was apparent. The optical density of the wells was then
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ability of a test conmpound to arrest cells”in specific ses o e cell
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MCF7 cells ﬁ.’ ’R{F@H&eﬁg - | re . seeded at 3
x 105 cel Icgﬁ%relr 5 f sétgﬁ)h%&&;‘g ar ﬁﬁ%ﬁ?ﬁ%%@%ﬁ%% ﬁ?sé‘d B FCS, 1%
L- gl ut ani neotifouiith goamrok trédtinenté vess rabyot inohided1[0.5%| BMSO)WENe célisewere tasbat ed -
oY TN iR e, SRl 5 Jouh whmconin A s e e Y '
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sol ubilised in DMSO was_added to the flask . A no conmpound con

treatments streile P_;ﬁsfo thenJetaghed from Y, flaslsby briefijacubationswisle psithand followet ubat ed
oy 3 ek By o b ) S NSRRI, SR 1
prewar med §®le) PBSA. The samples were then centrifuged at 2200rpm for 10 min. The
20 supernatant was aspirated and the cell pellet was resuspended in 200ul of 0.1% (w/v)
Tris sodium citrate, 0.0564% (w/v) NaCl, 0.03% (v/v) Nonidet NP40, [pH 7.6].
Propridium Iodide (Sigma Aldrich Co.) was added to 40pug/ml and RNAase A (Sigma
Aldrich Co.) to 100ug/ml. The cells were then incubated at 37°C for 30 minutes. The
samples were centrifuged at 2200rpm for 10 min, the supernatant removed and the
25  remaining pellet (nuclei) resuspended in 200pl of sterile PBSA. Each sample was then
syringed 10 times using 21 gauge needle. The samples were then transferred to LPS
tubes and DNA content per cell analysed by Fluorescence activated cell sorting (FACS)
using a FACScan flow cytometer (Becton Dickinson). Typically 25000 events were
counted and recorded using CellQuest vl1.1 software (Verity Software). Cell cycle
30 distribution of the population was calculated using Modfit software (Verity Software)
and expressed as percentage of cells in GO/G1, S and G2/M phases of the cell cycle.
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cycle distribution: Treatnent % Cells in %Cells in S %Cells in /M Gl
DMSO (control) 65.58 22 9.81 12.76M Conpound 18 30.96 19.42 49.62 WO
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RR. JRN R4 5 mor asalt, ester, amde or prodrug thereof; where X is
0, or S, S(O or S(O2 or NRLQ where RO is hydrogen or C,,al kyI 10 R5 is
a group d12f¥53L2R13 or SR' where R', R12 and RI13 are ' tIy
selected fromoptionally substituted hydrocarbyl or opt | on y subst ituted
heterocyclic groups, and R12 and R13 may additionally formtogether with

the nitrogen atomto which they are atsached, an -opt—t—oﬂ-&l—l—y—subsu_t_uied
aromatic or non-aronatic. heterocycl i@aipid whi ch

het eroat ons, 15 R6 and R7 are independent Iy sel ect gmmﬁmim ,“ m
hydrocarbyl; R8 and RO are independently sel ected fr*mehy rogens

Cl4dal kyl , C174 al kox rre yl, di(C, -VWkoxy)methyl, C,

, al kanoyl, trifl uor)ér?gﬂ%ﬁm%é];cg m no, C2.5al kenyl, C2. 5al kynyl, a
phenyl group, a benzyl group or a 5-6-nmenbered heterocyclic group with 1-3
het er oat ons, sel ected i ndependently 20 from S and N, which heterocyclic
group may be aromatic or non-aronatic gand Ay be Q@aturated (linked via a
ring carbon or nitrogen atom or unsatWdated khked via a ring carbon
aton), and which phenyl, benzyl or het icl/i ¢ gro may bear on one or
nore ring carbon atons up to 5 substit gted from hydroxy,
hal ogeno, Ct_3al kyl, C,. 3al kox : 6 trifluoronethyl, 25
cyano, amno, nitro, C2.4al kand . 4al kapeyl am no, C, . 4al koxycarbonyl,
WD 01/ 21595 PCT/ GBOO 0356 _ 66l . 5 kyI sul phanyl , d . 4al kyl sul phi nyl ,

Cl . 4ai kyl sul phonyl , car bano \ CI\MaI Kyl cazbarmyl N

N-di (Cl. 4al kyl ) car banmoyl, a | p {rﬁ N- Cl . 4al kyI am nosul phonyl, N
N-di (Cl . 4al kyl ) am nosul phg# |49 kyI sul phonyl am no, and a saturated
het erocyclic group sel ected frgm 5 nor pholino, thionorpholino,
pyrrolidinyl, piperazinyl, pipeggdinyl imdazolidinyl and pyrazolidinyl,
whi ch séturat ed heterocycl I C group may bear 1 or 2 substituents sel ect ed
from oxo, hydroxy, hal ogeno, . 3al kyl, Cl -3al koxy,

)
or a salt, ester, amide or 'pfodrug thefeof;
where X is O, or S, S(0) or S(0), or NR'® where R is hydrogen or C,_salkyl;
0 R®isa group OR", NR"?R" or SR" where R"!, R'2 and R" are independently
selected from optionally substituted hydrocarbyl or optionally substituted
heterocyclic groups, and R'? and R" may additionally form together with the

nitrogen atom to which they are attached, an optionally substituted aromatic or
non-aromatic heterocyclic ring which may contain further heteroatoms,

15 R¢ and R are independently selected from hydrogen or hydrocarbyl;
R® and R? are independently selected from hydrogen, halo, C;.4alkyl, C;-4 alkoxy,
Cisalkoxymethyl, di(C)4alkoxy)methyl, C;4alkanoyl, trifluoromethyl, cyano,
amino, Cy.salkenyl, C;.salkynyl, a phenyl group, a benzyl group or a
5-6-membered heterocyclic group with 1-3 heteroatoms, selected independently

20 from O, S and N, which heterocyclic group may be aromatic or non-aromatic and
may be saturated (linked via a ring carbon or nitrogen atom) or unsaturated
(linked via a ring carbon atom), and which phenyl, benzyl or heterocyclic group
may bear on one or more ring carbon atoms up to 5 substituents selected from
hydroxy, halogeno, C,3alkyl, C,.;alkoxy, C|.3a1kanoyloxy, trifluoromethyl,

25 cyano, amino, nitro, C,.4alkanoyl, C4alkanoylamino, C,4alkoxycarbonyl,



Cl3al kanoyl oxy, trifluoronethyl, cyano, am no, nitro and Cl4al koxycar bonyl,
and 10 R, R2, R3, R4 are independently selected from hal ogeno, cyan,

nitro, Cl 3gbleybsed phanyl, N(OH R 4 (wherein Rl4 is hydr GgeiGeodhssts
3al kyl), or R16X - (wherein X represents a direct bond, -0-, -CH2-,

-cc(o-, -¢O9-, -S, -SO, -S@@-, -NR7C(O-, rC(ONR18-, -S02NR19-,
NR20SO or NR21 2- - (wherein R17, R 8, R, e and el each independently

represents hydr og@alkylsulishaitgl] CQalktsulphindaCkatkylsdlpBeryk hobamayld R16 i s
hydr ogen, optionag_é S b]stitut ed hydrocarbyl, optionally substituted
heterocyclyl or o 'bﬂﬁ‘ﬂ“’?bé@%lt dige-aikylsaybampyl, aminesiBkamsl. accor di ng to

claim1 wherein a. fiﬁc?raﬂﬁﬁ:s _ ' roup R'X' - and R 6
i s hydrogen, an oﬁtdlzgna ly sugé{??i{}btﬁé%q?@d?%gfﬁéﬁ&gﬂ&ngﬂ sel ected from

al kyl, al kenyl, aCkyalkplsulphogylaminp zdnid \alsaturated|heterdcydlic geoupl seletted fryin or

cycl oal kyr}yl, or ipations t elreof' I, 0 ti.onial.l .ﬁu stjtuted

het er ocyclyl groﬁf?rp 159, GpHomp °%’P¥W?§dwagﬂ\?,gm9f’yrﬁ‘ﬁé | wh is a
het er oat om such asnd syrehdinylswhieh sdturafed Rétkiotefio g mipded 1122 opt i onal
substituents conprise at |east one functional group selected fromnitro,

cyano, hal o, oxo, Subsitpentsselected donrone, hydepxyyhalegeny.Graalkyl\Crstipsy,
NeGrraR70, S0 VR Lang e et i aried migd ST ARER K bony.

i ndependent |y sel awt ed from hydrogen, opt ionally substituted hydrocarbyl,
OB OBl S0t | Moo o RBE SRS BL ed al koxy, or
ot eger of |1 g rpyeipem, SR KRR, i P o K K L M s

mn * PCT/ GBOO 038¥sreiy X’ representsaaigachbprnde oy Hthy -06(QraCiPPR: #he$Q-,
hyd byl, h 17 g 189r 1R7 X2 _ AN [ K )
ydr ocar by et eIgesy CNK! %;go) ?UGGBNR ‘grﬂam %ﬁ%t%ﬂ@y ﬁg O,th’ as

rings formed by RT§ apd R/9 are optionally su

per hal oal kyl, mer BapRS, R laad Rt'each intependently represéntsdyydragel, Coyatkylloet er oar yl |
het er oar yl_.oxy, cygl oal kyl,, | ogl kenyl .. cycl oal kynyl ,  al kenyl oxy,

al kynyl oxXy, “al kox %ﬁ%?é%“ﬁ%ﬁ’cﬁ'gk( vdﬁet}y)gmg%/fb%‘i“iﬂaﬂb%@ﬁ?}“‘?g@y%@c% stituted
by halo, nitro, eptioRtsabstiutedheiétocyiyl boptiaHHIN SubsiRAct alkixydi - al kyl —anmi no,
oximno or S(O.VRO0 where y is as defined in claim2 and"ROD is a al kyl .

2. A compound according to claim 1 wherein at least one group R', R, R}, R*is a
group R'*X’- and R' is hydrogen, an optionally substituted hydrocarbyl group
selected from alkyl, élkenyl, alkynyl, aryl, aralkyl, cycloalkyl, cycloalkenyl or
cycloalkynyl, or combinations thereof; or an optionally substituted heterocyclyl
group of from 4 to 20 ring atoms, at least one of which is a heteroatom such as
oxygen, sulphur or nitrogen and where the optional substituents comprise at least
one functional group selected from nitro, cyano, halo, oxo, =CR"*R", C(0),R"’,
OR"’, S(O),R"", NR™®R™, C(O)NR™*R™, OC(O)NR™R", =NOR”’,
-NR”C(O),R"®, -NR”CONR”R™, -N=CR”*R", S(O);NR”*R” or
-NR"’S(O)R™ where R”7, R™ and R” are independently selected from
hydrogen, optionally substituted hydrocarbyl, optionally substituted hetercyclyl
or optionally substituted alkoxy, or R” and R” together form an optionally
substituted ring which optionally contains further heteroatoms, where x is an

e




4. A conpound according to any, ’aﬂmof t he preceding clains wherein-at |east

one group R, R2, R3, R4 is jlmlm R16 i s hydrogen or an al kyl
group, om)loQ,Qﬁbgy substltute groups i'e’r/%%b@fas&zf om _
functional groups as defined in cI ai m'é of dlaim or keny al kynyl ,
aryl, heterocyclyl, cycloakl, cycl oal kenyl or cycloalkynyl any of which
may be substituted with a functional @gfoup as defined in claim2 or claim
3, and wherg anh@dxﬁ‘ﬂoundﬁ@éoﬁ‘di%%la‘fﬁ)avmé?é 1

cycl oal kynyl groups m?y qJ optional ly subs??l V\nhﬁ)ﬁxﬁ%}; ocar byl
such as al kyl, &quesR’,Br md@nyswelsasmwcmpvdrwlhcm ragecm:ooalhn m1 or

X 19 s dof | nod ARy A ekl Rercable, ALY bichofl, BB, Wiy | i g

twenty-two gr ouhsteuﬁxyl,)heteyohr;dg:qr;cmlodldyl,wgclbg&kenﬂ;ioyﬁoﬂhmyballmmﬂo&}st ituted or
whi ch may be substi t.ut ed h one or re nc i onal oups
- RiaXZC( O§/R22 (mﬁy@’ﬁ x(flkf’\é\ﬁl@‘é’rﬁr%bx {qﬁfe'&éj@? é‘(’?’?}"’ﬁ%’%%@@%r esent s

hydrogen, or al fylo, ﬁmblmghioxy)suﬁ%uﬁw%ﬁuﬂuh{bna-é xaib and e
represents Cl_3al ké} R25 or - wherein and’ R26 whi ch may
be 10 the same OF SEPXRemdnre yigendefinpd i mddiogenalknlr al kyl optionally"

substituted wth a functional group); 3) -RoX3R27 (wherein )3 represents
-0-, -¢(O-, -S, -SO, -SX@-, -CC(O-, NR28C(O-, NR28C(O O, -C(O NR29-,
- C(O) ONR294. - Somdmﬂﬁ@omyondm&prémmmlmmemﬁ%leaﬂ%ﬁe R31 and

R32 each |ndependen pents 1 dr R6 . OF aI Kk naI |y
substituted wit §%P t’ﬁ%rgllsgrgmﬁ'ﬁ%% aRg% is I’rbﬂ

hydrocar byl (as of@érallg SutsfuidWittoéned ﬁﬁng@ ié@ﬂe&m&yﬁhé 111111
1 T O O I A 9%0%21595 F{lgT/rGBOO 3%(& groug,ﬁmiierlnthe

hydr ocar byl or H&d@k@éwﬂmémlw}xﬁyalb@lybp!kyoﬂawyhetgmmlyl: uted by one or
f t I ly b

substi futed by SHUT GRfalaf) B L GNNE, S B8 be EBMdEE 1A ) )'2

whi ch may be t héurstiomnl grougias flefined in claim 2 &r claimi 8, afd wher€@fy aryl,- S-, - SO,

-SO2-, O R36 - -CLOLNR37-, - C(O) ONR37- - SO2NR3

NR39SC2- O(():S kR4BmW%%fYﬁI%E%W@%§%%%MM§thdependentIsy

represents hydr oftidhally sabistittkedoyitt 19@edchibyl such as alkyl, alkenyl or alkynyl.

5. A compound according to claim 1 or claim 2 wherein at least one of R, R?, R®
and R* is a group R'°X'- where X' is as defined in claim 1 and R' is selected
from one of the folloWing twenty-two groups:

5 1) hydrogen or C;_salkyl which may be unsubstituted or which may be substituted

with one or more functional groups;
2) -R*X2C(O)R* (wherein X represents -O- or -NR*- (in which R* represents
hydrogen, or alkyl optionally substituted with a functional group) and R?
represents C;alkyl, -NR*R? or -OR? (wherein R%, R% and R which may be

10 the same or different each represents hydrogen, or alkyl optionally substituted
with a functional group);
3) -R°X*R* (wherein X? represents -O-, -C(O)-, -S-, -SO-, -S0;-, -OC(0)-,
-NR*C(0)-, -NR?C(0)0-, -C(O)NR*-, -C(O)ONR?- -SO,NR*-, -NR*'SO- or
NR*- (wherein R*, R, R®, R* and R* each independently represents

15 hydrogen, or alkyl optionally substituted with a functional group) and R¥
represents hydrogen, hydrocarbyl (as defined herein) or a saturated heterocyclic



substituted by a functional group) and R35 represents hydrogen, or alkyl

(c):pt i40na| : yanUbiSt i tut e;:l byt adf Engﬂlm’ﬂwﬁmﬁﬂﬂuml 5) kRg wher ei n/l924 is a
.. 4 cycl oakkyls gssaurae e i nked Viggwy/cGih or

ni trogen), V\ﬁi c cycl oal kyl.or heterfocycl Fc §roup may beP?uBstltul&ed by
one or nore functional groups or by a hydrocarbyl or heterocyclyl group

whi ch hydrocar byl or heterocyclyl group sgay be optionally subst I tuted by

one or nore func ﬂnﬁ% ydefined

her ei nbef ore); %‘logp’%&lh%%wel n or@gfgés)ﬁg@?'b erel n gr e); 8) -K
R41(V\,h§rei n R4’ |sxmamabéfbyne@iomreﬁmaovlmpupmﬁh@ﬂdnmydrcg%mmzFseEt3
a pyridone group ar onmat eterocyclic group i nke
via carbon or ni tP‘g‘g MW?QW%%@% P%‘&???ﬁ@llgng’%ct ed 20 fromO0O, N and S,
whi ch pyri done, aayJRwR%x’tm%(twmehex‘émcxhlvheh SEPbthe B différentiateit ed by

one or nore functional groups or_ by a hydrocarme‘group tionally
substitutéd by onéa“BrOND?@)f’u%tﬁQIn%ﬁOZgrﬂﬁ(Q)‘a @)Dcyg (olﬂ'oups or by

a heterocyclyl gr m”LQ gé)b?]@ -tS‘ijz] Bedgvs@aeoﬁmm WherttA R®

groups or hydrocar roup RRR.’42" (whérein R4 'S as d |ned
her ei nbef ore); R’ mhbmdcpenﬂimﬁympmsntslkjdnwdohdkﬂlmhaiaﬂye) 12)

R R42 (wherein R4 ed, her 301 RR X6R (wherei n X6
represents -0-, - %ﬁf?@g%ya%gg %nla(ﬂ Rn)sie;g%fmgen, 4$-,

- C( O ONR4s S@NR49pﬁﬁ5@ﬂhgsumedmn3@o@m@euﬁl n R47 R4$, R49, R50 and R51
each independent| gpresent s hydrogen, opt lonally substituted

with a fdfctional ¥bRO|XH’F %6§Y‘?i%albé1°¥ ??@Hat%h“rt@f’%ﬂ ongflinkedivia 1 1 1 1
11 11 11 11 11 1 69 14)
“ROCTRAZ (sher of o3 Saesgh, ahiegSyclodylor hterheytho oy Sl A )
gSRgZC(R% RSSl:( O)REI?S&JQ or@g?md%mﬁ&mglﬁa l_ydrbdﬁﬂES&Zaemcchgp (wher ein
a e i nde ent res e ‘
al kyl optionally g’&ﬁﬁ?’?’&ﬂ%‘?ﬁﬂfmﬁ%ﬁ%ﬁﬁﬂgﬂ%ﬂéy 5@8‘8{?@ B%‘Qﬁ%m?s"’def i ned
5 hereinbefore); more functional groups;
15 6) -R‘R* (wherein R*! is as defined heteinbefore);

7) - R°RY (wherein R* is as defined hereinbefore);

8) -RFR¥ (wherein R*! is as defined hereinbefore);

9) R* wherein R*? represents a pyridone group, an aryl group or an aromatic

heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected
20 from O, N and S, which pyridone, aryl or aromatic heterocyclic group may be
substituted by one or more functional groups or by a hydrocarbyl group
optionally substituted by one or more functional groups or heterocyclyl groups,
or by a heterocyclyl group optionally susbsituted by one or more functional
groups or hydrocarbyl groups;
25 10) -RER* (wherein R* is as defined hereinbefore);
11) -R"R*? (wherein R*? is as defined hereinbefore);
12) R' R¥ (wherein R* is as defined hereinbefore);
13) -RI X°R* (wherein X® represents -O-, -S-, -SO-, -SO,-, -OC(O)-,
-NR¥C(0)-, -C(O)NR*®-, -C(O)ONR*- -SO;NR*-, -NR*°S0,- or -NR-
30 (wherein RY, R®, R*, R% and R*! each independently represents hydrogen, or
alkyl optionally substituted with a functional group) and R* is as defined
hereinbefore);



15) -R " X8R42 (whereln X8 reE'esen S -0- -, -5-, -SO, -802-,.

-0C(O-, -NRS7C(O-, -C(ON mm'!ﬂ,m - S2NR59-, NR60S02- or -
- NR61- (ngrogz,bf_})gBS? 'R58, RS Ech i ndepen ﬁWdB?{unc gﬁglnts

hydrogen, hydrogen, or alkyl op? i dnal®l yssubstituted w

group) and R42 is as 10 defined hereinbefore); 16) -R X9R'' R42 (wherel n X9

represents -0-, -C(O-, -5-, -SO, -SO#9, -0OC(O) - NR62C( O -, -C(O NR63-,
- C(O) ONR63-, SOZWK’R”%E&Q%X’% reJéJﬁi@GO G EQSI‘ %2 ?@3 Donar 1y 0

each mdependent sl epresent s ydr ogen 5 dgen a op dnally

substituted wit uQﬁQﬂﬂRgn NR Y- F&let -asNR%’SQefarPNH 6.

her ei nbef ore); 5 584, 55 3 4' are defl ned

her ei nbef ore); %‘@ KE@%’S&I ?%I’ﬁm‘%n\# géfﬂﬂ‘l:dgegﬂgﬁjﬁlgﬁeﬂff’% ArogeR. O ray be

substituted w t alkyboptionallysubstitiitad ofth afadctiona grmp) AR REHE paefivddy! whi ch may

be unsul%stltute or is_h may be substituted with 20 one or nore
functi onal grou m? TRt X9Rt ' R4l(wherein X9 and R4' are as defi ned

her ei nbef ore) ; 25) RRENG Wher@ﬂx% fehf&-b9 Rg_ - e)gé &@

her ei nbefore); and,,22 SZ( C%)BIJB? \/\7ner el n s asvderi ned
her ei nbef ore, q-NB 6( ‘P(o) s 6C( -a-ﬁ@zmsrg i~ HR§°SOh- @aNRJl-ene group or
a cyclic group 59 ksl i 61 I het.er,ocycl i c group,
whi ch Cl. 3al kyl gﬁé grﬁﬁhnﬁ;l/@sbg asa%'gri{ %%P?%ﬁ%?%e% g eﬂ%r}g tional
groups and whi chydrygqurajksdnpmm;lyhd:sﬁmteatwlmmdcﬂmwgwu @ahd RPrigad unct i onal
groups Qr by a Bé%}??%ﬁlr&% oup optionally substituted by one or nore
functional grou @g“s)clyl groups, or by a heterocyclyl group
optional |y subsiguREX’RYRBIGheE rx?r ,Egéﬁgt.oon@o r.8UR§OI. dr

groups; 30 and R68 |s hydro " r€p akéygl |(S;ogr% G?@c?t ’ed from

cycl oal kyl or p(Q)q\gi FC(Q)QN INRASQrougNRYy be
substituted by @ﬁf‘eméiﬁ FDHE phuRes whi ch clic oup nmay be
substituted by one orRm)Eie lrr{aypﬁ df%ﬁ ﬁ&ﬁﬁﬁ%ﬁlﬁﬁ e'\gr,\o

(c)1/ 21595 * C hydw&n;*ormml@@ﬁhﬂﬁﬁﬂoﬁtlmﬁammmuchﬁhaﬁgjé@jjaﬁwkﬁﬁgasor nor e

functi gpal grou rocarbyl group optionally substituted by one
or m)rglgfunctlo8 g’é’ﬂ?"%@heterocycl yl groups, or by a heterocyclyl

group optional | msnbs:&wm‘b@wﬂmlmxémﬁr ReretusidefisddiHefbefore);

18) Ca.salkenyl which may be unsubstituted or which may be substituted with
one or more functional groups;
19) Cysalkynyl which may be unsubstituted or which may be substituted with

20 one or more functional groups;
20) -R'X’R*R (wherein X’ and R* are as defined hereinbefore);
21) -R* X°R¥R* (wherein X® and R*' are as defined hereinbefore); and
22) - RY R¥(RY)o(X°)R®(wherein X’ is as defined hereinbefore, q is 0 or 1, ris 0
orl,and R isa Ci-salkylene group or a cyclic group selected from divalent

25 cycloalkyl or heterocyclic group, which C,.salkylene group may be substituted by
one or more functional groups and which cyclic group may be substituted by one
or more functional groups or by a hydrocarbyl group optionally substituted by
one or more functional groups or heterocyclyl groups, or by a heterocyclyl group
optionally subsituted by one or more functional groups or hydrocarbyl groups;

30 and R® is hydrogen, C.3alkyl, or a cyclic group selected from cycloalkyl or
heterocyclic group, which Cj.3alkylene group may be substituted by one or more
functional groups and which cyclic group may be substituted by one or more may



groups or hydrocarbyl gr 1 in RB R, R, R', Rd, Rg, RR R',
R'" RP, RP, RR', R'", RT"nmmﬂmﬂﬂmngn‘dependentIy sel ected from
d . gal kyl engo@i/oups optionralty isums by one or noreg bhosses!
groups, R Rh, Rk and Rt are independently selected from C2. sal kenyl ene
groups optionally substituted by one or nore functional groups, and |0 e,
R, R'° and R are independently sel ected?rom by C24al kynyl ene groups
optionally substi bbbehstiRedbydn®br Mre Purdctbid! | ordyQ npound
according to claim$5 wher eq,%16 is sel ected F?g%& one g?aﬁoﬁgbyl?{)ﬁow ng
twenty-two gr oups optionally substitutsd by org oranors fyetionalgioups ardgterosyelylEnoms, t ut ed

or which may be s ' ' : m hydr oxy,
oxi ranyl , fl>/uoro, Uﬁﬁ#%?Mc%%%%ﬁgm%@%gagg?&é%éﬁ% dé‘?ei n X2
represents -0- or grohp®8rhydracarbyligrdup®23 represents hydrogen, C . 3al kyl or
Cl 3al koxyC2 3al kyl nd, J EPrEs 13al .0 5 0 -OR26
(wher ei nxé24, WS%%Hﬁﬁewlﬁg%’ﬁg bg%%e%m#p’&gf}‘gﬁﬁma@a&mepresents
hydr ogen, Cl.sal k . 6rle 326 ga%g,gm : -oROX3R27
(\X\hergi n)3 repr e%@&é@&%%?ﬁh&éﬂ,;ﬂ?& S‘@W - O)-,ﬁde Sng(og;)
NR28C(O) O, - C( O) Rpofunctigna)gregps, - SOPNR30-, NR31SC2- or NR32- (wherein

Res, e, R30, Rai hlgamg |+ I e gen,

Cl . 3al kyl, hydrox?}( g’. a ?%&rﬁ%ﬁ%ﬂ@[&;@dgai Ey"f'8 ; ﬁ%c%(gfp?epresent S
hydlr o%en, I G . \r/]\kyl pptﬁﬂmﬂﬁ‘gdbsmmedngyynﬂdm’pn@pﬁmécﬁmﬁgmbpﬁ;wd I cycl opentyl 1o
cycl ohexyl] , phenyl ¢qJ; - 6-,nenber ed .sat ur.at ed _heterpcycl i roup wi -
het er oat offs, sel eg’g{}ﬂﬂgggnﬂé geng sﬁl“tgéjg?mﬁ’mco”ﬁwﬁﬁg% Syl group
may bear 1, 2 or ogticididphibktitgiel by o) GGhd€ fincRtRaP¥Bupsy dr oxy, hal ogeno,
cycl opropyl, 30 am no, C -Wylam no, Cl. 4al kanoyl di - C1. 4al kyl am no ,

Cl . 4al kylthio, C.4alkoxy and which cyclic group may bear 1 or 2

substituents sel egt . ] anoal kyl ,
CL. 4al kyl , cf&hyd%o%%{%@ﬂc%%ﬁg‘? %%y WPT‘JF% HRlerteq ﬁp“\RgLBfllﬁ’éwgs DSEEN
(11T 1T 1111 PCTAHB@MEIBEHE-1@0 kroSps: 71 C1. 4al koxyd - 4al kyl ,

C1-4al kyl lSSU| phonyll)(illyd?oaglelé%l c,.ﬁkyﬁ%ic Oé%yg gt?t?sggslti’tutedorwhich may be substituted

with one or more groups selected from hydroxy, oxiranyl, fluoro, chloro, bromo

and amino;
2) -R*X2C(O)R* (wherein X? represents -O- or -NR?- (in which R represents
hydrogen, C\.3alkyl or C;.3alkoxyCs salkyl) and R? represents C).salkyl,

20 -Nk“RZS or -OR%* (wherein R* R and R% which may be the same or different
each represents hydrogen, Cy.salkyl, hydroxyCj.satkyl or C;.3alkoxyC;.salkyl));
3) -R°X°R? (wherein X° represents -O-, C(O) -S-, -SO-, -80;-, -OC(O)-,
NRZC(0)-, -NR*C(0)0-, -C(O)NR?-, C(O)ONR*-, -SO,NR*., -NR*!'SO,-
or -NR*2- (wherein R%, R®, R¥, R*! and R*? each independently represents

25 hydrogen, C;.3alkyl, hydroxy Ci4alkyl or Cy.3alkoxyCs.salkyl ) and R¥ represents
hydrogen, Ci.salkyl, Cy.¢alkenyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, phenyl or a 5-6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which Cy.¢alkyl group may
bear 1, 2 or 3 substituents selected from oxo, hydroxy, halogeno, cyclopropyl,

30 amino, C,4alkylamino,C, salkanoyldi-C;.salkylamino , Cy4alkylthio, C;.4alkoxy
and which cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy,
halogeno, cyano, Cy.4cyanoalkyl, Cy4alkyl, C;4hydroxyalkyl, C,4alkoxy,



G . 4am noal kyl , C1. 4al kyl am no, di (C . 4al kyl )am no,

et 00 MRS, esemnr

. 4al ky \pgofofshs 4al koxy, [ oxy Bodd384sP
-(-O0)t{R1")gD (wherein f is 0 or 1, i§ 5"0 ©or +1 and |ga(g[£;3yéckllc group
sel ected from C3. 6¢cycl oal kyl group, an aryl group or a 5 6- menber ed

saturated or unsaturated heterocyclic gtoup with 1-2 heteroatons, selected

i ndependent |y f iqnaiRexy®, .Qd]ﬁ'ylmu\élkyﬁhlpﬁbi@l(t&amyp@ ‘“"%*{4 1one or nore

substituents sel ected from hal 0 or l(wherei n X4

and X5 which maf nb@nmn@k:daﬁeaa&wlaam,ér(@malm m.pacwélwlmno @@@y -S,
-SO, -S02-, ?ﬁ@(;é #%r)mnmﬁ@ O ONR37-, - SO2NR38-,
NR39S02- or NR4 - rern M%"‘W aurﬁo ’e each independently
represents hydr i Wl)aﬁmid@hdboxy@ndﬁ@@x&%@éb&zﬂwhhmmfﬁO@S gBpresents
hydr ogen, G . 3al kyl dr ox 3al or, C13 | ko 3al ky

R41(wherei n R4’ %15‘“356' S hEX s KO pc%l’?ﬁﬁgfrﬂﬂ %Fy‘gaﬁﬁawgﬂ’m@‘é?cl ic ring
15 Qi nked via cafBS5-RemBéred Saated of irdathrated 1RtR6cH aﬁ&gs up “ithect ed

i ndependently fromO, S and N, which c gcl oal kyI eterocyclic group may

bear 1 or 2  sutbeteroatoms; selectaddndepgndep CWPWREP mey ano,

Cl4dal kyl , hydr Qu(?é?' | ]e)

Ci . 4al kyl sul pho%‘% neé?*né)@mb %%Eg%gghbony{r@ éi]?@ xam do,

Cl - 4am noal kyl, T( E%(wht;remO( dmdﬁ whidhkndy) berthesame or dxfferentare

G - aal kP am 288 200 57505 "SR P SO HRATORE, O™ 271 1o
Cl. 4al koxy, G . 405@)0»«;?&1, ISDNR*-CNRIBQ,- of NP ahereBi 1) R, 108 AREBRA4,
NR4i C(O) R46 (wherein R43, Raa, R4A5 and e, which may be t he sarre or

different, each® em%i’@dﬁ‘}‘b’rféwn depgene F-salkd of CysallioxyCoamlliky | or
Cl3al koxyC2_3al £ 1 dﬁﬁ,& is O
or 1, gis O or %%b h?lﬂfbgﬂ{ cﬂg%l%}l()glyse {L%ﬂ; Q%?%y&ﬁ%ﬂ Ky
aryl or 5-6- m@%d%m&?uh%—mbmﬁmhﬂkymammwdlhemr@ydwrmgm t h 1-2
het er oaj ons, d I n ent C gr oup
may beal’ one or C{{OB i 3@&‘@%8“??8%{‘%% %Cﬁ?tbﬂll ); 30 6)
-RdR4" (wherein ﬂBihOL SMNmﬁxbneybI&wmbﬂMrw}euc grodp may Bedrdlgrgherein RAL is
as defined hereinbefore) qtl Aﬁyg!v\here n RA" is I ned
her ei nbef ore); wsémtfse‘sct frm? 0¥9.hygiroxy.shplogeno, gyanpy ¢ Mﬂvbw GB00/ 03562 72
hydroxyC,4alkyl, cyanoC, salkyl, cyclopropyl, C4alkylsulphonylC, 4alkyl,
Ci4alkoxycarbonyl, carboxamido, C,4aminoalkyl, C;.salkylamino,
20 di(Cyalkyl)amino, C;4alkylaminoC,alkyl, C,,alkanoyl,
di(C,4alkyl)aminoC,;salkyl, C;4alkylaminoC;4alkoxy,
di(Cy4alkyl)aminoC,4alkoxy nitro, amino, Ci4alkoxy, C;shydroxyalkoxy,
carboxy, triflucromethyl, -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;_satkyl,
25 hydroxyCj.4alkyl or C,3alkoxyC; 3alkyl) and a group -(-O-){C,4alkyl)ringD
(wherein fis O or 1, g is 0 or 1 and D is a cyclic group selected from

I ( )]

Cs.scycloalkyl, aryl or 5-6-membered saturated or 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 halo and C4alkyl);

30 6) -RIR* (wherein R* is as defined hereinbefore);
7) - RR* (wherein R*! is as defined hereinbefore);
-8) -RTR* (wherein R* is as defined hereinbefore);



9) .R42 (wherein R42 represents
5-6-nenbered aromati c heterocyc ;
with 1-3 ReheyeRbPns sel ect ed Ilﬂlifﬂiﬂml il whi ch pyricdRamoopeny! or

aromatic heterocyclic group may *cafryt upt te S+«substituents selected from
hydroxy, nitro, 5 hal ogen, am no, C; alkyl, G 4al koxy, Cl.4hydroxyalkyl,

Cl. 4am noal kyl,  Cl. 4al kyl am no, C14hydr‘t2xyal koxy, oxo, cyanoC, . 4al kyl,

| | C14
& CCTT AT My am o) R GHSERS Kplsdsl biidorserdal kprutaa loapi

di (G - 4al kyl ) ami n&&-mambered arom@lc lmrchyphmnmimked 3 szgrbon or nitrogen) with

di (CL. 4al kyl) am n yl,

cyano, -C(O) NR69R géﬁ%@{aﬁ%a?’%e?gﬁﬁ&%%w&é Eshén Ft gdmahl ch may
i oxyC. da Kyl m‘?ﬁfﬁ“ﬁ”"w‘m?‘fmé‘b"““m‘°°‘“ f‘“’“‘“é‘f"i’ “l‘?’l) i ngD
ydr oxy al ky r al kox an rou yl)gring
(wherein fis 0 ofaegeng, "l“%m@v rg]%y W@&#E eI ect ed

from C3.6cycl oal igyl alkﬁ&rﬁi‘no,%uﬁﬁﬁoﬁﬁ ggow CRakgl, 1W ur at ed

het er ocycli c group 5 W th 1-2 het er oatons, sel ected |ndepen ently fromO,

S and N, which cy&m}kylgﬂMpylﬁmalkyéﬁudh@«mbwhedl&nbslkylﬁmm,s sel ected

f hal d d d
hresgqi nge?ofg); 11) ,4%@121 éemﬁ"gr@p%élw? @ﬁ@@%@?el n’logfore) 12)
;(g R42 (Whter ei 8 R42alk}ﬂaxﬁmdﬁa‘a1kﬂﬁﬂ dl(ei-wlkweﬁlﬁbehallaﬁyﬂ&i'\lblgxg? cai‘iﬁﬁdﬂldowher ein
represents -0-, -
oo RIR48 c( O okids f°m°t‘§62?3m9 &8&&34%0%-1‘%%%21( h Wéf&( 2,

R44, R50 and R5' ,gzbfgg@ﬂg 1
hydr oxyC, , al kyl g?t%{ﬁd%al koxyCZ 3a and R4Z 1s as de ngg‘lwi’
her ei nbef ore) ; 25 hydrpxyGRalky? MiQ; J@mnw%gmmmmm«@mmkm@gn S,

-SO, -SM2-, NR73 ) NR{6S02- or
NR77- (wherein R7§%%%fls%§ Elg(g ln%%%ééﬁydmm%ﬁgmf#y represents
hydr ogen, Cl3al kyIC;.¢dyvidaliyly &iyl a‘«ﬂ-&niembereﬂat&adeaamr@&ﬁdtddsﬂe 1c@éhp s as

?Igl n?goherel nbefor‘ﬁ) @ét%yatomsg Za]@ere ﬁdg@%%s g -m or NR61-

(wherein RS57, RS8 %.a%@ar%ﬂé xﬁémsﬁ@sﬁ&ehﬁgasﬁaﬂﬁ&ﬁmowcmis hydr ogen,
G-. 3al kyl , hydr oxgéﬁgl k‘é or Oor aal koxyC2 3al and R42 1s as defined

her ei nbef ore); WOlOM-RERE¢wherein R* is as defined herein| oreg

11) -R®R*? (wherein R* s as defined hereinbefore);
12) -R' R¥ (wherein R* is as defined hereinbefore);

20 13) -R} X°R*¥ (wherein X® represents -O-, -C(O)-, -S-, -SO-, -SO,-, -OC(0)-,
NR¥'C(0)-, -C(OINR*-, C(O)ONR*., -SO;NR*-, -NR*’SO,- or -NR*!-
(wherein R, R*, R, R® and R*! each independently represents hydrogen,
C.3alkyl, hydroxyC, ;alkyl or Cy.3alkoxyCasalkyl) and R** is as defined
hereinbefore);

25 14) -R*X’R* (wherein X' represents -O-, C(0), -S-, -SO-, -SO5-, -NR™C(0)-,
-C(O)NR"™-, C(O)ONR™-, -SO,NR™-, -NR™S0,- or -NR”- (wherein R”, R,
R”, R™ and R” each independently represents hydrogen, C;_salkyl,
hydroxyC, ;alkyl or C.3alkoxyCs.3alkyl) and R* is as defined hereinbefore);
15) -R™X®R*? (wherein X* represents -O-, -C(0)-, -S-, -SO-, -SO5-, -NR*’C(0)-,

30 -C(O)NR*., -SO,NR*¥-, -NR¥’SO;- or -NR®'- (wherein R, R®, R® R® and
R® each independently represents hydrogen, Cy.3alkyl, hydroxyC,  alkyl or
Cy.3alkoxyCs.salkyl) and R* is as defined hereinbefore);

phenyl group or a
via carbon or nitrogen)




1111111 1111 1 ~"11 11111 | cLMs 73 16) -RKR

X9R'R42 (wherein X9 represen“m"r lllmﬂmﬂ S, -SO, -S@-, NR62¢(O) -
- GO NRB3y o HNRES- , - SC IR oo (vpesgipise, oz e
R65 and R66 each independent|y repriesénts hydrogen, G _3alkyl,

hydr oxyC, . 3al kyl or C _3al koxyC2. 3al kyl) and R42 is as defined 5

her ei nbef ore); 17) -RP X9-Rp' 1R41 (whergin X9 and R4' are as defined

her ei nbef or e) ; - 18) -KE3°RERNRkre K Tip ﬁ?éﬁtﬁ@)—%?@?s-fs'-t-.‘ibeds@ whi ch may be
substituted W|th &ﬂ(@or nor e ﬁrougs sel ected om ‘}édroxy, Iuoro am no,

C 1. 4al kyl ami no; )-(-C(OMR YONR -, aBO AR - ox-NR™-

1.4al k Iamnosul | bhan
C2_sal iynyl ﬁ’ﬂ %é uﬁsubg“%dﬁie%%cﬁqé#L%%'%ﬁ%w ’ed with
one or nore gr omﬂaaalkﬁllmlmdct,atkyim@rgalkyxy(m;alhylpanda{t‘?msd@ﬁm kyl am no, N

N-di ( C1. 4al kyl) % £ nosul phonyl, N-Cl4al kyl am nosul phonyl and
N, N- di (él 4al k%f” fordul phonyl ; 15 20) -R X9Rt' R41(Wnerei n X9 and R4' are

as defined herellupqivg@mflgﬂl whe%,%%g,agm&m ' are as
defined herei nbefore); - R R67(R" )rR68 wherel n X9 is as

defi ned herei nbéﬁbﬁa—;ﬂlﬁﬁwbwbc maxbennsubstuuteéprwhwhmay yubstituteditteal kyl ene

group or a cycli

cycl opentyl ene, ﬁ g{ﬁw&@i gﬁgélgéréeéa 9&8%%@&% u’ra"@@g%ét erocyclic
group with 1-2 @Ne:li@}mﬂhﬂ)mmmd aaﬁmﬂulphdgh@dmdlltﬂaﬁnmmﬁﬂwnﬁaaad N, which
Cl3al kyl ene gro b 1.or substituents selected fromoxo, hydroxy,
hal ogen'(9 and C &%@ﬂgéﬂm‘m Oxclic group may bear 1 or 2
substituents seljgypg RitPmay e kinuibstitdied GGeHch m stf@&teéﬁiﬁﬁnom kyl,
Cl4al kyl, CI. 4hyd¥o§§g{y&§| G 4al koxy, Cl4al koxyCl4§kayI

4al kyl sul photepe orimearg|gkgups sebpcterfrom hydraxs Siugro, a:mmﬂ(c‘rmuqmm,

Q_
R L s A oo

di (CL. 4al kyl )am‘l\hﬁ@(cnaﬂkyl)aymmsdlphmgﬂpup -(-0)i(aG. 4a| kyl )gringD (wherein

C3. gy clboal kyl, R R QS w1 Bk e POBUBRE or e

het erocyclic gr QUP-RMNIRVR*X(witeit NBAIR?! afetisdefind Herititiefinslesid v
22) - R' RY(R")(X*)R%(wherein X® is as defined hereinbefore, qis 0 or 1, ris 0
or 1, and R%’ is a C).zalkylene group or a cyclic group selected from cyclopropyl,

cyclobutyl, cyclopentylene, cyclohexylene or a 5-6-membered saturated

20 heterocyclic group with 1-2 heteroatoms, selected independently from O, S and
N, which C)alkylene group may bear 1 or 2 substituents selected from oxo,
hydroxy, halogeno and C,salkoxy and which cyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, C).4cyanoalkyl,
Ci4alkyl, Cyshydroxyalkyl, C,4alkoxy, C;4alkoxyC)salkyl,

25 C)salkylsulphonylC, salkyl, C;4alkoxycarbonyl, C;4aminoalkyl, C)4alkylamino,
di(Cy.salkyl)amino, C;4alkylaminoC,salkyl, di(Ci4alkyl)aminoC)satkyl,
Ci4alkylaminoC, 4alkoxy, di(C,4alkyl)aminoC).4alkoxy and a group
=(-0-){C)4alkyl)ringD (wherein fis 0 or 1, gis 0 or 1 and ring D is a cyclic
group selected from Cj.¢cycloalkyl, aryl or S-6-membered saturated or

30 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 halo and C;4alkyl);and R® is hydrogen, Cy.salkyl, or a cyclic group selected



fromO, S and N, which cyclic_group may—bear—one or nore substituents

selected from halo and G . 4al Kyhes “g‘Wr ogen, Cl3al kyl, or a
cyclic grougeggh@eded ~1 ~r 1 E\ qil | B i GBO4/ Oq,gq.;’c rom
cycl opropyl, cyc\%?butyl , cycl opentyt, wcydl ohexyl -and a 5-6- rrem @?Sgid

saturated heterocyclic group with 1-2 heteroatons, selected independently
from 0, S and N, which Cl.3al kyl group mmy bear 1 or 2 substituents

sel ected from ox l'lh%g | 5CAY, b group nmay
bear 1 or 2 5 sungiolt errtl)?@égléP@%@%ﬁ%@%@ﬁ%ﬁ%@ﬁgﬁﬁ%&cyano,

Ci 4cyanoal kyl ,  Cisatdmted \beteroBfclictgyolipoxishal -2 héetero@ioms sdelected independently from

Cl4dal koxydCl . 4al kyl aﬁ% abk I uligﬂon | Cl4al kyl . .Cl 1‘%1'1 kf)Xst:atree?ﬁ'Qﬁlxl’

Cl . 4ani noal kyl , O3 &éw H%/’ 34 .%‘@f%ﬁ"ﬁﬁ‘)%ﬁ%%“ LS seled

Cl4al kyl ami noCl . 4aké\Hydrosly, Halbgeids ) Jalieoh ekl whikk ¥yclic group may bear 1 or 2

Cl . 4al kyl am noCl4al koxy, di (G -4al kyl zl’am' noCi 4al koxy and a graﬁ)ug 10
{-0O) 1 (C £al kyl ) gvbsiiventsaelscted fram pXo, dydrpxy, halgesne, ¢yapg, Cr4yappalkyhg D is a
cyclic group sel gct f&o I %ng‘, : gﬁg-menbered sat ur at ed
or unsaturated hg'ﬁ'égg}gy%ﬁ&%y%%ﬁﬁt 1- 2C%g¥%t ons. sel ected

i ndependent |y fr &hdkyl@lphodylS;.salityil, (P 4alizotycarbonyd (Gh samipodikyly Coatkylamingr e

substituents selecgted . fromhalo and Cldal kyl.) .. 15 whereiq Ra, Rb, Rb',
R, RC, R R5, R%‘(%F?’alkybamﬁﬁ’ bmﬂfﬁﬂm‘ﬁl@%l@g%‘da@9mgpgé“ Hlependent |y
sel ected fromCl. iﬁhﬂb‘lﬁﬂﬁogfmyﬁﬁlﬁjxmé}‘l’aﬂli@@ﬁlkdxvﬁﬂd@Eroﬁﬁe or nore
substituents selected from hydrox al ogeno, amno, Re Rh, Rk and R are

i ndependet Iy sel &Pédcfm)@%ﬂﬁm%ﬁ%%¥,wbeorera%li)mﬁ%b%t i t ut ed
by by one or nore ' [ safrafdlopoeno,

am no, and R may gjﬁ?ﬁ%ﬁJ | yﬁ%ﬁé@%gﬁgl;, Q:ZE%PSE?’HII% . Rm andﬂgogre

i ndependent | y sel awpsatatated heterogyctio group kjth i 2dreteroptorns; seleatest indepehdently

susbet Luted by ottty SRRAYSIR! HHIE R B Sy M Rt oo,
OLRS*rl from halo and C;4alkyl);

15 and wherein R®, R, R”, R°, R®, R%, R, R\, R",R" R, R", R', R*, R" and R" are
independently selected from C,.salkylene groups optionally substitued by one or
more substituents selected from hydroxy, halogeno, amino,

R°R", R*¥and R'are independently selected from C,.salkenylene groups
optionally substituted by by one or more substituents selected from hydroxy,

20 halogeno, amino,and R' may additionally be a bond; and
R, R, R™and R" are independently selected from by C salkynylene groups
optionally susbstituted by one or more substituents selected from hydroxy,
halogeno, amino.

25 7 A compound of formula (IA)



RS Rs ~XRO R2~N RNR4A (A or asalt, ester or am de thereof; where
X iIs 0, or S, S(O or S(O2, NH or NRLO where R10 is hydrogen or 5 C

. 6al kyl ,woWh21ses @ group OR', NR12R13 or SR' where Rll, pRlep W&l:’) are
| ndependent ly selected from optional ly substituted hydr ocar byl or

opt | substituted heterocyclic groups, and R12 and R13 may
addf??ﬁﬁt¥r§_?6?ﬁTfﬁgérher with the ni”§rogen atomto which they are
attaﬂ ‘”"m, non-aromatic 10. het;rocthlc ring which may
cont m””mﬂoatoms R8 and RR¥hre inyepepdent |y sel ected from
hydrogen thal & kyl, Cl.4 al koxy, M€ 4. oxy

di (C . 4al koxy) net hyl, d . 4al kanoyl ,
C2_sal kenyl C2_5a|kyny|, a phenyl
het erocyclic group with 1-3 hetR
S and N, which heterocycl|
be saturated (linked via
(linked via a ring carbon at
group may bear on one or np#

tr

/ cyano am no,
be Ryl group or a 5-6- nenbered
| ected. i ndependently from 15 O,
By be ar®tatic or non-aromatic and nay
PFRQR, Or nitrogen atom or unsaturated

d i ch phenyl, benzyl or heterocyclic
gArbon atons up to 5 substituents
sel ected from hydroxy, haR-gen C13§Ikyl G _3al koxy, C . 3al kanoyl oxy,
trifluoronethyl, cyano, amno, | 20 nitro, C2.4al kanoyl, C 4al kanoyl am no,
CI.4aIkoxycarbonyI a. 4a|ky|suRﬁhanyI Cl - 4al kyl sul phi nyl ,
Cl4al kyl sul phonyl , carbamoyl, N-C 4a|k | car banoy!l, N
N-di (Cl . 4al kyl ) car banoyl , aninosulpho ) NC. 4al kyl am nosul phonyl, N

N-di (d 4al kyl )ag}gggegm%mdgheﬂ,gf kyl sul phonyl am no, and a saturated
heterocyclic group selected from mor phol i no, th| om)@phol i no, pyrrolidinyl,

25 pi perazi nyl , whereek isdPyorlS, S@)mﬁ@)rzcﬂl'hytNBndﬂlpy&K @Slmimgynpr whi ch
sat ur at gd 11111%:1'al 4 01/ 21595 ~~~ ~~~r~ ~~~~~ ~1 ALNS

R¥isa group OR", NR"RBor SR where R, R" 'and R" are independently
selected from opt:onally substituted hydrocarbyl or optnonally substituted
heterocyclic groups, and R' and R" may additionally form together with the
nitrogen atom to whxch they are attached, an aromatic or non-aromatic

.10 heterocyclic nng whlch may contain further heteroatoms

R® and R® are mdependently selected from hydrogen, halo,C;4alkyl, C14 alkoxy,

Calkoxymethyl, d1(C1.4alkoxy)methyl, Cj.salkanoy), trifluoromethyl, cyano,
amino, Cysalkenyl, C,.salkynyl, a phenyl group, a3W1 group or a 5-6-
membered heteroéyclic group with 1-3 heteroatoms, selected independently from

15 O,Sand N, which héterocyclic group may be aromatic or non-aromatic and may
be saturated (linked via a ring carbon or nitrogen atom) or unsaturated (linked via
a ring carbon atom), and which phenyl, benzyl or heterocyclic group may bear on
one or more ring carbon atoms up to 5 substituents selécted from hydroxy,
halogeno, C)alkyl, Ci3alkoxy, C,.3alkanoyloxy, trifluoromethyl, cyano, amino,

20 nitro, Cz.salkanoyl, C,salkanoylamino, C,.salkoxycarbonyl, C,4alkylsulphanyl,
Ci4alkylsulphinyl, C;4alkylsulphonyl, carbamoyl, N-C;4alkylcarbamoyl,
N.N-di(C, salkyl)carbamoyl, aminosulphonyl, N-C; salkylaminosulphony],
N,N-di(C;4alkyl)aminosulphonyl, C,.salkylsulphonylamino, and a saturated
heterocyclic group selected from morpholino, thiomorpholino, pyrrolidinyl,

25 piperazinyl, piperidinyl imidazolidinyl and pyrazolidinyl, which saturated



76 . heterocyclic group may bear I or 2 substituents sel ected from oxo,

hydr oxy, hal ogeno, 3al kyl , ﬂi.w T kanoyl oxy trifluoronethyl,
cy.ano, am RQg o1/bisés O and Cl. 4al fmmn !F | Rl, R2, f},ﬁgFg

i ndependent |y selected from hald, €yaho,®rnistre, 5 tri £l uor orre
Cl. 3alkyl, -NR14R' (wherein R14 and R15, which may be the same or
di fferent, each represents hydrogen or C16 3al kyl), or -X R16 (wherein X1

represents a di I e ibteldRyidlic grddp may Gei-1, or 280bMituehf/sBleét¥d from Bxe, , - SQ2-,
NR17C0-, -CONR18-, -SO2NR19-, -NR2S02- or NR21- (wherern R17, R 8, R19,

R20 and R2' each halggsnend m@lwlycnme‘ﬁt@kﬁwm UMWH&PY@P,WO

Cl3al koxyC2_3al Kyl ﬁa(t o &éﬁ% d fromone of the foll owi ng ei ghteen
groups: 1') hydrog r? or S(ﬁyﬁarﬁ |c‘ﬁ may be unsubstituted or which may

be substituted vermoke&mmdwe@mﬂp&lmdm&albrmmmxy, fluoro or

R23 15 1o esent o UM Ciph AV K7 GERHRRS SRR Sy

represents Cl. 3alshyé or difetent/¥30h fpreséiBydeopes bmﬁamgl),%raxﬁllﬂedhéféhxﬁ nmay be
the sanme or different each represents hydrogen

Cl3al koxyC2. 3al ky Fgpresenss § direct bondy f@rh?nyia-sr pes-biﬂz-s -0-, -S-,

-SO-, -S-, - CCONRVNBREEBNR c%?a . Q17 NRBR19
(vvherer n R28 R29, R30, | 20 R3' %32’ Ielgﬁ | nJepend y rebrﬁeéenfs

hydr ogen, Ci3al kyIR mnd(Bfkeﬂchmdy@d@alykyrbryseaﬂshyﬁﬁg'bnrémaﬂwbm s hydrogen,

et or ooycl’ ¢ or ous RSB RER: Riefoe Bl Rt B UBHHAIEPn om0,

and N, which Cl3alglogaps:group may bear 1 or 2 substituents selected from

oxo, hydroxy, halq and Cl. 4al koxy and 25 whi ch cycl | c group may bear 1
or 2 substituents! gg’ﬂ'&’é@%ﬁﬁéﬂ*ﬂ%“c beupsubstityted g Which emey bek y | |

and XS whi oh oy B0® r‘%ﬁ@?ﬁﬁﬁ%rfﬁ @ﬁ‘%‘%‘%ﬂ@ hﬁ@@%@éfr " S,
NR36CO-, - CONR3?- 2°)-CoRakf¥HCOR™ (MR3ei800 represehR40- or(WRE Gh whikdR> R37, R38,
T o | RSl 35 R R RSB A b 1,
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).3alkoxyCasalkyl));
3%) C).5alkyIX*R*” (wherein X° represents -O-, -S-, -SO-, -SO,-, -OCO-,
-NR*CO-, -CONR”-, -SO,NR*-, -NR*'SO,- or -NR*- (wherein R%, R?®, R*®,
20 R*' and R* each independently represents hydrogen, C;.salkyl or
Cy3alkoxyCy.;alkyl) and R¥ represents hydrogen, Cy.3alkyl, 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
25 which cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy,
halogeno, Cy4atkyl, Ci4hydroxyalkyl and C;_alkoxy);
4) C,.5alkyIX*Cy_salkylX R (wherein X* and X® which may be the same or
different are each -O-, -S-, -SO-, -SO;-, NR*CO-, -CONR*’-, -SO,NR**-,
-NR¥S0;- or -NR¥- (wherein R*, R*?, R*, R* and R* each independently
30 represents hydrogen, C).salkyl or CsalkoxyCa.salkyl) and R*® represents
hydrogen or Cysalkyl);



WD 01/21595 * C l~~I1"1~l~ ~If Jt ~Tt+-—=+—PCTLGB0Q/ 03562 Ms 77 5') R4

(wherein R4'" is a 5-6-nenbered s m clic group(llnked Vi a

car bon orwgis n) with 1-2 het Ed |nde S rom0, S
W Eﬁgf

and N, whac% terocyclic group fray* bear u subst| s’éssé? ected from

oxo, hydroxy, hal ogeno, C1.1al kyl, G .4hydroxyal kyl, C14al koxy,
Cl4al koxyCl4al kyl 5 and Cl4al kyl suI phanmyl C . 4al kyl); 6") R

Cl. 5al kyl RAL( whepsppt 4 f
C2. 5al keny1R41( \Ahg?el(ﬁm%?hq{l sﬁaa?aéi%@?ﬁggg E%P{e&?ﬁb °?‘)°Z§h° gréq (linked via

C2. sal kyny1R41(wh@oephmmgen)Mw-ﬂwcmwmhénbm@aﬂopmﬂemyﬁorR@QS@nﬁere| n

R42 represents gl I nmenber ed
aromatic hetero%‘y’c@%l J"llq‘g;el? rou %@%%OE%HB %a¥c§?%3ﬁ§58ﬁleﬂétsf $'°%°f‘?r 1-3
het er oat ons sel ¢gtetly,fhalogesd, Oy , Q.shydibnfalkyl, G, Galkéxy, Chalkox pmati c
heterocycl I C grglgg 4 arr. E;ﬂkbd qs#gstltu%ntls on yanhaval a{;lagdycar bon
atom sélected ﬂ'-l'é’ﬂaw%nﬂ ﬁg‘@gb am no, Cl1. 4al kyl, Cl4al koxy,
Cl4hydroxyal kyl .67) ElatkgR*NRileketh R*G 4odefint ARdrbifbe f&LNh4hydroxyal koxy,

carboxy, trifluoronethyl, 15 cyan, CO\IR43R44 and ASCOR46 (wherein R43,
R44, R45 and R4€’)Gdos|alkhn)rmy (wherein®! meﬂneddlﬁtehéxﬁm), each represents

hydrogen Cl. 4a) 4 kox al kyl 1. 5al kyl R42 (wherein
K42 is as defi nsléyég?e‘rgiekyﬁbﬁ 3%1 éﬁé{%gg)hﬁ’éehl&eé? *(wherein R42 is as
ﬂefl neg Per ei nb@gmﬁtheréiﬁRfl?regreﬁéhté@meelﬁéﬂp (a%eﬂﬁlgfbuaéegl S az def |S(r1}ed
er el nbef ore X6R4 erein represents -0-, -, -

- SO2-, 470)0 5 6%%3’83 I@G‘QNF%&@ ye lcmé@ a‘m’m‘tfmg@i Wil 7, Ras,

R49, R50 and RS’ msaerbatbﬁgeaé‘a&pﬂéxlm W@Wcﬁg?ﬁ !l or
Cl. 3al koxyC2 3alkyl) and R42 is as defined herér nbefor

C2. 5al keny1X7R4 Zle(ewmlm groypmay¢aryipite § sulptituentson an wnlab?e smon amsz co,
egc?k\lIRFﬁ;jep-eﬁgghlt y repr esg%xy’hy(f ggggm"% "%?’?n@%“@@s% '@536’@@1 i;?) o0
and R42 is as dhhammdalhyﬂr eiﬁhqlmmé,,cll@d}o:@ﬂkﬁﬁ &m:’ﬂm(mélwlel n)8
| NR60SO Bst ®or ki RO NREOK SRR o 10 S0
be the same or dlfferent, each represents hydrogen, C|.4alkyl or
CsalkoxyC,.salkyl));
10°) C;.salkyIR*? (wherein R* is as defined hereinbefore);
11°) Ca.salkenyIR*? (wherein R* is as defined hereinbefore);
20 12°) Ca.salkynylR* (wherein R is as defined hereinbefore);
13%) Cy.salkyIX*R* (wherein X° represents -O-, -S-, -8O-, -S0;-, -NR¥CO-,
-CONR™®., -SO,NR"¥-, -NR*SO;- or -NR®'- (wherein R*’, R*, R*, R®® and R*!
each independently represents hydrogen, C,.salkyl or C,3alkoxyC;.3alkyl) and
R* is as defined hereinbefore);
25 14) C;salkenyIX'R*? (wherein X represents -O-, -S-, -8O-, -80,-, -NR¥CO-,
-CONR®-, -SO,NR*-, -NR**$0;- or -NR*- (wherein R*, R, R*, R** and R*
each independenﬂy represents hydrogen, C;.;alkyl or C_jalkoxyC>.3alkyl) and
R* is as defined hereinbefore); o
15”) Ca.salkynyIX®R*? (wherein X® represents -O-, -S-, -SO-, -SOz-, -NR*’CO-,
30 -CONR*., -SO,NR¥-, -NR**SQ,- or -NR®!- (wherein R, R®, R®, R® and R®
each independently represents hydrogen, C;.3alkyl or C;.3alkoxyCs.;alkyl) and

R* is as defined hereinbefore);



each i ndependently represe en.  C1.3al kyl or Cl1.3al koxyC2. 3al kyl)
and R42 is as defined her%@ﬂﬂmﬂgmﬁ"w}" 111121112121211121211111111 WO
01/ 21595 * * PCT/ c ¥6') Cl3al ky |

(wherein )9@?3%%?8. nl~ -0-, -S-, -SO ,s -S2-, -NR62CO %&%

- SO2Ne-, NR65S02- or NRd6- (wherein R62, Rte, R64, R$5 and R66 each

i ndependent |y represents hydrogen, C _3alfkyl or Cl.3al koxyC2 3al kyl) and
RA2 is as defined 160G izalkakiC phiky R (whedeTn X° fepredadn-X8C -8l 40, LRA
(wherein X9 and R4, are as defdned hereinbefore). N?EG A conpaln a%or di ng
to any one of the "FRe&&Hi TPNR b rONRe reNR 10200 NRA-§whersiaROG &1, RIG 9. A
conpound accor di NQRSE g, Ff | | rmula (IB) V 7
ORB~R5 Rs 1 % R9 m@&%ﬂﬁ%ﬁlﬁhﬁggﬁﬁqﬁl&%&’ \;\E/rsin%@tg lf>°<? R, R, R3, R4,
Rs, R, R7, R8 and&iBulkenyEzsalkyllsnd RiYisiandefined herginbefore);mndn 7. 15 10. A

elboted ¥roma o7 oMo R ToMeRiT SRa0 B gttt Bofibelreh or oup

NR12R13 where one of R32 or R13 is hydrogen and the other is optionally

substituted .6alkyl, optionally substituted aryl or optionally
substituted Hbter StSAUMRPENd frcomding 1 any que of theierseding elaigis whergie RhandRigem at om
to which they are hed froma heterocylic ring. 11. A conpound

according to any one of claims 1 to 6 or 8 to 10 which is a

10 9 A compound according to any one of the preceding claims of formula (IB)
. 0
8
R /) -
Ré
4
X
R2 Re
SN
J
R N
R4
(IB)

where X, R', R%, R}, RY, R?%, R4, R, R® and R* are as defined in claim 1 or claim 7.
15
10. A compound according to any one of the preceding claims wherein RS is selected
from a group OR'! where R"! is hydrogen or C;.salkyl; or a group NR'2R"® where
one of R' or R' is hydrogen and the othet is optionally substituted C;.galkyl,
optionally substituted aryl or optionally substituted heterocyclyl, or R and R®
20 together with the nitrogen atom to which they are attached from a heterocylic

ring.

11. A compound according to any one of claims 1 to 6 or 8 to 10 which is a
phosphate prodrug of a compound of formula (I).



-t

phosphat e prodrug of a conpoundof et a H)—M0 01121595 | 1"1~~ 11l

001 T I I Y B B PCT/GBOO’035 12. A nmethod for preparing a
conmpound W of/2fshail @ (1) as defl U i ch mai,{;g@_. 5%{39 | ses
reacting a conpound of formula ( I R JI?Z 5 (1)

where X. R8 and RO are as defined |n cIa|m1 R' R2', R3', R4 are groups
R, R, R3, R4 as defined in claiml r7éspectively or precursors thereof;;
and R85 is H. Ieameﬂ@dgfoepnpaxmgtamompaﬁmmﬁnmaj & definéd inlcldith 1Which R8' R6
where e are R7 are,as defjned in claim ' roup R5 as defined in
claiml or a prdBgh %%W%&H%%Séf@@@“nﬂﬁﬁfqrﬂ’éﬂ%@gter if desired or
necessary, converting any precursor groups R', R2', R3'", R4' or RS to
groups R, R2, R3, R4 or R5 15 respectlvely, or changing a group R5 to a
di fferent such group. 13. The use of a conRBungpf the fornula (1) as
defined in claiml1, or a salt, ester, amdg Fgrodrugthereof, for use in
the preparation of a nedi carrent for the i i on of aurora 2 kinase. 20
14. A method for inhibiting aurora 2 kinage war m bl ooded ani mal, such
as man, Re

R#

I
where X, R® and R’ are as defined in claim 1, R", R?, R, R* are groups R, R?,
R3, R* as defined in claim 1 respectively, or precursors thereof; and R® isa
leaving group, with a compound of formula (III)
10

(0]

RS
RS 1))
where R® are R” are as defined in claim 1, R® is a group R’ as defined in claim
lor a precursor gx'oup therefore; and thereafter if desired or necessary, converting
any precursor groups R'', R¥, R¥, RY orR¥ to groupsR!, R R?, R® or R®
15 respectively, or changing a groﬁp R’ to a different such group.

13.  The use of a compound of the f‘ormula (D) as defined in claim 1, or a salt, ester,
amide or prodrug thereof, for use in the preparation of a medicament fof the
inhibiﬁon of aurora 2 kinase.

20

14. A method for inhibiting aurora 2 kinase in a warm blooded animal, such as man,

in need of such treatment, which comprises administering to said animal an



I n.need of such treatnment, which conprises admnistering to said animal an
. +4 WO 01/ 21595 PCT/ GBOO 03562 80 effective anmount of a conpound of
formul a (I wo@infResalt. ester, amide or prodrug thereof 'P&‘iﬁ(@mssz
phar maceuti cal conposition conprising a conpound of formula as defined
5inclaiml or a salt, ester, amde or prodrug thereof, in conbination

with a pharnmaceutically acceptable carriger. 1111111 J1HI[1I IlHijl Jirl 11
ZI"'1 effective amount of a compound of formula (J), or a salt, ester, amide or prodrug
thereof.

15. A pharmaceutical composition comprising a compound of formula (I) as defined
5 in claim 1 or a salt, ester, amide or prodrug thereof, in combination with a

pharmaceutically acceptable carrier.

A



