WD 01/ 21594 PCT/ GB0O0/ 03556 QUI NAZOLI NE COVPOUNDS AND PHARVACEUTI CAL
COVPCSI T1 ONS CONTAI NI NG THEM The present invention relates to certain

gui nazoline derivatives for use in the treatnent of certain diseases in
parti cul ar WOO¥HEM ferative disease such as cancer and i n PP 0e04r ati on
of medi canments for use in the“treatnment of proliferative disease, to novel
5 qui nazol LffalGLENG UCERoRE AND PIRMIRCEITSCAIO CORIOSITIqNS CQTAINIVA, THEE wel | as
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identified, and nost w dely studied of these cell cycle regulators have
been the cycl3Reagi9osei?s the radtof gensticdapeage togellnlar paghwiays dhateontiol  CDKs  at

specific jgti rﬁé%résgﬂﬁgﬁmgeéug e bOth initiation and coordi nated progress
t hrough the celT cycl e For 20 )g'xearrpl e, the CDK4 protein appears to control

entry into the cellheukparyotes(theeclycitlis firgdly eontiiolledby arbgrdeted sascadediprateig t he
retinobl asto ne, pr odyct ..Thi s stinmulate e telease.of,.the
transcripti o%ﬁf’%’?ﬂ? }&QQFBW%%% ,es \(I\ﬁ’ rgf?u{nlﬁgﬁe%@éﬁ?%crﬁtﬁzgf Ié’zegén{bﬁse
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cel | cyclg wasvelEftexpetsion Jﬁh@ﬁ%ﬁéfﬁ/fi& b P&uit BPéerfem(?a @ﬁidnrfo%,ﬁgﬁ , of5 Ly of

anplified and cyclin D protein Ievel's increaSed (¢ ence
CDK4 i ncr eas sbijngesningxpressiomafca astivators of inbibiteweproteinssher r, 1996, Sci ence

Sty oa”(Loda of st KEgAne R PRSP RSPl ol lilihna? 07

1996, | nt er ndkéwthe bydlin dépetident kindsesFon CEK sh 3 chivity 60spedific ODKealgpecitic al .

1996, Trends jn Cell Biolo §;..388-392) .have shown that negative
regul ators oftimSsys ¢sEntig] ﬁgéhémf@m?eﬂtcwd% Progiess shraughshe celbgysledior | n

human t unggur exafAetht EBK 4 \oleth ApPaRP i iVhirsl i Hith YiRd defiRyQE (thb GRS KSnases.
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 into 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 protein levels increased (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 CDK function are frequently down regulated or

deleted in human tumours again leading to inappropriate activation of these kinases.
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structurally distinct fromthe COK fam |y have been identified which play
critical roles in regulating the cell cycle and which al so appear to be

i mpor t antWP91@W8bgenesi s. These include the new y i dent PCTEBONIIFHM

honol ogues of the Drosophila aurora and,S. cerevisiae Ipll proteins.
Drosophila aurora 5 and S. cerevisiae Ipll, which are:highly honol ogous at -

the amno acid s Re&, i ops ' nj rof &f | pases.
Both aurora and F’%ﬁ ar él &E%g%ﬁfwn ?%gﬁﬁtnﬁ.gﬁwmﬁﬁﬁfﬁ£ |“.‘°n€b?ﬁk8mﬁy
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segregationaﬂpﬁ?r(pg?amuﬂé’f‘?oﬁmfﬁe %Wﬁﬁﬁﬁ’%ﬂé‘f@ﬁf@éﬁi‘f‘mﬁese genes,
termed 10 awnRiloguedOfkhe Dé¥ophila ARGRAGRA S.ebrevisie 1511 PRGN sdphl Ghidrd| Nases.
These show a peak of expression _and kinase activity at the G2/ M boundary

(aurorad) o Sa¢revisiasdpl, whish pre highlyhempeloggus atshe amino asiskseauance tswel, i npl i cat e
the | nvol velRhle @linditeRind balkif kiiafls® BOf aurord By (AT drb RHOWH boVbettiilad ' "
5 gls, a A 5s

cancer. The auroraZ gene nmaps to chronbsone regron t
f.requent | y inephtrdiliegithe tramsiticnfrany theiG2sphiase ofithi¢ cajl dyclkelthroughamitosis)d col on 15

tunmours. Aurora the oL t et .gene of this anplicon, since

aur or al DNA{CP S%ﬁ?%gﬁ%%‘%hafﬁﬂa{ogﬁm% 8%&@5?@@3%?%35%%8? t han

50% of pri negmyghiontito dasghtsr eellsaThe fwicifintan Hofhol dp@eofithu¥® Bérfes,abn@da2 prot ei n
0 adjacent normal tissue. In

| evel s appear eatly el evated coppared
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tumours in nude mce (Bischoff et al., 1! (11):
3052- 3065) .(aerad). Sgwerkl qbservations inaplicate thrigvolxement of Itunan dugera pROIAY, 189- 93)

has shown LfLCi . ' [ : ds 4.0,.4n i ncrease
in centrosoa%rlg%%ﬁl%lrgfrﬂ'g‘%@é’ﬁ&%@?@%ﬁ%ﬂ’r&fgn&p 8?%@’?%%% ea#?ﬂﬁ?,a it has
?I SO bee.nbdem Hat istﬂaduefd_dytmpliiliagiaﬂmman_ d aimauzs inbhklifngﬁbthﬂﬁedsﬂdhd c&imarld .
unction anti sense_ol i gonucl eotj de tr.eat.nent upren tunQur..ce i nes
(WO 071822 oA g7y P i mBIGL 1ateet e O hia qreson St AU OtINAD phao

of the cel Imgpxﬁhsmmdoﬁzmav«afﬁésmh'.igf&faMso%féf@ﬁhm&%se tumur °
cell lines. This indicates that inhibition of the funCtion of aurora2z wll
have an antcolrestal cancsss; Inghese fumaqurs szerad prpteie levels apneer graathyreleviatedat nent  of

human t unoyy, ﬂ%%h ' j KS"%EE ¥ y A GHHB? . of
qui nazol i ne glg%:éggi;@esn ave Eiégi#' %ﬁd(’)dgigsoe’ I t her %fr?%gt use In E"’Hg
i nhi bi ti on huinan awiota2dedds tasasfonnation; renfarriag tha@bility G2 in 0B 4p6r drd1 18 and
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 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 antiproliférati"/e 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. For example, WO 96/09294, WO 96/15118 and
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qui nazol i ne conpounds as receptor tyrosine kinase inhibitors, which may be
useful in the treatnent of proliferative disease. The applicants have found
a series ofWQBHHSUNds whi dh'inhibit the effect offitthe auf§T4BMRREe and
whi ch are thus of use in the"treatnment of sproliferative disease such as 5
cancer, in particular in such diseases such as colorectal or breast where

aurora 2 kin ' LG ) ' | .des the
Hoe 0 & compa 010637BUkRtrine dhusB S getin diffnablifie Gtipoh s Ao P A
ester, am de Ikinasginhdbiteys,iwhichomay bevsefud inthe sreftment of prolfé@ivedisése) 2, NH or

NR8 where R8 is hydro Cl salkyl:.. Rais a 3-quinoline gr r-a
group of sub-for nuﬁhe %? gf"”ﬂs hgve %:'S‘mIf ﬁgér{qs)o% %B?‘E‘ﬁﬁg'ﬂ}cg 1@}1&5@% e%"gtrog‘ﬁlif

- Z- (CH2) " - R9, aulierh® finase endgvtietpare thuk of Gaelin thdidalfadht of rolifepitive Ai@hdeYSuch as
subsitituted hydrocarbyl group (other than ethenyl substituted by a carboxy
20 group of Cet: indaricular nwish dissases eh ps enlprpetal ordireast where purerst kinaselis
substituted KRWAOBYakte droup or an optionally substituted al koxy group;
where Zis 0Oor S nis 0, or an integer of froml1l to 6, RO is hydrogen or
optional | y subst i tTheaueseptdnwntiopptovisies thepise ofimédmypand of formtlaql)het er ocycl yl ;
R10 and R10' are independently selected from hydrogen, optionally
substituted hydrocarbyl or optionally substituted heterocyclyl, or 25 R10
and R10' together with the nitrogen atogyto wp’,qizathey are attached form an
WO 01/ 21594 PCT/ GBOO 03556 4 optionally subXtituted heterocyclic ring

whi ch may optionally contain further

R4
10
®
or a salt, ester, amide or prodrug thereof;
where X is O, or S, S(O) or S(0),, NH or NR® where R® is hydrogen or C;.calkyl;
R* is a 3-quinoline group or a group of sub-formula (i)
15
R? _
RS
Ré |
@

where R is either a group -Z-(CH,),-R®, halogen, a group of formula NR'R'?, an

optionally subsitituted hydrocarbyl group (other than ethenyl substituted by a carboxy
20  group or an amide or sulphonamide derivative thereof), an optionally substituted

heterocyclyl group or an optionally substituted alkoxy group; where Z is O or S nis0

or an integer of from 1t0 6, R’ is hydrogen or optionally substitufed hydrocarbyl or

optionally substituted heterocyclyl; R!® and R'* are independently selected from

hydrogen, optionally substituted hydrocarbyl or optionally substituted heterocyclyl, or
25 R'® and R'" together with the nitrogen atom to which they are attached form an

2



heteroatons, or an azo :group of fornmula NNR' where R' is an optionally
substituted hydrocarbyl group or optionally substituted heterocycyl group;
R6 and R7 are independently selected from hydrogen, halo, Cl al kyl, Cl-4

al koxy, SWePAWPkoxynet hyl, di (C, i4' al koxy) met hyl, Cl4aPk&i¢HB)9/03ss56
trifluoromethyl, cyan, amno, C2_5alkengyl, 'C2.sal kynyl, a phenyl group, a,
benzyl group or.a 5-6-nenbered heterocyclic group with 1 3 het er oat ons,

sel ected i ngﬁﬂﬁgg ga( Ri d whi ¢ er o c group may be
aromatic or hon- |I§ﬁ§n %cll%@gwg’(lﬂ"rwe la(of‘?ﬁ q T ing carbon or
ni trogen at betymmmneaanmtgedxp(dffm&—wﬂR"rWHE&K'drxbeﬁloﬁﬁthly and which -
phenyl , benz

Brom p t oo Brtenbu B et a#i?sihaﬁx}@?@%@?o”cn&”%gﬁéombe é;FEyf’arb"”

0 _3al koxy, RErid3R! dré fifdepeniditly selebtbll BOMAYRIOZM, hato
‘C24al kanoyl , Cl. 4al kanolbl am r%'c? © Cl 4al kox car bop}?gaj@%ﬂ?ﬁm& al phanyl
rometlyl;myam i r bam)yl

a 4al ky} squﬂWVme@L Craplkony)setirliCrs

N N-di (G ' onyl ,

NAT- di ECl aat e§1§1Fn gi lhoﬁﬁgnpp%%gp Fl’ﬁ% %}Xi)eréﬂ]@a ?}é[}%rgt ed

het er ocycl mrognmtb ls?elheccrbaoknﬁ rselnctad)mdbpnhdcmiyﬂomomaﬁmm whmhhetesr?ey@icl di ny::I
i perazi nyl d|n .1 m dazol i din razo) \M’lIC saturate

ﬁe'ltoer ocycl>/| 5‘? ‘égrnof'%?mgﬂ 5%'6 é#“? &’M"da?

hydr oxy, hallnﬁﬁmomﬁk tﬁ@dt&!ﬂed (finked 21al ca@l;n%&lnbamlﬁcﬂphenyl b %

trifluoromethyl, cyan, amno, nitro and 20 Cl4al koxycar bony
RB, R4 Me ?rﬁﬁmémwwb@reu omr QTR Kibg 8aThon &pma up 0 § subsutuents

Cl1_3al kyl Cl3al kyl
R X {wnorieRlom Ridbl ol atyCEL Ol ARGy 8y, 505 2q%§-
(\?h SO msmmethyhlmm( @)mp, mmg G))zb.lﬁlkfnoylh SRRy ki) 8SC2- Or - NR 9-
erein n ch i n epresent s
hydr ogen, Céb‘gﬁkéwcagrlo & %Rﬁ’e?“%’a(?%gﬁylsmaﬁaelpé' ai‘yﬁ’ély Bﬁogen
optionally awasioyt,m-emalmmafo uNNJamﬁn@JUc&b&ubﬁta&Mbaﬂ, gyler ocyclyl  or
i

optional l'y tut ed gl kox ILn.the preparation - canment for use
in the qnfﬁ'gfﬂ 16‘?““8 Bt?“&‘yizl ﬁé(é?wﬂwamqswemrm Craglkylsplpbonyleminn,s are

useful in tdn alshRAkdFRtersdychY Sbi ﬂ&tﬁ%&&oﬁammﬁaﬁ@h&wancer and i ri

particular cancers where aurora.?2 is_upregul ated suc colon or breast

cancers. V\@yoefidingopiprrazinyippipeidiay dmidgzolidinyl mdspmbdmyl which saturated
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno

C1.3alkyl, Ci3alkoxy, C. 3alkanoyloxy, tnﬂuoromethyl cyano, ammo, mtro and
20  Cj4alkoxycarbonyl, and
R, R% R, R* are mdependently selected from halogeno, cyano, nitro,
C.salkylsulphanyl, N(OH)R'z (wherein R" is hydrogen, or C;.salkyl), or R'*X!-
(wherein X' represents a dlrect bond, -O-, -CHz-, -OC(0)-, -C(O)- -S-, -SO-, -S0;-,
-NRYC(O), -C(O)NR'-, -SO,NR -, -NR™SO,- or -NR "*- (wherein R'%, R'S, R'7, R!®
25 andR' each independcnﬂy represents hydrogen, C;.;alkyi or C1.3alkoxyCz-3alkYI), and
R'*is hydrogen, optlonally substituted hydrocarbyl, opﬁo@y substituted heterocyclyl
~ or optionally substituted 'alkoxy; in the preparation of a mc_dic_ament for use in the
inhibtion of aurora 2 kmase |
In particular, such medlcaments are useful in the treatment of proliferative
30 disease such as cancer, and in particular cancers where aurora 2 is upregulated such as

colon or breast cancers. '



cation the term “alkyl' when used ; ithbr alone or. as a suffix includes
strai ght "chai ned, branched structures. -Unless otherw se stated, these
groups nmay contain up to 10, preferably up to 6 and nore r ef er abl up to
4 carbon atWee1215% ni|arly the terns "al kenyl" and "al kyn;}{) T’?@o@?ﬁgo
unsaturated straight or branched 5 structures containing for exanple from2
to 10, preferably from2 to 6 carbon atom; Cyclic noieties such as
cycl oal kyl, cyclo 1 I n nature. but have
at | east 3 car bonaiél{igﬁéi.’e '-fﬁéggiﬁcﬁkgs aI eﬁuﬁédn@x @{alg%e‘glaﬁ I ﬁ"oups as is
under st ood i nimhldesasttaighfdminedr bratidhed etrudtures. lldﬂessfdthwwikg staftldpthese gasupsp and

| odo. References t S in e aro car bocylic groups such
as phenyl andmﬁyiﬁ?ﬂ xtorh(%pf%!?'ﬁ#g"ﬁé?gtaﬂ pors prete F’h&‘%&l’@s“%‘lﬂ%‘?‘@ or

non- ar omat i ¢ smmasly tﬁaﬁn@«mhﬂ”@ﬁ@t‘akﬁiyﬂqetef ﬁfméamia&d?s%mgﬁ%ﬁmc}ieé roms
to 8 ring atons, | east one of which i's a heteroatom suc oxygen,

sul phur or3 ni W‘GBE‘FF coptaining for example, Samgk toUfspreferablyfom 2916, catboneto]ns
lyl, . |
D hro vl | i Secydlcfibics sud{ s 3EaIKI, olcldafief ng °$’34’%‘?>§‘§’YL“ sl ff g

pyri dazi nyl , blltihaze atyi¢ast 3qcarlmi atomb., Terasguchnas| aliydxy cmtipnit@aﬂtyll Biolups as is

benzot hi azoly nzoxazol yl, benzot hienyl or benzofuryl. Exanples of
non-aromati c %d[g?oé ﬁVIaﬂéroups i ncl ude nor pholino, piperidino, azetidine,

tetrahydrofuryl, tmernadnyﬂtmadaés fluofd, thiro; Bfofndindibdol Rdferehded §Paryt NESE
may conprise an araomatic and non- aromat i c gortlon 20 "Heteroaryl " refers

to those Y ougeuRFIRe!pdeAramaic cAEbagH]ic arorps aich as pheaylend maphthyly Ibeterm The term
L o SeRrdchcIpt et 8del kbt 6 nh-lotimafl AL €5 45 S B, rorhl !

expressi ons used |n he speciflication iInc ers to
any struct ur eto@@nsnitably rf@m:&td)%mnammyai leasteome af which is: hhetamatbhyswhys be

saturated or ed. For e l.e se . al ken

al kynyl , aryl :&g?rg%%ﬂ.ﬁr o5 pity %58?0 les #f&?ﬁbﬁ'ﬂ{%‘yﬂ?‘fqu‘éﬁw chisaylp: lyl or
conbi nat i ons pyrelidiagl, ifidantyleaiagslyls Usdob0 ok, Qﬂ&o@ﬂeis@idzm ?llamwl or
al kynyl subst IyglﬁyEd wiih aryl, aralkyl, cycloalkyl, cycl oal

cycl oal kyhy L, pyrpidinyl, pyragingh pyridazinyh thaziayl, qua}oanxly;soq@;x@lm | kyI

P
cycl oal kenyl xRy Aeliotiiazal Al
al koxy, but o r11ners rrygy be envi saﬁédgak%gﬂ’f\ye%%rtly})ar&%y rocaxagd gr oups
i ncl ude al kylnonaﬂrmmﬂhﬂmdwhygroummbmdmhm, piperitline)] degtidingycl oal keny|

or: cycl oal ky '}%ahymgﬂg'}{ l?ea%t%fhrg) ﬂ(d@%@ 2% bncychc rings, these may comprise an

aromatic and non-aromatic portion.

20 “Heteroaryl” refers to those groups described above which have an aromatic
character. The term “aralkyl” refers to aryl substituted alkyl groups such as benzyl.

Other expressions used in the specification include “hydrocarbyl” which refers to
any structure comprising carbon and hydrogen atoms. The moiety may be saturated or
unsaturated. For example, these may be alkyl, alkenyl, alkynyl, aryl, aralkyl,

25 cycloalkyl, cycloalkenyl or cycloalkynyl, or combinations thereof.

Examples of such combinations are alkyl, alkenyl or alkynyl substituted with
aryl, aralkyl, cycloalkyl, cycloalkenyl or cycloalkynyl, or an aryl, heterocyclyl, alkoxy,
aralkyl, cycloalkyl, cycloalkenyl or cycloalkynyl substituted with alkyl, alkenyl, alkynyl
or alkoxy, but others may be envisaged.

30 In particular hydrocarbyl groups include alkyl, alkenyl, alkynyl, aryl, aralkyl,
cycloalkyl, cycloalkenyl or cycloalkynyl.



The term "functional group” refers to reactive substituents such as nitro,
cyano, halo, oxo, =CR78R~ C(O xR77, OR77, S(O,R77, NR78R79, C(O NR78R79,
OC( O NR78R79, NOR77, NR77C(O), R78, NR77COMR79, N=CR78R79, S(O) yNR78R79 or
NR77S( O) yWo91¥8% ¢ R77, R78 and R79 are independently s BCHEBAN03SSE 1 om
hydrogen, optionally substituted hydrocgrbyl’, optionally substituted

het erocyclyl or optionally substituted al koxy, or R78 and R79 together

het or oat o, 232#%3‘3"’2,‘2&“’5%‘??5@‘ fetldo et o Bl ST WD, o, o

i nt eger of Halgrod, =CR/ OQO)XRH ORF 860),RY, ARBRSG{OMNR 7§R7épt i onal

and R7o oo QEGNITEE M@@)&?"%@’W‘ﬁ REERIRD, “fei nal oal kyl

such as trs@»mwtohmk”sm)ga’ﬁtﬁeréiaT’OR"*MH,R”%éE gbﬁg]?xtedal koxy,
het er oar I heteroaryloxy, cycl oal cycloalkenyl yny
‘al kenyl from faydrpeen optiondliy sibstifutedd é’WﬂWbﬂpflqmﬂﬁﬂ&stmdMocgclm may be

bst itut n
i ol kyl “a?n‘ﬂ’#%*‘a‘@i%"%“ﬁ@*%@%ﬁ%"fyﬁgﬁﬁ&*ﬁé;’@eﬁwﬁg = b RS2, oo
i's a hydr ocwhibly bptipnaliy contaiis fatherl betetoatofier suel as axygem uittbgew)’s, 8@)yvl a (1) may
i ncl ud t, d th td | u th f all.
enant | onor | XODaHERD 8 An Biceet o) TR0 ffan o iRk cof | ncl uding  r aceni c
mxtures. In a rmﬁthble gg@dnaesﬁbaﬁmforh d}oéafhgd,%faa&ya?ﬁo&ik g(%mﬁgek@) at

| east one of,R1, and R4 is 2 "groip wher e as defi ned

in relald orRt GOE& v&eli(qs)rmgﬁgpmng G &K ovgelﬂd@halamemaloylkygs\@h

optionally hgg%, &Ft%"ﬁ’i q‘ﬁiﬁﬁf jr om functi onal

groups as d%g?ﬁ&e’ g\q}:ee?éagiP al kenyl; F{ynyl aarﬁ?/)}& er ocycIyI

cycl oal kyI he@y@ﬂrﬂamemlbalbrl, wybalkaly&y:mgﬁbalkmw alienylbxy; hlkynayloxye subst it ut ed

wth a de above

het er ocycl ;LF‘& ?M{’JE\F‘&WY@ cy PHgWé‘Rﬂﬂbefg?gg‘fW‘gPﬁépgr may al so be

gptlonal Iymm?),mﬁrm;md fdmmabmlf tﬁﬁihfo?éxxﬂxhi@d” ,stgj,k@rwﬁt ter&y isal kynyl .

or exanpl e e rom o e 0 e follow ng twenty-two groups:

1) hydrUger?SG%faz’ﬁY‘)@ﬁ%ﬁ lg}'ﬁ% Behias gk or whi ch may be

substituted wt h;engﬁ %f{- ﬁfal dowherein’
Qo &Ezﬁﬂ& difla/( - 1E18Schird) cenn Bﬁ&%ﬁﬁgen

X2 represents -0- or - represents or al kyl
optionally lwm these af ol @mnhom@mofpmﬁcregﬁ; auwsll agmiixturestherestinelading

a _3al kyl OR24 (wherein e, e and R24 which may be the same or
WO 01/ 21591“%% @gﬂ%ss
In a particular em_bodiment, in the compounds of formula (T), at least one of R,

20 RLR®andR*isa group R"X!- where X! is as defined in relation to formula (I) and R"

is hydrogen or an alkyl grdup, optionally substituted with one or more groups selected
from functional groupé as defined above, or alkenyl, alkyhyl, aryl, heterocyclyl,
cycloalkyl, cycloatkenyl or cycloalkynyl, any of which may be substituted with a
functional group as defined above, and where any aryl, heterocyclyl, cycloalkyl,

25 cycloalkenyl, cycloalkynyl groups may also be optionally substltuted with hydrocarbyl
such as alkyl, alkenyl or alkynyl

For example, RY%j is selected from one of the following twenty-two groups:
1) hydrogen or C,.salkyl thch may be unsubstituted or which may be substituted with
one or more functional_ gr(jups; -
2) -R*X*C(O)R*® (wherein X? represents -O- or -NR?'- (in which R* represents
hydrogen, or alkyl optionally substituted with a functional group) and R represents
~ Cizalkyl, -NR®R? or -OR* (wherein R, R” and R** which may be the same or



7 different each reprens hydrogen, or alkyl optionally,silatituted with a
functional group) 3) -R'X3R25 (wherein )3 represents -0-, -C(O) - -S—
-SO; - SO2- , NR26C(O -, -NR26C(0)O, -C(O NR27

- SO2NR28- 250315219 NR502- of -NR - (wherein R26, R27. R2§CT%§M§

each i ndependently represents#*hydrogen, or al kyl opti onal ly substi tut ed
with a functional group) and R25 represents hydrogen hydr ocar byl (as

defi ned herei{;ﬁeght@mﬁ g op% Wllogn%{ ?Qﬁgﬁ%%@r&é@?gcar byl

or heterocyclic groups may®
f-unctional gregrow®; and the heterocyclic groups nay addltlonally be

bsti d
BT B ' o b 70 EF. 5 50 By B WeE B ey
SIC?:(B?SOZ -glr (O)O‘e e R}-’;}-CR%S R34 R%I%Rzgﬁg%l b egogﬁNR?gde eﬁgentl
- - i
represents hyg%oénrﬁﬂh glaﬁ o3ch indspendentlysepresantschydrogen, or aligt ngﬂl)groupgl
and R31 repr eﬁe&itﬁtebm%ﬁﬁmm F@b@ﬁ? r%ﬂ@%éni/s @pﬁb}{ﬂkw&&%

functional group; 5) R37 wherein or sgltur at ed
het er ocycl i ¢ defingd hereink ovia saturated hétenocysnlic groupy wbemhxthmhydtdmaﬂ;ytbloal kyI or

by 5 hydr ocar AOGelEtroffe UL BS bbbl sitpiea By ape ptmerpitins fyf”
group nay be m@htma#dlhmﬁpsmwuaﬁﬁoMymg@?mmwéhmaﬂ?ﬁ \Mgﬁour)s R37
26 et i ned neDaRTOE GBS E (wheros R pairK{ Vich avay TRt sbne.os dffreoh o cach -0
her ei nbef or e).c(8)-, JB8S0N805., LORE)-| MERE tsﬁkdqbgd %%mmo, an aryl

group or an aronatic, het erocycllg n or’ nitrogen)

0
with 1-3 het eGP sePONRY- ,f-NBrrS%; oli'II?xNBﬁsd (@hereiniR*A R’R’ RYRiandRY leactr

aromati c het e f nct | naI
gr oups. or by 20 %&?r%‘ézl%?%&r SR B Gant dik] ohoBCHopifies ¥ Toteto
functional gramdfs mprdsattehm@hyéramry@up@onany sibtifatddtyQl fafdtiohi! gr&flp
optionally S#%G Lute e or e funct| onal groups or.h dr ocar byl
groups; 10) - el'srl"l 8’3"?193%@ og gatyrated hﬁ@F@VﬂB’é’FRﬁr(EPke via jarbes s s
(wherein R38 ﬂlﬁo é}ﬂ?@ ogg(éspérr};g&;& 1%,&% is as
defi ned herei nbe or e) X6R38 ?where e repr esent %‘) % - SO,
-SR-, - O o) )or by a hydrocarbyl or heterocyclyl group which hydrocarbyl or -
: heterocycly_l group may be optionally substituted by one or more functional groups;

6) RIR?? (wherein R* is as defined hereinbefore);

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

8) -R"R¥ (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 from O,
N and 8, 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;

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

11) -R"R3® (wherein R* is as defined hereinbefore);

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

13) -R! X°R*® (wherein X® represents -O-, -S-, -SO-, -S0;-, -OC(0)-, -NR¥C(O)-,
-NR*C(0)0-, -C(O)NR*-, -C(O)ONR*-, -SO,NR*-, -NR**SO,- or -NR*’- (wherein



NR43C(0) O, -C(O) NR44-, -C(O ONR44-, -SO2NR45-, -NR46SCR- or NR47- (wherein
WO 01/ 21594 PCT/ GB00/ 03556 g Ra3~ Ra4~ Rasp R46 and R47 each |ndependently
represents hydrogen, or alkyl optionally substituted with a functional
group) anWOmRYRIPL as defined hereinbefore); 14) - RkX7R3BCTGRN/BISHS X7
represents -0-, -¢(OQ-, -S-, -SO, -SX@2-, -0C(V)-, NR48C(O-, NR4SC(O O,
-C(O NR49-, -C(O) ONR49-, -SO02NR50-, NR51 S02- or NR - (V\/nerein R48, RA49,

R50, R5' and«R52 gachas enden esent s al kyl
optionally g‘ub ut gd a\%ﬂﬁ ﬁb’rﬁ%f{“rné‘ﬁ‘ﬁ rﬁPr&??ﬁﬁsqé g ]é?ua%ﬁlbned
her ei nbefora)bsnﬂ;&hmmm&m ;guaﬁdxehsmaﬁemh&emﬁefo&c(o - =S, -SO,

- SO2- 3C( O 0O NR5 O ONR54-, - SO02NR55-,
- NRSGSOZm( ?J) %ﬁ%%% - ) ') '$?5§(§n'§%(25)7'(1(%(9a-,| ndependent ly
r epr esent tmdﬁs @ ko QN b
fuﬁct?onalS rou% NRM %:QG(O)N;RI ned(b)ﬁig?{el ngUf%lr{gJ ﬁ&%% W R38

(wherein X9 wlvmuege nRs, 2 each idependently rejpe@ats hymg&), or alkleR58C( O -

NR58C(O) O , ). R62
(uhor ei h RERP %W%%W Rl oty RS AR Bl ey o ogen,
hydroggnf otS)aRRﬁR’épvh?emM“yemdamLoqtem)v;n.sh-so_gLsmt| @t%)grgu% 7and R38
is as defin & in an are as
defi ned heriﬁ?‘u @éﬁ& @ﬁlﬂgn?l' SS gREﬁsN%tSQmP’ed or which
may be subsmsﬂl(%efémtﬁ’qtﬁénﬁ R¥BACRY G in@}Rhdeafl ﬂgfe hy eadl kynyl
whi ch may be unsubstitut’ed or Wwhich may be substituted br nore

functi onal M:OIZWIOROX@MSW'GM@fmcﬁQMMW%Mélmdcbﬁhedqed |

her ei nbef or l?el%e R X9 R R37 (vvherel n X9 and R37 are as defined
her ei nbef ore an )2 - R" RG3(R"')g(X9)rR64(wherein X9 is as defined

her ei nbef or k) -R? KRR (whbremx“’se;ﬁesentsao- -@(m) F$3-S0G-, 8031, oy, ene group or
a cyclic gr gi ngl eterqcyclic group,
which Cl. %‘2@ g‘ﬁguﬁ‘ﬁﬁ?%& sf’l &@mﬁ 8 SOuifEt i onal
groups and NREHwhtein S RO RS, rl&!/a:ktm@umtxh t-. @%’re?fb@eﬁhf@&& nf UNCti onal
groups or bag, a hydrocar bylpgroug optlonal I y subst one or nore

functi onal Bygregemor aiky g@unb%!@rlbc}&ﬂs)dbﬁ@doup
optionally lﬁ&@&de?di& d by one or m)re functlonal groups or hydrocar byl

groups; and e ggen, 3al kyl, or a cyclic
. 17) RL xﬁhf{ (wherengand 54  are as defined hereinbefore);

18) C;.salkenyl which may be unsubstituted or which may be substituted with one or
more functional groups;

19) Cy.salkynyl which may be unsubstituted or which may be substituted with 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) - R' R®R")((X*)R* (wherein X is as defined hereinbefore, qisQor 1,risOor 1,
and R® is a C;.salkylene group or a cyclic group selected from divalent 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; and R* is hydrogen, Ci-salkyl, or a cyclic
group selected from cycloalkyl or heterocyclic group, which C;_alkyl group may be
substituted by one or more functional groups and which cyclic group may be substituted



group sel ected fromcycloal kyl or heterocyclic group, which Cl.3al kyl group
may be sSubstituted by one or nore functional groups and which cyclic group
may be substituted WO 01/ 2%394 PCT/ GBOO/ 03556 9%py: one or, be
substitut ed"BIVYRY or nore functional groups or by a hydr&ggﬁ%ﬁyﬂﬁé?oup
optional |y substituted by one or nore fungtional groups or heterocyclyl
groups, or by a heterocyclyl group optionally substituted by one or nore

functional gr # ; ' R . Rd,
s R R, R ol [%)nrp?ﬁ;%t%'g %‘%ﬁ{“ﬁg% °Feﬁi?’g°a§@&§°?‘hpo%'§g%sa"e$%? Ia}‘ygé’F%‘?Yled
f-rom C . 8al kygrenp opticnally substitutedlylope sritnotd funetibnblygroups op heterucgelylf gings) srnal
groups, R Rh and are independent | el ected from C2, Bal kenyl ene
groups opti ondy %eterg%c W@B{}Wﬁ]‘m&gwtﬁﬁéwmm%ﬁ%“%ms o%nd RL R,
R'" and r ar ehydiskapigeapd;y sel ected from C2. gal kynyl ene groups optional ly
substituted by one aor e functignal groups. Particular exanples of the
b KoRe, 87!

'tV\BnLyiF}[/\Dt g(rpr‘geyg?p > eReR aﬂr&fdkogé . . BaI RYIR\and RY arey be et e
unsubsti t ut ed; S : roups sel ecte
from hydr oxy, ng%: r annyq/lp,s uo?gégﬁwﬁg%oﬁh%&gﬁgﬁgrﬁ% hs(gim{dlebﬁginﬁ(?? H’é’re

Cl3al kyl and fungtidnabgroupst hyl ); 5 2) -RaxX2C(O R20 (wherein X2 represents -0-
or -NR21- (i ' ‘sirepresent s, hydrogen, Cl3al kyl or .

Cl3al koxyC2. &ﬁﬁﬂy%ﬂ aBR%&“ ﬁ?ﬁn$egﬁ?‘%§%§%eﬁ§fg§?fﬁﬁz-pﬁngégﬁgmups optieRally wher ei n
e, R23 and %b!ﬁh&ﬂbﬁﬁﬁe&&nbﬁ&n&ﬁﬁﬂal%&o sfdn@r ent each represents

hydrogen, O -5al kyl., roxyC 5al kyl or CI 3al koxyC2 3al kyl); 3) -RbX3R25
(wherein X3 r%t;Be m@éwﬁ?‘m@@ﬂe’!ﬂl@efmﬂg@! Cz@éxnylen«@?ﬂﬁwpﬁmmc( O-,

10 NR26C( O O guhs 5 or 16 e ZNR28-, NR29SO2- - NR30-
10,0 e 55 1 T o ;

(wherein R26, R27, I ndependent |y represents
hydr ogen, C1. 3al kyParticulay éxamples ofthdiprenty-twdl groupsfoe®'¢are3al kyl and s is 1 or

2) and R25 repnn nt s dr ., Cl. 6al k .C2al ke or, a cyclic groups
s)el ected from’& ?:rl%gf)lf%rp rsfﬁgc‘gﬁnglbm| ?““%\%tftﬂtﬁgﬁﬂyﬂ ¢ P

%‘/’L@%’Ibﬁﬁgwte‘b yl or

a 5- 6- nenber athedninteegrotpsteleetcd Gal I Obirayt, fludre, dhilero bROARH Ao
sel ected indepepdent |y from0, S and N, which Cl.6al kyl group may ear 1,
2 or 3 subst iGnsKing Gisplkyl and thifluerometyDny dr oxy, hal ogeno, cycl opropyl ,

I3 0% ) RCOOR® g, o SRS il
hydroxy, hal dydregen,6haalbyl or CysalkoxyC salkyl) and R® represents C;salkyl, -NRZR? or '
; -OR* (wherein RZ, R® and R* which may be the same or different each represents
hydrogen, C;_salkyl, hydroxyC,.salkyl or Ci.zalkoxyCazalkyl);
3) -R"X°R* (wherein X? represents -O-, -C(O)-, -S-, -SO-, -SO-, -OC(O)-, -NR¥C(O)-,
10 -NR¥C(0)O-, -C(O)NR?-, -C(O)ONR?'-, -SO,NR*., -NR®SO;- or -NR¥- (wherein
R*, R”, R?, R” and R*" each independently represents hydrogen, C;salkyl,
hydroxyC,.alkyl or Cj.3alkoxyC;.;alkyl and s is 1 or 2) and R% represents hydrogen,
Cisalkyl, C,alkenyl, or a cyclic groups selected from cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, phenyl or a 5-6-membered saturated heterocyclic group with
15 1-2 heteroatoms, selected independently from O, S and N, which C;.¢alkyl group may
bear 1, 2 or 3 substituents selected from oxo, hydroxy, halogeno, cyclopropyl, amino,
C,4alkylamino, di-C,_salkylamino , C,4alkylthio, C;.4alkoxy and which cyclic group
may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano,
Ci4cyanoalkyl, Cyalkyl, Cishydroxyalkyl, Cy4alkoxy, C;4alkoxyCsalkyl,
20 Cy.salkylsulphonylCy4alkyl, Cisalkoxycarbonyl, Cy4aminoalkyl, C;_4alkylamino,
di(Cy4alkyl)amino, C;salkylaminoC; 4alkyl, di(C)4alkyl)aminoC;4alkyl, C,.alkanoyl,



Cl. 4cyanoal kyl , Cl4al kyl, d .4hydroxyal kyl, C1.4al koxy, Cl4al koxyd . 4al kyl ,
20 C1. 4al kyl sul phony1Cl. 4al kyl , Ci al koxycarbonyl, C1.4am noal kyl, ~
C . 4al kyl am no, di (Cl4al kyl)am no, G 4al kyl am noCl al kyl
di (Cl. 4al WPIOLZH%hoCl4al kyl , Cl. 4al kanoyl, WD 01/21594 PEETEROPHIGS56 10
Cl4al kyl ami nod . 4al koxy, di (Cl. 4al kyl) agy noC1. 4al koxy and a group
-(-O)f(Rb")gD (whereinf is Oor 1, gis Oor 1 and ring Dis a cyclic

r.

- sel d . I I 5- 6- nenb ted
nsat ur at od Gt SpBH R AR B o nite Elkany G Eouer b D
i ndependent Kwhdreinfis) oS, grisl0 b 1 adii G Dyﬁéﬁliélgl@upsﬂ?&em&ﬁ@.@c&ﬁ&?i}re S
substituents iel ted frqqg hal o, and Cl. 4alkyl); 4) -RCX4R'' R31(Wwherein
X4 and XS wAPVLAr Fwhymemberedsatuated ofunggtyrated heferogycliceneup with 1-2 hetgroggoms, - S- |
-SO, -SO2- ~ - - SO2NR34- ,
' o e dently 580 O o N (33l ol B Ve e or ;g

NR3sS2- or NR36- (wherein R32, R33, _ ependent |y
represenfs Buhstitwgatp seletedfmom palo ang €r-a@lipd); 4al kyl or Cl3al koxyC2_3al kyl ) and

R31 10 : . | .. bhyd C, . 3al k Cl- 33l Cc2

el Ky )+ ) FEACKRTXHC Bl 480 X et BN R o fiespens s o

o e O O ot ver ¢

group may b%ﬁ% dr'tt‘biés 'Pfgﬁ%m@"q@@%%?e% 3f'33¢#%%8‘,“{ 1peh independrntiygeno,
, C1,al eﬂiy%f - Shﬁ(y'] | 1 15

(C::)llé?lal k%éguﬁﬁ&yl 1. ?al%éfwwéﬂ: ﬁ@@% ggér% / ,koc’:‘%i%gggjﬁag%#{}

Cl. 4am nbal repres @)@ﬁ?&@pi m‘aufa!,, 1 yor X 2-3 5 a

Cl. 4al kyl ani : . G | ' 1 NoCl . 4al. kyl.,

Cr 42l Kyl anP RS ckIRHEKCT s -6 RichBaR crolodio S st W R sk Ui,

C1. 4al koxy, viGtarbbuy dr mitrggen) eith 1-Zhstéroatyms, iseleétbd indepentiéntly fronCOCE MRBRR70,

NR71 O R42, (wWherein R6 R70,. R71 and R72, I ch, may be the sanme or
di ffe'rC(en%, %’2‘6"%“8’6 P’é@ﬂ?&”ﬁﬁ&%@&?}’ b&%.zlzﬂﬂ Sybstitygnts sslegted fromy qxpy or

Cl1. 3al koxy Ciydéaiykhdlogend t _ 1; Hydfexy & I 460, Ak M@ﬁrei nfisO
or 1, gi sC%y or 0 nggl ri r@%@s‘mﬁy cyclic roup%&sel eg{ldgggﬁkc‘)m L

la
C3. 6¢cycildal kysalkylsplphorylCraikylGrsalkekycarhonyl, cabexamido, Qreminealiyl, het er ocycl i ¢
roup. with @- Bhih (@%]lqﬂﬁhﬁﬁf @Q&gﬁ egﬁé, r S and N, which”
gycl !Oc gr oué'l"%'lnl%lzs/(ybe‘gir"ai one Or . mor éeg“ﬂ t tu%l[ S glcfé‘ba%&l’r om hal o and
4

Cl. 4alkyl); gi_@ yhamirg@:(alityb GaisalkylantingC:-atkodp, dif(adalkpl)aming@,lalkeyy  7) -
s def i ned BEpelriper Gy-aiko, Cralers ety eorbos; bty GANESRY oroup,
a phenyl graiR'CO)R?Zwhereiv R8BI R”! and R, which may be the same or different, each
20 represents hydrogen, C1.4_alky1, hydroxyCj.salkyl or C;.3alkoxyC.3alkyl) and a group
-(-0-)(C\.salkyl)ringD (wherein fis O or 1, g is 0 or 1 and ring D is a cyclic group
selected from Cj.¢cycloalkyl, 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 C;4alkyl);

25 6)-RIRY (wherein R is as defined hereinbefore);
7) - R°R*" (wherein R*? is as defined hereinbefore);
8) -RT R (wherein R* is as defined hereinbefore);
9) R (wherein R* represents a pyridone group, a phenyl group or a 5-6-membered
aromatic heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms

30 selected from O, N and S, which pyridone, phenyl or aromatic heterocyclic group may
carry up to 5 substituents selected from hydroxy, nitro, halogeno, amino, C,.salkyl,
Cigalkoxy, C)shydroxyalkyl, Ci.4aminoalkyl, C;4alkylamino, C;shydroxyalkoxy, oxo,



aromatic heterocyclic group (linked via carbon or nitrogen) with 1-3

het eroat oms 30 selected fromO, N and S, which pyridone, phenyl or aromatic
het erocyclic group may carry up to 5 substituentss.sel ected from hgg

nitro, hal 3¥@A¥215%ni no, C1.4al kyl, Cl4al koxy, Cl4hydroxyZGHFB0O

Cl4am noal kyl , Cl. 4al kyl am no, Cl1.4hydroxyal koxy, _ oxo WO 01/ 21594

PCT/ GB00/ 03556 ii cyanoC:4al kyl, cycl opropy

G - 4al kyl sul - 4al
G ol kot v bR GILerors Mayk"ixréﬁ@oaﬂ?eaw il

Cldal kyl am no&@@@mmmna; C{alldddniindC aaiken) O, aflahbyl X C:Qancbﬂé&ﬂinogﬁl xam do,
trifluoroneth cyano, O NR39R40, -NR4A1 C(O R42 (wherein R39, R40, R41

and R42, 5 vvh&bﬁ'l ‘B%Ct °§&rf’é(%ﬂathl)aF‘EP%¢lHalk8@bl‘? %Y, e‘@ébﬁ@ﬂ#é@dr ogen,
G . 4al kyl il CORAER KRR O ok TE", KU g R

-(- O)t(04alkyl)5r|n ee| IS 0 or a{ndrlng’Dlsa
cyclic groiup wbkbmaydiefth&ﬂmrmmaklyﬁpmmhydmgeﬁ;@maﬁaybered sat ur at ed

ndependent |y IXPSCAREE ot G RIGKo alcly 2o o BB E0HRT s Bimmin€ 10

TS eyt ot o s S
her ei nbef or e) 5. 'nlel‘j' ﬁeg%@%%m%tqr%cyﬁgc grepp With Intheteragtemss e) ;  13)

-RR X6R38 (whgyei oo 0-, 15
NRA3C(O) -, - N%!m&a c')l}%p Eﬂ&ﬁ%ﬁﬁl%-so é)‘“dé? SRE cy-ds‘g?NRE?gy 35‘8%6’ 5n°c%( C NR4T-
(wherein Rll3 subgtituertyselecteddram balpand aaﬂml):ldependently represents hydrogen,

o o O B SR T 0 2 1
-SO-, -S2-, HyRREE @)rhe,remm%hﬁ@e D fied heﬁ(ﬁa)sfdmg - C(0) ONR49-, - SO2NR50- ,
;Eﬁiéiﬂﬁ'enﬂm%rxgs b et I o s, 2,
S ey Brsoudior
-NR53C(O) &, 1‘&“ (KRSANR O@m) NB?‘-,L&G(G)DNR , SSORNRY- SB2er or - NR -
g;\grez)gleg SigWﬂWhgga]ydT oxﬁa/lg’ @iﬂ@ﬁ %ﬂ%ﬁé’%ﬁ%&y%%% R38 is
as defined hetehlkykhgdrexyC,ldkyl- &2 c.zsﬂwoxmgalkym encRTF is@ definedheéihbeford);.
"9, -5, 14§%mﬁ%heremR§ %Jrgsents -0-, -C(0)-, -S-, -SO-, -S0,-, -NR*C(0)-,
-NR*C(0)O-, -C(O)NR™-, -C(O)ONR?-, -SO,NR*’-, -NR*!SO,- or -NR*2- (wherein
20 R®¥ R¥ R R* and R™ each independently represents hydrogen, C;.salkyl,
hydroxyC,.alkyl or Ci.3alkoxyCzalkyl) and R* is as defined hereinbefore);
15) -R™X*R*® (wherein X represents -O-, -C(O)-, -S-, -SO-, -50;-, -NR*C(0)-,
-NR¥C(0)0-, -C(O)NR*"-, -C(O)ONR**-, -SO.NR*’-, -NR*480,- or -NR’- (wherein
R%, R%, R, R* and R each independently represents hydrogen, C,.salkyl,
25 hydroxyCi.alkyl or Cy.3alkoxyCs.salkyl) and R*® is as defined hereinbefore);
16) -R” X°R"R*® (wherein X’ represents -O-, -C(O)-, -S-, -SO-, -SO,-, -NR*C(0O)-,
-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, Cy.salkyl,
hydroxyC,alkyl or C;salkoxyC;.salkyl) and R* is as defined hereinbefore);
30 17) -RP X>-RPR% (wherein X° and R*" are as defined hereinbefore); -
18) C;.salkenyl which may be unsubstituted or which may be substituted with one or

more groups selected from hydroxy, fluoro, amino, C)4alkylamino, carboxy (and



NRS8C(O) O, -C(O NR59-, -C O ONR59-, -SO02NR 60-, NR 6t502- or N62 (R - |
(wherein RSS, R59, R60, R6i and R62 each independently represents hydrogen,
Cl _3al kyl, hydroxyC, . 3al kyl or Cl3al koxyC2. 3al kyl) and R38 is as defined
her ei nbef WPSL215980 17) -RP X9- RP' R37 (wherein X9 and R3PCIIGBIP/E3SSef i ned
her ei nbefore); 18) C2.sal kenyl which may, be unsubstituted or which may be .
substituted with one or nore groups selected from hydroxy, fluoro, am no,

o o Y e A ST o, ™ 1
1. 4al kyl ani ueswaudymiumamomm_«;u:di(ew)mmoaaﬁwnpgonyl; 19) C2.5al kynyl

whi ch may be unsupstityted or which nmay be substituted with one or nore
groups sel ei?)e@-if“ IMWWWBWWTWCWM gabstituted with dnejor

NN G (o B Sl belea0 RO BRAD Mvord st UOHRED 0| P and Ra7 are
as defin&d Mﬂl(MMW@@MW@MC(WMim%hmd@? are as defined
her ei nbef Orﬁ)ﬁ-dﬁ?&%l%n%s?hﬁ?%gg )Yy(X9)rR (wherein X9 is as defined

her ei nbef ore;—( ’ or 1, 10 and R63 is a Cl. 3al kyl ene group
or a cycli c2@r-RIFRERY ¢uhedin X and ®/tire ps agfited Rereinbstsfe).obut y! ene,

cycl opentyl gne Lahexyl ene _pr as5-6-nmenbered saturated heterocyclic
group with EBZ R&ygrgatw@ét@dmﬁﬂémééﬂemﬁfﬁm, S and N, which
G . 3al kyl eng) . RF Wﬁgﬁq’g&* ﬂer@ih)??h%\#ﬂn' : € fyr ,

hydr oxy, hal c?igg‘?g gﬁd 1.4a{‘ll<voxy ar:d ich&lg%l P%ﬁgf(g&gpor}'alilpgg&rﬂl or 2
subst i t Hent anddeT isa Csalkylsne group oha circlis group Selectedfjem oycloprapydene,

Cl. 4cyanoal | kyal 1., 4h xyal kyl . 4al ko A

Cr. 451 Koxy oeiptrisie fonenfYieat SfcRtiintior s sdenembestd bneated beremnglic

d . 4am noal grptp withl-Xietérydtams, selectel indepbnderily i OOS and N, which C;_salkylene

Cl. 4al I tyl am noCl4al kyl , dl,&gmal kYl ) am nOCl4al kyl ,

Cldal ky| ani i8¢ $ay Eﬁii‘ or §sybstitugnts WP%‘%&%@MMV, halaggnoyangy Guaplkoxy
-(-0)t(C -ghal li ' [ ' d%rin Dis a
c§/cl iz: (20 %J‘g“ ?e%g?gguéwgfn%q gg?éﬁ%ﬁ%fs%elgﬁ?ﬁg@ o%%li'yne 7aredg

sat ur at Bd dralopsadcyang: Coecyanoalkyh 6y-edlkd, Grabydrowyalkyl, Cizalkestyer oat ons, sel ected:

i ndependent [ 0] n ' [ ar_one,or nore
subst | t uent SalbRfC dater, Epiatliientitbiic, B, G MaKRa B, ClbmiRandl, |
Cl. 3al kyl , Queatkylanina, di(Gi-aikyl)amines Cpalkylamine@calhpl, opyl , cycl obutyl,
cycl opentyl .. exyl .a 5- 6- nenbered. sat uraf e rr ynsat urated
hgt er g cy cly i (B((é%%lkﬁ?amxﬁo&.;g&yfa&y?;}nmoél.4alkoxy,%(%14aqky?)amlilnocl.4alkoxy

and a group -(-0-){(C)salkyD)sringD (wherein fis O or 1, g is 0 or 1 and ring D is a cyclic

20 group selected from Czgcycloalkyl, aryl or 5-6-membered saturated or unsaturated

heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which
cyclic groﬁp may bear one or more substituents selected from halo and C,_salkyl);and R%
is hydrogen, C;.alkyl, or a cyclic group selected from cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and a 5-6-membered saturated or unsaturated heterocyclic group

25  with 1-2 heteroatoms, selected independently from O, S and N, which C, zalkyl group
may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, C).4alkoxy and
which cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno,
cyano, Cy4cyanoalkyl, C,4alkyl, C;shydroxyalkyl, C;4alkoxy, C;4alkoxyC).salkyl,
CisalkylsulphonylC;.4alkyl, Cy.4alkoxycarbonyl, Ci4aminoalkyl, C;.salkylamino,

30 di(Ci4alkyl)amino, C,.4alkylaminoC,4alkyl, di(C;4alkyl)aminoC,.4alkyl,
Ci.salkylaminoC,;.4alkoxy, di(Cy4alkyl)aminoC)4alkoxy and a group
~(-O-)(C)4alkyl),ringD (wherein fis 0 or 1, g is 0 or 1 and ring D is a cyclic group



25 with 1-2 heteroatons, selected i ndependentdy fromO0, S and N, which
Cl.3al kyl group nmmy bear 1 or 2 substituents selected from oxo, hydroxy,
hal ogeno, Cl. 4al koxy and :which cyclic group may:bear 1 or 2 substituents
sel ected f ™WPH38% hydroxy, hal ogeno, cyano, Cl-4cyanoal W’G@ﬂ/‘@éﬁ kyl ,
Cl. 4hydr oxyal kyl , C1. 4al koxy, C 1. 4al koxyC 1 -4al kyl,

Cl4al kyl sul phonyl Ct . 4alkyly, #Cl. 4a| koxycar bonyl , @& 4am noal kyl ,

Cl 4al kyl am no 4a|k 14Ik|amnoCI 4al kyl

di (O . Zal kyl )Sg}ﬁ fg% gma clo P‘P{yﬁ‘g %96%/01' unsatur%ted heterocyclic

di (O . 4al kyl ) gBhpasth- 1%&&&%&9%&@&%@&@%&@5@&*&%&éé@ﬁé gagrein

f isOor 1, gis 0 or 1 and ring Is a cycli'c group WO
PCT/ GBOO' 035583y hear eng erznerg sebstitneats selested amibalo andiGilsallyl)5- 6- nenber ed

saturated or bERORYCRE e QY RilRnVRE Rpil 2 ns, selected
i ndependent | y ey%ﬁlks hg ﬁb“ &i%ﬁq{cychﬁc’%‘r’%dg‘ ﬁayﬂﬁ’égrmg:@ mor e
substituerts méémdmllyfselectechﬁbm Qupalk§lenelgholipd gptionally substitgsdbyldae oRmord’ |

Rc, R, Rd, RO, RR R .R Rapnd R'' are 5 |ndependently
sel ect ed frorﬁ“&fmwt W@FFQ%’%%“@’%?@W@W%l tued by one or nore
substituent s REReREafd R ard ihdepemienl nd R
are i ndependent ly sel ected from C2. }éal kenyl enemglr oups Osﬁugﬂékmoﬁﬁllf‘

substi tuted bsy W@PYRB?@'IB%§F1PSPH@¥1$§°1§@¢@§D yilraxsn hejagenognd dminogado and
am no, and ﬁﬂ%h%ll gbe a bond; 10 Rf, R, Rmand R are
| ndependent | y s ect om sal kynyl ene groups optionally substituted

by one ortomorR, BlB&tand B2 rars mde;beademu sklected frper @gsylkyhﬁénm&q)saipdoﬂnyn o. In

parti cul ar R4 are i endent ted m haI ogen cyan,
nitro, trifl LPBP%‘F@Y"“@"%%{F &?%P‘ﬁ‘ §§F?%‘;<§° droxy aplgmingry SR 3
(wherein R 2 and Iﬁtﬁmcuwkhw R alelifid %sﬂé&é@ﬁ&ﬂthal ﬁ-g;ese”t S
hydr ogen, or Cl 3al and 15 one of R1 3 may addi 1 onal’l

hydr oxy), or uqrmem & Belk)fle%rseg@h!,@laal&ylﬁdphaﬂwbm R(‘J’(,whe(eiiﬂR'z

NRLESER. o %%"’Bﬁf ich 51 b oSl o RSt e et g ébﬁéﬂ’&é‘?ﬂ y
;(ﬁg{n ezﬁgtlﬁf hyoae ofBIf or® " mykcjdmmllf:be Bydrbnypyﬁzgéxi I(whérf; éenv\tsf]a (S;ﬁl (rar;t ed
be unsubstltt%%bgﬁh\#t 8@@%11%‘29 Y e ?&\ﬂ% g‘ﬂ% GFS ‘t&béh]%{jps g
sel ected f ronSONRnyNRf‘!S@I&-NR’%T(WH&em%'f L. 1‘5‘3|R<'%ﬁ@m}(1 ﬂ?‘z

represents -0- or éWB I n.which e Eoresents hydrﬁgen 3a| kyI
Cl . 3al koxyC2 f@&FWWS)hY 1341196@&% X2kt pnd P&mdcﬁomoneof

the following groups:

20 1°) hydrogen or Cj.salkyl which may be unsubstituted or which may be substituted with
one or more groups selected from hydroxy, fluoro or amino,
2°) Cy.5alkyIX’COR?® (wherein X represents -O- or -NR?'- (in which R represents
hydrogen, C1.3alkyl or Cy.salkoxyC,.salkyl) and R*! represents C;.zalkyl, -NRZR? or
-OR* (wherein RZ, R® and R* which may be the same or different each represents

25  hydrogen, C,alkyl or Cy3alkoxyC,.3alkyl);
3°) Cy.salkyIX’R? (wherein X’ represents -O-, -S-, -SO-, -S0,-, -OCO-, -NR?*CO-,
-CONR?-, -SO,NR%., .NR®SO;- or -NR*- (wherein R%, R”, R%, R? and R*® each
independently represents hydrogen, C).;alkyl or C;.3alkoxyCj.salkyl) and R* represents
hydrogen, C,.;alkyl, cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic

30  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 Cialkoxy



-OR24 (wherein e, R23 and R24 which may be the same or different each
represents 25 hydrogen, Cl.3al kyl or Cl.3al koxyC2. 3al kyl); 3') )

Cl . 5al kyl X3R25 (wherein X3 represents -0-, -S, -SO, -SQ2-, -0CO,

NR26CO-, WOOURE®RY -, - SO2NR28-, NR29S02- or - NR30- (vvher é'm/qmwossﬂsz? R28,
R29 and R30 each mdependently represeqgfs hydr ogen, Cl. 3al kyl or C

3al koxyC2. 3al kyl ) and R25 represents hydr ogen, Cl. 3al kyl, cycl opentyl,

cycl ohexyl or nbered satu d. heterocyc 30 gr with 1-2

het er oat ons 2® %@P‘@hf’%‘@elgﬁﬂ’é’d’éﬂ { Fubtitgentsse !Ft‘fifd@"%\m% YEXBal kyl  group

may bear 1 gmo%,,@u@ga] L Bydssi pﬁdfoj QAR hydroxy, hal ogen and C
| . 4al koxy WO 01/ Q{ A and “thi ch cyclic group nmay bear 1

or 2 substi #0&nsalk @tﬁﬁﬂ‘d RS nﬁ"dmﬁmx andokywhiclhmiap he the, saoe dndiffptent

Cl4hydr oxya 14ahko iX o K gdein X4

and )>/<5 v\/)r(lych’tgyel’wlﬁlzl)Hei t§h’ 130" §b%)? bﬁ{s)z?er’en gre glN% W'oé—gg I-SOZ-

NR32CO- |, 5- C@dﬁ@élnk . RZ2REG R  and 2% &#8hiinde pendEntlywepressnts HydigeRES salddr R35
d R36 d I d | kyl

a3 2o, WRRRIURGh e PSR OB L ot

(wherei n R3%%)iRd’ @reﬁxRﬁnbss%smwé@&aadada@haé&wblgfo@r(ﬁmdvﬁd%h%@l via

carbon or nitrogen) with 1-2 heteroatons, selected independently from0. S

and ‘N, whi cﬁrmﬁesee)m&%etg%e@smlycty&memn@nﬂzm@s SﬁnfeNt‘yhls;bl ected from

oxo, hydr oxy,

Cl4al kgxyC14aflG§cgg§13ﬂp Ek ?b AIE‘;l suf’s@kﬁ%@g{eﬁéﬁ &y 4’3°’ f%ywﬁ§%?2y1%7
(wher ei no K3¢z4@<yb.£1dudmmk&hmaikmiyoﬁaaﬂmxy&4ﬁ&yl and ) C2_sal keny1lR37
(wherein R3 efl ed, hereinbefore in (5)); 8') C2_sal kynyl R37
(wherein R3 "Taicygséﬂ 8‘?|§ @I’EI nbefore in (5')); 15 9') R38 (wherein R38

represents 6’)@15&[!@@1&7(@h&uﬁR’éxswsaBﬁﬁedgkmtibeﬁkeﬁ:SS‘)ﬁ [rﬁmiegeﬂ tarorr?tlc _
W et er oat ons

heterocyclig, aro pked vi ascarbon or nit
sel ected fr%Qn%G au“ﬁnédﬁ @vhqmpgﬁ, i3 9% defigpghe 9‘!3”3) 3 omati ¢ heterocyclic

group may 7 px BotEH. carbon atom sel ected
from hydrox& HEE grlg @%ﬁg ’H%@%’%{’&a& 4§|’€§5? CL. 4hydr oxyal kyl ,
G . 4am tbal RYR; (@bewmlk repr¢sents apgridone gropgy dpheaykerayp orzel-Hanembered

11 o e o N A L oy T Pl 24
14al kyl or ¢letfed Iﬂom@m aiid Biwhich piridone, Ghemyd biaroafic hatbrotylio ghdds may
gef i ned her el nbef O tu%gs?%lanavaﬂa?)le carbox?Ltlér%n&/alecteg ﬁ‘(O\tI}lhf?% n, °8e|ng as
efi ned hermﬁ'@% ydroxy, halog
amino, CHalkyl Calkoxy, C;4hydroxyalkyl, C|4aminoalkyl, C;.4alkylamino,
20  Cjhydroxyalkoxy, carboxy, trifluoromethyl, cyano, -CONR*’R* and -NR*'COR*?
(wherein R¥® R* R* and R*%, which may be the same or different, each represents
hydrogen, Csalkyl or C;3alkoxyCasalkyl);
10°) C,.salkyIR® (wherein R is as defined hereinbefore in (9°));
11°) Ca.salkenyIR3® (wherein R* is as defined hereinbefore in (9°));
25 12°) CosalkynylR* (wherein R3® is as defined hereinbefore in (9°));
13°) C;-salkylX®R® (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 C,_salkoxyC, salkyl) and R is as defined hereinbefore
in(9");
30 14°) CasalkenylX'R*® (wherein X’ represents -O-, -S-, -SO-, -SO,-, -NR*CO-,
-CONRY., -SO,NR¥-, -NR%'SO;- or -NR*- (wherein R*¢, R*®, R*’, R*! and R® each




25 12') C2_sal kynyl R38 (wherein K38 is as defined hereinbefore in (9'));
13") d-5al kyl X6R38 (wherein )e represents -0-, -S-, -SO, -SM2-, -NR43CO,
- CONR44-, -SO02NR45-, - NR46S02- or NR47- (wherein; R43, R4 and
R47 each i NERJEHGEt 1y represents hydrogen, Cl3al kyl or ‘i’cm/o%%?

C _3al koxyC2. 3al kyl ) and R38:is as definegs hereiibé&fore in (9')); 30 14")
C2. 5al kenyl X7TR38 (wherein X7 represents -0-, -S-, -SO, -SO2-, -NR48CO,

CONR49-, -3S02 - repRn R 1 and R52
cach W 01/ 2 00 eneparspgits Bhardhle Ty O oF Tk yc ol R VR 0

Cl. 3al kyl or dsfingdhhéreinbéfaredak®))) and R38 is as defined hereinbefore in
(9")); 15") ,oal kyn whergd n X8-represen Q- 2Si53..50, -S2-,
“NR53CO-, - %@a&%ﬁﬁﬁ%@yﬁw@%&m@%@m (" ér'gph" Fg%s,scﬁm, R55, R56
and R57 each _CONRYSPSOMRY), INR¥BOSSRINR DIWERERRS, R, R8T, P arf RS each

Cl. 3al koxyC2. 3al kyl ) and R38 is as defined hereinbefore’in (9.)); 16')
Cl. 3al ky| XocClindenepdantis gepregents dydrogen, Copalled @h?s-salkvxycz-ﬂlk,}’l)u@ék isgep-

NRS8CO-, - W anwWNR61 S02- or -NR62- (wherein R58, R59, R50,
R61 and R62 eac 8dPenrgllepen e{r}lt(? ’represents hydrogen, Cl.3al kyl or

Cl. 3al koxy C2. B#l) RyialkybxiC, RARyIRS (sdherbih Nifepresehtsr@-giSap80er-80, -NR¥CD-, and

17') d _3al kyl 3 7 i R37 fel

her)ei nbef gr ey' ')’?ﬁ.é’}fhgra’efwg f‘é?éﬁ%“%@%“‘ﬂ&?‘b&iﬁéqgﬁ ‘fr}l%rqﬁsﬁF%Fh( 1) are

conpounds of jh@épehdieatly répreseié hfdrofdn;12) 5ullA or &A1k yE2 gikyl)/ﬂl%glﬁa{say' R4 15
n, ’

or a salt, ester, amde or prodrug thereof; wnere X, Z, R6, R7, R,
R2, R3 anif Radefined hereinbefpredn (9°); and ation to formula (1). In a particul ar

“hodi £t . . ) . I
(TR whi ch o ARG HiheieiX| 0 167 o o5 QBB Mrciiterirg (30T, *
am de Particular examples of compounds of formula (T) are compounds of formula (II)

R7
Z— (CH,);— R®

R6

15
an
or a salt, ester, amide or prodrug thereof;,
where X, Z, n, R%, RS, R’, R, R? R® and R* are as defined in relation to formula O.
In a particular embodiment, the invention provides the use of a compound of
20 formula (IIA) which has the structure (I) as shown above, or a salt, ester or amide
thereof; and
where X is O, or S, S(O) or S(O),, or NR® where R? is hydrogen or C,_¢alkyl;
ZisOorS,

nis 0, or an integer of from 1 to 6



thereof; and where Xis 0, or S, S(O or S(O2, or NR8 where R8 is hydrogen
or Cl1 6alkyl; ZisOorSnis 0, or an integer of from1l to 6 WO 01/ 21594
PCT/ GB00/ 03556 16 R9 is hydrogen or optionally substituted hydrocarbyl or
opti onal |YO9BEP4 t ut ed heterocyclyl; and R6 and R7 ar e PCHGBIY/PRIENt | v

sel ected from hydrogen, halo, d. 4al kyl,, Cl.4 al koxy, Cl-4al koxynet hyl,

di (CL. 4al koxy) net hyl, C . 4al kanoyl, triftluoronethyl, cyan, amno, 5

C2. sal kenyl ¢! al kynyl ,. a.pheny. oyp, benzyl group.or a 5-6-nmenbered
het erocycl i R '%%ﬁﬁe%ﬂrfﬂﬁ‘iﬂag?ﬁ&sé%%{l@ﬁ&“r ' °é8?é?f’aﬁﬁa Pty fromo, S
and N, whi clerdigdyelypcyclic group may be aromatic or non-aromatic and may be
saturated (linked via a ring carbon or nitrogen atom or unsaturated

(1inked vi 2and Ry and R ependently selactedvipmbysdnagen, haloyaslkyl, Coralkexyer ocycl i c

. i . t] ts 1
Jelobt oo 1 ropPIORABAEINCIIRE A SECr Ao AT BiokibL 1YY, il ° L0
t ri f I uorsomeCisplkenydyGayelkysyli aphenyli group, a Genz4bdramanyd 5-6-Glendttdddreteydoyeliono,
CI. a1 kol SURRROYR 1-3Reterhnly, ReleeePdcpendan Fomy o e Ny Which heterocyclic
N-di (G . 4al deyvbp ay Beodrombtic &%ﬁ%ﬂ:ﬂi&&ﬁ&harb&s@lra&d'(ﬂfﬂﬁe&% 8 aalner, N

N-di (Cl~al kyl ) am nosul phonyl,  Cl. 4al kyl sul phonyl am no, 15 and a sat urated
het er ocycl i Htregea@ipnyor gasapiated dinked viaiasing sarbor aoayaang mivichphenylybengyl; di ny| |

pi perazi nylor neeRRY4IL %e,gsp Bar Gl ot d}yﬁoreﬂggewm.?ﬂrxwﬁ 5 supltiedhesat ur at ed

het erocyclic group ma 1 or 2 substituénts select'ed from oxo, hydroxy,
hal ogenty, selegtail kipin hydioxgiakageno, GTizalByl| € ssatkpky) Gy salkaniofloxyy onet hyl , cyano,

amno, nitr | kox I d 20 R . R2.. R3, R4 are

i ndepende nt‘fq§}§‘§§1“%§"g gyahg’o%ﬁﬁgérgﬁ?tg& C&S?% ,°yf|’)| Cipafkanpylaping,, o et hyl ,

Cl. 3al kyl , ¢\RalKéxycadbotiyj O kyRalphaibd) Ciublkylbulpheiyl PE) jalkgisalphenydy di fferent,
each represents ledrog n or Cl.3al kyl), 'R14 (wherein X1 represents a

s X
di rect bondarbamoyl, N-Gyslkylcarbamoyl, NN-gi yqa,?kryl)gﬁ!’mwa}mg@h!hpnﬂmzco,

- CONR12-, NAaminodtshe 19 ﬁg, )Qfﬁ(ﬂi% j %ﬂlfr&a(:h
[ ndependen#;?%?eprae%uents h%lrr%"lg%%@g : él Kyl Elggﬁbg?ﬂ’gféﬁ%@%ﬂ al'kyl), and
R14 is Bel codagatiratehhsiecocyelicgreurt sslectsdiftom mowphplino, thigmerphiolngen or  C1- 5al ky!

oroups'sc1 SPHISHRTERY, Bl ol Uiy b RARAR Mok sl 121

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

Ci.zalkyl, C.3alkoxy, Cj.szalkanoyloxy, triflucromethyl, cyano, amino, nitro and
C;.4alkoxycarbonyl, and
20 R', R% R3 R* are independently selected from, halo, cyano, nitro, trifluoromethyl,
C)salkyl, -NR°R!® (wherein R® and R'®, which may be the same or different, each
represents hydrogen or C,.3alkyl), or “X'R™ (wherein X' represents a direct bond, -O-,
-CH;-, -OCO-, carbonyl, -S-, -SO-, -SO»-, -NR'2CO-, -CONR'Z, -SO,NR!%-, -NRS0,-
or -NR'- (wherein R'2, R"® and R each independently represents hydrogen, Ci.zalkyl
25  or CysalkoxyCysalkyl), and R" is selected from one of the following groups:
1°) hydrogen or C;_salkyl which may be unsubstituted or which may be substituted with
one or more groups selected from hydroxy, fluoro or amino, :
2%) C,.salkyIX>*COR?® (wherein X represents -O- or -NR?!- (in which R?® represents
hydrogen, C;.alkyl or Cy_salkoxyCa.salkyl) and R* represents C;.salkyl, -NR?R® or
30 -OR?* (wherein R%, R® and R* which may be the same or different each represents
hydrogen, C;.;alkyl or C,.zalkoxyC, salkyl));



2') Cl.5al kyl X2COR20 (wherein )2 represents -0- or -NR21- (in which e
represents hydrogen, Cl-3alkyl or Cl_3al koxyC2 3al kyl) and R21 represents
Cl. 3al kyl, NR22R or 30 -GR24 (wherein R22, R23 and R24 whigh my be the
same or di W@PE9%ach represents hydrogen, O -3al kyl or FCT/GBUOR3SSE

Cl. 3al koxyC2_3al kyl)); WO01121594 PCT/ GBpO/ 0355617 3') Cl. 5al ky1X3R25
(wherein )3 represents -0-, -S-, -SO, -SQ2-, -0CO, -NR26CO, -CONR27-,

e | AR oy s T, B BN,
?22 :rg%gfggtfqt ur at ed hetze%:)mgls?%:-,orgmkrg ] ?ihRiﬁ_;RaﬁRtﬂ’engq a][ndrk%ezcgl ected

i ndependent | yn«?efpsﬁchg?ly §mmmﬁ¥%%8§4@iﬁkﬁgaﬂwg@aﬁgﬁ aggg?ﬁr%b@penzs

substi tuents 5,86 Hl P RI6pentyy, sé{,&efwexyml afge%n?dafbd%ﬁ&é%‘ggné whi ch

cyclic group rmay bear 1 or 2 subStituentS selected from oxo Y,

hal ogeno, 5C1.gteukwith 12thetdrgatomns; geledtod independantly framx Q) S and N, which C,.salkyl

diiroront - 10 RERAT 4 Y3l B S SochobRY, BodstB el llomrs,
NR3SS02- or h-aNRSﬂnd ich eyolic gﬁoull:( Hla? bedg3%or 2Rﬁ|BsI:itm1& seltdtleE&iﬁ)nmtldh}"didﬁpe ndently
represents hydfogen, Cl, 3a or Cl.3 oxyC2. 3al ky and R3' represents
hydr ogen or @%gv%ﬁl ‘,glkgil;l 6}f°(‘m41@£1é¥1‘§0 9%¥)a 5-6- nenber ed sat ur at ed
het erocyclic IR AT kAR Y : Ig5r ' 5 : ons,
sel ected inde‘gjeﬁpently fsgwgksqgﬁieﬁﬂmﬁag%@g e?%ir)%{g‘f/% |%&S‘?%% may
bear |.or102 fueeachtQends -$, ¥mdNRCH-0xCONRS e -8R e -NBESO,- orcNRA%I ky ! |

T a5 o (bpein g R Y A RIS AR e eSS i SR R ok
B ) o e Do, e o o it o i 1
(5 )); 9') Rﬁﬁﬂ‘é’ﬁ%’?ﬁ‘%g‘ ar%é‘r‘%"é’é‘??f%d S&“WF‘? brderecyshie axoup Slinked Xia caghasup or
a 5- 6- menber g nitdigeRNIEE 1 D HeRIGHEIMSS, E%eaéﬂgﬁdeg&&ﬁ?rgi@ 6, $MPRwhich i trogen)

5
with 1-3 heteroatons selected fromO, pyri1 done, phenyl or

aromat i c et detsegryrlicgrgupmey heay 1 of 3isnigstiyentsselcted fromi axoekidsoxynhalogeawai | abl e
G aalkoxy, GARYRE sy AR R o AR o o,
Cl4hydr oxyal I(Qaalkylsﬂpllmmyicmhlkﬂ);l uoromet hyl, cyan, -CONR39R40 and - NRA1COR42
oot & 67y CrsaligiRY” filierein R 18 as dokined hereinbetore in (0; | o o 8ol
7") C2-salkenylR*” (wherein R* is as defined hereinbefore in (5%));
20  8’) CpsalkynylR* (wherein R*’ is as defined hereinbefore in (5°));
9") R*® (wherein R*® represents a pyridone group, a phenyl group or a 5-6-membered
aromatic heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms
selected from O, N and S, which pyridone, phenyl or aromatic heterocyclic group may
carry up to 5 substituents on an available carbon atom selected from hydroxy, halogeno,
25  amino, Cy4alkyl, C;.4alkoxy, C,4hydroxyalkyl, Ci4aminoalkyl, C)4alkylamino,
Cishydroxyalkoxy, carboxy, trifluoromethyl, cyano, -CONR*R*® and -NR*'COR*#
(wherein R¥, R* R* and R*?, which may be the same or different, each represents
hydrogen, C;.4alkyl or C.3alkoxyC,.;alkyl);
10%) Cy.salkyIR*® (wherein R is as defined hereinbefore in ©);
30 11%) CpsalkenylR® (wherein R*® is as defined hereinbefore in (97));
12°) C, salkynylR*® (wherein R* is as defined hereinbefore in (9°));



hydrogen, Cl.4alkyl or Cl.3al koxyC2.3al kyl); 10') O _sal kyl R38 (wherein R38
i s as defined hereinbefore in (9')); 30 11') C2. Sal keny1R38 (wherein R38
is as defined hereinbefore in (9')); 12') C2_5alkynylR38 (wherein R38 is
as def i neqOWR®RBPhbefore in (9')); WO 01121594 PCT/ GBOO BCHGH00/93§56) 3" )

Cl. 5al kyl X6R38 (wherein X6 represents -Q-, -5-, -SO, -SO2-, NR43CO , )
- CONR44- , -SOZNR45 _, _NR46S02- or -NR4/- (wherein R43, e, R45, R46 and R47

each i ndepe ents drogen,  Cl3al kyl or . Cl. aal koxyC2. 3al kyI)
and R38 is E&?{; Ay e e g'ﬁs @5 '3@1»15%;2 e ng’e'ﬁ:é 7
(wher ei n X7.SBNRAS MRSy or - Iﬁt 7 VSﬂwﬁ@em RBGRH, RIS ‘%a&ﬁhﬁ%% 1
- SO2NR50-, -NR51S02- or -NR52- erein R48 R49, 5{50 Roi and K2 gach

mdependent!’eyfeﬁ@ﬁ’r]%’&ﬁeﬁ’%mbg salkyland®* ig ds defpea hewdinbefore and  R38
is as defig 8,)j1ere| nbefore in (9 )) ) C2. 5al kynyl X8R38 (wherein X8
represents -0-,-S, -950., -S2-, -NR 53CO 10 - CONR54_, SO02NR55_,

-NR56S025 o4’ )&mncenyms’rgérvberfﬁai rgﬁdsinESG- -3256?{;@?@37}%&0 i ndependent | y
repr esents e a 2 S as
defi ned her@tﬁ@gfgbr%o ('9’##}5@6"’}" ; &%‘&é ﬁ%baf(koaﬁ 4 Rin)o

represents infependeftly rcpf@entshﬁﬁgen,mr,C.am as - NR61S02-
or -NR62- (Wnerel n R58, R59, Rho, R6' and F\’l62 each a.lkg |ndependently

represents %‘F b‘éﬁnb@&re%@}h or ClSaI koxyCZSaI kyl) and R38 is as defined
her ei nbef or gy 6, LfkyhJIXERM ¢wiker %)erepqt@éeh L3O @ 3addhy W57 _ﬁﬂra% in )e and R37-
are as defi ned@ﬁ‘g rel nbef r‘g ; . ? ;3g 0 S

n ar at | on o a hedi cament for

pfe
use in the -iGQNlbt-l,o?QzNRawTﬂiaSQz IorMé-(wheaimkg bRY/, R, R¥ ahg R aageln.
Sui tably R4- uhs faal o, Cl. 4 al kyl
or CL.4al koxy sg&% g %%ﬁ’{/ @ag% é}'%d?'ﬁfoﬁeéﬁlgyﬁhﬁ“‘gge 1$8%4r ogen. In a
preferred edﬁneﬂhmﬁhbefabmem»; one group R2 or R3, preferably RS,

conpri ses in_.o 3,and preferably at least 4 o nal | y
substit ut egléc)a ngéﬁ?ékyiﬁ;si( JrrresepEnOasSv SR SOn ‘&&)‘p & or
sul phur. MgoNgeS eg@,pjmﬁou}q{@g@ r 1mﬁz_s(vglg}gﬁ;kmﬁmkdoykaa&pkar Ozp whi ch

assists in solubifity. Preferably in this case, X 1s oxygen an

i ncl ude® a indepeydeatiyrepresenss bydregen) Gi 3aH$d] %Fan@lkwyczmﬂbﬂbaMylmere bri dgi ng
al kyl ene, - ety herdifibetbre M (9/f)Ydr@ne 97 OUPS Ra

17°) Cy3alkylX’Cy.3alkyIR?? (wherein X and R* are as defined hereinbefore (in 5°) in
the preparation of a medicament for use in the inhibtion of aurora 2 kinase.
Preferably R' is hydrogen. Suitably R*is hydrogen or a small substituent such as
20  halo, C14 alkyl or C;4alkoxy such as methoxy.
Preferably both R' and R* are hydrogen.
In a preferred embodiment, at least one group R? or R3, preferably R3,
comprises a chain of at least 3 and preferably at least 4 optionally substituted carbon
atoms or heteroatoms such as oxygen, nitrogen or sulphur. Most preferably the chain is
25  substituted by a polar group which assists in solubility.
Preferably in this case, X' is oxygen and R' includes a methylene grbup directly
adjacent X!, Preferably where bridging alkylene, alkenylene or alkynylene groups R?,
R®, R¥, R%, R%, R%, R, R, R%, R R?, RY, R, R", R", R°R¥, R* R, R’ R\, R" and R"
are present, at least one such group includes a substituent and in particular a hydroxy
30 substituent.
In particular R' is selected from a group of formula (1), (3), (6), (10) or (22)
above and preferably selected from groups (1) or (10) above. Particular groups R'* are



Rb, R, R, R', Rd, R, RR R, RR RP, ', R, R', RR', R R', Rk R,
R R, R and R are present, at |east one such group incI udes a
substituent and in particul ar a hydroxy 30 substit.uent. articular Rl4
is selecteWOPRHY group of“formula (1), (3), (6):i(10) o C AP0l ve and
preferably selected fromgroups (1) or (1f) above. Particular groups Rl4
are PCT/ GBOO 03556 WO 01/21594 19 those in group (1) above, especially

above. 1 ondha i isef (st MRRlal bRt i ey oraaRobnl AR, oy 0l

OC1_Sal ky| R3%hasedn gbtp I(BO)&bbﬁi anony@hmw d::ﬁlg)dimah, A deasrond-dof RAle R fsar phol i ne

h 3- h d f R3
G oups. of 1 o FVROCaIRRS cfﬁ 3K beeracsleriigguch 48R0 LTINS motphels e
Sui tably R2 igckgd fafopsholi %?l cyano, nitro, trifluoronethyl,
Cl_3al kyl, -NR12R13 (‘wherein 2 and R13, which may be the sane or

di fferent,5 each ré@thm*s’edwups)@e memlpsafﬁymyl,a(b}almvgirmmﬁmnarWe
Preferred exa&ﬂgﬁs lg!oR14 for R2 include 10 those |listed above in
relation to er arrpl es for R2 and R3 include nethoxy or
3,3,3-trifluoroet Mblyﬂzﬁﬁewc&hlﬂ;mﬁsm &4dn6/ nifdo, aﬁﬂuorammgt, Qpsetkygy ably NH.

Suitably R9 bst d al k t |1
substituted AN RS RogTvin ik and K02, Aok may betheskrus or GEPRt, ohap geitantiul ar | R
i's hydrogen, Eﬂbr Cpmmnéﬂﬂy‘ouﬂ&'wbqiéﬂﬁ@emlof -RAE* 63 iNclude

substituted % or optional ubstituted furanyl, and in particular
hydr ogen, 1%t Wlllsﬁpbﬁmawlghmbﬁtut ed phenyl or optionally substituted

i dyl . Suitabl t IdClSIk
Slch a5 ot hoxy, Chersfifble 108" Wb Ruae tncfon ELRS aliniiers 577 U1
and i n]c parL: cul ar H%V%Bmxmmw&?ﬂﬁ:%nzftmgﬂym 3al kyI J:{uch as ﬁhhyl
20 Preferably n i 9 I S opti.on %sus e nap ly
Wien RO is hydroéé‘ﬁab i[és tig P‘ﬁ‘é‘ﬁeﬂba]g P’H}'{ ﬁP@s‘

5, nore pref ey Pﬁdnail&%sﬁtutédhe@mt?cmr Rpanehies Rfis Wﬂ,@{ﬁeﬂf op@5EHY 2 (l)

are conpounds of forrmula (I11
15  subsituted phenyl, optlonally substituted pyridyl or optionally substituted furanyl, and in

particular hydrogen, ethenyl, optionally subsituted phenyl or optionally substituted

pyridyl. Suitable optional substitutents for R® groups include C,_salkoxy such as
methoxy, C.3alkyl such as methyl, halo such as chloro, or nitro and in particular
Ci-zalkoxy such as methoxy or C,.3alkyl such as methyl.

20 Preferably n is 0 when R? is optionally subsituted phenyl or naphthyl. ‘When R’
is hydrogen, n is sultably other than 0 and preferably from 1 to 5, more preferably from 3
to 5.
Other examples of compounds of formula (I) are compounds of formula (IIT)
R?
R¥
RE

25 ()



XR6E RRR/ N RA 25 (111) WO 01/21594 PCT/ GB00/ 03556 20 or salts, _
esters, am des or prodrugs thereof; where X, Rl, R2, R3, R4, R6 and R7 are
as defined in relation to formula (1) and R5' is an optionall)/

subsi tit uWPI# ocarbyl , optional |y substituted heter o&FAIGH0GFSS6
optionally substituted al koxy group, prgyided that RS is other than

et henyl substituted by .5 a carboxy group or an am de or sul phonam de

derivative there I.C S' include C1-6al kyl,
optionally subst{l}{sg%téé:‘%&%’ Héﬁxﬁ%u%ﬁggi‘réﬁh%%o tip, in particular by carboxy or
an CL. 6al kyl estwhert BoRAR?, RYR*cRbard, R aire ib;deﬁﬁéﬂiﬁirrylhﬁ@f@li&nﬁu@g)aﬁi phenyl -
which may itself be substituted.by a nctjonal group. A further

particul ar g‘xé?ﬁﬂ %pt{gpftii : “Lflgh‘ffgﬁ’i'élf"c%’hﬂ' M&M?&ngbemﬂ%@ﬂfexanpl e of
RS is opti gptinhily subbitict dikesly groMp, providedaRat R Tei bther Wﬂﬁ’&ﬁe’ﬁgjﬁ'?ubsﬂﬁiéd%}al

substituents include C13 al k groups as well as function groups rn
parti cul &r. afarbexy gxeup oran suiphenagide deriyptiveshereofanpl es -of RS groups

i ncl ude C2. 6al Kypyiiai ' 5. I ' ignal |y
substituted for %ﬂ% g?%ﬁ%lh& r?@ﬁ%@ﬂﬁ?%#@&ﬁ%‘%@%ﬁ%xy or an 15
Cl4al kyl esfusetianabgroup, in partieuldnbrytchrboxye otandC igalky] estel therof,eortdyad, pf By i des t he
use of a conpaund of or nul LLIA) whigch is of structure (111) as shown
above, or aég Ul[g,ro%osiug a%?rﬁjegﬁ] ch ’E’%‘%F? e sﬁﬁ%‘ bya F%“_“S],(grB\‘P-S‘,\ S(O or
S(O 2, or hﬁ&hﬂpan&umex@ndﬁwdfmbﬁrbeﬁzylﬁid@ah&éhzyl. 20 R5' is hydrogen or
optional |y substituted hydrocagbyl or optionally substituted heterocyclyl;

and R6 ¥hd R7 arAnatbereparmple af Ry iseptionalysubstigpedgnit gk as phenylowtpredld kyi , C
111 uor ot SERIkEThetice C.3 ) et b VTS eicpnathrotBs G er 0up o
benzyl gr outroendhdie Suchmsbromex] het er ocyclic 25 group with 1-3 heteroatons,
aromati c or non FRRRAXPEP ol R e natad Co kvl iB-yaL v riietar bon or
may be optionally substituted for example with trimethylsilyl groups or by carboxy or an
15 C,.¢alkyl ester thereof.
In a further embodiment, the invention provides the use of a compound of
formula (HIA) which is of structure (II[) as shown above, or a salt, ester or amide
thereof: and
where X is O, or S, S(0) or S(O),, or NR® where R® is hydrogen or C,_salkyl;
20 R¥is hydrogen or optionally substituted hydrocarbyl or optionally substituted

heterocyclyl;
and R®and R” are independently selected from hydrogen, halo,C,4alkyl, C,.4 alkoxy,
Ci.salkoxymethyl, di(C;.salkoxy)methyl, C;4alkanoyl, trifluoromethyl, cyano, amino,
C..salkenyl, C,.salkynyl, a phenyl group, a benzyl group or a 5-6-membered heterocyclic
25  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
selected from hydroxy, halogeno, C,salkyl, C,salkoxy, C;.;alkanoyloxy,
30 trifluoromethyl, cyano, amino, nitro, C;4alkanoyl, Clgalkanoylamino, '
Cisalkoxycarbonyl, Cy.salkylsulphanyl, C;salkylsulphinyl, C4alkylsulphonyl,
carbamoyl, N-C;4alkylcarbamoyl, N,N-di(C,salkyl)carbamoyl, aminosulphonyl,



nitrogen aton) or unsaturated (linked via a ring carbon aton), and which
phenyl , benzyl or heterocyclic group may bear on one or nore ring carbon

atoms up to 5 substituentg-:isel ected from hydroxy;=hal oge yl,
G . 3al koxy, Qﬁ’%‘a‘f"kanoyl oxy, 30 trifluoronethyl, cyano, %%%&Dﬂlﬁﬁsg

C24al kanoyl , Cl4al kanoyl am no, Cl1. 4al koxycar bonyI , Cl. 4al kyl sul phanyl ,
d . aal kyl suI phi nyl , Cl 4al kyl sul phonyl, carbanoyl, N Cl.4al kyl carbanoyl

v, (G i e R b, i, 2

al kyl sul phonydnari satwrateciimderacystic gmapededtextﬁomamrphcﬂmg;thmmmﬂimb,ed from
hol th | ) di nyl
" Gazol 1 di nyPrRaisl PeeBeing RiFer S oitleenti il ool BYibe i BAVERF RSB oy

bear 1 or 2 sHEagbdycHeEprotip il edracor? MBitiuchts RKdie@ Rom SR, REGERY, halofenodal Kyl
Cl1_3al koxy, C1. 3al kanoyl ox trifluoronmethyl, cyano, amno, nitro and C

14al koxyca¥ bcfﬁlyelalk}’hﬁh-aﬂoxm; satianoyioxy, triflyosemeshyldeyane,amine, aifreends r om  hal o,
cyano, nitro, Q%i Cl _3al kyl, -NROR1O (wherein RO and R10,
whi ch may becf‘ e sarre or difterent, each represents hydrogen or

Cl. 3al kyl ), ®R',RX¥R3]IR* fnetindepemiently sedqrtedfeont, halo, dyane;:ﬂxtrb,ctnﬂuoroﬁlethyll,O - CH2-,

or N4 b°£%ﬂ#v%ﬂzk’l§1mm%n€§i@3?m§%5ﬁ e

Cl - 3al kyl orre&aaeatsh@uu@en 8ACkKaliyh), M'Rm‘{wh&eﬁﬂ(’e&bﬁgexﬁsf@dﬂé&f‘ﬁ‘mﬂf -ohe
foll ow ng gro% hydr ogen or_Cl. 5al k V\:hl c phe unsu stlfgt éd or

whi ch mayl%e erQQcéarmwh S-o1R0-0180s0r t;t‘-é@zNR oar VBB
fl 15 ® k
Y g G dﬁ%ﬁ%‘*uﬁéﬂ@f&%ﬂ? g

Cl. 3al koxyC2.@&lkslkoxyshdalkd), ané ' asseieaemexﬁahkyfmefmﬁggwps -

hydr ogen, 1. KEREGtestor G by s te Sﬁsﬁtt@e%md'ﬁl@ire”%@%wwae s mpr&Z?Rt)so

represents 'Qmeorﬁo sseIeS@fronr ﬂﬁﬂ%@@mno 20 - CONR27-, - SO2NR28-,
NR29S02- or -NR30 re| Res R29 ang R30 each ndependently
represent® hyd} IelgaﬁeR‘EXQOZI‘- DR k(in) whishi R&xepressatsesent s

et or oeyel | o L‘*"éé“’@‘ﬁk%?%%“t‘%’@‘éeﬁ%@i‘éﬂsﬂé@‘%ﬁﬁ?%ﬁﬁﬁeﬁiﬁ??ﬁﬁfg s

and N, whi ch -OR*Xaxtherelin R B mehmymeﬂmmmdwsammm from
or 2 subst: 1 (EARESE S euRler G aRe g Oy, O Y oo My bear 4
3°) C).salkyIX?R?* (wherein X° represents -O-, -S-, -SO-, -SO;-, -OCO-, -NR*CO-,

20 -CONR?-, -SO,NRZ., -NR¥SO0,- or -NR*- (wherein R, R’ R, R® and R® each
independently represents hydrogen, C).salky! or C;_3alkoxyCy.salkyl) and R represents
hydrogen, C,.3alkyl, cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, which C;.3alkyl
group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C;_4alkoxy

25  and which cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy,

halogeno, C;4alkyl, C4hydroxyalkyl and C;.salkoxy);
4%) CysalkylX*C,.salkylX°R>! (wherein X* and X’ which may be the same or different
are each -O-, -S-, -SO-, -80;-, -NR*’CO-, -CONR*-, -SO,NR*-, -NR**$0,- or NR*-
(wherein R*, R®, R*, R* and R* each independently represents hydrogen, C)salkyl or

30 Cj.3alkoxyC,.salkyl) and R* represents hydrogen or Cysalkyl);

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



hal ogeno, G _4al kyl, Cl1-4hydroxyal kyl and G -4al koxy); 4')

Cl_sal ky1X4Cl. 5al ky1X5R31(Wnere| n X4 and X5 which may be the same or
different are each -0-, -S, -SO, -SO2-, -NR32CO-, -CONR33-, - SO2NR34-,
_NR35S02-WOM12K886  (wherein R32, R33, R34, R35 and R3ECIAEN0PHBependent |y
represents hydrogen, Cl-3alkyl or 30 C3BalkoxyC2.3al kyl) and R3'
represents hydrogen or Cl.3alkyl); 5') R37 (wherein R37 is a 5-6-nenbered

saturated h I pIhRAHR &E’%G’?F]
het er oatorrs%tgfeolgyeec‘tﬁe%&l ndepe'Flll((zlieJr)lln%<§ﬂ?‘mléht§éi an %{U\N&? %%@1594
PCT/ GBOO/ O3Mkﬂzchbrtpw,lfb4§kWpC|m}kdw§r4alkyband2 substituents sel ected

from oxo, Cl.4al kyl, G .4hydroxyal kyl, Cl1. 4al koxy,
G . 4al koxyotdﬁa?ﬁés%t@h@@@n@wpal kyl sul phonyl Ci.dalkyl); 6') Cil.5al kyl R37

(wherein R33=)e-.sakymé’r(mmdm’aahbﬁmmue&mn(ss)j ) C2. Sal kenyl R37
(wher ei n R3%Z, ed he g—} nbef o ) C2.5al kynyl R37

(wher ei N3 R3 @sé@%ﬁ’l’ |'ﬁ3%§?§11;'§dk‘ﬁeé’ge‘%’5°m§5 Y R38 (wherein R38
represents g)myLal & memwhbfa@aéﬁxﬁ&aaemséfoﬁlﬁzﬁ))ﬂ‘aﬂbered aromat i
het er ocycl i gm%g( Ilnéed via carbon or nitrogen) wi'th 1-3 heteroatons

sel ected fr whereiRiRS, repipsents apyritlonsrgzoupp a phenly! groupenm$:6imernbsrest ocycl i ¢
1 b t
Sel oot od 1 SEnRAE hetetBycl rbup (el v AP o it fufiBagR = O
Cl. éhyd ro) qsc:clelbcydd,ﬁ'm O¢Nrand Saivkich pyﬁnonéaﬁﬂezjgmmgmlﬁgz &teﬁgyzuibml XYy i?39
rboxy, trifluoro ano, - an rein
R0, R0 AT 10 Sttt an axllable arbon st slact %’&“’Bﬁe&m A
hydrogen, Cimihe| &)4alk§l, Crlallleiyk kg{%ﬁ%}j@[lcmmﬁﬁ _g_lkyqﬁhlk, | R38 (wherein

R38 is as defl ned heréi nbefore In (9 ll<enyl erein R38
i s as defi nCostdroyalkesyosasbaxy, triflupromethyl cym@z-mﬁﬂ% Wn R38 is

Feprosent s Opuerti B REGRn R ihichipdy e o e i (W@ﬁ%ﬁkﬁgﬁ NRAGSCR-

or NR47-. (IydzogenyCRA4kyl ar,CikdlkoxyR4aalkyl)); R47 each |ndependently 20

represents hudrogen, sl aI.k g Or Gl 3 X 3a| ) and R38 is as

defi nedl% wgﬁé%@%“ ‘Hﬁ lsfi‘%ﬁnég F’ééiﬁ (Wnerei n X7

represents myc,,ga&enymmwhmﬁm%aummhmm&m@m =~ SO2NR50- , - NR51S02-’

or NR52- erel n R48 R50,; .Rsr_and R52 eac | ndependent|ly represents
wh d e pendent |

hydr ogen,  C12°kGrsajyngR* hS%e.lq(%xM defingd hereipheforeiB(9) as
13%) C).salkyIX®R3® (wherein X5 represents -O-, -S-, -SO-, -SO2-, -NR**CO-, -CONR*.,

-SO;NR*-, -NR*S0;- or -NR*- (wherein R®, R*, R*, R* and R*” each independently

20 represents hydrogen, C,.salkyl or CjsalkoxyCa.alkyl) and R* is as defined hereinbefore
in (9")) -
14°) Cy.salkenylX"R3® (wherein X7 represents -O-, -S-, -8O-, -SO;-, -NR*CO-,
-CONRY-, -SO,NR*"-, -NR*'SO;- or -NR**- (wherein R*, R*®, R*®, R%' and R* each
independently represents hydrogen, Cysalkyl or C;.salkoxyC,.salkyl) and R* is as

25  defined hereinbefore in (9°));
15”) C,.salkynyIX®R® (wherein X® represents -O-, -S-, -SO-, -SO,-, -NR**CO-,
-CONR¥-, -SO,NR*-, -NR*S0,- or -NR*’- (wherein R%3, R*, R, R% and R¥ each
independently represents hydrogen, C;.3alkyl or Cy.3alkoxyCs.salkyl) and R is as
defined hereinbefore in (9°));

30 16°) C.;alkylX’C.zalkyIR*® (wherein X° represents -O-, -S-, -SO-, -SO,-, -NR*CO-,
-CONR¥-, -SO,NR®-, -NR®'S0,- or -NR®- (wherein R*®, R*, R®, R! and R® each




25 defined hereinbefore in (9')); 15') C2_sal kynyl X8R38 (wherein X8
represents -0-, -S-, -SO, -S2-, -NR53CO, -CONR54-, -SM2NRss-, -NRs6SO2-
or NRS7- (vvherel n R53 R54, iRss, R16 and R57 each.,. |ndependent loﬁ/ reEresents
hydrogen, ®YOSUFRIA or Cl .'3al koxyC2. 3al kyl) and’ R38 is asP

hereinbefore in (9')); 30 16') G . 3al kyl XgC1. 3al ky1R38 (V\/nerel nje
represents -0-, -S-, -SO, -S2-, NR58C0-, - CONRS9-, -SOZNRGO- - NR61SQO2-

O R S S ey BefogeoC Al B2 RGBSR AT RS is

Cl1. 3al koxyC2. &ﬂh@ﬁe}eﬂbﬁfoﬁ%@’ cad - defi ned herei nbefore in (9')); and 17")
Cl. 3al kyl X9C1. 3al kyl R3 V\/nerej.,n X9 and, R37.are as defined hereinbefore (in
5) in the p‘re)d;alﬂ&]tky C@#“'SYIKE(WB?M @érR g@aﬁﬁeﬁméhmmbsmané%) Wurora

2 ki nase. Ebarﬁt kB § (1) are
conmpounds of a (IV) RI&E>?Pﬁpf°FE§htm HGHéfﬁ%orBQW%Hrs@a salt, ester,
am de or prodrug tImEGtedﬁrtheI@mbhémnRt?mdeBffORnulalﬂHai’emrq:oaad&:td’f| ned in
relation to f ) and Ra' is a 3-quinoline group or a group of
sub-formul a (f’?nﬁgal .. )L-R6 (i) 15 where R6 and R7 are as defined in
relation to fornmula (1) and R5" is hal ogewor (grrwp of fornmul aNR1OR 0’
where R 0 and Rlo are as defined above i elXtion to fornula (1).

Exanpl es of R5" include hal ogen such as ¢ Ioro fluoro or iodo. O her
exanpl es of R5" groups include group8%s 3 PENNRLOR 0' where R 0 and
R10' are independently selected from hy , hydrocarbyl such as al kyl or
20 heterocyclyl, and in particul ar are A |q)hydrocarbyl and nost
preferably are R

or a salt, ester, amide or prodrug thereof;,
10 where R, R%, R, R* and X are as defined in relation to formula (DandR¥isa

' 3-qu1nolme group or a group of sub-formula (i)

R7
RS’

@
15 where R® and R are as defined in relation to formula (I) and R*” is halogen or a group
of formula NR'R'” where R'* and R'” are as defined above in relation to formula D.
Examples of R*" include halogen such as chloro, fluoro or iodo.
Other examples of R>" groups include groups of formula NR!°R'% where R!° and
R!? are independently selected from hydrogen, hydrocarbyl such as alkyl or
20  heterocyclyl, and in particular are hydrogen, hydrocarbyl and most preferably are
hydrogen. Further examples of R'® and R'” include groups where R' and R'® together
with the nitrogen atom to which they are attached form a heterocyclic ring such as a
morpholino or tetrahydropyridyl group. Yet further embodiments are compounds where
R’ is a group N=NR'! where R"" is hydrocarbyl or heterocyclyl and in particular is
25  hydrocarbyl such as alkyl or aryl such as phenyl. '



hydr ogen. Further exanples of R10 and R10' include groups where R10 and
R10" together wth the nitrogen atomto which they are attached forma
heterocycl icr such as a norpholino or tetrahydropyrl dh’? ‘(j;rou Yet
further (%I'Pjrﬁégts are conpounds where R5 is a group ! e R is
hydrocarbyl or heterocyclyl and in partiscul ar is 25 hydrocarbyl such as

al kyl or aryl such as phenyl. WO 01/21594 PCT/GB00/ 03556 24 In a further
enbodi ment, the farmul a (1 VA
which is of strdié ure k? wél(sﬁg% ovvn a Odb?o@?&e;lhé%?ﬂ g?g&"ngr&am de

t her eof ; m/rtbrrmlé((ws\)()vhldrlsst‘stﬂ(cfﬁ}re(iV)a‘a(sB))ﬁmabmvewi&sdtees&rlaBamsiehydrogen or -
Cl- 6al kyl ; %’; Is a 3-qui nol i ne group or a group of sub-forrmula (i) R7
R5" R6. (tP ere R5" is halogen or a group of fornmula NRLORi 0' where R10
and R10' anﬂles@kqgoedrstsveoj &S0y 6F NBE Where RERS hydiicieh or Gy Laskyilt ut ed
hydrocarbyl_or R10 and Rl' together with the nitrogen atomto which they
are attdchdd is @3rauinaliae graye wE # proup phgpbifermawla fdy optionally contain further
het eroatons or an azo group of forrmula N N-Rl1 where R' is an optionally
substituted hydrocarbyl group or optionally substituted heterocyclic group;
R6 and R7 are independently sel ectedR?*rom hydrogen, hal o, Cl-4al kyl, Cl-4

al koxy, 15 Cl.4al koxynet hyl, di (Cl4al mgeshyl , Cl4dal kanoyl ,
trifluoronmethyl, cyan, am no, C2_ 54 g1, C2. sal kynyl, a phenyl group, a
benzyl group or a 5-6-nmenbered hetegbcySiT®RE group with 1-3 heteroatons,

sel ected i ndependently fromO, S & N, whi ch heterocyclic group may be
aromati c or non-aromatic and may be saterat ed (linked via a ring carbon or
nitrogen atom or unsaturated (linked Va a ri ng carbon aton), and which
phenyl, benrgére RY iohalbpehoF 2 8o Pbsfmﬁumm‘ﬂxwhﬂmwma‘%mm@mﬁi ng carbon
atoms up to 5 substituents ected from hydro a1lo.ogeno C1. 3al kyl ,

Cl. 3al ki¥xy from hydregen oy optignal ly §l}hsmu@6rlw#e%9¥1 °r3ya?'R51 artpgsther with/the

Crial oyt sul S PO QRSP s Sk g ot ?‘@i?‘%ﬁ%ﬁﬂﬁ“y'

N-di (CL. 4a|cbm3trfartbarla§®tqamn ares azqprowy of fogaulal-IEN-Ril where R hissml phony | N
N-di (C1. 4al kﬁon)m?lms{}b %Hlté)&.'l%%carb%lgr&lﬁ(ng o%ﬁl)m%ts?imtgfhetemcychc group;

. R® and R7 are independently sglected from hydrogen, halo,C.salkyl, C;4 alkoxy,
15 C\.4alkoxymethyl, di(C;4alkoxy)methyl, C; 4alkanoyl, trifluoromethyl, cyano, amino,

Cs.salkenyl, Cs.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

20  or heterocyclic group may bear on one or more ring carbon atoms up to 5 substituents
selected from hydroxy, halogeno, C;.3alkyl, C;.3alkoxy, Cj.salkanoyloxy,
trifluoromethyl, cyano, amino, nitro, Cy4alkanoyl, C;4alkanoylamino,
Ci.salkoxycarbonyl, C;alkylsulphanyl, Ci4alkylsulphinyl, C;.salkylsulphonyl,
carbamoyl, N-C;.salkylcarbamoyl, N.N-di(C)salkyl)carbamoyl, aminosulphonyl,

25  N-C.4alkylaminosulphonyl, N,N-di(C;.salkyl)aminosulphonyl, C;_alkylsulphonylamino,
and a saturated heterocyclic group selected from morpholino, thiomorpholino,
pyrrolidinyl, piperazinyl, piperidinyl imidazolidinyl and pyrazolidinyl, which saturated
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno,
Cialkyl, C;.3alkoxy, Cy.;alkanoyloxy, trifluoromethyl, cyano, amino, nitro and

30 Cj4alkoxycarbonyl, and



and a saturated heterocyclic group selected from norpholino,
t hi onor phol i no, pyrrolidinyl, piperazinyl, piperidinyl imdazolidinyl and

pyrazolidinyl, which saturaated heterocyclic group.nmay bear or
subst i t uent™O9KHSM ed from oxo, hydroxy, hal ogen:+C1. 3al I?)ﬁT,}G'@f'."%éF koxy,
Cl3al kanoyl oxy, trifluoronethyl, cyano, I no, nitro and 30 C

1. 4al koxycar bonyl, and WO 01/21594 PCT/ GBOQO 03556 25 R, R2, R3, R4 are

i ndependent | y ;sebegted fro I ni.tro, trifl ,

Cl.3al kyl, N lé@?mﬁe‘?’@r“f&b@%ﬁ@#&%ﬂn& yape I}“ﬁgé%éaﬁrfggalggﬁ‘&%’f ferent,
each repr esen,aikly RIS (vherdit R3ahdR!°) which ma) betie samdeer differefit, eaclpr esent s a
direct bond, -0-, -CH2-, -OCO-. carbopyl,, -S-, SO, -SO2-, g)Rl%QQ

- CONRL2-, - smezm,hymrsgtﬁn-ssik&sm&g (Wherpin X, rRarsents aditectpoRd-Qcq oy

I ndependent | y ~kgprL, nt Ir agero. Cen3albifg2coor- al ke 23 aNP80,- and
Rl4 is select s f’rgrénég’ncérﬂcﬁggf %\%ifol’l cb)v(:'n’}r’\gﬁgr gt?;;’s:c'@}il? Flydrogen’??KC%. al kyl

whi ch may sbe axrANRE's (whertia®'% R vnd®™ each independently representihydiogenn@:-mikyhor e

groups sel ect ed, fr.om hydr, , War Q. or 1 NQ ' COR20
(wherein X2 r%gzr'égg‘?ﬁy?;ﬁﬂ%%rmﬁf\kz 172 s?l?%e%%ﬁhﬁé%aj? g«ﬁpp?@%é%is&gslo hydr ogen,
Cl - 3al kyl or 16)11,;%&&%)& €2 52l kihlich rdyCheRihisubistipteisst RitichGhaybe supbtituteliiith? R23
or -0OR24 (wherein 2, R23 and R24 which_may be fhe sane or different each

represents I8 o5Ee gropssslegiod figm hydooxyy flygresr aming, | ). 3') O . Sal kyl X3R25

wherein X3 r 20 (=aSo s o Y a3 R27-,
SN N ECERIBF QR (i X e o N (e el T2

i ndependetst | yhydmgemsanalkylor dhoejkoxyCesalkyl) and R reppseta OraplipdoNRITRY 0y and
R25 t | |
5 6- menber o0 DR R Rar BRI wnich et tome S QR LpBbooents o, o

i ndependent | yhylifdsh, €, ;alklnst G\lzalkbrtyOisdlkylial Kyl  group may bear | or 2
substituents sel ected {romoxq, Rydroxy, hal ogepo d | k nd whi ch
cyclic group h§r- FX%Z&‘”@I'%EKEF‘?PF‘??SWFSg’seé)'eél%‘d%zb%)&’, 'Rﬁ%gﬁ:@'xy, 20
hal ogeno, Cl. ¢jNg. LADRF DK ok -RRY- (hhefkdh REX R, R%, R? and R* each

ClL. Sal kyl X4CL. 5al kyl XoR31(wherein x4 and X5 which may be’the same or
di f f er ent15 arindependentlp represgnts hydsogen, Ceaiky] onfraloxyCaatibaad R™ repiesarty - |

NR35S02- 6- (. ' 2 ' t
repr esent gr h%%&éﬂ%gfﬁqy%ﬁ%g@gﬂﬁ? C '?‘%gﬁ%%ﬁ%%éé% §"§%§€s e%t S
hydrogen or (gowsivitly 12 hetdrodtoms, Saléctédindependerfy frons OaS andNpwhivhGydalkglt ur at ed

het erocyclic group (]inked_via carbo or .nitroge with 1-2 hejerqatons,
sel ect ed i ndeFeYRfAY bear 4 05 Zspp tl@eaﬁagﬁftﬂiﬁPWX"?hY XY ha?ogeno amﬂ:"‘ oxy

and which cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy,

20  halogeno, C;.salkyl, Cishydroxyalkyl and C.4alkoxy), '
4%) Cy.salkylX*C,.salkyIX’R?! (wherein X* and X® which may be the same or different
are each -O-, -S-, -SO-, -SO;-, -NR*2CO-, -CONR®-, -SO,NR*-, -NR**SO,- or NR*-
(wherein R*2, R%, R3* R and R3¢ each independently represents hydrogen, C,_salkyl or
C1.salkoxyCa salkyl) and R*! represents hydrogen or C;.;alkyl);

25 5°) R (wherein R is a 5-6-membered saturated heterocyclic group (linked via carbon

or nitrogen) with 1-2 heteroatoms, selected independently from O, S and N, which
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno,
Ci4alkyl, C4hydroxyalkyl, C;4alkoxy, C4alkoxyC,4alkyl and
Ci.4alkylsulphonylC,_salkyl);

30 6°) CrsalkylR® (wherein R* is as defined hereinbefore in (5));
7°) Ca.salkenylR?” (wherein RY is as defined hereinbefore in (5%));
8”) Ca.salkynylR*” (wherein R*” is as defined hereinbefore in (5°));



het erocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy,
hal ogeno, d . 4al kyl, Cl.4hydroxyal kyl, Cl1. 4al koxy, C1-4al koxyCl. 4a[ kyl and
C 1. 4al kyl sul phonyl C 1. 4al kyl); 30 6') Cl. Sal kyl R37 (wherein R37 is as
defi ned hWPé’F’E’é@? ore in (5)); 7') C2 SalkenylR37 (whePETGBRYPSHE a5
defined hereinbefore in (5)); 8) C2.5alkynylR37 (wherein R37 is as
defi ned hereinbefore in (5)); WO 01/21 94 PCT/ GO0 03556 26 9') R38

(wherei n R38,.r,89s esent g3sa one . u 0 r a.b5-6-menbered
aronatic he?é B”dﬁlg’g g &Q@&’rﬁgﬂe ?'lgrﬂg ?R)%%ﬁ)m‘WdFFPdl 3

het er oat onsaroﬁﬁheﬁétadcicha godp (mﬂ@adl@arboﬁ lof hitridién) HRIA-3 RAGRBXomI! aromatic .
het erocyclic _grou rry CB substituents on an avail abl e carbon
at om sel ect &!eorqdﬁﬁm%?‘@w S, whi gm@ne@hamlﬁbaromfthbﬁwpychagrwamaxy,

G . 4hydr oxy I gghgég

carboxy, tri tg%t M%?gn%avﬁg\%é@ﬁo an 'ﬁﬁ?ﬁ&ﬁ@%«ﬁ%&%ﬁ’ R39,
R40, R4'S5 anamﬁozcl-ulkwh Eladko?beCt.ﬂlyderCIdmhﬁealkmk Crgdiotamiepr esent s

hydr ogen, K f I wC23al 10 al K rein R38
is as defi Sghﬁﬁ Vé?’ah ) rb?ag&? u%omeh%t)c C)&I&%”ﬁ 61@ erein R38
i s as defi naehehsi RPPDRYS R @nil R*Y, Which;maybe theﬁw%@uiﬁbi%t F83ch feplesdn®y N R38 i's

as defined herei nbefofe |n (9.));.13 ) Cl.5al kyl1X6R38 (wherein X6
represents bysrogendCis r CraajlpkyCs Mco CONR44- - SO2NR45-

-NR 16SQO2- Zgﬁﬂ,u(mggﬁ R each [ ndependent |y

represents hydrcl?sg ‘?tl [ﬂm gf(? LE&F ): and R38 is as defined

here mb@ef olB)Oifalkenyl ()Wm‘eimR lmdsﬁhdddmdm&ﬁ&eu(m&;rel n X7 represents
R50, NR51S02- or - NR52-

-0-, N
(wher el n e, P&S’ sa%ﬁleRngﬁgﬁH' 525 %gagﬁne‘% ’??a%wﬁ H’tﬁ%))’r epresents hydrogen,
Cl3al kyl or132} eienhx“ absaﬁs&o-s-sa,ssoqeswemk@cet ncem*h in

(9)); 20 1X erein rgsents

- scp- | NR53%§21“%)s ’c&&@% ém,gerelnr&&é’sei@ DR R e%qmmpwem R54,
R55, R56 ang sqﬂ,g{:b ) or
Cl. 3al koxyC2 oS tbgen %gﬁ?‘?a@‘sg& oL e@g?&;brgggggﬁn}egkféﬁﬁb%%}% )
Cl3al kyﬂ3(90112{31)]4y| R38 (Wnerel n X9 represents -0-, -S-, -SO, -S2-,

;QL\IOR,58CR:G? ang }Q%’ZS X'R* m@gg{"’repr%& &Ozs- Xo-, -%tg: -ﬁW‘f in R58’ R59,
-CONR®- -SO;NRSO- -NR3!S0;- or -NR*2- (wherein R*, R*, R*, R%! and R*? each
independently represents hydrogen, C;.3alkyl or C;.3alkoxyCs.salkyl) and R* is as
defined hereinbefore in (9°));

20 15°) Ca.salkynylX®R® (wherein X represents -O-, -S-, -SO-, -SOs-, -NR**CO-,
-CONR*-, -SO,NR-, -NR*¢S0,- or -NR¥'- (wherein R*, R*, R% R% and R"’ each
independently represents hydrogen, C1.3alkyl or C)salkoxyCs.3alkyl) and R* is as
defined hereinbefore in (9”));
16°) C13alkylX’C,.salkylR® (wherein X° represents -O-, -S-, -SO-, -SO;-, -NR*CO-,

25 -CONR¥-, -SO,NR¥-, -NR'SO,- or -NR%- (wherein R*%, R*?, R®, R%! and R®? each
independently represents hydrogen, C,.3alkyl or C,.3alkoxyC,.3alkyl) and R* is as
defined hereinbefore in (9°)); and
17°) C1.3alkylX’C; salkylR*? (wherein X® and R*” are as defined hereinbefore (in 5°) in

~ the preparation of a medicament for use in the inhibtion of aurora 2 kinase.

U

30 Suitably in all the above compounds, R® and R” are independently selected from
hydrogen halo, C_4alkoxy such as methoxy, or ethoxy, cyano, trifluoromethyl, or
phenyl.



I ndependent|ly represents hydrogen, Cl3al kyl or Cl3al koxyC23al kyl) and R38
is as defined hereinbefore in (9')); and 17') Cl.3al kyl X9C1. 3al ky1R37
(wherein X9 and R37 are as:defined hereinbefore (in.5) in_the preparation
of a medi cAWRAY2PY use in.the inhibtion of auropa 2 ki nas"&?’@!ﬁ’“@ﬁﬁs ably in
all the above conpounds, R6 and R7 are in9l7ependent'ly selected from -
hydr ogen hal o, Cl.4al koxy such as net hoxy, or ethoxy, cyano,
trifluoronmethyl, or _ph nﬁ)@V\Q 01/ 21594 PCT/ GB00/ 03556 27 Preferably R6
and R7 are hydr ogetrefezably B a5eihYf§e8e8f conpounds of formula (1) are
groups whi ch enharﬁﬁtabﬁ%&mlx%g&ﬁoﬁpﬁlqde%tﬂﬁﬁummwﬁﬁmcﬁeﬁm es, in

particul ar phosphates as we

: as a , aryl or aral Kyl derivatives
t her eof such sojuhbilityand jrichide pposkatss aﬂtlmllnhat%,rmgammet phosphates as avelltas alkiled at

Pyt oxy. or oupi bty e ef Brok i, s UeBAAMMRARl TheirbdrtBnoldy B,
more of  gs oupsattdchedrit any¥hitable [pdsitioinih the mbkecale) fyr etaniple £5a désivathiel dfabl e

pharmaceutically accept ﬁgl,e saJts of cbgrrgounds of formula (I) include acid
addi tion sal t® 4P, Rutin paRiculer. gaaycbe adyantagealsly Praseat R omeiringare of

hydr obr omi de, R, R2 3% RPBAriddiréfe@B 22 82 beRY.0r med wi th phosphoric and

sul phuric aci .o hefe ‘may l'be’ nore thaﬁr one cation or anion depending on the

number of charged Suitableipharmagenticalipaccopthlle saltsof compounds phiesmula (Bincluds.
Where the co . | ) | i f i | i ..salts
may be base srrgﬁ?é]g&hsl@%%gaggs g%éh%%h%q*&@et#%% ggﬁ ?rg%bgyd@%a%dg’qug&bﬁﬁ“d%n
al kal i ne eartﬁtrme;mhleae:and fabts fﬁﬁﬁ&pﬁtﬁph&kphbﬂﬁﬁﬁdsﬂ;&@ﬁ&&éidﬂﬁh?ﬁ nmyg)egi c
amne salt for 15 exanple triet am pe, r phol i ne, pi peri di ne,
et by pi per | WO S ROTLOF ASA ASASRoE 1 1B B " BRARBS WA AR e o
am no aci ds f flerRydFHeRation3iop Bniofs. PWRER HeX3mpdliad SEeRMilh AF idctudes atalipb! e

salt is a sodiumsSalt. An in vivo hydrol ysabl'e ester of a’conpound of the

fornmula (1) chnctionalitygsalts maydgpaser b ayanalkalpmetel sajtdpr sodium, an

phar maceut i cal{ w: | . r ol ' .he n or

Byl body iR EAREEM Subtst Sfaalil Gl or Ragibioh s Bipl b all 57

phar maceuts$ c abtamplecteiethyahlise, m]ﬂmﬁné,w-mﬂiymegidimmedglﬁﬁerﬂaiekyﬂocTiﬁé, ers

such as nethyl. . or ethyl ters, -.6al koxynget hy]. esters r.ex

met hoxymet hy| ?bewﬁﬁﬁﬁ-ﬁ%wﬂéﬁﬂw%gé@%w@mﬁe %%@'&Eﬁ%@t hyl ,

pht hal i dyl esﬁmaceu@ga{@gy&rggie@pgygmgﬂ@xyCI . 6al kyl esters for exanple
hyl';

1--cycl ohexyl car bonxll1 oxyet
- in vivo hydrolysable ester of a compound of the formula (I) containing

carboxy or hydroxy group is, for example, a pharmaceutically acceptable ester which is
20  hydrolysed in the human or animal body to produce the parent acid or alcohol.

Suitable pharmaceutically acceptable esters for carboxy include Ci-salkyl esters
such as methyl or ethyl esters, C;.salkoxymethy] esters for example methoxymethyl,
C.i-salkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters,
Cs.scycloalkoxy-carbonyloxyCi.salkyl esters for example 1-cyclohexylcarbonyloxyethyl;

25 1,3-dioxolen-2-onylmethyl esters for example 5-methyl-1,3-dioxolen-2-onylmethyl; and
Ci.salkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl and may be
formed at any carboxy group in the compounds of this invention.

An in vivo hydrolysable ester of a compound of the formula (I) containing a
hydroxy group includes inorganic esters such as phosphate esters and o-acyloxyalkyl

30  ethers and related compounds which as a result of the in vivo hydrolysis of the ester
breakdown to give the parent hydroxy group. Examples of a-acyloxyalkyl ethers include
acetoxymethoxy and 2,2-dimethylpropionyloxymethoxy. A selection of in vivo



25 1, 3-di oxol en-2-onyl met hyl esters for exanple _
5-met hyl -1, 3-di oxol en-2-onyl nethyl; and C 1. 6al koxycar bonyl oxyet hyl esters
for exanpl e 1-nethoxycarbonyl oxyethyl and may be formed at any carboxy
group i n WRAGYEBAbounds of this invention. An in vivo hyBFBHIGBEYMSE ester of
a conpound of the fornmula (1) containing a hydroxy group includes _
I norgani c esters such as phosphate estefrs and a-acyl oxyal kyl 30 ethers and
rel at ed conpounds ich_as,a result of the |n vivo hydrolysis of the ester
br eakdown 1 BYAGTFEbIeRsten SBIRG SRS B9 ogres ke slksncod beoo, pbomisest ky!

et hers i ncl ygRsbatfiele® baZBY1Ra ph li%é’ﬁﬁanib hebyhy? (R kP K xy. A

sel ection of in vivo WO 01/21&963119!3 CBO&E%SSSfr(Z%IhydrOI ysﬂgrhlﬂé; ester
form ng gr oestess); dislkylearbamoyliand Nefdiallevianzinesthyl)-Neativloatbamopk(to/ gine et y|  and
substituted @ﬂg Egﬁ carbonyl (to give al.kyl
carbonate &s erg%g’ | 1 y gaF%g%ID&/y‘llarbé)% L

N- (di al kyl am noeSditable-ahtidds laye desivébfrem iconpourgls vEformala G mbhichhave a

di al kyl am noacetyl and .carhoxyacet.yl. 5 Syitabple | de r erived from
Compounds. TG gD hish AR TIRRS o A, 0ED e ko salby RGP ONGr | vart | Sed
into an am . e Suchia N-rAah Y-l Niphiogl, NX Bim SRy }MlBIN ey s
N- et hyl , hﬁtﬁéﬁ% propyl, N, l\i%li“met hyl , t hyl nlil-éﬁ}tet hyl = or yE

N, N- di et hy| efi¥.Nediethglamide. whi ch are not in vivo hydrol ysabl e may be usef ul
as internedi at esgd | Q}Hﬁdilﬁ f fys r.wl a (I1).

Parti cul ar exarr;[f%és%so E‘Sfﬁp“%bﬁ{dg 0 o%r?gllegs% eq’gérﬁé)loaﬁ'gé%r%fhalie%l ables 1-5
Tabl e 116R5 praudEcn Of fhie cothpoundSGf farmillap. R No R | n-propoxy 8 phenyl 2

PRENOXY 9 1 P O et B 0P ok B2 bormta I e S Fady PsooPheny! 5

Table 1
RS
el
H,C-0x N
H,C-O N//I
No R® No R’

1 n-propoxy 8 phenyl
2 phenoxy ' 9 n-propyl
3 benzyloxy 10 benzyl
4 methylthio 11 4-bromophenyl
5 n-pentoxy 12 . 2-cyanoethyl
6 2-(carbomethoxy)ethyl 13 iodo
7 4-nitrophenyl 14 -N=N-phenyl




6 2-(carbonet hoxy)ethyl 13 iodo 7 4-nitrophenyl 14 -N =N-phenyl WO
01/21594 PCT/ GBOO' 03556 29 Table 2 RS ORs H3C-OL NR7 H3C-ON No. R

R7 15 F F H pheryl Table 3 R5 / | HN :H3C- O N R 17
OCH3 n- but “%‘égocm OCH2- (2 pyridyl) 19 OCH3 OCH2CHe- dﬁh‘%’mﬁﬁm

allyloxy 21 OCH3 OCH2-(2-furyl) 22 OCH3g2-(trinethylsilyl)ethynyl 23

OCH3 et hynyl 24 OCH3 2-(carboet hoxy)ethynyl 25 OCH3 2-(carboet hoxy) et hyl
26 OCCH3 amino 27 benzyl oxy phenoxy 28 3-f4r.rpholino)propoxy thionethyl
WO 01/ 21594 PCT/ GBOJ 03556 30

R5
| o] R®
H,C-O Ny R
=
H,C-O N)
No. R’ R R’
15 F F H
16 Cl H phenyl
Table 3
RS
HN :
H,C-O N
=
R3 N)
No. r R®
17 OCH. n-butoxy
18 OCH;, OCH,~(2-pyridyl)
19 OCH; OCH,CH,-phenyl
20 OCH, allyloxy
21 OCH, " OCH,-(2-furyl)
22 OCH, 2-(trimethylsilyl)ethynyl
23 OCH,; ethynyl
24 OCH, 2-(carboethoxy)ethynyl
25 OCH, : 2-(carboethoxy)ethyl
26 OCH, amino
27 benzyloxy phenoxy
28 3-(4-morpholino)propoxy thiomethyl




No. R R 29 3-(4-norpholino)propoxy phenoxy 30 3-(4-norpholino)propoxy
benzyl oxy 31 3-(4-norpholino)propoxy (4-nitrophenyl)thio

3-(4-norpholin
PR R

3- (4- nor ph
1- pi peri di
OCH2- ( 2- py
OCH3 OCH3

OCH2- ( 6- e
. OCH3 3-(4-

01/ 21594 3

150

ropoxy n-butoxy 33

3- (4- nor phol i no) pr gpox

34 3- (4- nor phol i no) pr opoxy CH(CN) - pheny! T/

32
0/03556

3- (4- nor phol i no) propoxy n-hexyl 36 3-(4-norpholino)propoxy n-butyl 37
3- (4-nor phol i no) propoxy benzyl 38 3- (4 nDrphollno)propoxy amno 39
0l I nn\ nr faYaVa WAV /I fa2a¥d hlﬂﬂl | rava .| w-n nhaol i an) ne
SpxY FO+PH 40—3—(4—FREPRET+RE}-PHOPOXY
hoNFaifl e 4 R6 RE HN R7 R N No RRRR 41 OCH3 OCH3
) j hh&gﬁ? OCHZ-(2- EE%BX -Z-pyrrdyl) CH3 H 43
Igg-( ﬁ“ )lgl% vridyl) "% QCHR
hgo- 4- p&-«@-d;okphoﬁh@ptﬁpoﬂﬁ OCHS OCHZ:@F@lmHZ -(2-pypidyl) FH 46
T'C!’ nlhr T g RLl aQF IICIIU/\ I'kzll 0/ 03556 V\O
1 3o, Rtu‘ rw%%rdéﬁxhrphol |<4&‘E°¥’En@m18rophenyl Yythio d d
32 3-(4-morpholino)propoxy n-butoxy
33 3-(4-morpholino)propoxy 4-chlorqphenoxy
34 3-(4-morpholino)propoxy CH(CN)-pheny!
35 3-(4-morpholino)propoxy. n-hgxyl_
36 3-(4-morpholino)propoxy n-butyl
37 3-(4-morpholino)propoxy benzyl
38 3-(4-morpholino)propoxy amino
39 3-(4-morpholino)propoxy 4-morpholino
40 3-(4-morpholino)propoxy 1-piperidino
Table 4
RS
RS
HN R
R2
~N
Z
R? N/I
No. R1 R3 Rs R6 R"
41 OCH, OCH, OCH,-(2-pyridyl) CH, | H
42 OCH, OCH, OCH,-(4-methyl-2-pyridyl) | CH; | H
43 OCH, OCH, OCH,-(4-methoxy-2- CH, | H
pyridyl)
44 OCH, OCH; OCH,-(6-methyl-2-pyridyl) | CH; | H
45 OCH, OCH,CF,; OCH,-(2-pyridyl) F H
46 OCH; | 3-(4-morpholino)- 4-chlorophenoxy Cl H
propoxy




propoxy 48 acetoxy OCH3 OCH2-(2-pyridyl) F H. Table 5 HNC Ra CH30 \ N RX
N No. RR 49 3-(4-norpholino)propoxy: 3-}qui nolinyl Certain conpounds of
fornula (1) are novel and these forma further aspect of the invention.
Parti cul ar RSP of such conpounds are conpounds of fofAIfCBIOPRS Rr7 Z
(CH2)6 Rs 1 x R RI'\ ~N R/ N R4 5,(1IB) or a salt, ester, amde or

prodrug thereof; where X Z, Rl, R4, R9, and R7 and n are as defined in
relation to feemtra—{d—and -ReG—-s—hpl-e—eyanpr—ai-tro,—+igoterpt hyl
Ci _3al kyl, -|NRY®R13 (‘Wher|éit RIPZ‘, and R 3, which ¥ nay bg the sgrre or

di fferent, eachy T ePCRIEN|S-AUHbPHERRON CTERLNophendltify 0T PUBT- X BFA| WO
01/ 21594 PCI/ GBOOl03556 |32° where X ~ahd 4 are aS'defingd injrelation to

formula (1) jand R]4 is pqdrticeppedyy a proup of sub group|(1) ¢r (1), and
R67 is Cl-6g-kpxytoptiongtty stttuted— Hrort e o ogP2¢R38 in
which X and g | AECRE |definédin re atigﬁq‘éﬂ%‘i’ma( ) ,"ang irﬁ
particular X 1s oxygen and R38 5 1s or a 5-6-nenbered aronmatic

het erocyclic group (linked via nitrogen) with 1-3 heteroatons sel ected from

0, Nand S; provided that at |east one of TBB3nd R67 is other than
unsubsti tuted net hoxy.

Re
HN"
CH,O N
P
R N
No. R’ R
49 | = 3-(4-morpholino)propoxy 3-quinolinyl

Certain compounds of formula (I) are novel and these form a further aspéct of the

invention. Particular examples of such compounds are compounds of formula (IIB)

R7
1 RS
R
SN
J
R N
5 R¢
(IB)

or a salt, ester, amide or prodrug thereof;

where X, Z, R!, R*, R?, R® and R” and n are as defined in relation to formula (1) and R%

is halo, cyano, nitro, trifluoromethyl, C,.salkyl, -NR'?R" (wherein R'? and R'?, which
10  may be the same or different, each represents hydrogen or C;.salkyl), or a group -X'R



Suitably, X, Z, R, R4, RO, R6 and R7 and n are as defined in relation to
formula (HA) and R66 is halo, cyano, nitro, trifluoronethyl, Cl.3alkyl,
-NR12R13 ‘&Wherei n R2 and 10 R13, which may be the sane or different, each
repr esentWONA8Yen or G .3alkyl), or a group - X R14 WhEFT/CROVIS R14 are
as defined in relation to formula (1) Rl4 is particularly a group of
sub group (1') or (10'), and R67 is Cl-bal koxy optionally subsitituted by

fluorine or AU JR38 i i,ch X . and R3 re.gss. defi.ned.in relation
to formul a (’Vgﬁ%)@f@dé p?‘@faégfé%dé‘% 8??)&’“%]% @@%M?B’%ﬁﬁﬂ&b‘?%&y.
Preferably gflsubgraupypsr-(16),ef erably at |east. R67 is other than
unsubstituted alkoxy. VWere R66 or R67 is unsubsituted alkoxy, it is

preferably AROISCi-saligry aprionaliysubsititted byt finogipe or 4 grouRdb Rants wigch Xr e
b oo, 8P BT 0 o R il 0 B M 12
i nventi ofi aisereSrpmenmbiercd arotratichéterofyclie BiouR{linked via nitogee) with 3 | . R67 NJ
prodr ug. t he PR aE oy O, Nind g B en s e STRarmeEHE et on (o
forrrulla (11 then ansiibstiGted fietioRy. are as defined in-relation to formula (11B)
and R are as donil Kozl BOnRd s nar ssdeljed b TR ol & s
TS !, P e i o g g 1 1
rel at i on0 t oR pwhigh may b the same or different, each represents hydrogen or C,.salkyl), or a
group -X'R" where X' and R'* are as defined in relation to formula (I) and R™ is
particularly a group of sub group (1°) or (10°),
and RY is C)_¢alkoxy optionally subsitituted by fluorine or a group X'R*® in which X'
and R are as defined in relation to formula (IIA).
15 A preferred example of R® is 3-morpholinopropoxy.
Preferably X' is oxygen.
Preferably at least R is other than unsubstituted alkoxy.
Where R% or R¥’ is unsubsituted alkoxy, it is preferably methoxy.
Suitable halo substitutents for R% and R are fluoro.
20 Other examples for R% and/or R® includé 3,3,3-trifluoroethoxy.
Other novel compounds of formula (I) which form a further aspect of the

invention are compounds of formula (IIIB)

25



Yet further novel conpounds of the invention are conpounds of formula (IVB)
R7 R5. ):t Il I XRE R66 ~N R67 NR4 to (NB) or a salt, ester, anmide or
prodrug thereof: where X, -R.,; R4, R6 and R7 are as_.defined in jon to
formula (1 WORSMs a5 defihed in relation to formila ( Cﬁ(ﬁ#‘@"%%@ R67
are as defined in relation to formula (11§ . 15 Suitably, X, R, R4, R6 and
R7 are as defined in relation to formula (IVA), and R5" is as defined in

relation to f . bgroups of R66 and R67 are as set

out in rel ati%@&%’\ﬁ@%eﬁﬁgﬁé%%g exanpl-es of novel conpounds

E n% |4 ut(jﬁlc;:onpowlnieXf)R",fR)'; ?ﬁm RN} avfinzd &?MORWO@?E(&WEWR;% RB aré Rgl) 24
or aly., ester, amde Q@I .u r eof ; ere : :

and X are as ﬁgﬁeﬁﬂféﬁni afion *8#3'6%9%6%@5?& ds?ﬁ‘jeqﬁ'ﬁ 1 15lation tq @HP‘&IFI?ﬁpe 5 as

defined in relati oBujisblf ¥ RYIF, RN RGREROUIRE] & refal

prepared by ne hodsuknoiv\ng[i n the art or@lﬁ% angﬁ%rsgugﬂ}rgei?ﬂg%%. F ’r@z%rrpl e,

a conpound of Rt @rensidefingd ingelationstoforapia dBB)apd R dsias defiped incrslation tedforrfiula
formul a (V”)(IﬂAfS R2.. iIN J

Preferred subgroups of R% and R¥’ are as set out in relation to formula (IIA).

Yet further novel compounds of the invention are compounds of formula (IVB)

R?
R®
1 X RS
RE6
SN
A
RS7 N
10 R
(IVB)

or a salt, ester, amide or prodrug thereof;
where X, R', R%, R® and R’ are as defined in relation to formula (I), R®" is as defined in
relation to formula (IV) and R% are R¥ are as defined in relation to formula {11B).
15 Suitably, X, R, R%, R® and R’ are as defined in relation to formula (IVA), and
R®” is as defined in relation to formula (IVA).
Preferred subgroups of R® and R%’ are as set out in relation to formula (IIB).

Other examples of novel compounds include compounds of formula (TVC)



RN R4 10 (VII) where R', R2", R3", and R4' are equivalent to a group
R, R, R3 and R4 as defined in relation to formula (1) or a precursor
thereof, and R85 is a |leaving group, with a conpound of formula (VII1) 15
H X- 1V  (WPIOMRISMD 01/ 21594 PCT/ GBOO/ 03556 35 where X, RRI/GBIVAISEH as
defined in relation to fornula (1), and;fhereafter if desired or necessary
converting a group R', R2", R3" or R4 %o a group R, R2, R3 and R4 '
respectively or to a different such group. Suitable |eaving groups for R85
i ncl ude hal o such as chloro, nesylate and 5 tos e. The reaction is
suitably effected in an organi c sol vent such as al cohol 1ike

i sopropanol, at el evated tenperatures, convengg 7 at the refl ux
tenperature of the solvent. The conversion ¢f algroup R', R2", R3" or R4
to a group R, R2, R3 and R4 respectR¥el y,orxtoM different such group,
may be particularly useful in connectilon with 10 the preparation of
conpounds of formula (11B), (Il] B) and exanpl es of these
preparations are provi ded herei 3 e U of this nmethod in the
preparation of novel conpounds such 1B} (I11B), (1VvVB) and (1VQ)
forms a further aspect of the iné- g, WQghpounds of forrmula (VII) and
(VI1l) are either known conpound3* or tlhey can 15 be derived from known
conpounds by conventional nethods. Exg@ples of compounds of formula (VII1)
i ncl ude conmpounds of formula (1X), (X) or (Xi) R7 Z (CH2)" Rs HX R6 (11X
R7 X R6 (IvC)

or a salt, ester, amide or prodrug thereof;
where RY, R%, R®, R* and X are as defined in relation to formula (I) and in particular are
5 as defined in relation to formula (IVA).
Compounds of formula (I) may be prepared by methods known in the art or by
analogous methods. For example, a compound of formula (I) can be prepared by

reacting a compound of formula (V. H)

10 (vil)

where R', R¥, R¥", and R* are equivalent to a group R', R%, R® and R* as defined in
relation to formula () or a precursor thereof, and R® is a leaving group, with a
compound of formula (VIII)
15
H-X-R*
(VIID)



H 20 (X) WD 01/21594 PCT/ GBOQJ 03556 36 R7 5- X Rs H where X, R6, R7, Z,
n, RO are as defined in relation to formula (1), RS is as defined in
relation to formula (I11) and R5" is as defined in relation to formula (1V).
5 ConpoundV@PV#5PMul a (1) are inhibitors of aurora 2 ki nd&F/CHEOBPesy) ¢,
these conpounds can be used to treat di sgase nedi ated by these agents, in
particular proliferative disease. According to a further aspect of the

resent invengj aj j . i hibitd n urora 2

Ei nase in a mn/&a’?‘?‘nggé’gg%gdh%r?? ?rénﬁﬂ gﬁeﬁanggwngogmuiaﬁbh ecrlth%f’aieﬁgtﬁil?%{cfreat ment ,
whi ch conpr i smsessdryiconedrting agroupRS 2RY, Rior R tan gedupd’| Ry ®*andRAt of a
conpound of formul.a,(1 olL.a salt, ester, am de or prodrug thereof, and
suirr'PabI y a pﬁﬁeﬁhﬁﬂﬁf’\)@zﬂ‘{‘gerﬁﬁtééﬂlgwg salt, or an Pn Vi vg hydr ol ysabl e
ester thereof. NovSiitabRMTeiHdfows (R ¥ ifichudehhld Wa¥iPad WMorh] h&i§latear@een

proposed for use in_therapy. Thus, according to a further aspect:of the

i nventi on % hetosylats. Fhetaaction ig syigblyshfsetad in a5t organic salyentisuch@pi) alcghabliky |

(1'vB) or (IW [ i ] [ t e salt or
n 10 Vi vo by HoRPRER el BBt EhPerafifcs bonLALHR S st ¢pBGSER b, hore o
t he human or sivemtl body by therapy. In particular, the conpounds are used
in nmethods of treafnent of. prpoliferatiyp disseage such er . apd in
particul ar cancers HV‘?§§‘°€8$?)$@B¥Q‘I , r’gjr é’égts Qémmzsg{géﬂﬁl&wa 2 is
upregul at ed. REpecEVENPENES dfferbRisied P?oﬂﬂ,)maa'rlﬁ p%fﬂchﬁﬂgﬁse'fﬁ% ic@':ﬁlei:tgbnE \P?'h form

of a pharmaceutical _conposition. eferréed conpounds of fornul for

use in thi¥ cohparspasationolgompaundsiof fermulaiBl, GIBkandEEB) Metexamples of Bese of

t hese are nov, %&Mr&ﬂﬂedahe; r aspect of the invention. Thus, the
i nvention al so provi des "a pharnaceutical conposition conprising a conpound

of 25 formula (I Bhe ust bf Bjs m¢thoddn the préparitionss nded] icomgoliris @ich,as QIIBR

phar maceuti c pt salt,.or an in yvivp hydrol ysabl e ester

thereof, in M’Mﬂgmfw&w&@WT%é}‘?y‘w eptabl e carrier.
Compounds of formula (VII) and (VIII) are either known compounds or they can

15  be derived from known compounds by conventional methods. Examples of compounds
of formula (VIIH) include compounds of formula (IX), (X) or (9.4}

R7
Z— (CH);— Re

HX RS
(IX)

R7?

RE

I—X

20 X)



WO 01/ 21594 PCT/ GB00/ 03556 37 The conpositions of compounds of formula (1)
may be in a formsuitable for oral use (for exanple as tablets, |ozenges,
hard or soft capsul es, aqueous or oily suspensions, enulsions, dispersible
powders oWOgLa¥W¥ es, syrups or elixirs), for topical u¥€TGBYMOBI®npl e as
creams, ointnents, gels, or aqueous or gily solutions or 5 suspensions),
for admnistration by inhalation (for exanple as a finely divided powder or
a liquid aerosol), for adm nistration by.,jnsufflation (for exanple as a
finely divided powder) or for parenter‘B adgi. ni stration (for exanple as a
sterile aqueous or oily solution foriteanous, subcut aneous,

i ntramuscul ar or intranuscul ar dosi ow: a suppository for rectal
dosing). 10 The conpositions of the ¥ ion may be obtai ned by
conventional procedures using conventionaH*bharnaceutical exci pients, well
known in the art. Thus, conpositiqQns intended for oral use nmay contain,
for exanple, one or nore colouring, sweetening, flavouring and/or
preservative agents. Suitable pharnacegxﬁcally accept abl e excipients for a
tablet fornulation include, 15 for exanple, inert dilyents such as .

| act ose, sowherm¥s B Hdnétm R @rd asidgfingsin sqlationdo formulale R{ s asadefioetkine,

granul ati NOpe ng‘j%hﬂélgg{lg%@{?"F%%%ﬁnﬁﬁ%pﬂ%ﬁ?g&mﬁfﬂ A or algenic acid,

bi ndi ng agent's suc ricating agen suc magnesi um
stearatej st earCampminds afifotnmils (I) me cinkibitors of auragQrkinase.uAb a sssultthese Ofr

propyl p-hydroxybenzoate, .an nti-oxi.dants, such as,ascorbic acid. Tabl et
f or mul ati on® %‘ecaﬂﬁEB%ﬁdéﬁgﬁ?t%?ﬁ Vithese a???‘%ﬂ?ﬁ’?"“?ﬁﬁei r

di si nt egr at peliferatide Hiseass Ubsequent absorption of the active ingredient
within the gastrointestinal track, or to inprove their stability and/or

appear ance, in ehqcpudingteadurthesiaspectof theameseniinyention theryis atpvided aapsthod

pr ocedur es 'ﬂfﬁ'&‘é%ru- ]:Flgge rt Hﬁ&qﬁp&g %! 3 Hﬁ%‘ e in the
f orm of har@?ge at'| ce{;h)gu es i?‘naw IC g%%ﬁgé‘ﬁage I lé’t%gri‘en ciﬁ)s m xed
wi t h an10 nerd¢atraert, vhich ¢angprises ddministesingtocsaidaaimal ameffective amatust,of aal ci um
phosphat e or kaol i or .as,soft gel atin.capsul.es in ich t active

o baent - TERERA S RRrwa Teer s SR R 2f pira dlath i ably £ 0.
paraf fin, oOphafthacétticaily acolptdbie valt, SHamRAiotiyarolysalle adttrth&est ai n the active
ingredient in fi nel?/ powdered,  formtogether with one or npre suspending

agents, such as NOY§ %ﬂﬁ@@n‘é%ﬂfﬁmg}kﬂvﬁ aey @@%%PCWF@@I Wicdge,
hydr oxypr Opﬂi&gﬁ}. hithus Sdcbottinig S0 a B et dped bBInE %\Enﬁ%&’é'ié‘[ﬁ)ﬁﬁéﬁ golidone, gum
tragacant h and ‘gum acaci a; di spersing or wettin
15 compound of the formula (IIB), (IIIB), (IVB) or (IVC) as defined herein, or 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.
20 Compounds of formula (I) are suitably applied in the form of a pharmaceutical
composition. Preferred compounds of formula (I) for use in the compositions of the
invention are as described above.
Some of these are novel and form yet a further aspect of the invention. Thus, the
~ invention also provides a pharmaceutical composition comprising a compound of
25  formula (IIB), (IIB), (IVB) or (IVC) as defined herein, or a pharmaceutically acceptable
salt, or an in vivo hydrolysable ester thereof, in combination with at pharmaceutically

acceptable carrier.



agents such as lecithin or condensation products of an al kyl ene oxide wth
fatty acids WO 01/21594 PCT/ GBOQO 03556 38 (for exanpl e pol yoxyet hyl ene
stearate), or condensation products of ethylene oxide with |ong chain
aliphatic ¥V@BHIMY for exanpl e hept adecaet hyl enepxycet andICT/@HRoOv/03556
condensation products of ethylene oxide gth partial esters derived from
fatty acids and a hexitol such as pol yoxyethyl ene sorbitol nonool eate, or

condensati on' r odu iyl e ' ' | ang chai n aliphati c

al cohol s, for ex aﬁpﬁ%%@%%@%c%? ﬁ@i"gﬁd&\?{%&%@ ga%gg@o%%gﬁﬂﬁb&fm
products of eblayhserffor eximisle us tablepalokzénges, hatdarSof edpsules] afjtisvis basily aci ds and
a hexitol such as, pol(ﬁ/aox et hyl ene sorbitol nonqol eate, or, cqondensation

products of e¥peAsions, % ¢ipperyiblp ppwers of grpanefs FYTURRPIIEHEHE) fer fapicsti ds
and hexitol aphyriefffple hPérefis SRltReRS) 4R BdqEOGS of SiPidHabrIBpOO! eate. The

aqueous suspensions may al so contain one or nore to preservatives (such as

et hyl or p¥opsuspensiopsds Hx péduinisieation by inhalation (ferraxempleias b fimelyadividedbpawvdenor d) |

col ouring agepi:S.:4f ' A . eni_neg ageat .such as
ctcrose, . oaculiduid pBidh: SorbiinBlitn b s RiaaBH B! SRRDE GUTRR HSHEL, 25 oy
suspendi ng. t hpovedzr) ordor pagentdalaxdministration (fog examipleas sterfls ugieodsordichi s oi |,
olive oil, sesane aqil, or coconyt oil) or in a mneral oil 15 (such as
l'i qui d par af f fHyue NERYEROUS, SYpCHEpes, infgmusculgr egpramuscylar dosing91iang agent

such as beeswayppodidyfoPrical désihgdr cetyl al cohol. Sweetening agents such as
those set out "above, and flavouring agents may be added to provide a

pal at abl el®ral pr ePreragmpeositionsnfshe invention mayibewbtaingd bl conventional prcedureshe

addi tion of . | = QX C | id. .Dispersible powlers and
aranul s sui { e cslticha ha Sty A3, S EhSin i ibE BRI Gyftenpons

addi ti on of wintendedyfonerahiiseymayaohtain) forexample] o or AprectlORing] Sgekdmiig, Wi th a
di spersi ng orﬂmettin%¥ ent, sqé$ending agent and one or nore

preservat i ves > SH P& pggserya M$r wetting agents and suspending agents
are exenplified bysyiapiephathiatagicall ﬁme&c@ﬁaﬁﬁforé\%léﬂf&%hm%g%&?ﬁ&w s
such as sweetening, flavouring and colouring agents, may al so be present.

25 The phkt meforeramnls, incstidilysnts senhas dactasp.soflivaesarhopntescajcian pbospbateror t he for m
oo b1 Mo et RS ranfing b s SNAFGAT Yo o BATHE RSy oPhieni U 25

olive oil or arachis oil’';” or a nera
paraffin or aacid;binding agéntssychas statchehbricdting agdntssuelius magnesingh Agestes nay be,
for exanple, naturally-occurrin uns _such S, gum acaci a or, gum

t ragacant h, ng?aﬁ‘FQF‘Flﬁ 3@% qus?rﬁﬁtg‘fﬂ%&’ﬂﬁ é‘f‘i?’(i’é§&'¥u%ﬂ’r%i§'?8@9'§r°ﬁ&ﬁ‘i‘?°% and
lecithin, an f&tdidant]suehhb hkbrbRSickd. TaBRE forRtllafisRThdyHeluhcSfitdsr Baea hexi t ol

anhydrides (faor . L. .
20  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
in the art.
Compositions for oral use may be in the form of hard gelatin capsules in which
25  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.
Aqueous suspensions generally contain the active ingredient in finely powdered
form together with one or more suspending agents, such as sodium
30  carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, sodium
alginate, polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting
agents such as lecithin or condensation products of an alkylene oxide with fatty acids



exanpl e sorbi tan nonool eate) and condensation products of the said partial
esters with WO 01/ 21594 PCT/ GBOQO 03556 39 et hyl ene oxi de sucl zai s

pol yoxyet hyl ene sorbitan nonodl eate. The enul sions nay also contain
sweet eni YO OR¥YMuri ng and preservative agents. Syrups BRYGEPMIFSIS nay be
formul ated with sweetening agents such gs glycerol, propylene glycol,
sorbitol, aspartane or sucrose, and may al so contain a demulcent, 5

preservativg, flavourin [or col quring, agent. The ceutical
ormost 11 orGor g bl fsy R bl bens BB protire BERIRE Kt o
0i | y suspenhg bhainhlighatiealvotats, for erathple hebtatecaetisidigodycetiitd) vt cBideaSMioh €S
using one or nore of the:apprqpriate dispe[sing?or;mepting agents and

suspendi ng Brgaustsof etiyylgne oxids ya ol esiers ferived fopviatty a aibegitel spede t abl e

preparatio oﬁ&%ﬁl@& sorbHoPbhdoleht, hﬁ&&:&é&%&gﬁa&d&& SFiiGfend Uﬁafg&gon in a

non-toxi c parernterally-acceptable diluent or sdlvent, exanp
sol ut i ons i nlofig ehaimaliphetic aibohoku fopexdmple heptasiecacthylanemnycetanolxe condepsationl by

m xi ng the actiye d di.e o t ' | W prritati,ng excipient

i oh i s sompaeltor i o5id ot el AR SRR foidsod Ahefi] i
tSﬁFF:[)?EaUES ex iog%ritl:};;l&gﬂ%ﬁ;ﬁﬁtgr 12oiir;zilératdéara¢$|dzxrs C coadl%ﬁ{flg?g?ge bﬁgf g@?ﬁw ene
glycols. . igl estprsderived) fmm %@a"‘gﬁ@ﬁﬁﬂ“@r@g Zi:’?faif?ﬁ%émPlg,P°§'sﬁlgle&ﬁd |

aqueous or Qirbithn nidloblehtePheQiqustts BRAPSIsRAS mafRlbo 6Bk ¥r MBreObt ai ned by
formul ating an active ingredient wth a conventiional, topically

accept akl e, proservagives (Suchcs lethyher prepyhp-hydnaxxhenzagtes anti-pxi uch agaS¢orbinown i n
or b e\ S ot . . o
formot a (390 Gtolng . Bl Bhcd Rid Giwalichiig Hecrls Tl B¥oddT, L1 07

of , for exasapdharindoraspartamed.h | ess, the powder itself conprising either
active ingredient._alone or diluted wth one or., mnpre physio]ogically
acceptabl e carr ir&'bés‘@?ﬁ?ﬁma%m%ﬁ?%%ma*HPYBWn@PWtﬁHWJA%%Wi s then
conveni ent | yegtighla bl ¢sich Bs FalAPSiY lofive 6l sddaftie'dil or COEonBIGIIRE fr a thidefhl 8fiND Of
active 25 ingredient for_use wth a turbo-inhal er device, such as is used
for i nsif f|(seahes ligridmaeaffindn B oitygusnensions ma alsaneptpina hickeniug agsatsuchons f or
admi ni Straéﬂs%@e@éx'ﬂg?kﬁsﬂﬂ rtG%WI €ohbl) S ﬁeiﬂédggeﬁissﬁch{s galiogpal

pressurised aerosol ange | spense t ‘-ve I ngredient either as an

aer osol corabaieiand flavaweng agtintsi matbesadiiédto provideappadatahio prabprepargtiony Ehse onal

aerosol 30 propel.l ants such as,yol.ati,l.e fl uyorindte ocarbons o
hydr ocar bor! n}@@l QoS may, %{ﬁs&rved%y 2 additioh o ananrﬁe:oxuqlant| Xu%fxasascor%lc acid.

Dispersible powders and granules suitable for preparation of an aqueous

20 suspension by the addition of water generally contain the #c_ﬁve ingredient together with
a dispersing or wetting agent, suspending agent and one or inore preservatives. Suitable
dispersing or wetting ggeﬁts and suspending agents are exemplified by those already
mentioned above. Additional excipients such as sweetening, flavouring and colouring
agents, may also be préseﬁt. -

25 The pharmaceﬁticﬁl 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 olive oil or
arachis oil, or a mineral oﬂ, such as for example liquid paraﬁin or a mixture of any of
these. Suitable emulsifying agents may be, for example, nathrally-occurring gums such
as gum acacia or gum i_rag_écanth, naturally-occurring phosphatides such as soya bean,

30 lecithin, an esters or partial esters derived from fatty acids and hexitol anhydrides (for

example sorbitan monooleate) and condensation products of the said partial esters with
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the aerosol device is conveniently arranged to dispense a netered quantity
of active ingredient. WO 01/21594“PCT{GB00/ 03556 40 For further

i nformation on Fornul ation the reader is referred to Chapter 25.2 in

Vol ume 5 ofW@8H#hensi ve Medicinal Chemistry (Corwi n HanF/GRNAShan of
Editorial Board), Perganon Press 1990. Thg, anount of active ingredient that
Is conbined with one or nore excipients to 5 produce a si ngl e dosage form

wi |l necessar dependi the host t.he artlcul ar
route of adm ?*I‘é? %F“QEB%P"QQ%@ eneasqlg}m %gﬁtedﬁ‘? srdsiopspay glsg

adm ni strati oantammmgmh+omgaﬁ@bﬂesem%agms for exanple, fromO0.5 ng
to 2 g of active agent conpounded wth an propri ate and conveni ent

anmount of exci pi ert3upsard ehxisspay,be fo I‘P\ﬂéﬁflébﬂ estep@ggmsug@aﬁgl ®&h by
wei ght of th atEmEBE SRR (WY
contain abouteprg?ﬁlaie ORQ%E)&E{H:ﬂoP%sp Pgl;n ag%llrh\'r/lg'ﬁa?ngre égﬂr&#drt her

i nf or mati oh opreﬁomtl&s, fhwomm@lpdbumgagam Dosage Regi mes "the reader is

referred to Chapt 25. 3 in Volune 5..0f Co ensive Medicinal. . Chem stry
(Corwi n Hansch; Ch Hﬁr‘éﬂ"%f’“‘&&'?%‘?ﬂﬁﬁmﬁ%’&?"@ E%Pg"h?‘r&{mlﬂ(} t"i‘b‘w"aﬁ%‘e si ze
of the dose f ueét&&ii‘%ﬂ nsilfn Phivhhydydetfoemate PRROAINY tokn6RA PRI 15
the Formula | w | natura vary according to the nature_and severity of

t he conditi ondsing engor moge affhe Wﬁatﬁ digpegsingen Wetting agentsand syspending ageutse of
admi ni strat i ofpicR AR ﬂlehe negbévek A %uwln‘ilé’i'hjeﬁﬁbfél ﬁ?aﬁﬁoﬂ%%ls@%e alsterile

menti oned above, conpounds of the For are In“treating

di seases & ninitctable solutigh of gispensiondina peretoicepandnterallyzacceptaladiluanoor he

effects of au npound of the Formula | for
o, ForShBfe o BfhuloR it £5 Bl ul

t herapeutic or praép I'C pur poses’ general ly be adm nistered so
that a daily dose Suppbdiﬁtyﬁhg&lauémrm@mrméﬁred(by&ixﬂlgtthe a&ﬁe grédeent Withlody

wei ght is receLv d Lven if require Vld doses. eneral | ower
doses wil | HP’gFEFaé‘&g\%%H“’%t W&Hﬁﬁ%‘l“iﬁ t‘?@’e@fﬂ‘leﬁ) wdiquidptghe f or
exanpl e, for febthr Satise AW tﬁg&g , exanpl e,
0.5 nmg to 30 25 n%mger kg body t&%ﬁ‘gﬁ'ﬂ\% g%%@?ﬁa l'y use 2 éﬁtgﬁfarl Y,

for adm nist rexcipiamtsigclude forl example, cmdbseramdpdi}mth)dc@eglydotsr exarrpl e, 0.5 ny
to 25 ng per kg b I _used. The inve

illustrated in the o‘i\afow %‘é‘mr’n‘%fhs‘}%ﬁﬁff‘?ﬁ‘&s’”’odﬁ?%’sg”i% aﬂ}\‘?ot‘:‘fl%?‘g'ndard

t echni ques krsohumioh©or sugpenkiohs, Bthy gosstalBi beasbthited By Tofhid atinp bl a0Ged ingleient

with a conventional, topically acceptable, vehicle or diluent using conventional

procedure well known in the art.

20 Compositions for administration by insufflation may be in the form of a finely
divided powder containing particles of average diameter of, for example, 30p. 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
then conveniently retained in a capsule containing, for example, 1 to 50mg of active

25  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 aerosol arranged to dispense the active ingredient either as an
aerosol containing finely divided solid or liquid droplets. Conventional aerosol

30  propellants such as volatile fluorinated hydrocarbons or hydrocarbons may be used and
the aerosol device is conveniently arranged to dispense a metered quéntity of active

ingredient.



30 those described in these Exanpl es may be used where appropriate, and in
whi ch, unless otherwise stated: (i) evaporations were carried out by
rotary evaporation in vacuo and work up procedures WD 01/21594

PCT/ GBOO’W@E%/G“"M were carried out after renoval of re@CEER0RHFE ds such
as drying agents by filtration; (ii) opgfations were carried out at anbient
tenperature, typically in the range 18-25C and in air unless stated, or

unl ess the skill her wi.se erate upde t pher e of
an inert gas sucﬁé};g‘%aeig{g%%hgPﬁ%?%%@#%ﬁ@%%jﬁﬁéﬁwr?ﬁé‘?I ash
procedur e) ¥obhmessdofi ConpretensiveMediginallChenhistey{QopginddngcH: PRhkighanef € per f or ned
on Merck Kigsel siJica (Art. 9 or on Merck Lichroprep RP-18 (Art.
9303) revergé’é‘?‘%ﬁégﬁd%?' ?ng{?ﬁ%l?%% fromE Merck, Darnmstadt, Gernmany;
bond el ute chr onplengcuabof 288 ﬁmﬁiy&mmé@m&@&%%mé&maﬂw
cartridges (10 g, order code 1225-6034), obtained from Varian Sanple 10

Prepar at ¥ onPedugacingle dosegerform wall negessarilyi vty depending upoa the hosttrdatad and

illustratio : r i | ' tarpable; (v) the
structures g?gﬁ‘lﬁémg‘trﬁ“%r°§8§*§?‘éﬁ§ﬁ&f%§{¢’!€¥‘ #H?gftﬂﬁﬁla%ﬁn%ngﬁéf%o@ confirnmed
y nucl-ear mistratidnl ty hpm genaralBt contairg farrexanple . tongef spectra
b I adngjeistratidnl ty hpmansowi)l aldyt ire; £ ple{ fidieir).5angl 8 tral
t echni ques; .Qr oton magneti.c r.esonance chem cal shift values were neasured
in deut er at &¢ bﬂﬂ@nﬂg’“{' vaith.an gppeqpipte and convepient amouptof gxeipientsc o e (ppm

downfiel d fhith wm&wammﬂﬁabouwdg&umm& o@ﬂi@t&dal&ﬁ@% ftigRCL r onet er
operating at a fiZI d strength of 300 , or ‘a ruker DPX30 gpectrorreter
oper at | My abowge yxif forms wilhganerally comainmabout 4 g focabiut 500 mgd oflan@ctivees are shown

as follows:; ' o - . ' ' , a,

quar tet . quSiR? Bphund nphuliofon Rifhes S ARLFiHRA Fid Dbl REBNEY | T,
(M5) was 2be pedérds refaired o Ehapten253indfolume 5 ofComphénsiveMeddidinal r obot i ¢

synt hesi s carried o using .a Zz XP robat., wth sol ution additions
via a Zy m@%@e&%ﬁ%@’r M ﬁ@ﬂ&@?ﬂﬁﬁ%@%ﬁ#&%ooo |
React o- Stati on &fhe s ©f the\doke forvhelapbiiticit PraphiyladticGritposés offa cofpehnder M Xt ur es
from robotlt%Fsynt hesi s was carried 25 out as fol]ows; evaporations were

carri edlut the Fosmmla bwilknaiyally vazy apcprdiedo sscngture gnd severity of baeenditionshy was
performed ugk gk RidisBeof B it R the Moo RdmlMion HBoATRTH o MPLC
systens on si Igi&ca using Varian Mega Bondell}E?ut cartri ggg’; the “structures
of the fi nawelpknssagrincipeseof medicinendsimigtiangil/abaye, cenipoundsrofi the Ropenlay nx

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

effects of aurora 2 kinase.

20 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
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
25  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.
The invention will now be illustrated in the follovéing non limiting Examples, in
which standard techniques known to the skilled chemist and techniques analogous to
30 those described in these Examples may be used where appropriate, and in which, unless
otherwise stated:

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



systemusing the following and are quoted as retention time (RT) in
mnutes 30 Colum: 4.6 mMm x 3 cm H chrom RPB Sol vent A: 5% Met hanol in

Water + O. 1%form c acid Spjvent B: 5% Methanol in Aceto 1%
formc aci "N/ Ef?421594 PCT/ GB00/ 03556 42 Fl ow rat e: ?CW*‘}"%{????Q
time: 5 minutes with a 4.5 nute gradi eng from 0= 1_00%B Wavel engt h: 254
nm bandw dth 10 nm Mass detector: M cromass Platform LC 5 Injection

a1y ganire Sl bt P RARFIRSAR! £ 8RS R derf Yyl o7 oo

infra-red (| Rji) opBationsNKdRe amleﬁsoutsat aﬁxlaerpltanneraﬁreemcaﬂymmthn‘raﬁ‘gwwamc No. 1
in Table 1 4-Chloto n 1 50mm|

pot assi um 10 'B(?Ha‘fngésf é%i‘%g @%Wﬂ% é’h 'élg%g@mﬁt” %“
stirred suspmbﬁphem‘ofinﬁhermaewwﬁl (76 ng, 0.50 mol) in

di met hyl f or mayj de (3 he reaction was heated at 100 C for 4 hours

t hen al | oved (1“9 E?l}‘m“f W‘ﬁatP%TPP}We(bYS@ChQ&?hSPW%Wl sk mediag pressure diquist i ne
121, sty Pty sk Ml 408 G e

the solid was collecte tration ous re i"on
failed to 15 Mﬁ@kd«lahrsmepdiﬂal&@xm P303) rersrsedephiaseasitieny obtmﬂeddfrmhllhrmmmane

So 1t pr otucr e et AR W0E chibirosmifth VRS Rel AFHE et MeeS s o
yield) as a VBbﬂdeEhnldaﬁndgesl'(-lbﬂ\B &M&&Gms-@siﬁ dHtaindd-from’ Varfiah %amyw

7.39 111 22 d, 7.03 2H), 4.00 (s, 3H), 3.98 (s,
3.97 §f E‘H)) : ‘EHHE‘DQH}I"OH% ;t,HéH) : ZO(NB(-l;?/e ESI ) ( 341

(Me1) +. 4-Chi 79%&&% SRl delipes affhabik 2l
was obt ai ned (gfs(iﬁe?%slar ; . a) }i%\mrln xtur}}eﬂg‘mﬁfﬁﬁ?ﬁ?ﬁ%t oxytg%hham Fc aci d
(19. 7g, 100 rimpthe mture;rofsthc ¢nd pladudsiof theaforinelat @) wate getlrally fconfirmddoby s .
The m xture was owed..t 0 to 25 approxi 0 C and (50m)
was added. Tﬁa‘cmkﬁwmgf‘ﬁ?@nm@?ﬁ&&‘p s‘i@m é’f Wﬁé‘?“éﬂeﬁ’re
for 3 hours. pretoh@eighett @éonkide cheicdl émﬁwmbs werefméakﬁ:e& waeuter&teh IDNMSSd LY
washi ng W|th water (2 x 50 m; and drying_in vacuo, Yyielded 6, 7-di nmethoxy-
(unless otherwise stated) on the delta scale (ppm downfield from tetramethylsﬂane)
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

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
20 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
25°C;
(vii) work up and purification of reaction mixtures from robotic synfhesis was. carried
25 out as follows: evaporations were carried out in vacuo using a Savant AES 2000; column
chromatography was performed using either an Anachem Sympur MPLC or Jones
Flashmaster MPLC systems on silica using Varian Mega Bond Elut cartridges; the
structures of the final products were confirmed by LCMS on a Micromass OpenLynx
system using the following and are quoted as retention time (RT) in minutes:
30 Column: 4.6 mm x 3 cm Hichrom RPB
Solvent A: 5% Methanol in Water + 0.1% formic acid
Solvent B: 5% Methanol in Acetonitrile + 0.1% formic acid



3, 4-di hydr oqui nazol i n-4-one (3.65g, 18 %yield) as a white solid. 'H NWR
(DVBO d6): 12.10 (s, 1H), 7.95 (s, 1H), 7.42 (s, 1H, 7.11 (s, 1H), 3.88
(s, 30 3 3.84 (s, 3H @ M5 (-ve ESI) @ 205 (MH)"'. _. ... .......

01/ 21594 WePL28H/ 03556 43 b) Di net hyl f or mami de (0.2 nPFT(ﬁ@Q"’&ﬁa%d

dropwi se to a solution of6, 7-di net hoxy- .3, 4-di hydr o- qui nazol i n-4-one (10.0.
g, 48.5 mmol) in thionyl chloride (200 and the reaction was heated at
reflux for & hou S The rg n.was cool ed, excess thionyl chloride was
renoved in VE&UB®and t he rg‘g Ei s azeotroped with toluene (2 x 50 m) 5
to renove tRantijei of the strhinaRy ithlal4cs intite ghidiert fontioL200% B t aken up in

di chl or onet hane 550 m ), the sol utlon was washed wi th saturated aqueous
sodi um hydr ¥sefe ‘bonat e 25 QBF’MP?‘E‘H"@Z 19950 i) and the organic phase was

dried over suI rﬂi‘cﬁrfnaﬁ'@ vaporation in vacuo vyi el ded

4-chl oro- 6, 9%. met 1oxyunnazo I ne %1@5171'@, 88 %yield) as a &h. te solid :

%E{) HéNgg Elhj@tibldﬁc)lumes 8@Q0§£181:H) 7.42 (s, 1H, 7. 37 (s, I'H, 4. Ool(s, f
. 3. - ration o

eomound ot kel viers fotpRhirally GOV cheiiebdrised iR whsssnesheilf iy

exanpl e 1, fayér chicaatogigphyi( TOC) HPROg fifesste @RYIMS BENMR arfilysfd; nmol ) yi el ded

the title corrpound 165 84 %yleld as., a .15 white solid : 'H NVR (DVSO
dé) : 8.59 2 ign 0 linjlable} 40 (s, 1H), 7.36 (d 2H) ,
7.18 (t, 111) 74-@110(-616 72d'9neth3xﬁ§1nﬁﬂalmgﬂl12 g %O(rﬁmol:j@ld po%as%ﬁm( S, . M5
(+ve ESI) : reparatlon of Conpound . 3 |n Tabl e

1 20 An 1mné¢aagma@ (6%90@ .60 mpl) Were adisdsequsatiallyrio @ stimgs] suspension pf 4warting

. 04 96 yi BORFRRBRIC rod Y30 g R eprmn e (i e fdcti GO (127
(s, | H, T7héated(ae10046 forZhéﬁrs(tlﬁenaﬂb%ed% siPfor a furtherB6 houts 3banfbient 111) , 7. 25

(d. 2H),711(d 2:%"1516 s, 3.99 (s, 311), 398&),311) 25 NB
(-ve ESI) orafusg. Q&wlvﬁsydmﬂéﬁﬁrW%Wﬂﬁm W@ hoursi n Taple 1

before the solid was collected by suction filtration (analogous reactions which failed to
15 yield a solid precipitate were extracted with dichloromethane (2 x 5 ml) and the
dichloromethane layer evaporated in vacuo to give a solid product). Drying in vacuo
yielded the title compound (66.3 mg, 56 % yield) as a white solid :
'H-NMR (DMSO dg) : 8.55 (s, 1H), 7.57 (s, 1H), 7.39 (s, 1H), 7.22 (d, 2H), 7.03 (d,
2H), 4.00 (s, 3H), 3.98 (s, 3H), 3.97 (t, 2H), 1.70-1.82 (m, 2H), 1.02 (t, 3H) :
20 MS (+ve ESI) : 341 (M+H)".
4-Chloro-6,7-dimethoxyquinazoline, used as the starting material was obtained as
follows : '
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
25  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-d1methoxy-
3,4-dihydroquinazolin-4-one (3.63g, 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,
30 3H),3.84(s,3H):
MS (-ve ESI) : 205 (M-H)".



An anal ogous reaction to that described in exanple 1, but starting with 4-

(mét hyl ner capt o) phenol (70 ng, 0.50 mml) yielded the title conpound (146
ng, 89 % ﬁeldzﬂasawhlte solid : 30 "H NWR (DWVBO d6) : 8,55 31I—|)

7.56 (s, 7.42 (m . 3H), 7.29 (d, 2H), 3.99 PCT/GBOV/03556

(s,3H), 3. 98(s 3H),2.53(s,3H): Ms (+ve ESI); © 329 “(MFH) +. WD 01/ 21594

PCT/ GB00/ 03556 44 Exanple 5 - Preparation of Conpound No. 5 in Table 1 An

ety oxyphonth (o EBhuERE D250 i BT pte 2t bl e Pl o0 o

¥1 g |8 d% aslH)a mdugvdagdlmdmhm-dﬂemm P mtiol)Fin iofyl ,chlbl'i)iz (%gﬁ?sa(na ,thl_T)lH) 5 99
. S,

(s, 3H). 1. 71’°&°“8’I "éaﬁﬁeaé;% at fiﬂ ég%%ﬁhewme“@?w{‘%d  gKgess fptonyly e ES) )
369 (MrH) +.  Exadfileavs rem&FeﬂFiﬁ'i@édoQﬂd e r@mq»uaqzé&ﬁogéd With 1adre (2 x50 iy

anal ogous reaction to that described in exanple 1 ut startlng wi th fret hyl

3-  (4- hydroxyleiremgye the lasinishethionybehleride. 'ﬁthl#m)W?S tjik@l umm dmdvromcthme

comoun (135 [ 158 i W Bl b SRR i 0

3H), 3.98 (s, som&)on (:Bxeso (rﬂ) artthe op’gaﬁe phise “akmne&o%@n(agnesahh sulp}idfe I'SSlvémve
ESI) : 369 (Mt Lon of Conpound .7 1n Table 1 An

anal ogous reatH ‘Hﬁ“?’b‘"t"ﬂﬁff” 58%19‘?; 7 ‘P’@"E‘n‘#ﬁh“eﬁo&? 2 Bovield) ag-

hydr oxy-4' - ni § whidd soxany! (108 ny, 0 50 mol ) yielded the title conpound
(188 ny, 93 % leld) as a white solid : 20 "HNWR (DMSO Q 8.58 (s, 1H),
8.33 (d, 2H) MSOHde) : .86, LH), 743)(s, THD5B3T €5, 1HLI4)00 (3, 371D, 3.88 (RBH) : 7. 40

E’fep;rl)at [ on SM(‘%O I?ldg?\%&%ﬁr n1'|l_'|)abl 2/51( ;\rlleaﬁgll égbugofegg/gm: t EX?HE![ © 8-
described in Mbe P,gmneﬁ of Conpoithd No#2 ﬂﬁrmenyl phenol (85 ng, 0.50
ol ) yielded the l{rixgnlafo Oclzjtpo% tg %ha(t)des nbe%Sm Zg(g;mﬁe 1, but stm%mg with 4-
phenoxyphenol (85 mg, 0.50 mmol) yielded the title compound (165 mg, 84 % yield)as a
15 whlte solid :
H-NMR (DMSO de) : 8.59 (s, 1H), 7.58 (s, 1H), 7.44 (t, 2H), 7.40 (s, 1H), 7.36 (d, 2H),
7.18 (t, 1H), 7.11 (d, 2H), 7.07 (d, 2H), 4.00 (s, 3H), 3.99 (s, 3H) :
MS (+ve ESI) : 375 (M+H)".
Example 3 - Preparation of Compound No. 3 in Table 1
20 An analogous reaction to that described in example 1, but starting with 4-
benzyloxyphenol (100 mg, 0.50 mmol) yielded the title compound (182 mg, 94 % yield)
as a white solid :
'"H-NMR (DMSO dq) : 8.54 (s, 1H), 7.57 (s, 1H), 7.50 (d, 2H), 7.43 (t, 2H), 7.40 (s, 1H),
7.35(t, 1H), 7.25 (d, 2H), 7.11 (d, 2H), 5.16 (s, 2H), 3.99 (s, 3H), 3.98 (s, 3H) :
25  MS (-ve ESI): 387 M-H)..
Example 4 - Preparation of Compound No. 4 in Table 1
An analogous reaction to that described in example 1, but starting with 4-
(methylmercapto)phenol (70 mg, 0.50 mmol) yielded the title compound (146 mg, 89 %
yield) as a white solid :
30 'H-NMR (DMSO dg) : 8.55 (s, 1H), 7.56 (s, 1H), 7.36-7.42 (m, 3H), 7.29 (d, 2H), 3.99
(s, 3H), 3.98 (s, 3H), 2.53 (s, 3H) :
MS (+ve ESI) : 329 (M+H)".



white solid : '"HNWR (DMSO Q 8.60 (s, 1H), 7.79 (d, 2H), 7.73 (d, 2H),
7.61 (s, 1H), 7.47-7.55 (m 2H), 7.37-7.46 (m 4H), 4.00 (s, 6H) : M (+ve
ESI) : 359 (Ol\/HrH)+ WO 01/ 21594 PCT/ GBOQO 03556 45 Exanpl e - Preparation
of Conpol@OMEIS9H in Table 1 An anal ogous reaction to tﬁgT’G&@%’?,als?ﬁged in
exanple | but starting with 4-n- propylghenol (68 nmg, 0.50 rrrml) yi el ded
the title conmpound (87 ng, 54 %yield) as a white solid : 5 "H NVR (DMSO
d6é) : 8.55 . . . 7.30 (d, 2H), 7.21 (d,
2H), 4.00 .58-1.72 (m 2H), 0.94 (t,
3H M (+ve E&ﬂmalo’gaﬁs&Mﬂdhmﬂﬂmm&dmexmﬂen%asmngﬁm@omound No. 10

in Table 1 An anal ogous reaction to that described in exanple 1, but
starting w R%befﬂhmb@gm&i OpRarmelpiekled the tijle °R&P°'Gld5(©6mi 90 Yivisldkas t he
title corrp % 479, 24% yield) as a white solid : 'H NWVR (DVSO d6) :
8.53 (s, , 7.38 (s, 1H), 7.28-7.37 (m 7H), 7.23 (d, 2H),
4.01 (s,5 2 NMIU(DMSQ daybs SB(s9BHY, 3,56 )L ED, TES (5119, B3N Yd, 2E0,7B0Z (drH) +. i

Co that dosts B8 G ARERMRip P HEE, By A GF 2R 1sef 4 08, 480832 oct on

4' - hydr oxyhi,@mpny! (125 ng, O. 50 mmol ) yielded the title conpound (205 ny,
94 % vyield) as a white solid : "HNVR (DMSO d6) : 8.59 (s, 1H), 7.79 (d,
2H), 7.69 (MS(iypE SI) FPOMH L) 742 (d, 2H), 20 7.40 (s, 1H), 4.01 (s,
3H), 4.00 (gya dradin St dmy o,ﬂﬁ,?Ngwiﬁ)—ﬁblgg(arrpl e 12 - Preparation of

Conmpound No N anal 0gous Ton 1o that described in
exanpl el0l, but s&mmmlqgguweawosiqﬂlatdwmhsﬂwpmmqblbubstamngwiﬂlme@mmg 0.50

TR R ( ey biehS- bR 00 b 20 s B yieifen e S odptodiia ta8Hag S 2O €
1H), 7.28 (78 %3idid) asdvfitesolid 3H), 3.99 (s, 3H), 2.82-3.00 (m 411):
'H-NMR (DMSO ds) : 8.56 (s, 1H), 7.57 (s, 1H), 7.40 (s, 1H), 7.35 (d, 2H), 7.23 (d,
2H), 4.00 (s, 3H), 3.98 (s, 3H), 3.62 (s, 3H), 2.90 (t, 2H), 2.70 (t, 2H) :
15 MS (+ve ESI) : 369 (M+H)".

Example 7 - Preparation of Compound No. 7 in Table 1

An analogous reaction to that described in example 1, but starting with 4-
hydroxy-4°-nitrobiphenyl (108 mg, 0.50 mmol) yielded the title compound (188 mg, 93
% yleld) as a white solid :
20 H-NMR (DMSO dg) : 8.58 (s, 1H), 8.33 (d, 2H), 8.02 (d, 2H), 7.92 (d, 2H), 7.59 (s,
1H), 7.49 (d, 2H), 7.40 (s, 1H), 4.00 (s, 3H), 3.99 (s, 1H) :
MS (+ve ESI) : 404 (M+H)".
Example 8 - Preparation of Compound No. 8 in Table 1
An analogous reaction to that described in examplg 1, but starting with 4-
25  phenylphenol (85 mg, 0.50 mmol) yiclded the title compound (170 mg, 95 % yield) as a
white solid : " _
TH-NMR (DMSO dg) : 8.60 (s, 1H), 7.79 (d, 2H), 7.73 (d, 2H), 7.61 (s, 1H), 7.47-7.55
(m, 2H), 7.37-7.46 (m, 4H), 4.00 (s, 6H) :
MS (+ve ESD) : 359 (M+H)".



M5 (+ve ESI) : 336 (MrH)+. Exanple 13 - Preparation of Conpound No. 13 in

Table 1 30 An anal ogous reaction to that described in exanple 1, but

starting with 4- iodophenol..(244 nmg, 1.10 nmol) yielded the title conpound

(340 nyg, sWVOPRIPY) as a white solid : WO 01/21594 PCT/ GSHERI93%6 46

"H- NVR (DWVSO d6) : 8:55 (s, 111) 7.80 (dg 2H, J"E=“8 Hz), 7.50 (s, 1H),

7.35 (s, 1H, 7.15 (d, 2H, J 8 Hz), 395(s 3H) 3.90 (s, 3H: MS (+ve
4

ESI) : 409 (MH) .+, E ,u,” mioundN014|nTabIe15
An anal ogous T 3 e e LAE21, but starting with 4-
phelnél) azophenol (%mlo@@&aémltbﬂwdésdﬂﬁedlh%ximﬁlhebﬁﬂﬁ&ﬁﬂ@%ﬂﬂﬂﬂ mg, 92 %
yie as

ite so
7.94 (d, 211)1“01?5’13121“"?J @g mg, . 58mm°1§%=d@se tltmpmmu@l(szlsng, éﬁf/o welﬁbws (+ve
ESI) : 385 (Mihdletsolixanpl e 15 - Preparation of Conpound No.15 in Table 2 An
anal ogous reaction to that described in exanple 1, but starting with 3, 4-

di f 1 uor ophHenoH-NR (BMSE ds): $:AD(s) 111), 81 T8, 1tlﬂe769(5, éHﬁ,drﬁﬁanZHX, 725 (&RH)85 %

z”mel g)H) :31576157‘&‘5 & :1%?'3I¢§ %ﬁﬁs Eﬁ‘% 7553, %3"3@8“1{3033 % 00 (73533I7-|) ,67

3.98 (s, 3H MSM‘BvdESB BES (M+HE19 (M+~+. Exanple 16 - Preparation of
Conmpound No. ble 2 An anal ogous reaction to that described in
exanple 1, b -'"" reparation of CompounshNo. 10, in Table! phenyl (102 ng, 0.50

ol ) yi el ded the Aﬂsﬂa%gsmwmtéﬁﬁﬂd&smbe%‘kn%&mﬂﬁlswu eénﬁ?\%glﬂ{g sol ' d:
'H-NMR (DMBO Q: 8.46 (s, 1H) 3 (m 5H), ( 1 (s,
111), 7.2W (hwiroawﬂlpheryhnqtbaned% mg,W(rwd) vieidpd them cémpoind, (4Qﬁ1gE24a%pI e 17

i lfgepar ati o[},l%@o%y% | so . 17 in Table 3 A solution of 4-n-butoxyaniline
ngy, pr opanol (7 M) was
H-NMR (DMSO de) : 8.53 (s, 1H), 7.55 (s, 1H), 7.38 (s, 1H), 7.28-7.37 (m, 7H), 7.23
(d, 2H), 4.01 (s, 2H), 4.00 (s, 3H), 3.98 (s, 3H) :
MS (+ve ESI) : 373 (M+H)".
15 Example 11 - Preparation of Compound No. 11 in Table 1
An analogous reaction to that described in example 1, but starting with 4-bromo-
4’-hydroxybiphenyl (125 mg, 0.50 mmol) yielded the title compound (205 mg, 94 %
yield) as a white solid :
'H-NMR (DMSO dg) : 8.59 (s, 1H), 7.79 (d, 2H), 7.69 (s, 4H), 7.60 (s, 1H), 7.42 (d, 2H),
20 7.40(s, 1H), 4.01 (s, 3H), 4.00 (s, 3H) :
MS (+ve ESI) : 437 (M+H)",
Example 12 - Preparation of Compound No 12 in Table 1
An analogous reaction to that described in example 1, but starting with 3-(4-
hydroxyphenyl)propionitrile (73 mg, 0.50 mmol) yielded the title compound (150 mg, 89
25 % yield) as a white solid :
'H-NMR (DMSO d¢) : 8.57 (s, 1H), 7.57 (s, 1H), 7.41 (d, 2H), 7.39 (s, 1H), 7.28 (d, 2H),
4.00 (s, 3H), 3.99 (s, 3H), 2.82-3.00 (m, 4H) :
MS (+ve ESI) : 336 (M+H)".
Example 13 - Preparation of Compound No. 13 in Table 1
30 " An analogous reaction to that described in example 1, but starting with 4-
jodophenol (244 mg, 1.10 mmol) yiclded the title compound (340 mg, 83 % yield) as a
white solid :




added to 4-chl oro-6, 7-di met hoxyqui nazol i ne hydrochloride (174 ng, O0.67
mol) and the reaction heated at 73 C for 2 hours before being cool ed to 5
C. The solid which precipitated was collected by suction filtration and
washed wiWROHREMy| ether (2 x 5 m). 30 Drying of thisPREGEMISE n vacuo
yielded the title conmpound (80 ng, 34 % |eId) as an off-white solid : WO
01/ 21594 PCT/ GBOO 03556 47 1H-NWVR (DMSO d):.1 1.25 (s, 1H), 8.74 (s, IH,),

o). 500 (TR (OMRAQ sgéﬁﬁﬂg@gwcesﬂf’%%ﬁ@ 750 G IBtS el (m “ary

0.93 (t, 3Hz.18(d;2H, FeB Hz)MPO4 (sySHESIoD (5, 3892 (MH)', 5 M5 (+ve ESI) @ 354
(M+H) +. Exanpl e 18" - Pre aration of Corrpound No. 18 in Table 3 A m xture of
4- ( 4- hydr oxYe{itve ESD : 809 Mitet hoxyqui nazol i ne hydrochloride (100 ng, 0.30

mrol ), pot aggidiie 59 &11 whdNo. T4 !)ragng pi col yl. chloride

hydr ochl ori TOe thyl formam de (5 nml) at
100 C 1 ® for 4 MMQnsjreaﬁmmtathabdﬁsmhedmmnme)l zhmbstanutxgummyerature The

Wt di chi ophaemtene) st S mined piices e ey 27 P o0 Mg 7"

evapor at ed awm@guma to a vol unme of 10 m and then d| et hyI et her was added

(25 m) to gause precipitation col l ected by
Suction 111 HEAMIR FOMSEA {860 (o P . EeltR B34 o RIDNGHo 68 (m D2

bond-el ute &5 pf)aahligggﬁ) eluting with 4% net hanol in dichloronet hane
yielded the titT ound (48 ngy, 41 %yleld) as a white solid : 1H NWR
EDIVBOllc_IDm Mg(SGBESI) 18%&%8 (d, 1H, J 8 |—|z)7 ;g ?g (Is HlH\)J 787az)7.85
m

£ : Préps : X able
7.31-7.35 (H . = 8 Hz), 5.19 (s, 2H),
3.94 (s, 3H) B&Ba:(afogoﬁdﬂeacuoa(i’oﬁﬁtdesuﬁ:eEﬁiéxmineSﬁ bubdtidling with/B,4C +ve ESI)
238 (MHH | droxy n| i noi 7- di net hoxyqui_nazol i ne hydrochl oride,
used as thedlgP%fPPl}eﬂ (Gﬁﬁ’tge yighdedithe tifle somposnd (135 mg, &5 %anieid goas

reaction towﬁllfgagohgescrl bed |n exarrpl e 17, but starting with 4- 25
anm nophenol , (530 4.90 mol
4- (4- Hy & oxFENMR @dz)ds&(Shﬂi)yaéﬁﬂaﬁicmaﬂ),st&maﬁﬂ&elmwz-g 90 %

yield) as ag ¥ 9H4.06!(s; 3H), 3.98 (s, 3H) :
MS (+ve ESI) : 319 (M+H)". |
Example 16 - Pre arat_idn of Compound No. 16 in Table 2
An analogous reaction to that described in example 1, but starting with S-chloro-
20 2-hydroxybiphenyl (102 mg, 0.50 mmol) yielded the title compound (184 mg, 94 %
yleld) as a white solid :
H-NMR (DMSO dg) : 8. 46 (s, 1H), 7.49-7.63 (m, 5H), 7. 48 (s, 1H), 7.30 (s, lH), 7.29
(m, 3H, 3.97 (s, 6H) :
MS (+ve EST) : 393 (M+H)".

25 Example17- Preparatiqn of Compound No. 17 in Table 3
A solution of 4-n-butoxyaniline (110 mg, 0.67 mniol) in isopropanol (7 ml) was

\‘

added to 4-chloro—6,7-dirﬂethoxyquinazoline hydrochloride (174 mg, 0.67 mmol) and the
reaction heated at 73 °C for 2 hours before being cooled to 5 °C. The solid which
precipitated was collected by suction filtration and washed with diethyl ether (2 x 5 ml).

30 Drying of this material in vacuo yielded the title compound (80 mg, 34 % yield) as an
off-white solid : '



' HNVR (DVBO d6) @ 11.24 (s, 1H), 9.66 (s 1H) 8.72 (s, 1H), 8.24 (s. 1H),
7.40 (d, 2H, J = 8 Hz), 734(s

1H), 6.84(d, 2H, J 8Hz) 3.96(s, 3H), 3. 94(s, 3H) M5 (-ve ESI) : 296

(+ve ESI) WOSH2BMi )+ WO 01/21594 PCT/ GBOQ 03556 48 Exa"rFJl’%B“S? 35?2‘
Preparati on of Conpound No.19 in Table 3 anal ogous reaction to that
described in exanple 18, but starting wt phenet hyl brom de (90.8 ng,

2 (- hyar oxy AR NS G5 25 s Bl rade RO R P 540 280k g0 a1

nmmol ), 5 vyi el g81i(s, bH),7i01l @@, mmne&mi),(a@b (B9 2H$3.99 (¢] 313 9&f€s,3 Al (gl | ow
solid, after purification by chromatography on silica gel, uting with 2%

met hanol i n d?idaltdf smeeFR0S3 ¢t SHI RVAHDOVE0 @ 8. 61 (s, 1H), 7 51 (d, 2H, J

=8 H), 7.2 05 111), 6.99 (s, | H), 6.94 (d, 2H, J
8 Hz), )4 20 (31?4?"(%& S})_ﬁg)%%n 4. f)i (s, 3)H) 3.98(?5, SDH), 3. 11Et, 2H, J

8 Hz) : 105 v\EMS-(tee ESD)) 354@0@HFM|—|) M5 (+ve ESI) : 402 (M+H) +. Exanple-
20 - Prepar at'on olf ol i , ?n | ogous reaction to
t hat descri bed=rn tty+ bromde (0.055 m,

05T e ot ot i 1|
y|>/el deé t he ?’519%0@6???:)8?%35( ﬁﬂ"a@@? P%I)mé@ ap Pleoly&%qmesm i d,
?rfez ﬁ;ngrr:ym orret angwi?we(t%lvﬁéddg%&ﬁg& a?ﬁdét?llgnggogl (d,
EH 3 = vt e L6 83 0 H ) o 2o LRy b 20 s 20 Ll TH )
= 2700 vy, anumie SO RT nding sl ot i cxegspd wilh onlaesmangnd & ek L

ESI) : 336 (Mnlj)*me coMibifiet\Rgdnfd l)aﬁers%eﬁlﬁﬁifﬁtéd invépiilot volumE6 LA E khPN Of
Compound No. 21 in Table 3 Triethylamne (0.10 m, 72 mmo

tri butyl phosphemdicthyl ether,yas addes(25ml) tp capsg preeipitation gfzybromegfi;ml’e@ W&6 nl,

vl oxyan, | | nepeged O sielofl ERUEAR ARt W chfbmatoeranhy on o silica gel bogdrghue
in di chl oY oneartridge elubiog miith 4% methianalin dichlnmmeahanemeldéldehe fitfeodompoundi 18
stirred for Zgg,rﬂln’}dtyleéd)asawhite solid : S :
'"H-NMR (DMSO d¢) : 9.36 (s, 1H), 8.58 (d, 1H, J = 8 Hz), 8.36 (s, 1H), 7.79-7.85 (m,
1H), 7.79 (s, 1H), 7.61 (d, 2H, J= 8 Hz), 7.52 (d, 1H, ] = 8 Hz), 7.31-7.35 (m, 1H), 7.14
(s, 1H), 7.04 (d, 2H, J = 8 Hz), 5.19 (s, 2H), 3.94 (s, 3H), 3.88 (s, 3H) :
20 MS (-ve ESI) : 236 (M-HY,
MS (+ve ESI) : 238 (M+H)".

4-(4-Hydroxyanilino)-6,7-dimethoxyquinazoline hydrochloride, used as the starting

material was obtained as follows :
An analogous reaction to that described in example 17, but starting with 4-
25  aminophenol (530 mg, 4.90 mmol), 4-(4-Hydroxyanilino)-6,7-dimethoxyquinazoline
hydrochloride (1.34 g, 90 % yield) as a white solid :
'H-NMR (DMSO dg) : 11.24 (s, 1H), 9.66 (s, 1H), 8.72 (s, 1H), 8.24 (s, 1H), 7.40 (d, 2H,
J =8 Hz), 7.34 (s, 1H), 6.84 (d, 2H, J = 8 Hz), 3.96 (s, 3H), 3.94 (s, 3H) :
MS (-ve ESI) : 296 (M-H),
30 MS (+ve ESI) : 298 (M+H)".



before addition of 1,1'-(azodicarbonyl)dipiperidine (462 ng, 1.83 nmmol) and
then stirred for a further 3 hours. Tributyl phosphine (0.45 m, 1.83 mmol)
and 1,1 30 (azodi carbonyl)di pi peridine (462 ng, 1.83 nnol) were added and
the reactW@A2ZB% red for 2 hours at anmbient tenper atur BCT/GBO0M3856 ¢ | on

m xture was transferred to an SCX colu which was eluted with 0-5%

met hanol in dichloronethane before the product was eluted WO 01/21594

PCT/ GBOO/ 03556 49 on of the W droxi de / 20% met hanol

i n di chl or oksampled? - Preparation ofy acuo, followed by

trituration of the m dsﬁa&mﬂ%ﬂﬂa&mﬁehyﬁmmqﬂ@wmmh@l@ﬁhthe title

corrpound (34 ny, % leld) as a white solid, after drying in vacuo :

' H NVR Dlvaollea@)lylb (0:8 msH? 40 gnmeol), petassiyp carpopate (9 mg, 69 mmeY apd, 1)
IH63J(‘_’ 5 gty e oatipBoind nflodtbriftosig g9 (4
(sp 3H) s t Nﬁe]ﬂe(%/fhégﬂb ):ompdliﬂ (¢ Mng) 33, %ym)(asa@aﬁgeuow s@kﬁaﬂmumﬁcauﬁk arrg:n e 22
- reparati on. .o ) o I [y en hos I ne
pal | agi um (Wﬁhr‘&‘ﬁ? N%arﬁjlz t‘)‘nﬁw rﬁmé\‘;gé“ éHg‘éﬁm Xt Ere of
élrlng E&?g]upﬁmazm aﬁmbl N det ls 81 (mm,asﬂﬂ% o@kwnzj |7J2§§)7-35(ﬁr 6H),7(£5 rs{g o 81
mmol) and 1 mt(wé S GO T B R 200t 3 T ZIn ey, 4hfs, S 398 G,

tetrahydrofsﬁgg szﬁij gﬂgr an inert atnosphere and the reacti on was
stirred for hours ‘4t anbi‘ent tenperature. The 15 solvents were renoved

in vacuag tMS (redSI) oA00@EH)artiti oned between ethyl acetate (50 m) and
t 50 t filt dth h celite. Th

organi o1 Y8 GBS0 BRI ohed v thobrine (50 m) o aried over

magnesi um sg 203 Pilepssitiow bEC @fipsund/Ne. 20 in Pablefd cat i on by fl ash

h t I I h 50- 10

i sohexane, aS. &1 cmaraiRgons ieeiandn s et ds Sxpmeler 18,5t o WEh 30 Ve | o
olid : ' ‘!f%@ 9,,,3& tasshhﬂ ; (L 7.60

?s,IIH) 7. %5 L(] H)ﬂﬁ) s)(p;é carﬁmfaie((%m Umrx;rnal?g&ﬂ I_l)O 00 (s,

9H) ( - hyslrossayi mom&dmmmgxqu on sf )5 Q)31 mlysl) ylelded _

4-(4-i odpang.' 00 bodipotind (mngoz@/%mzaghba@yewgolﬂnsaﬁé}%uaﬁ@am By material

was obt ai ne
chromatography on s111ca gel, eluting with 2% methanol in dichloromethane :

H-NMR (DMSO dg) : 861 (s, 1H),7.51(d,2H,J = 8Hz),724(s, 1H), 7.12 (s, 1H),
7.01 (s, 1H), 6.96 (d, 2H, J =8 Hz), 6.00-6.14 (m, 1H), 5.43 (dd, 1H, J = 2,16 Hz), 5.28
20 (dd, 1H,J=2,10 Hz), 4.54 (d, 2H, =7 Hz), 4.00 (s, 3I—I),_3.96 (s,3H):
MS (-ve ESI) : 336 (M-H)’,
MS (+ve ESI) : 338 (M+H)".
Example 21 - Prenaratibn of Compound No. 21 in Table 3
Triethylamine (0.10 ml, 0.72 mmol), tributylphosph_ine (0.45 ml, 1.83 mmol) and
25 furfuryl alcohol (0.106 ml, 1.22 mmol) were added to a suspension of 4-(4-
hydroxyanilino)-6,7-dimethoxyquinazoline hydrochloride (205 mg, 0.61 mmol) in
dichloromethane (20 ml) at ambient temperature. The reactlon was stirred for 20 minutes
before addition of 1,1 -(azod1carbonyl)d1p1pendme (462 mg, 1.83 mmol) and then stirred
for a further 3 hours. Tributylphosphine (0.45 ml, 1.83 mmol) and 1,1°-
30 (azodicarbonyl)dipiperidine (462 mg, 1.83 mmol) were addec_l and the reaction stirred for
2 hours at ambient temperature. The reaction mixture was transferred to an SCX column

which was eluted with 0-5% methanol in dichloromethane before the product was eluted



as follows : An anal ogous reaction to that described in exanple 17, but
starting’with 4- iodoaniline (4.89 g, 22.3 mmol ), vyielded

4- (4-iodoani lino)-6, 7-di met.hpxyqui nazol i ne (9.38 g, 95 % as a white
solid : BOWWW"(DI\/SOQ 11.33 (s, IH), 8.81 (s’ 1%6 003 7. 80
(s, 1H), 7.55 (d, 2H), 7.30 (s, 1H), 4.02 (s, 3H), 3 93 (s, 3H) . M5 (-ve
ESI) : 406 (MH M (+ve ESI) . 408 (MtH) WO 01/ 21594 PCT/ GBOO 03556 50

IO e TR R P00 A TR R iy SR sy
ouride

added to a 5O&édfré@ﬁa&%néltn(ﬁmﬁo?félldv&eﬂ%'iﬂiuﬁnbﬁbfﬂﬁ)é&)’d I%Hixét'“ﬂﬂx)eﬂfyl Zcetate

di met hoxyqui nazol i ne (1. in tetrahydrofuran (150 m) at 10 C

under an 5 i nmldeththnﬂﬂphemeomdd% ms, l% igldhas whitesalid,after dryingan vaquori nut es
at 10 C befor I ) el

was extrcat ed'i%ﬁj‘)?'ﬁR Q? ﬁ%ﬁ &afgé?'\g?gs’ ?gﬁ', @5%’%% ?'% é lé%%qdrﬁgﬁugf g?% (‘?qﬁayer s
\(/jver edwas hed w8HZA.16 @ Hd),m({d;dlﬁ-l,s@cﬂ Hp), 6138<(¢b,rlmhﬂa=t£}!zp6146}((b,ml{,1@(5 rt;1 )
ried over esi ted in vacuo Purification by
flash chr orransga’gﬂﬁgg §ﬁ>§§ééaﬁ@e?&§2€ ng with i) 50-100% et hyl acetate
to in isohexapg ( L\lre)ESl? in ethyl acetate, yielded the title
conpound (0.54 ¢ illgoas a yellowsolid : "H-NWR (DMSO Q 9.55

, | d
(s, 1H) 8. 51M(Ss(+qu§I) 3%'98»41‘) 2H), 7.81 (s, 1H), 7.45 (d, 2H), 7.20 (s,
drhple

1H), 4.05 (s, ve ESI) : 304 (MH"
15 M5 (+ve ESi 21én of Conmpound No. 24

in ;I‘;abl ed&) A mhrt lBle(tﬂﬁheﬁylbkdsmeé)dpMmmmd)dbx)lqlh“(dpo nigao 81 (nﬂ&l)l?@as ﬁidﬁd g
nmo and 4- chl oyo- 6, | I ne (98 was heate
in et hanol (8‘°rﬂ’)“rx&{r°°$ ég’é'ﬁpﬁéfé i- r@glg‘ﬁqaﬁﬂ gt;gl | owed to cool
and the soli dd:%ﬂﬁﬁydiﬁx%bl?ﬁé(étoﬂ 397%019%b&?(12%d‘i&é @56 0081 hdrbd1pdriaon-

Purification by reverse phase el uti ng w th 35% gueous acetonitrile

(cont ai ni ng o(tynwylsilyl)as@fvba%@&cxn&@pé)mmy & gtrahydrofunan (§Qkmbamden andnery 22

(2 1oy 0 b ofnaihsft R sheeRfioh by sifed ReEab NP utiniens Yepiprdeie, 1A+ ) 30

(g, 2H), & 99solwents3ére remdved (rBvacidythe readtion(was paitilioned between ethyl acetate (50
ml) and water (50 ml) and the biphasic mixture was filtered through celite. The organic

‘layer was separated, washed with brine (50 ml), dried over magnesium sulphate and
evaporated in vacuo. Purification by flash chromatography on silica gel, elutiﬁg with 50-
100% ethyl acetate in isohexane, yielded the title compound (1.95 g, 77 % yleld) asa

20 yellow solid :
H-NMR (DMSO dg} : 9.30 (s, 1H), 8.31 (s, 1H), 7.70 (d, 2H), 7.60 (s, 1H), 7.25 (d, 2H),
7.01 (s, 1H), 3.75 (s, 3H), 3.70 (s, 3H), 0.00 (s, 9H) :
MS (-ve ESI) : 376 (M-H),
MS (+ve ESI) : 378 (M+H)".
25  4-(4-iodoanilino)-6,7-dimethoxyquinazoline, used as the starting material was obtained
as follows :

An analogous reaction to that described in example 17, but starting with 4-
iodoaniline (4.89 g, 22.3 mmol), yielded 4-(4-iodoanilino)-6,7-dimethoxyquinazoline
(9.38 g, 95 % yield) as a white solid :

30 'H-NMR (DMSO dg) : 11.33 (s, 1H), 8.81 (s, 1H), 8.30 (s, 1H), 7.80 (s, 1H), 7.55 (d,
2H), 7.30 (s, 1H), 4.02 (s, 3H), 3.93 (s, 3H) :

MS (-ve ESI) : 406 (M-H)"; MS (+ve ESI) : 408 (M+H)".



25 M5 (-ve ESI) : 376 (MH", M (+ve ESI) : 378 (MH) +. Et hyl ]

2- (4-am nophenyl ) propi ol ate, used as starting naterial was obtained as

foll ows : 6(1)) Pal | adium (I1'1) bis(triphenyl phosphi ne) dichloride %140 ny,
0.20 mol YO RE8er (1) iodide (76 my, 0.40 nmml) and pSCILRYISEr bonat e
(2.8 g, 20 nmmol) were added to a 30 solgion of 4-iodo-nitrobenzene (2.49 .
g, 10.0 mmol ) and ethyl propiolate (3.92 g, 40 mol) in tetrahydrofuran
(30 n) andgg H@ fe%q-tl;rgﬂ :aﬁgﬁgpcﬁé E@édﬂé iﬁhﬁ?ﬂpurs under an inert

at nosphere. ' erature, poured into
wat er WO 01/ 2159TetrabitylaBMoind8 B6uridel(S 82 :il of i )l ,0Ntsolutioadn tetralydedfosan, acet at e

75 m d_filt dth h lit T i . ted, th
ocous anss 84 ] v o8 h o 58 A R tnlab RS R S R ot e
organi ¢ | ayginfeth¥RyquiskizoRs (2)88'g, 4B Afhidl)ii teidhyiiefufinf 250D af PO Y€ Ghder an

evaporation in vacuo. Purification by flash chromatography on silica gel,
el uting #i t inetatrmasphere arl the teaction dllowied thstit ford 0 nyinutesiatd 0Crheffore the

2 | n oo Ry ke 3P0 e St s Sl VALY S _

: Ezzj 1. I25h ksoaﬂb,thel\dsn(bmeeoi%shi):l laye&]xgerédwakﬁedd . wimada}atéwqaf éodsﬁodi}m and s?di um
ydrosul phite (1.39 ¢, 8. .Wwere added to a ref|uxing solution o

et hyl 2-(4-%@%&%&@%%“@7@0“@98@@%?% GYapemd it vacse i ).
The reacti OpyifRat fskh Hx‘om'_atd%dibﬁ' 81 sifitsl g1 Singakitd i) 66-1002 L um

hydr osul phite 1§§89§, 8.00 nmol w%resadd%gl. Afterag)fg-r??\)ear ?nénutes, t he
react i o0 wain isqhexanedi) i1 0¥%anethanol in ethyd acetate yielded shectitle qempoynd @cidezi 364 h et hy|
acet ate and %ﬁZasCz? ieresgli&5 organic layers were dried over maghesi um

sul phate b sofvent evaporation in vacuo. Purification by flash

chr Io (rjnatfjI ogr ﬁb{ml\m (BMSOcdy) o%:55 (se1H), i8_r’n'g|(wi 1H), Bgﬂ/wzﬂ)lgz.%qg_tlaf)g‘;.w(d, QH?/%E exane,
yi el ded et - (4- ami_nophen r Opi te ny, yi e as a white
solid : 'H'&ﬁ%&ﬁ)@b@‘ﬁéﬁ’ 1?873’%&(%%312 &3)3 ), 6. 55 (d, 2H, J = 8 Hz),
5.95 (s, ZFMfB(gvegﬁgI?\fml((m_ H J =7 Hz), 1.20 (t, 31131 J =7 Hz) : M5

(-ve ESI) : (+ve ESI) : 189.9 (M+H) +. Exanple 25 -
Pr epar at4 onW(*‘EbﬁiSBﬂE&@é‘!‘WB in Table 3 T S

Example 24 - Preparation of Compound No. 24 in Table 3
A mixture of ethy] 2-(4-aminophenyl)propiolate (83 mg, 0.44 mmol) and 4-

chloro-6,7-dimethoxyquinazoline (98 mg, 0.44 mmol) was heated in ethanol (8 ml) at
reflux for 16 hours. The reaction was allowed to cool and the solid which precipitated
20  was collected by suction filtration. Purification by reverse phase hplc, eluting with 35%
aqueous acetonitrile (containing 0.1% trifluoroacetic acid), yielded the title compound
(22 mg, 13 % yield) as a white solid :
'H-NMR (DMSO dg) : 9.65 (s, 1H), 8.55 (s, 1H), 8.00 (d, 2H), 7.85 (s, 1H), 7.70 (d, 2H),
7.20 (s, 1H), 4.20 (q, 2H), 3.99 (s, 3H), 3.57 (s, 3H), 1.25 (t, 3H):
25 MS (-ve ESD) : 376 (M-H),
MS (+ve ESI) : 378 (M+H)". _
Ethyl 2-(4-aminophenyl)propiolate, used as starting material was obtained as follows :
a) Palladium (II) bis(triphenylphosphine) dichloride (140 mg, 0.20 mmol), copper
(D) iodide (76 mg, 0.40 minol) and potassium carbonate (2.8 g, 20 mmol) were added to a
30  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



A slurry of 10% pal | adi um on carbon (20 ng) in acetic acid (3 mM) was added
to a 25 solution of

4- (4- (2-carboet hoxy) et henyl)am | i no) -6, 7-di met hoxyqui nazol | 0_no,

0.53 mol ) %4 ’?‘ﬁ%“yr eacti gnvas stirred for 48 hotfs at arﬂﬁTZ(f‘é g@‘ﬁfﬁer ature
under an at nosphere of hydrogen The reaﬁtlon was filtered through celite,
the solvents were renoved in vacuo and the residue was treated with

aqueous sodi u carb n Iut I ction
‘extracted wi tﬂ%&@ aﬁ %wb‘i‘eg’( lia'(dzél%‘ﬁ%%\’gh g“ e@i‘f’iﬁ‘i@“&f“t\,ﬁ%‘?’ (25
m) and the c,pggtyegﬁgm@ f w&g@wﬁu X ileld the
tlzle conpound (165 ng’ Sghl“%ﬁ]ﬁd? as a V\hla?lg sol i d(Q %%?%%4

PCT/ GBOQ 0355@mbined qrRauigayesBereisied ovey magnesium spiphatg before solvent gypporationy (s,

(s 3ry 3, 6gnp@blo, plrifchiofby Ol chucmalpriphy ooy b Spted B By %, 05
2H) . M8 (5 vmcEﬁte)m isoBexane,\ichied ethyd 2ME-njtrophefid)propiola@Z1.6 5/ 1% yheldngslae 26 -

Preparation o lCorrﬁggnd No. 26 in Table 3 A solution of
4-chl or o- 6, 7-YAA®SABL Y qui nazol ine (2.11 g, 9.38 mol) and N

(tert-butoxyciy: M@M’S(ﬂdsg h925J860$Hi gH? r'repociwgm,mm% 38(qIH, ) =I'71Hz), 1.25

| sopropanol (130 m eated a ux for 5 Rours Defore the
reacti on was (!bI:ﬂI‘B\Ned to cool to anmbient 1o tenperature. The solid which had

precipitated C uction filtration, washed wth diethyl
ether (2 x SOM%% %ﬁdrklﬁei@hl n)‘}vacuo The solid was taken-up in a mxture

of trifl uordscet |Wam:(6jnl)hﬁd mctlumhyldtdsmmter(d)ﬁﬁtgh&ﬂmx(ldl5wate)addedjtotahe

resul ting sol ugian stlrre at u he
ot vent @ dwer detiane Sollddr ety niiophem Bttt Ploolei ML Bhuibha sthtiel 0,
reaction was @ a'nwlemiénwsﬁaazmﬁmnﬁtéwmﬁm%e&(a\emahass&iaﬁended in
water (70 m), neutralised gy addi ti on of saturated aqueous sodi um

bi car bonat e JBdAsEiphita(3Y & @EM rermadded phRerafurthar Sanipytes.dhe reactiongvasy
(246 g, b8 oRyrayao i, B ahrus s s it RGHPoith BRI Ul om0
1H), 8.28Is orgarﬁc) layets were dried bivipr, magnesiunlpBiate bafore ®1vdn) evap@ation ﬁgza(:m H)
E5i) | 205 ( WPty aash Seohbtography. o i 63; et il S G AEEIF nap) 6 5 A
sol ution of 4sehekaieyielde® EhOIAL (4 arimBEhENPDEpioRe(SBS il 14 ¥oPicldl as Hwhite ™0 )
- solid :
'H-NMR (DMSO dg) : 7.25 (d, 2H, J = 8 Hz), 6.55 (d, 2H, ] = 8 Hz), 5.95 (s, 2H), 4.35
20 (q,2H,J=7Hz),1.20(t,3H,J=7Hz):
MS (-ve ESI) : 187.9 M-H),
MS (+ve ESI) : 189.9 (M+H)".
Example 25 - Preparation of Compound No. 25 in Table 3
A slurry of 10% palladium on carbon (20 mg) in acetic acid (3 ml) was added to a
25  solution of 4-(4-(2-carboethoxy)ethenyl)anilino)-6,7-dimethoxyquinazoline (200 mg,
0.53 mmol) and the reaction was stirred for 48 hours at ambient temperature under an
atmosphere of hydrogen. The reaction was filtered through celite, the solvents were
removed in vacuo and the residue was treated with aqueous sodium hydrogen carbonate
- solution (50 ml). The reaction was extracted with a mixture of ethyl acetate (25 ml) and
30 diethyl ether (25 ml) and the combined organic layers were evaporated'in vacuo to yield
‘the title compound (165 mg, 82 % yield) as a white solid :



and 4-phenoxyaniline (93 ng, 0.50 mml), in isopropanol (5.0 m) was at 40
Cfor 30 25 mnutes and then at 83 C for 12 hours before the reaction was
allowed to cool to ambient tenperature. The solid which haduprem itated
was col | eWPH2M suction filtration and washed with di ECHHABO (2 x 10
m). Drying of this material vyi eI ded thg title corrpound (209 ny, 86 %
yield) as an off-white solid : H-NI\/R (DVBO Q@ 11.20 (s, 8.77 s,

111), 8.23 ¢ (d, .15
(d, 111), 7.%‘ﬁ%“%‘£;)4€04?%@§& s’z‘%) 7}9(53’?@’ gﬁﬁl& 5%@57(23?3@ ESl ) !
450 (M+H) +. 2Hp7Q9/s2mﬁ4.dBQT1m1)$5§ﬂi(s,ﬂ-3) 3.93 (s, 3H), 2.79-2.90 (m, 2H), 2.60-

4- Chl or o- 6- pet hoxy-7-h nzill ox% I nazol i ne, used as the starting material,
was obt ai ne365§§ 1-9”1(;&;31 0 (&, ﬁ’lf'ﬁ xture of :

2- am no- 4- b gga%)ﬁ_@qxbenzam de (10g, 0.04nol), (prepared according
to J. Med. Chem 1977 6-149), and Gold's reagent (7.4g, 5 0.05nol)
i n di oxafe mmﬁsn/aésgmmbd and heated at reflux for 24 hours. ~Sodium
acetate (3.0z 4 2 .+ 0.029n0l ) were added to
the reacti of g er 3 hours. The

vol atil es wer e rzersﬁm&du b&4-c1dum|sﬁg7-dimemhnxyq\ﬁhablmu9(§ Hdgead8tnamélpand Nsi due, the

Pecrystal | | GeparsaRmydd Bheatiiedapa 95 bR BimoRyR ropigpandt (130
met hoxy- 3, 4@@&%&8&@%&&926Haaﬁbéﬁrgmeréaén%mmea&&om'ahﬁnén@' id: b)

D met hyl f or mam de (O. was added dropwi se to a solution of 6-nethoxy-7-

benzyl oxXy- 3tempmamﬂqul wbuchhadlprgm wcgllecmlwmmqﬁltrmmml;cu

chi ort de (100 hiernyABled 35 0% bAPieIR 158! AL ia WL Lkt L1 Bl of The
reacti on was cool ed cess |on Wwas renove vacu nd t he
resi due wastrﬁhemmpadid\(/ls hﬂ)amﬂtdmhbnﬁtﬁetharﬁ@ﬁkﬂ) ahaﬂiaremning\,selmxbﬂsﬁ@ai of
t he thionyl lLoride. The reS|due a en up in d| hl or onet ha (550

. he L ofed S o gEambiag anparine. L5 soharS qretk cHeBereted s
carbonate @glmty wﬁ&@%mmhmgevéﬁ&ﬁemmm Thb ervidé prodict vRiBase was

dried over nagnesium sul hate oI vent evaporation_in vacuq, yi el ded

4- chl or @3 6- FHSPeRdsd/ mwaten (7 sed dyiaddition ofsatusated aquepys sedigin 55 o pal e
b rH;)W“ S 2'0' ((’bmarﬁ%até?g%nm Sggﬁa wlncg 8&?‘8 k&Ls cdil EI?d b9 s u&sﬁ;lgn ﬁm%ggli (et +.
Exanpl e 28 Dryingthesclid inmaaio }&ldqﬂmnllmmpzand (2.4, 188 “/Byleld) as a pale yellow
- solid : o
-NMR (DMSO dg¢) : 9.17 (s, 1H), 8.28 (s, 1H), 7.76 (s, 1H), 7.27 (d, 2H, ] = 8 Hz),
20 7.09 (s, 1H), 6.57 (d, 2H, J = 8 Hz), 4.91 (s, 2H), 3.91 (s, 3H), 3.89 (s, 3H) :
' MS (-ve ESI) : 295 (M-H)".
Example 27 - Preparation of Compound No. 27 in Table 3

A solution of 4-chloro-6-methoxy-7-benzyloxyquinazoline (150 mg, 0.50 mmol)
and 4-phenoxyaniline (93 mg, 0.50 mmol), in isopropanol (5.0 ml) was at 40 °C for 30
25  minutes and then at 83 °C for 12 hours before the reaction was allowed to cool to
ambient temperature. The solid which had precipitated was collected by suction filtration
and washed with diethyl ether (2 x 10 ml). Drying of this material yielded the title
compound (209 mg, 86 % yield) as an off-white solid :
H-NMR (DMSO dg) : 11.20 (s, 1H), 8.77 (s, 1H), 8.23 (s, 1H), 7.67 (d, 2H), 7.50 (d,
30 2H), 7.40-7.45 (m, 6H), 7.15 (d, 1H), 7.01-7.10 (m, 4H), 5.34 (s, 2H), 4.0 (5, 3H) :
MS (+ve ESI) : 450 (M+H)".



An anal ogous reaction to that described in exanple 17, but starting with 4
25 am not hi oani sol e (33 ng, O. 24 nmol ), vyiel ded the title corrpound (103 ny,
95 %yield) as a white solid : 'H NWR (DVBO d6) .. 8.77 (s , 8.30 (s,
11-1), 7.63VQA1213%) 7 327740 (m 3H) 4.30 (t 2H) 4. G’ET( 30093556
3.72-4.01 (m 4H), 3.00-3.54 (m 6H), géls 2.22-2.38 (m 2H): 30
M5 (+ve ESI) : 441 (M+H) +. V\D 01/21594 P /GBOO’ 03556 54 Exanple 29 -

o et bSO S el iR od SR S
hydrochl ori deyg(fii@vs, 0. 50 rrrml) and 4-chl or o- 6- met hoxy- 7- ( 3-

nDrphollnopropoxy)qU|nazoI|ne (168 g, 0.50 mmol ), yielded the title
conpound (2168) 5 ndymiggrenf,2-aminp-4-benaylom-$-methoxybenzamide (Mg, 008m0)d6) : 9. 80

1 8. 15 (t,
1y 71 0 (b aboprfnd o e Chem 3940, 20, 9oy, g Gt gt 40, " 0 ¢
2I—|)M,S ? 80 iEQOOSAhgfl)umefhn(el(rlO(?H)was'ﬁsEx tﬁ&dl (an%hé’dtégataemﬂfbﬂuﬁdt&s deﬁﬁn((jm 2H)
: tve , +. .10 [Exa - tion un :
in Table 3 A %‘Gﬁtﬁéﬁﬁgm@f ﬁ#ﬁéswiﬁ ﬂgéfdée%fca@%o
mol ) was addﬂﬂmsreanm&&ku&atsmfoeﬁf&uﬁ?gwﬁﬂxrﬁavélhﬁlesMérraﬁmearuyde (118 ng,
0.50 mmol ) and 4-chl oro-6- net hoxy-7-(3-norpholinop ropot@éng nazol i ne (168

C

ng, 0.50 nmol 9vap¢rﬁt1¢rs wgtes wap addedo the rmu}ue,thnéohcbuea Gobg y filkegtion} veashetld C

Igrcggl mt gu; ent eiverrperat ure gs&gf?t%ﬂggﬁﬁ%nmﬁaﬁﬁ@aeg pre(é'(%?c,l fegl | mgd

col | ect ediby meﬁhbx;e&,#dxlbtdrajuumoland-om@ﬂg;l 8404 yield) ad dwwhitesdhidr (2 x 10 m).
Drying of "t rla i e tit oun 228. % yjel d)
as. a white s I|d %M%wﬂ@aﬁ;was@e%&"? seﬂéffﬁuﬁ%r%é? °9i>f=|§

11. 12 1 ,
5 7(32 (';)bez 137@5$§-élxl%y%qilﬁizﬁﬁ1—4-%ne§:d'% 176:&%0?%&&%1 c}ﬁoﬁ& do(ﬁﬁl (o1

(m 4H), 2.92and tionayes hegtedat reflgofof e rqu-wa; cBsiell, excm 1}n()1m+|—|) +.
rE)ég(r:r{)! gnBéLo- t%ﬂﬁﬂgesckaﬁe\%dl 'ggé@gnp?% lﬁ%&ﬂgg%ﬂo ng‘m\%f Q%J-eg%‘#g-nﬂ)
4' - ni t r odipphetoytmonethe bist ¢fibSthivyyl chidridenTind fesiuccwaktdkénng ihidichtorerasthaiend
(281 g, 96 %’550 ml), the solution was washed with saturated aqueous sodium hydrogen carbonate
solution (100 ml)and water (100 ml) and the organic phase was 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 dg) : 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 28 - Preparation of Compound No. 28 in Table 3
An analogous reaction to that described in example 17, but starting with 4-
25  aminothioanisole (33 mg, 0.24 mmol), yielded the title compound (103 mg, 95 % yield)
as a white solid :
'H-NMR (DMSO dg) : 8.77 (s, 1H), 8.30 (s, 1H), 7.65 (4, 2H), 7.32-7.40 (m, 3H), 4.30
(t, 2H), 4.01 (s, 3H), 3.72-4.01 (m, 4H), 3.00-3.54 (m, 6H), 2.54 (s, 3H), 2.22-2.38 (m,
2H):
30 MS (+ve ESI) : 441 (M+H)".



25 yield) as a white solid : 'HNWR (DVMBO d6) : 11.50 (s, 1H), 11.10 (s, .
1H), 8.85 (s, 1H), 8.48 (s, 1H, 8.17 (d, 2H), 8.00 (d, 2H), 7.70 (d, 2H),
7.50 (s, 1H, 7.35 (d, 2H), 4.32 (t, 2H), 4.05 (s, 314), m 2H),
3.85 (m WOP12189460 (m 2H), 3.30 (m 2H), 3.10 (m 2H), P§T/§2°'{/?ﬂg562|vt VB
(+ve ESI): 548 (MrH)+. 30 WO 01/21594 BCT/ GBOQ 03556 55 Exanple 32 -
Preparation of Conpound No. 32 in Table 3 An anal ogous reaction to that
descri bed ig ex.‘ 1 ] T3k} yaniline (82 ng, 0.50
mol ) yi el eSS Erett ‘ ryret d) as a white solid : 5
7FggN(Rd(DN§ED d6)Anarialog3’6s£esctin)toﬂﬁtde%cﬁ5ed1ﬂbﬁampﬁe Y‘Eb(xSstarﬁhﬁmtBﬁS (2 |Si|) lzi)
(s 3H) | 3 b@leﬁa(y@!!mﬂlydmebl@!#e((ﬂdémo -‘t&mwl)(w&zqh}mé %h 4%%

(m 2H), e Bid.g, 050 BEndilyiekidh tullitho §S (+ve
ESI) : 467 ﬁm%m%?%mg)gz e 33 - lgreparat );)nr{l of Corrpoung{pNo 3 in Tabl e
3 An ana$ ogmgs8& %aidld)as atwhitelselid descri bed in exanpl e 30 but starting with

4-amino- 4'p ) ¥i & fad Y
compound (2 HriR CAMRCFEY ] oRRTE N, 5 BB ()7 4R 22t 1 €

(2|Si|) 1H)7 }1% (178315&111):')7.10@,&31),(72505 (& RH),3.30(t, C8), 4100(8,37!{)7?9%%2514){24%0((@,- 4:7),H§d,
3.95 (m 24 33%)69’%1?9 3%&)‘“?@'@1@&{“ éﬁ) 22350(%2’(1}71 oH), 3.10 (m 2H), 2.35
(m 2H) M Mg\(avgggm s6p@tvrH) +. Exanple 34 - Preparation of Conpound No.

34 in Table An anal ogous reactlon to that described in exanple 17, but
starti nif wi Exg : : 304n dable le (41 ny, 020mm|)

ol ) yi o ded [%%3‘?@('1 : lééN,, w%%&“%%%wﬁ‘“éﬁé? 6 il adielly D%
; FZQN(Rd( U%@nohbfz?oeﬁwloﬂyhhlllnehyﬁocgmgmdb (HB8,mg ( 3gmol)]dﬂ)21 4-chlokd-6¢ d, K 2 Hé "
3.71-4.01 (WF“‘&W ?%%qués"l’zq?*ymmﬁ‘ﬂéﬂe (@%& H) Fézypropamﬁ](ss

ml). The reaction was heated at 40 °C for 30 minutes and then at 83 °C for 12 hours. The

02

p

15 reaction was allowed to cool to ambient temperature and the solid which had precipitated
was collected by suction filtration and washed with diethyl ether (2 x 10 ml). Drying of
this material yielded the title compound (228 mg, 85 % yield) as a white solid :

TH-NMR (DMSO dg) : 15.00 (s, 1H), 11.34 (s, 1H), 11.12 (s, 1H), 8.75 (s, 1H), 8.33 (s,
1H), 7.59 (d, 2H), 7.30-7.52 (m, 6H), 7.12 (d, 2H), 5.16 (s, 1H), 4.30 (t, 2H), 4.01 (s,
20 3H), 3.73-4.01 (m, 4H), 2.92-3.58 (m, 6H), 2.21-2.39 (m, 2H) :
MS (+ve ESI) : 501 (M+H)".
Example 31 - Preparation of Compound No. 31 in Table 3
An analogous reaction to that described in example 30, but starting with 4-amino-
4’-nitrodiphenylsulphide (123 mg, 0.50 mmol) yielded the title compound (281 mg, 96 %
25 yield) as a white solid :
'H-NMR (DMSO ds) : 11.50 (s, 1H), 11.10 (s, 1H), 8.85 (s, 1H), 8.48 (s, 1H), 8.17 (d,
2H), 8.00 (d, 2H), 7.70 (d, 2H), 7.50 (s, 1H), 7.35 (d, 2H), 4.32 (t, 2H), 4.05 (s, 3H), 3.99
(m, 2H), 3.85 (m, 2H), 3.50 (m, 2H), 3.30 (m, 2H), 3.10 (m, 2H), 2.32 (m, 2H) :
MS (+ve ESI) : 548 (M+H)".

30



M5 (+ve ESI) : 510 (M+H)+. Exanple 35 - Preparation of Conpound No. 35 in
Tabl e 3 An anal ogous reaction to that described in exanple 30, but starti ng
W|th 4- hexylaniline (89 ng,  0.50 mol), yielded the title conmpound (17

ny, 67 %yu‘é%)'z’é%"a 30 white solid : ' H NVR (DVBQ: d6) : 1 RCFGRUOO3SHE)
11.18 (s, 1H), 8.78 (s, 1H), 8.38 (s, 1H 4 7.60 (d, 2H), 7.43 (s, 1H),
7.30 (d, 2H), 4.32 (t, 2H), 4.03 (s, 3H) 3 75-4.03 (m 4H), 3.00-3.60 WO
01/ 21594 PCT/EBOO’ 5 t, 3‘28 2.42 (m 2H),
1.53-1.68 (m = M5 (+ve ESI) : 479
(M+H) +. Exanpl e 36Anatliétl@m&§&Iacmwihﬂéﬁaﬂbaﬁnwﬁamﬁﬁmrbﬂﬁﬁhﬁg%ﬂlﬁn
anal ogous reaction o t@om cribed, in exanple 30, but startlng wth 4-n-
butyl ani |l i nea‘( ( Brﬂﬁc 0 mpmol) viglded the.title eqrapoupd (337708, 9488 Yiekd) asa o5
yield) as a mltég,haolld : 1H- NWVR (DMSO d6):11.40 (s, | H), 11.15 (s, 111),
8.80 (s, lH) b &760d 2H), 7.42 (s, 1H), 7.3 (d, 2H), 4.32
(t, 2H), 4504HNMIQ MSO &b : {135 GHIED, 3188 (%, HH).BJS (3110 8.36 ¢s, (1), 260 (d, 3. 35

2 5
219 061 (1, SPIy40 10, 20U T D o 4B 076y .53, e o
COrrpo:mdsglo BI5 (m, ZHYB.60 @nmﬂ)za?gmpm),gaaﬁm an),tzé;ahst(hﬁu( ggsrmcnbmgo ¥
exanpl e am nodi phenyl met hane mo
yi elrrged t he t‘u%tféngﬁ}pggﬁ@’% 5 ng, 90 % Sl el é) as a white soI id: '"H NW
(DVBO Q@ 11. %S&?veé&%ﬂém 0 +s, 1H), 8.75 (s, 1H), 8.35 (s, IH), 7.60 (d,

2H), 7.35 (s 720 (t. 111). 430(t 2, 4,00 (s, 3H),
3. 97 (S, '.:i" sls 33 - PreparatiogofCompeuriiNo. 3315 (Tabie .30 (m 2H)

B igaf o) Zogfﬁ‘)é)unapﬂ‘%s feséwﬁéb%‘%@%ﬁm@%%@smw togmnen

13.1 nmol ) wak- cauﬂaﬂphenybetﬁmpm ,0500hmbt)(yéelddd the title compound (244 mg, 88 %
Boc am no) ani |,i - 6- rtet h éy 7- (3 nor phol i nopr opoxy) qui nazol i ne
di hydrochl orlyd@ 172 mmol) in dichloronmethane (2.0 mM) and the

reaction sti r'mﬁMm(DMsbcagj. AL50 (s, 1H), 11.10 (s, 1H), 8.80 (s, 1H), 8.40 (s, 1H), 7.75 (d,
15 2H), 747 (d, 2H), 7.40 (s, 1H), 7.15 (d, 2H), 7.08 (d, 2H), 4.35 (t, 2H), 4.03 (s, 3H), 3.95
(m, 2H), 3.85 (m, 2H), 3.50 (m, 2H), 3.30 (m, 2H), 3.10 (m, 2H), 2.35 (m, 2H) : - |
MS (+ve ESD) : 521 (M+H)".
Example 34 - Preparation of Compound No. 34 in Table 3
An analogous reaction to that described in example 17, but starting with 1-(4-

20  aminophenyl)phenylacetonitrile (41 mg, 0.20 mmol) and 4-chloro-6-methoxy-7-(3-
morpholinopropoxy)quinazoline (67.5 mg, 0.20 mmol), yielded the title compound (96
mg, 80 % yield) as a white solid :

H-NMR (DMSO dg) : 11.27 (s, 1H), 8.75 (s, 1H), 8.31 (s, 1H), 7.74 (d, 2H), 7.49 (d,
2H), 7.29-7.46 (m, 6H), 5.87 (s, 1H), 4.30 (1, 2H), 4.01 (s, 3H), 3.71-4.01 (m, 4H), 3.00-
25 3.57 (m, 6H), 2.23-2.39 (m, 2H) :
MS (+ve ESI) : 510 (M+H)".

Example 35 - Preparation of Compound No. 35 in Table 3
An analogous reaction to that described in example 30, but starting with 4-

hexylaniline (89 mg, 0.50 mmol), yielded the title compound (173 mg, 67 % yield) as a
30  white solid :

'H-NMR (DMSO dg) : 11.43 (s, 1H), 11.18 (s, 1H), 8.78 (s, 1H), 8.38 (s, 1H), 7.60 (d,

2H), 7.43 (s, 1H), 7.30 (d, 2H), 4.32 (t, 2H), 4.03 (s, 3H), 3.75-4.03 (m, 4H), 3.00-3.60



25 anbi ent tenperature. The solvents were renoved in vacuo, the residue was
suspended in water (2.0 ml) and saturated aqueous sodi um bi carbonate
solution (4.0 mM) was added. The aqueous phase was extracted wth

di chl or orN¥@HEAE94 3 x 10 m) and the combined organic | BFECBMRSH washed
with brine (25 m) and evaporated in vaguo. Drying of the SO|Id I n vacuo

the'FltIe corrpound(53 ng, 75 %yield) as a white solid : 30 'H NVR ( DMSO
1. 6,60 ﬁét%ez&%% 22828 m, fuifd 571 6505, 7 AT i, oy (
4H), 2.45 (3@ 2H), 2.40 (m 411) 1.95 (m 2H) : WD 01/ 21594

PCT/ GBOQY 03556 57 I\/Bé} ESI) @ 408 (MH M (+ve ESI) : 410 (MH)+.
4- (4- (N-BocM§rﬁ*’M‘b %ﬂl 7 6‘}1"']6) et hoxy- 7- ( 3- nor phol i nopr opoxy) qui nazol i ne

di hydr ochl e Is obtained as follows : 5
A sol utlonOE l%_% rratitn of mmg&'EhbWS 73 g, 27.5 mmol ), and

4- chl or ®- 6- met huxsnalogoBs reactipmdd thatdeserited i) example 30, bnestdréngiwitly4-n25. 0 ol ),

oact on volpineers Re oS0 3phoR e e e cber S 68 i) BoMO A ch ha

preci pitat edhim@hﬁ@l |l ected by suction filtrati on and washed wi th diethyl
ether (2 x ,100 %PDringof iﬁgi material_yie

(4- (N-Boc- arﬁh‘b’}% Mﬁﬁ?é%lhé? kglil(léfﬁﬁbﬁcﬁq(ﬁoﬁpo%gl%&mﬂeﬁ?c(ﬂi ne
di hydr ochl O Q
e o 021%’?4(’.@1?!? 793((951# Wzgt‘é}naﬁoﬁ)"\i}g@ﬁ?h Wsysmm% A
7. 40 (sm 1 Hm, 28), 3135 (m, 2B 3101(tm(2P()s2653(n) 21D, D35 (my 2FDH).60 gm3BI) b35 Bh) , 3. 50
(m 2H) , 32%@ .10 (m2H), 2.30 (m 2H), 1.50 (s, 9H) : 15 M5

_ve ESI) gmiﬁg MB (+ve ESI) : 510 (M+H)+ Exanple 39 -

Prepar at | orMSi(+@oR$pL4sl (M+HES i n Table 3 An anal ogous reaction to that
descri bed in exa Iel? but starting th 4-(1- m)rphollno)anlllne (45 nmg,
0. 25 rrm)l) cxample 37 - Rrenaration of (ompound No, 37 i, Table 3y, yield) 20 as a white

id " HNVR (VERI60s feadib iy diifwkzs 1), 753
(d. I2H) 7.37 (s, wﬁ%ﬁﬁs 05 ?ggﬁ%tdew}bed&g 30} % G0 38 W og (m

2H), 3.8 (mntzdmenymwﬂanewnxg,gso miaolameé tlm;tle @upgu 32&% 9B%15 (m
45, 3.10 (JRuapdawitedang™ 20
'H-NMR (DMSO dg) : 11.35 (s, 1H), 11.10 (s, 1H), 8.75 (s, 1E), 8.35 (s, 1H), 7.60 (d,
2H), 7.35 (s, 1H), 7.30 (m, 6H), 7.20 (t, 1E), 4.30 (t, 2H), 4.00 (s, 3H), 3.97 (s, 2H), 3.95
(tn, 2H), 3.84 (m, 2H), 3.50 (m, 2H), 3.30 (m, 2H), 310 (m, 2H), 2.35 (m, 2H) :
20 MS (+ve ESI) : 485 (M+H)".

Example 38 - Preparation of Compound Ne. 38 in Table 3
Trifluoroacetic acid (1.00 ml, 13.1 mmol) was added to a suspension of 4-(4-(N-

Boc-amino)anilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline dihydrochloride
(100 mg, 0.172 mmol) in dichloromethane (2.0 ml) and the reaction stirred for 1 hour at

25 ambient temperature. The solvents were removed in vacuo, the residue was suspended in
water (2.0 ml) and saturated aqueous sodium bicarbonate solution (4.0 ml) was added.
The aqueous phase was extracted with dichloromethane (3 x 10 ml) and the combined
organic layers were washed with brine (25 ml) and evaporated in vacuo. Drying of the
solid in vacuo the title compound (53 mg, 75 % yield) as a white solid :

30 'H-NMR (DMSOdg): 9.19 (s, 1H), 8.30 (s, 1H), 7.79 (s, 1H), 7.25 (d, 2H), 7.10 (s, 1H),
6.60 (d, 2H), 5.00 (s, 2H), 4.15 (t, 2H), 3.90 (s, 3H), 3.60 (m, 4H), 2.45 (t, 2H), 2.40 (m,
4H), 1.95 (m, 2H) :



M5 (+ve ESI) : 480 (MrH) +. 25 Exanple 40 - Preparation of Conpound No. 40
in Table 3 An anal ogous reaction to that described in exanple 17, but
starting with 1]%4 am nophenyl ) pi peridine (44 ng, O. 25 nmol i el ded t he
title conpd¥R&REY ny, 72 % iyield) as a white solid : 'H BEF Q8. 70
(s, 111)823(s 1H), 747760(m2H)7733(s 1H), 7.00- 30 7.18 (m
2H), 4.28 (t, 4.00 (s, 3H), 3.70- 4. 00 (m 411), 2.98-3.58 (m 811)

2.21-2.37 (m 6H : M (+ve ESI) : 478 (MtH)+. WO
01/ 21594 PCT%F&%%&@%&WI e 41- Preparation of Conpound No. 41 in
Tabl e 4 2- Pi cpisWveBSD: up@MyHy'ochl ori de (260 ng, 1.59 mmpl) was added to a

suspensi on of potassium carbonate (796 n? 5.77 mmol ), potassium i odide
(358 ny, 2.1 g og-,qgnno)am ino)-6-m oxy—7-( -morpholmopropoxy)qumazolme

4-( 4- hydr o , 0, , 1.92 mol
[ n(5 a)éet o)r(l)é %ﬁw&ﬂ%&tﬁ: ggﬁ‘gééﬁﬁ y‘géya‘{b rledlag%]?ows 1gghours The )
reacti on was cool eﬁlsoluﬁori aﬁﬂéﬁbmu@caﬂbenjl) 4—hmatoamhna(ﬂ)‘73ag,@d.5i mmebrand.4-
Purification sh.chr oqr |I|c N i th 0-4%
net hanol in % F@?Waﬂ?“}??@?‘@@é’ t%rgd% bﬂg’@? 1 68 %
yield) as a wgj &@1 i1do nﬂw&ﬁ\ﬁa{ewﬁeﬂ& f&b 53§01ﬁ'§bef31'é’)the x%a&%n(vﬁhs aﬁ!ﬂwedl
Hz), 8.30 (s, 111 09 (dt, 1H, 10 = Hz), Hz) ,

7.57 (m 1 H) t07co fto ?mlpgn( W;npgqqyure ﬂ‘hg@Oleswhqch bad prpclpgatgct]was collected by suctmn
1H, J=8Hz), %%%%eﬁw?&ﬁ& (% Q106 n?ls3 (Di'y‘?lEDof tﬂvssmgteﬁﬁ yie %e?d 4- 401

( M Hy, |v5 (+ve
4- (4- hydr txy - (3-(NeBborhraino)anilinp)-6-niethoxyet- (ﬂemtholnamdpony)quinaﬂms starting

mat eri al , t Q : na ous reaction to that
descri bed |nn‘$§2¥ﬂs??ﬁ%2 %Qﬁgﬁgé{s{” thﬂ‘ ‘no- 2-met hyl phenol (6.98 g,
56. 7 mmol ) ani-NMR{DMSO.Y: 13014 ,C9J4 ZIH), BG5S ($)H0, 340 @ ilL 7654s,79 0,
56.7 mol ), vyiel dedm&gé i}ém s ﬂgnl )lno -(6 H‘) |rr§t %E&’w%azol I ne
(17.72 g, 90 ¥y %u %80(%3 ;3@?5@,@%&@&5@ 2H313:5Q
Exanpl e 42 - rg)gwr]g@ Jabl e 4 An anal ogous
reactiontot')ﬁ G%eﬁ? E%QIB,IZ ‘exa 2%@’7 gﬁjtﬁqartlng wth 3-
15 MS (-ve ESD : 508 (M-H),
MS (+ve ESD) : 510 (M+H)".
Example 39 - Preparation of Compound No. 39 in Table 3
An analogous reaction to that described in example 17, but starting with 4-(1-

morpholino)aniline (45 mg, 0.25 mmol) yielded the title compound (120 mg, 99 % yield)
20 asawhitesolid :
'H-NMR (DMSO dg) : 11.33(s, 1H), 8.75 (s, 1H), 8.30 (s, 1H), 7.53 (d, 2H), 7.37 (s,
1H), 7.05 (d, 2H), 4.30 (t, 2H), 4.00 (s, 3H), 3.99 (m, 2H), 3.82 (m, 2H), 3.75 (m, 4H),
3.50 (m, 2H), 3.25 (m, 2H), 3.15 (m, 4H), 3.10 (m, 2H), 2.35 (m, 2H) :
MS (+ve ESI) : 480 (M-+H)".
25  Example 40 - Preparation of Compound No. 40 in Table 3
- An analogous reaction to that described in example 17, but starting with 1-(4-
aminophenyl)piperidine (44 mg, 0.25 mmol) yielded the title compound (88 mg, 72 %
yield) as a white solid :
'H-NMR (DMSO dg) : 8.70 (s, 1H), 8.23 (s, 1H), 7.47-7.60 (m, 2H), 7.33 (s, 1H), 7.00-
30 7.18 (m, 2H), 4.28 (t, 2H), 4.00 (s, 3H), 3.70-4.00 (m, 4H), 2.98-3.58 (m, 8H), 2.21-2.37
(m, 2H), 1.48-1.73 (m, 6H) :
MS (+ve ESI) : 478 (M+H)".



met hyl - 4- ((4- et hyl - 2- pyri dyl ) met hoxy) aniline (400 ng, 1.5 mol) vyielded
the title conpound (294 ng, 47 %yield) as an off-white solid : 25 ' H NWR
(DVSO Q@ 11.36 (s, 1H), 8.76 (s, 1H), 8.62 (d,  1H, J =7 Hz), 8.30 (s,
111), 7.WQOURIS4 ) 7. 54 (d, 1H, J = 8 Hz), 7.44 (m 2PFT/GROYRESIG | )
7.10 (d, IH J =8 Hz), 5.36 (s, 2H), 399 (s, 3H), 3.97 (s, 3H), 2.44 (s,
3H), 2.28 (s, 3H): Ms (+ve. ESI) : 417 (W+H) +.

3-Met hyl -4-((4- ' AR

_ used as starting material,
was obt ai neS2ak Lot = raee2y ml of a 1.6 N sol ution
i n hexanes, 38. %.pi¥alyl chi6 hIoﬁdé‘%ZGﬁfxﬂrﬁ;|1.$9n§ﬂ$l}'§vh§£ﬂd@at02a§asgéﬁkioﬂ' ne
(4.28 g, 40 mol ), in tetrah_}/ rofuran (70 ) .at -70 C WD 01/21594

PCT/ GBOO/ 03¢famtassium caehopatg (796,188, 15. 7{impelpotassiumsiedide (358 mgs 2.18mmeihandyubbl ed
t hrough (foyg_ _;HQ,PJ,E__ WiGe (ﬁﬂggt .1on all owed
to warmto gr(r%%len )%Berrpe a u?lg.) 6’#\%“%% C |8?1&i%gg%ure ’v&a@@ﬁ%p&}r‘ed and t hen
evapor at £d acetone (25aml) lBud thieireaxtiomheateid at reflug ford@ hoprsoThecteadsipn fwaa stoled,

chromat ogr a n siliga. gel, elutin it h.ethyl acetate ielded 2 5
Chyar oxo wec gHrsS ahe bl ammsgieii Vit iy by 8581 Bhethadigptvdm o) °sodi um
hydri de (15Qliéﬂ%ep,fehﬂiiig&Qﬁﬁ@%ﬁﬁﬁﬂﬁnennidibh[&rélﬁétﬂ&ne@j{iblde@ﬂﬁ(ﬁﬂﬁ'eﬁhbmﬁﬂs added

to a stirred solution of 2-(hydroxynethyl)-4-picoline (590 ng, 5.00 mmol)
in N met hy(43§meab8 % vield) s whitesolidnhi ent  t enperat ure. |

2- Fl - 5- 1y 7 : = '

stir lrjgcrzlof or %@%@gﬁg&;hgﬁén ? %@ﬁgg?gﬁ}?‘é)a\r@%ﬁggﬁg& é%%fqgggp’\t}\ggﬁp\gﬁ?ed

into watier €87 Hd))7.740, RHcI +8Hz)f 7.5, 1 &) T4l -2.45 (rd, 2H), @ , @H),[M.a%(ked,

foll db ' ' el d . '

200 (4 ot my St E e T 0, T 27 41 2 28668, 70 % yi €1 ) as @

yel | ow sol |ﬂIS(GQeE_SI§:F4(ﬂt(M1¥=lE'; on carbon (50 ng) was added to a sol ution of
MetNQ.

2-((4-met hyl - 2- péridgl Xy)-5-nitrotoluene (750 ng, 2.91 mmol) in
et hanol ( 15MSH{ye B9 : HHlol uti on was stirred for 2 hours at anbient

m ko, f o o) B inliione 3 bR Razoline, el Ptk maidhal GaE1 1 OF
met hy| - 45 ((ebtainedasifollowsyr i dyl ) met hoxy) aniline (420 ng, 63 %yield) as a
vel) o 0um B iy o3 Bl Sl SRR SRl e
met hyl - 4- ( (Z-methylpheiyol 26.98 g 36/7 lnmel)zad ¢ichlvrd-6;TadiheioxygyinaZolife nmol ) yi el ded
the tithe  CcoMOMnde (G o6 720me, bicider 4-Bihydrny 3 et laniling)-6,7- '
dimethoxyquinazoline (17.72 g, 90 % yield) as a white solid :
20 MS (+ve CD : 312 (M+H)".
Example 42 - Preparation of Compound No. 42 in Table 4
An analogous reaction to that described in example 17, but starting with 3-
methyl-4-((4-methyl-2-pyridyl)methoxy)aniline (400 mg, 1.5 mmol) yielded the title
compound (294 mg, 47 % yield) as an off-white solid :
25 'H-NMR (DMSO dg) : 11.36 (s, 1H), 8.76 (s, 1H), 8.62 (d, 1H, J =7 Hz), 8.30 (s, 1H),"
7.71 (s, 1H), 7.54 (d, 1H, J =8 Hz), 7.44 (m, 2H), 7.34 (s, 1H), 7.10 (d, 1H, J = 8 Hz),
5.36 (s, 2H), 3.99 (s, 3H), 3.97 (s, 3H), 2.44 (s, 3H), 2.28 (s, 3H) :
MS (+ve ESI) : 417 (M+H)".
3-Methyl-4-((4-methyl-2-pyridyl)methoxy)aniline, used as starting material, was obtained

30 asfollows:-
a) n-Butyllithium (24 m! of a 1.6 N solution in hexanes, 38.4 mmol) was added to a

stirred solution of 2,4-lutidine (4.28 g, 40 mmol) in tetrahydrofuran (70 ml) at -70 °C



'H-NVR (DMSO d6) : 9.60 (s, 1H), 8.43 (s, 1H), 8.39 (d, 1H, J = 7 Hz), 7.85
(s, 1H), 7.48 (m 2H) 7.15 (s, 1H), 7.02 (d, 1H, J = 2 Hz), 6.97 (d, IH J

—8Hz 6. = 2.8 ), 5. 1 2H), 3.93
3) 83 (“Zg g‘ﬂf*“‘lz 27 (i :)25 VB ((\S;e Eg?) 431(?|ﬁ(‘1%—1jf_2300%%%(+ve

ESI) : 433 (M+H) +. 3- Met hyl - 4 ((4 met hoxysg?- pyrldyl)rret hoxy) ani | i ne, used-
as starting nmaterial, was obtained as follows :: a) Asol ution of

2 o0l e e el A e 0 Pt

The residue wamywaﬁimdmdmemﬁaﬂalov(ea%%ammm&ﬁme gitrel Thet Sol ution
of sodi um net hoxj de %;s\ﬁa i@m sodium (1.0 g, 43 mol) and net hanol
(100 m). Therepgtionmixt \esrevaparsied imxarneBunfigaonet theerude 1 ef | ux

for 3 hours, Geghsd ﬂ9§1 Wé@&}ﬂﬁ dn%nli’cﬁ?rép gl#;ﬂgf% S seetifs g@i’&eﬁ il i Oned

bet ween wat er” and e 6{ acet at'e se“was sépar at ed.
Evapor at i ch ofhydiesym :ghﬁmcopna@é)oymalld%mbb hglt white solid.

4- et h ] 41 % whi t e sol d. 5
) L1t O OB AT T i ofn S0y Ssocqit ft Bingit off, s 00 Washer 16
Zrml ) ) was acklﬂﬂeld tom smmd Isotlmmitﬁz- yin;tgyl)-4-pxcolme (59(:? m%,hS .00 m{nr(])l) mNé0 )
- met hoxypi col i mml) in_die et her

at anbi e%!to téﬂﬁgﬁﬁm&@;"ﬁém é‘f‘" °”§?’F‘?‘ ?56“91615"!‘1%1}@“3 (8 meg 5.00nt o
an aqueo ure
1 AL b et b S
product bip f|rgadtionvwas peured mpwytexl(mcml) SPollectionydithe ylllowisalid wihidh precipitated,

di chl oroneth ﬁov@ )ldrg'ﬁ:gg%ae b&ﬁg(é rﬁ%ﬁ%ﬁ%ﬁ@@- m tp yridi ne
800 36 d 0% At
c(jescrlrrged in (Gg&ﬁﬁ ;%beldbastaﬁnamsom Wl5t h 2- ’

hyd t hyl) - 4- yrid 00 30 mmpl ) | el ded

(2 {(Loﬁérﬁoxyf)é- ;i';e PGW“}'&BPH@T o5 ( ‘Hg)t‘?’n%tﬂéflﬂ’etﬁéselmenﬁéz'(('ﬁﬂﬂ@@%%l d) as a
ello olid.p | e 42c,
)l;ut s\tNaftl Ing W t?; 2- ((Mt&ﬁ%%néz pyri d?l%l%]el%ﬁgxy - _Bf l?rsg%% uen éemFWO ng,

2.96 ol ) yiselutien was stirvas for 21,h01(r§ ﬁMltmxgnmlwwmm“xphgranf hydregeh580
aration of. ound

&g ZZ :%)nyll'glolﬁigaﬁ&}l\n a% agt%él [ipte, ol néyt%(y stoﬂvgf't i 8@%%‘%’5 VAcHo, Yigis 3~ 17,
but starting mcthyl-@((4-a€tthytb42myhdﬂ)xﬁétﬁexmmmie@2@mg; 63/90)yiali) uwayyeliowiguie ( 1.50
g 6.14 mol )E%m;a llg 39 H_]ee a}almon of Compound No, 43 in Table 4
An analogous reaction to that described in example 17, but starting with 3-
20  methyl-4-((4-methoxy-2-pyridyl)methoxy)aniline (670 mg, 2.75 mmol) yielded the title
compound (290 mg, 24 % yield) as a brown solid :
H-NMR (DMSO dg) : 9.60 (s, 1H), 8.43 (s, 1H), 8.39 (d, 1H, J = 7 Hz), 7.85 (s, 1H),
7.48 (m, 2H), 7.15 (s, 1H), 7.02(d, 1H, J =2 Hz), 6.97 (d, 1H, J = 8 Hz), 6.92 (dd, 1H, J
=2,8 Hz), 5.14 (s, 2H), 3.93 (s, 3H), 3.91 (s, 3H), 3.83 (s, 3H), 2.27 (s, 3H) :
25  MS (-ve ESD) : 431 (M-H),
MS (+ve ESI) : 433 (M+H)".
3-Methyl-4-((4-methoxy-2-pyridyl)methoxy)aniline, used as starting material, was
obtained as follows :- '
a) A solution of 2-picolinic acid (10.7 g, 87 mmol) in thionyl chloride (50 ml) was
30  heated at reflux for 18 hours before being cooled and evaporated in vacuo. The residue
was treated with methanol (25 ml) and then added to a solution of sodium methoxide
prepared from sodium (1.0 g, 43 mmol) and methanol (100 ml). The reaction was heated




compound (748 ng, 29 %yield) as a white solid : '"H NVR (DVSO d6) : 11.40
(s, 1H, 8.76 (s, IM 8.32 (s, 1H), 8.13 (t, 1H, J =7 Hz), 7.67 (d, 1H J
=8 Hz), 7.56 (d, 1H, J =8 Hz), 7.45 (m 2H), 7.35 (s, 1I—9 7.09 (d, IH J
= 8 Hz) ,WOOMRIHE oH) 4.00 (s, 3H), 3.97 (s, 3H), 2.6ECTEBIYESSS 5 Hg (5.
3H : 25 M5 (-ve ESI) : 415 (MH M (gve ESI) .417 (MH)+. .
3-Met hyl - 4- ((6-net hyl - 2- pyri dyl ) net hoxy)aniline, used as starting material,

was obt ai ned s follows a), An anal ogoys reactjon to that descrjbed in
exarpl e 4258 T 2 AOHRoMet A EBSHIR AR TS HERGRBYA i ne (2. 43
g, 20 Mol ) petivbdhl Witek atd et atatddnd Zhe otiidicipRakeWhdeharhted EVapbratioh e (2. 70
g, 52 %yield) as a yellow solid. WO 01/21594 PCT/ GBOOQ 03556 61 b) An

anal ogous retgeni¢ phase yielded methyl dmethoxypigolinebrearkoxaylate (610012, 41 %rxieldhasd t h
2-((6- net h%(, §otmri dyl ) met hoxy) - 5-ni trot ol uene (400 ng, 1.55 mmol) vyi el ded
3- et hyl - 4- - et hyl - 2- pyri dyl ) met hoxy)aniline (300 ng, 85 %yield) as a
yel | ow gum b)ex anigthiurd alumikime pydrise i( bmbof b0 Pdisohdiohidn diéthyl ethékald mmbl)5 An

anal 090U Cacthiel i SxoliBh ol Syl R R 2otz T St ol b
ol ) and 3dikthyldtier 450 2t) apfibidint teipdranidé) Theehdtiof wad 8rréifor £ hdd

yielded the title conpound (315 , 34 % yield) as a white soflid ;: 'H NWR
(DVBO Q 1 1intpoan agueoysisolutiorpaf g@% saltg230;m])and the reagtion mixtpre extractl (dt, 1H,

J 10 = 1, Tyi dhyllacts ?%Ls  Phrificatiod ?*ﬂ)e e by]ﬂ%hé 5 ?Ea};
7.29-7. 46 (‘r“r'xﬂff-‘d’,a g tseg s,oj“ld_%H) 05 . of Hoduhby ehoptoptenhy | 4
MBS (- vel@ESI 9n silichzR], ehting with/diShlorometisic)ethyl adat¢, lvidkjed 2-(hydroxymethyl)-4-
4- Chl or o- 6- hoxy-.7- 2-bEbfl. eth i nazol i ne, used as starting
mat eri al vvangﬁ“féﬂ%ﬁa'gié igeog "g%ggé?'lg@é& a‘é"%"?@’ssi um car bonate (62.2 g, 450
mol ) was aglded Awamnlopohsiehdtion®d that degtribed in éxafiple 42b5But Stagting30ith 20l ) in
di met hyl forpam de (400 m ) and f|he cti heated o C.
2,2,2-Trifl Gssromrm Ylﬁﬂéﬁ%ﬁ&r@&@%ﬁ‘g991'"51,05&8'6}%%1%84'%@0%%d over 15
mnutes anghrid)ameBehiHnbRRcAL (Y i 90 6 yiol) & Jillbisolid e reaction was
cooled to arbient 20 tenperature, diethyl ‘ether (400 m ) was added and the
reacti otf wad fi |Amanatpgousreadtionte thetdescribed in example 42, but starting with 2-((4-

methoxy-2-pyridyl)methoxy)-5-nitrotoluene (770 mg, 2.96 mmol) yielded 3-methyl-4-

((4-methoxy-2-pyridyl)methoxy)aniline (680 mg, 99 % yield) as a yellow solid.

Example 44 - Preparation of Compound No. 44 in Table 4 '

_ An analogous reaction to that described in example 17, but starting with 3-
20  methyl-4-((6-methyl-2-pyridyl)methoxy)aniline (1.50 g, 6.14 mmol) yielded the title

compound (748 mg, 29 % yield) as a white solid :

'H-NMR (DMSO ds) : 11.40 (s, 1H), 8.76 (s, 1H), 8.32 (s, 1H), 8.13 (t, 1H, J =7 Hz),

7.67 (d, 1H,J = 8 Hz), 7.56 (d, 1H, J = 8 Hz), 7.45 (m, 2H), 7.35 (5, 1H), 7.09(d, 1H,J =

8 Hz), 5.38 (s, 2H), 4.00 (s, 3H), 3.97 (s, 3H), 2.65 (s, 3H), 2.28 (s, 3H) :

25 MS (-ve ESI): 415 M-H),,
MS (+ve ESD : 417 (M+H)".
3-Methyl-4-((6-methyl-2-pyridyl)methoxy)aniline, used as starting material, was obtained

PS

as follows :-

a) An analogous reaction to that described in example 42b, but starting with 2-
30 (hydroxymethyl)-6-methylpyridine (2.43 g, 20 mmol), yielded 2-((6-methyl-2-

pyridylmethoxy)-5-nitrotoluene (2.70 g, 52 % yield) as a yellow solid.



was evaporated in vacuo and the 'r"'eéi.du'é. v'vas:'t"’aken up in a mxture of
diethyl ether (375 m) and isohexane (375 ml). The organic |ayer vvas
concentrated in vacuo to a total volunme of 250 mM and the solid whic

crystal | i sé¥O8UHS¥as collected by suction filtration. DryiGH éG]H’PO?Sr?E soI id
in vacuo yielded ethyl 4-(2,2, 2-trifl uor ogt hoxy) 3-met hoxybenzoate 25 (43.0
g, 52 %yield) as a white’ crystalllne sol1d : ' HERNR (DIVISOQ 7.57 (dd, 1H
J =2,8 Hz), .49 [(d 2 Hz leJ-

J =7 H), 5. s ( syafos gfuifei%w bige %zsc{*% i gkargple 426, but %#lns with - ci% :

M (+ve ESI) metayl9z bmdﬁﬁnamywmmfeqmmgphss fnoTicldédOstniEthy1-316s-

concentrated nitric acid (10.0 n 152 % wer e ‘added cautiously,
over 1 hour, msthwwclyﬁ)meﬁf&ﬂ%&ﬁﬁr@ml @p piyellpw ganut i on yi el ded

et hyl 4(22ﬁx ' ‘ 7] -3 9, 0.127 nmol) in
di chl or onet hane (. ) S ﬁ ter (40 M) at 5 C

The reactifn WO ommomm ﬂ&ﬁ&ﬁcnlﬁﬂ inesample d Aot startinglvmht@clﬂﬁm ent

bhabe vas. SerSiats %93235[%@118?5% PR DRG LA D BT $ U040 )
The organi ¢ plysideimetio ﬁ%,il%ﬁuﬁél)ﬁbld&@iﬂéffﬁle%mp@ﬁﬁ ﬂis mg phgxane
(150 M) was added and the solid which precipitated out Wwas co | eCted by

suction 5 fiId¢ld}asawhitssplidg of the solid in vacuoyiel ded et hyl

3- met hoxy- 4- (1 Dfft y HeR LA %,y4 el d)
as a yellow S%ﬁ-ﬁﬁﬁt%ﬂgﬁ%&{% H f%h%@é%gﬁ% lﬂﬁf &l SH ure 7%82@gd¥¥?(28%
and st aE t long Thi &) 4. 7Z(ﬂﬁAHNﬂFF2,BW5®(thHEU= 8"'123,7(39-745 (mlﬁms-'?*o'ﬂs), :
H NVR ( DMSO S, 4.90 (q, 2H, J =7 Hz
420435(m£ﬁ%%%@§ (5”%5) 9%6 1% (t '3H J = 7 HzZ) : MB (+ve EST)
. 324 (M+H)+MSX-vé\ES[DS'pHB$MJH)Of et hyI

3- net hoxy- 4- 2-trifluoroet hoxy)-6-nitrobenzoate (24.0 g, 74. 3 nmol )
and 10% pal | %$&+H°cﬁslla WT@O g) in a mxture of ethanol (100 m) and

t hyl t at g _ for 18
hours. 15, RenpCanR-Fmetify o1 RifldRisRiox PRI \RoE af ser e it v
evapor at i Bn iobtainedias follomtsded et hyl

3-neth 4- 2, il t.h t % | d
ety 4852 Bl SRR SR O AP 02 0081 o S i)

g H;lO (1 s, » 2|('|% (589 g03000mmaly.in almetﬂyliﬁﬁﬁarmdé (400 thly andtHe réaction hédfeld to 3265¢.( S

2-Tnﬂuoroethl;lz methanesulphonate (63.4 g, 360 mmol) was added over 15 minutes

and the reaction heated at 120 °C for 15 hours. The reaction was cooled to ambient
20  temperature, diethyl ether (400 ml) was added and the reaction was filtered: The filtrate

was evaporated in vacuo and the residue was taken up in a mixture of diethyl ether (375

ml) and isohexane (375 ml). The organic layer was concentrated in vacuo to a total

volume of 250 ml and the solid which crystallised out was collected by suction filtration.

Drying of the solid in vacuo yielded ethyl 4-(2,2,2-trifluoroethoxy)-3-methoxybenzoate
25 (43.0 g, 52 % yield) as a white crystalline solid :

'H-NMR (DMSO dg) : 7.57 (dd, 1H, J = 2,8Hz),7.49(d, 1H,J=2Hz),7.18(d, 1H, J =

8 Hz), 5.81 (q, 2H, J =7 Hz), 5.29 (q, 2H, J = 7 Hz), 3.82 (s, 3H), 1.30 (t, 3H, J= 7 Hz) :

MS (+ve ESI) : 279 (M+H)".

b) Concentrated sulphuric acid (64 ml) and concentrated nitric acid (10.0 ml, 0.152
30 mol) were added cautiously, over 1 hour, to a two-phase system containing a stirred
solution yielded ethyl 4-(2,2,2-trifluoroethoxy)-3-methoxybenzoate (35.3 g, 0.127 mol)
in dichloromethane (340 ml), acetic acid (173 ml) and water (40 ml) at 5 °C. The reaction



20 M5 (-ve EST) : 292 (MH M (+ve EST) : 294 (MtH) +. d) A mixture of |
et hyl -2-am no-4-(2, 2, 2-trifl uoroethoxy)-5-nmethoxybenzoate (20.2 g, 69.1
nol ) and fornman de (50ml) was heat ed at 175 C for 6 hours. The m xture was
al | oned tWOOYE4 o0 anbi ent tenperature, ethanol (150 PCHGBOUORISK) and t he
reaction 25 allowed to stand for 18 hougs. Collection of the solid which
had precipitated by suction filtration, followed by washing w th ethanol

2 50 m | d d 6-
Eret)tioxy 7- %%ﬂb’“{‘%l ? Were &'ﬁﬂ %?“S'Fﬁyﬂrﬁgﬁ'&}‘ﬁémlvt@@“ﬁﬂykwah g, 84 %

yi el d) as amrﬁﬁé)%%?%u&ﬁhb%é@hééegﬁaﬁﬂ andtheor me@mtﬁ%vam;éﬁ I H),
8.00 (s, 1112 51 , 7.3 90 (q, 2H, 30 J =
3.90 (s, Oml\vsT he arganicphase wasepng toamlomlume@ﬁﬁmo nyisohexpne) * . V\o

0172155 B FERPURARR O?@gmgt?t@m K BRABIA ek Boteclihy BRI

dr opw se to a SO

(2, 2, 2-tsi f filtwatiore Chrping pf the 4olid inwdcngueldat@lhylﬁ nhtbmq-«( QZSZ,B-utjﬂuoE&eﬂ?omy)ml ) in

! Théht-ﬁiteﬁf%wa\xgﬂt g@%""eaw‘f@r RSO iR, PRcRp B Brotirertlistded i n

vacuo and 1t ixtire of pre ﬁeﬁmm%)abmaﬂﬁai&cyﬁe"a(}nmﬁue}o renove

the last of the th| onyI chI ori de he residue was taken wup in
di chl or omet 1880550 i), the sol uti on was washed with saturated aqueous

sodi um hy deRRER @m BO114197 402 1EHodTg) 2B ViE) A ARMLE (nase v

dried over nmagnesium su I'vent evaporation in v cua yi el ded
4-chl or e 6- ZH);.HtﬂMs,BHO,Z,IQZQJHM#IHQ)r oet hoxy) qui nazoline (16.3 g, 97 %

i el d | +H-NUR (DVBO Q 8.95 | H), 7.65 (s, 1H),
Y o5 %saslﬁﬁ’&@"%@é‘?qbg“zwiﬁ)_ 7 He), ( 4. ooQ(s 3H) : (ﬁ/s (+\|;|)e ES) :(393 H)295
(MrH) +. Exagpl e AlGusperBichiettyl «metHox{-anR2i0gfiNeroethbxy)-6-Mitlobshzdaté\R4anal ogous

reaction to that described in exanple 17, but starting with 4-chloro- 15

6- met hoxy- 78 (743mmeh and Hsp g% Farhon (31048 in 2 mixtyre of ethangh {390 mbgad
AT ol e s s i, 11
d6) : 8182 Removuhyf thecaalystdy filtrtiongollawedchy solyent evap@atiatcz vaddp,yieldetts ( d,

ethyl 3-methoxy-4-(2,2,2-trifluoroethoxy)-6-aminobenzoate (20.2 g, 93 % yield) as a pale

brown solid : :

'H-NMR (DMSO dg) : 7.20 (s, 1H), 6.45 (s, 1H), 6.40 (s, 2H), 5.70 (q, 2H, ] = 7 Hz),

4.20 (g, 2H, J =7 Hz), 3.65 (s, 3H), 1.32 (t,3H, J =7 Hz) : '

20 MS (-veESD: 292 (M-H),

MS (+ve ESI) : 294 (M+H)".

d) A mixture of ethyl 2-amino-4-(2,2,2-trifluoroethoxy)-5-methoxybenzoate (20.2

g, 69.1 mmol) and formamide (50ml) was heated at 175 °C for 6 hours. The mixture was

allowed to cool to ambient temperature, ethanol (150 ml) was added and the reaction

25  allowed to stand for 18 hours. Collection of the solid which had precipitated by suction
filtration, followed by washing with ethanol (2 x 50 ml) and drying in vacuo, yielded 6-
methoxy-7-(2,2,2-trifluoroethoxy)-3,4-dihydroquinazolin-4-one (15.8 g, 84 % yield) as a
pale brown crystalline solid :

H-NMR (DMSO dg) : 12.10 (s, 1H), 8.00 (s, 1H), 7.51 (s, 1H), 7.30 (s, 1H), 4.90 (q, 2H,

30 J=7Hz),3.90(s,3H):

. MS (-ve ESI) : 273 (M-H),
MS (+ve ESI) : 275 (M+H)".



2H), 7.38 (s, 1H), 7.28 (d, 1H), 7.00 (d, 2H), 4.32 (t, 2H), 4.02 (s, 3H),
3.99 (m 2H, 20 3.80 (m 2H), 3.48 (m 2H), 3.30 (m 2H, 3.11 (m 2H),

2.30 (m 2% l\/lS(+ve ESI) . 555 (MHH) +.

4- Chl or 0- 6 WRIHHRIA 7- (3- not 5hol i nopr opoxy) qui nazolifne, us@FTLEBYPMNESEt arting
material, was obtained as follows : a) A.m xture of norpholine (261 m,
3.00 m)l) and 1- brono- 3-chl oropropane (14 25 mM, 1.50 nol) in tol uene
(900 M) was stirred for 18hur anbi rature ddi ti onal

1- br ono- 3- chl B opr imgthylforgamide ()1 )W‘B”f‘)dedﬁégmg do a selution.of &-msthowycd-
stirred for a?fm-hﬁmfor&tﬁ&ky)’& Qflﬁh)’di’&ﬂufahblhﬁ#-%ﬁe {13.9 £59 76nhBB lﬂﬂﬁ&igpl tated

solid before filtrate was concentratedln vacuo. Distillatio of the

crude oil vyi ethieriden(200ml) and the saction wis hegtedinbreflys fqr Hilwuss. Fhe reactionvas

21y, 555 (mSoHgh BgSniy °Bﬁ?id93/ﬂ§§m? V"?‘W%‘h%ymiﬁ@@“‘m%ﬁ% 25582
PCT/ GCB:EIOI 0355with Muenb’&((meﬂfﬁlryzmove]ﬁé lz(st\bﬂlhd-t}ndiM chlondde '(lj'he residue was taken

N- ( 3- 30
i s, 4o aSRilHTesRIRgRa 550 TpE ol pioh washed Y6 SHiIR S bR sotvey
pot assi um caﬁya%g%hea&a&é&e Q)lutﬂm7(§x@3b)ml) ﬁldjﬁlgsfgaﬂxkfpﬁis@%ﬁﬁeém m) at 80

C. The reaction was 5 heated at 80 C for 90 m nutes, cooled to anbi ent
t enperat ure, mmeém@csuhahatet $rlvent pyaperation ébyrsun yielded d-chlore-eruethoxphe (22,0 e

product was t,glhg B‘?Pﬁigﬂﬁf)‘?ﬁ%(’lg&%ﬁ%zmay Lﬁ red and washed with

water (2 x 20 evaporation in vacuo

yi el ded etthyl 'IBNMR fle;%OéldsI38ﬁb(sth),ﬂr&Sr(s,dﬂl)x?)Zb@lH)}TSd)S((ﬂlmH5!=§17 HESO %
yield) as a‘g@#& gﬁill ow oil which crystallised on standing to afford a
pal e yellow s 0 'H NWR (DVMSO 46): 7.55 (dd, 1H), 7.40 (d, 1H), 7.05

(d 14, 4 SMSGCER); B930S MHFE) | 3,80 (5, 3H), 355 (m 4H), 2 40 (1,
2H), 2.35 (m_4H), (m 1.30 (t 3 . MS (-ve ESI) : 324 (MH)"
c) Concent r atXXANaE 1 -h,. ,:w of:Gompe ' @anlested nitric acid (19. 0

o o250 o) e sl g 1 ol et
3- met hoxy#s4- (GmﬂlopMKBﬁmmpmmnpr})peqaqmnazo(iﬂﬁ(% g, 022 &Bﬁolnﬁiu) (4-4mino-2-
The reacti ontiemenry Skt Ta g 0af mimdfgelde fle WFermBRURATS, ( ne
aqueous phasemng, 86 % yield) as a white solid :
_ 'H-NMR (DMSO d) : 8.82 (s, 1H), 8.35 (s, 1H), 8.11 (d, 1H), 7.79 (dd, 1H), 7.43 (d,
2H), 7.38 (s, 1H), 7.28 (d, 1H), 7.00 (d, 2H), 4.32 (t, 2H), 4.02 (s, 3H), 3.99 (m, 2H),
20  3.80 (m, 2H), 3.48 (m, 2H), 3.30 (m, 2H), 3.11 (m, 2H), 2.30 (m, 2H) :
MS (+ve ESI) : 555 (M+H)".
4-Chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline, used as the starting material,
was obtained as follows :

. a) A mixture of morpholine (261 ml, 3.00 mol) and 1-bromo-3-chloropropane (148

25  ml, 1.50 mol) in toluene (900 ml) was stirred for 18 hours at ambient temperature.

Additional 1-bromo-3-chloropropane (25 ml, 0.25 mol) was added, the reaction was

stirred for a further 1 hour and then filtered to remove the precipitated solid before the

filtrate was concentrated in vacuo. Distillation of the crude oil yielded N-(3-

chloropropyl)-morpholine (119.3 g, 49 % yield) as the fraction boiling at 70 - 80 °C /2.6
30 mmHg:

'H-NMR (DMSO d¢) : 3.65 (t, 2H), 3.55 (m, 4H), 2.40 (t, 2H), 2.39 (m, 4H), 1.85 (m,

2H):



was separated, and the aqueous phase was taken to pH 9 by addition of 40%
aqueous sodi um hydroxi de solution (775 m). Extraction of the aqueous
phase with 20 di chi oronethane (3 x 600 m ) and subsequent sol vent

evapor at i VR ESMcuoyi el ded et hyl PCT/GB00/03556

- 3- net hoxy- 4- ( 3- rmrphol I nopr opoxy) - 6- ni té‘obenzoate (141.3 g, 86 %yield) as
a yellow gum: H-NI\/R(CDC13) . 7.50 ( 7.10 (s, 1H), 4.40 (q, 2H),
4.20 (t, 2 4. 00 70 (m 4H), 250 (t, 2H), 2.45 (m 4H), 2.05
(m 2H), 1%((*YGE§ 154%*!@5 (+ve ESI) : 369 (MrH)+. d) A suspension of
ethyl 3- metgoxy-dx ﬁ@h[@éﬁbﬂl)n%ﬁidﬁﬂ@@@g,@ﬂ'ﬁ&l?&%ﬁé&&?&ﬁé?ov&ﬂ) 359
nmmol ) and 10% pal I'adi um™on “car bon . in a mxture of ethanol (200 m)
and et hyl amem@@éo(azsgmowﬂethﬂya@llﬂp(%&B,&ﬁ%nommmmd@@mﬁmhydrogen for
18 hours. ohate éh@‘{ %y‘@ %@ﬁjg{)&{ ormlahhid 300 By 4 8b SCEL RYcrid g Was

evapor at i on qr

3- met hoxy/ - 4hdaied HPSP VO Fdr90 RRIRRE KdolEd BTN élzﬁ&raan&%ﬂuaw el d) as
a brown oil : WO 01/21594 PCT/ GB00/ 03556 65 ' H- NVR 7 15 (s, IH),
6.40 (s, 2rgoncentad i vacupyThesruds preductyps take ngmleéleﬂyi—ﬁm Ps, 3H), 3.55

4 -
£S5y 1 37 e andehecttwalh 23 D0p 2 A pifke (B mb. Soluce 3?%’!?% syt
? et hogy ga(gge mfdpdheﬂlwthﬁmfmgmﬁi&wpho Co]r}mmnpmmtmntdhwmbs 380 mrtdlh td) in

or mam de was al.e Ur, s r IC e a
smal | armurﬂsa(p?g)%ﬁu?w&‘lw igh grys %‘?H‘ |°Pls@88'(5‘§§°£k?rflﬁé’a]reéfﬁli‘f‘? *The reaction
was cogl ed'H-NMRDMSOE) ¢ hSSQdd:QFﬁ 7f4zr(aam1)ieow& QH) i4p5v@c uo.

Trlturatlon of the solid residue with Iso ropanol 100 fol | owed by

drying in vi®ud.80s Hyed6m¢H), 2.40 (t, 2H), 2.35 (m, 4H), 1.90 (m, 2H), 2 .30 (t, 3H):
met hoxy- 7- (¥ WPWXV) 3, 4-di hydr oqui nazolin-4-one (83.0 g, 68 %

yi el d) as aggjlgi%ir o) - "HNWR (DMSO d6) : 12.00 (s,1H), 7.95 (s,

3 0 (7 D tqjsmph?qgﬂmogﬂ)m 0 113.081160.289{1 TP

: t, : ] : 2H) . ve [ ; Ay

Cove st ) feftap cafibisy. et mipik eiG 164 fre-plabe s prbbisibe i o ¢ 0
a sol utipon sm‘i-reﬁsdil&ﬁdime&ﬁetﬂyl 3-methoxy-4-(3-morpholmopropoxy)benzoate (76.5 g, 0.237

(3- nDrphollno ropoxy) -3, 4 gdro guij nazoli n-4-on 61

t hi onyl in lchloromethane (60 ml), acetic acid (300 ml) and water (70 m.lc)JatS °C. The

reaction was allowed to warm to ambient temperature over 18 hours, the aqueous phase

mol) in

was separated, and the aqueous phase was taken to pH 9 by addition of 40% aqueous
sodium hydroxide solution (775 ml). Extraction of the aqueous phase with

20 dichloromethane (3 x 600.ml) and subsequent solvent evaporation in vacuo_yielded ethyl
3-methoxy-4-(3-morpholinopropoxy)-6-nitrobenzoate (141.3 g, 86 % yield) as a yellow
gum : | |
'H-NMR (CDCl) : 7.50 (s, 1H), 7.10 (s, 1H), 4.40 (q, 2H), 4.20 (t, 2H), 4.00 (s, 3H),
3.70 (m, 4H), 2.50 (t, 2H), 2.45 (m, 4H), 2.05 (m, 2H), 1.40 (t, 3H) :

25 MS (+ve ESI) : 369 (M+H)".
d) A suspension of ethyl 3-methoxy-4-(3-morpholinopropoxy)-6-nitrobenzoate
(132.2 g, 359 mmol) and 10% palladium on carbon (3.0 g) in a mixture of ethanol (200
ml) and ethyl acetate (2000 ml) was stirred under an atmosphere of hydrogen for 18
hours. Removal of the catalyst by filtration, followed by solvent evaporation in vacuo

30 yielded ethyl 3-methoxy-4-(3-morpholinopropoxy)-6-aminobenzoate (122 g, 100 %

yield) as a brown oil :



chloride (700m) and the reaction was heated at reflux for 3.5 hours. The
reaction was cool ed, excess thionyl chloride was renoved in vacuo, the
residue was_taken up in water 20 (500 nl) and this aqueous sol ution was
taken to pFVOH3S3di tion ‘of “saturated aqueous sodi um bi CETEERMOEEo! ut i on
(300 nl). The aqueous phase was extracted th dichl oromethane (2 x 400
m), the organic solution:was washed with brine (400 m) and the solvents

125 1T BN R GG i
o R '(Q:ODF’C&%@%@ M,B@qmlﬁf)a,(mmzrﬁm %m@d% L85 ¢ 35 (8, mﬁjonlsr(%m% S0 | :
4.05 (s, 3H), S:(- S(I)n3347 260 (t, 2H), 250(m 4H) 2.10 (m 2H):|vs

(+ve ESI) : P@tglz 47 - Preparation of Conpound No. 47 in
Table 4 30 An anal ogols reaction to that described in exanple 17, but

starting vithe)(4- AsdintiorRoftetiil 3ihahwqye(danprpholitdpropmaiRérsininobatvoate ({308 Ny,
0. 24 I l.ded the. title, d (118 % yi el whi t

ol 1d T vip b18 3YE Eaielfin e B0 b et Destodia 1A o o dirngdviichy © 5 a1
(s, 1H, 8. 38t1rﬁ§asrﬁkﬂam3u:ﬁ@2$ fl) &hihmdziis'ﬁﬂe& Qut o%'ﬂiereac?loﬁ()ﬂ(é}eacgbﬁwaéf 30 (t,

2H), 4.03 (s, 3H), 0 (m 2H), 0 (m H, 3.28 (m 2H),
3.10 (m 2H),copleddo é%é °an)dtheme§sf¢gngmd\;wasmo(at¢d4yvacz@ Esiturgsion of the

P21 R Mol G0 o PRk SIS 0 11
6- acet oxy07- rmethmw‘q-(ﬁ nmipliohﬁq;r()ﬁ&@) B@-dikydeshuir@blin-2ode 8310 %'68(% $ield as

pyr|dyl met hogﬁp}a&g 142 ng, 0.65 rrm)l) yielded the title corrpound (200
ng, 77 % te solld: 10 " H-NWVR (DMSO d6) : 11.06 (s, 1H)

&?5 (755éH%d ‘@ﬁﬁﬁ(b_mgtﬂds 715%0 msrrgé nﬁjhg@gﬂ “ 17(?(H§ %J‘S‘& J =28
3H), 2.37 (s, 21'91—9 85 (syBH), W@SM)H),Z%B,?(IMWS(%% Q%QmEﬂ-I) 435 (M+|‘|)*

éSf |4ug:1loozo( ?9 gyr | ")73'1%?#‘{{3%7 gﬁ: In?f\gl ! nﬁsggdas the starting materials,
wer e obt aisnedM8§+¥edEiSIPYE20 (M+H)".

' 1) Dimethylformamide (2.0 ml) was added dropwise to a solution of 6-methoxy-7-
(3-morpholinopropoxy)-3,4-dihydro-quinazolin-4-one (83.0 g, 261 mmol) in thionyl
chloride (700ml) and the reaction was heated at reflux for 3.5 hours. The reaction was
cooled, excess thionyl chloride was removed in vacuo, the residue was taken up in water

20 (500 ml) and .this aqueous solution was taken to pH 9 by addition of saturated aqueous |
sodium bicarbonate solution (300 ml). The aqueous phase was extracted with
dichloromethane (2 x 400 mi), the organic solution was washed with brine (400 ml) and
the solvents were removed in vacuo. Trituration of the solid residue with ethyl acetate
(150 ml), followed by drying in vacuo, yielded 4-chloro-6-methoxy-7-(3-

25 morpholinopropoxy)quinazoline (53 g, 60 % yield) as a pale brown solid :

H-NMR (CDCl3) : 8.85 (s, 1H), 7.39 (s, 1H), 7.38 (s, 1H), 4.30 (t, 2H), 4.05 (s, 3H),
3.70 (m, 4H), 2.60 (t, 2H), 2.50 (m, 4H), 2.10 (m, 2H) :
MS (+ve ESI) : 338 (M+H)".
Example 47 - Preparation of Compound No. 47 in Table 4

30 An analogous reaction to that described in example 17, but starting with (4-
amino-2,6-dichlorophenyl)-4-chlorophenylsulphide (73 mg, 0.24 mmol) yielded the title
compound (118 mg, 86 % yield) as a white solid :



a) A mxture of 6,7-dimethoxy-3,4-di hydroqui nazolin-4-one (20.0 g, 97 mol)
and racenmic methionine (21.7.g, 146 mmol) in nethanesul phonic acid (150
m) were heated at 100 C for 5.5 hours and then allowed to cool to anbient
t enper at W@ OHIM4 18 hours. 20 The reaction was poured | REYCE8PSHat er (750
m ), the pH of the aqueous sol ution was, adjusted to pH 6 (by addition of .
2. ON aqueous sodi um hydroxi de solution) and the solid which forned was

i ssolved i TRV 030D i ' Grrmne i e, o3 200740 B BE 3a08 b )

The sol ut | o710 KREAGFICRE 280, AOD(EC3ITRY.00 (AODED, 3E0YHRGONRL DAY 3iapt 0 col d "

ection of the resultant soflid by suction

wat er (1050

filtration, (nl,@%l'l)oi/\k‘b(%ﬂlﬁr%ﬁ%gmm)vacuo, yi el ded

6- acet oxy- 7M§?t qggﬁ dr o- qui nazolin-4-one (13.9 g, 57 %yield) as a
pal e- brown sol f% ﬁoéll\@ OQ 12.16 (s, 1H), 8.05 (s, 1H), 7.75 (s,
1H), 3.9 (E le 48 - Pheyfavatio urfd No. w8 ii-Pabled 233 (M H) b)

Di et hyl f or mami 25 se sol ut.i on, of
6- acet gxy 7- &R)%&?l‘??%s W%?ﬂ?&i‘bﬁ’ﬁg‘%ﬁ?%ﬁ 1 s?’é“ g’gﬁé'chWB?') in
thi onyl Ch'&ﬁéedﬁ( (ﬂﬁ@m&iyq\liﬁagamﬁxm @d&iﬁ&@t)&ﬁ&é&lmﬁh@d the reaction

was heated at_ rerlux for 1.5 hours e reactjon was cool ed, excess

t hi onyl ch|msdul§1%m)rwbve&! 2wgv%éaalan%lﬁ%d%gﬂﬂemnmd%d@sﬂaé@ with
t ol uene (Zayield PE it Bligenove the last of the thionyl chloride. Drying in
vacuo yi el ded 4-chl oro-6- acetoxy-7-net houggw nazol i ne hydrochl oride (14.7

g, 87 Wi e'IHiN\&(WS& dgk: K6 @, 1yPB, 885 61 39<onl 2H), t7-R8udt, A H T 11di7

purificati ( 1 1

300 (o s BTG T SRR I 56k 1y 3 By 2 Ror 48 dety s g B atl ol
reaction tosgmggsﬂ)eagm(&;eﬂ)l n exanpl e 42b, but starting with 2-
(hydroxyneth r|d|ne 3.50 g, 36 mol ) and 3, 4-di fl uoronitrobenzene
(5.00 g, 31 (ﬁ@,ﬁy ded

2-((2-pyri %)(Wm)(ﬁﬁi‘l\ﬂmm“ uor obenzene (4.50 g, 58 %yield) as a
yel low solid. d) An  anal ogous reaction to that described in exanple 42c,

but st at% i rigchiprorp-acetoxy-7-msthexyninazoline ayd 3-Huprord-2-pyididlresthaxyaniimes g, 18. 1
| | | 1.86 g, 47 % | d
gtsma)ye%/: gwlgg(g?&hg %gxmﬂat% Yg%rdbgyepar a({m%) gpl Oloﬁm(md Nog 49 | n0 %gl e)

5 a) A mixture of 6 7-d1methoxy-3 4-dihydroquinazolin-4-one (20.0 g, 97 mmol) and

racemic methionine (21.7 g, 146 mmol) in methanesulphonic acid (150 ml) were heated
at 100 °C for 5.5 hours and then allowed to cool to ambient temperature over 18 hours.

20  The reaction was poured into cold water (750 ml), the pH of the aqueous solution was
adjusted to pH 6 (by addition of 2.0N aqueous sodium hydroxide solution) and the solid
which formed was collected by suction filtration. The solid was dried in vacuo and then
dissolved in a mixture of pyridine (20 ml) and acetic anhydride (150 mi). The solution
was heated at 100 °C for 1 hour, cooled and poured into cold water (1050 ml).

25  Collection of the resultant solid by suction filtration, followed by drying in vacuo,
yielded 6-acetoxy-7-methoxy-3,4-dihydro-quinazolin-4-one (13.9 g, 57 % yield) as a
pale-brown solid :

'H-NMR (DMSO dg) : 12.16 (s, 1H), 8.05 (s, 1H), 7.75 (s, 1H), 3.90 (s,3H), 2.25 (s,
3H):

30 MS (-ve ESD): 233 (M-H),

b) Dimethylformamide (0.25 ml) was added dropwise to a solution of 6-acetoxy-7-
methoxy-3,4-dihydro-quinazolin-4-one (13.8 g, 59.0 mmol) in thiony! chloride (150ml)



An anal ogous reaction to that described in exanple 30 but starting 3-

am noqui noline (72 ng, 0.50 mml) and 4-chl or o- 6- met hoxy- 7- ( 3-

nmor phol i nopr opo qui nazoline (168 ng, 0.50 mol) ylelded the title
conpound (2%9 % ?% 497 %yield) as a white solid :%20 ' H NUISYBREDF 11. 97
(s, 1H, 11.11 (s, 1H), 9.:33 (s, 1H), 8. 89,,(5 k). 8.74 (s, 1H), 8.57 (s,
1H), 8.10 (d, 1H), 8.05 (d, 1H), 7.81 (t, 1H), 7.69 (t, 1H), 7.46 (s, 1H),

4.34 (t, 0 77 6

2. 26-2. 43 (m”“éﬁi‘ Feafgfon (‘%‘5’)**%%?%“°ﬁ%§%§' '}%“5@ Théjeatio ogl%aglog{.%?’ae%sﬁe
conpounds of thivnyl mm&oclelvm remhvdduitz) vadyo r]aa&thmedladtrfamd obédlwiiﬁ t(ﬂfiéx#e\(ﬂky of
t he aur or a2 e an t It cel Ccycle an C roliferation.
These propertgi@?)rfﬁFm‘B’étg"su@%‘égﬁd”PB}d 1%’5'"{%{’?{6‘7”8#? ot t he
procedures Sejcefyd Gﬁahzdlﬁe\{?&rb&ﬂaﬂd&(ﬂ m@ﬁemgsﬁ @bég&gah est This

assay determ nes ?he ab| est conpoun "to inhibit serinelthreonine
30 ki nase hctwhichyvasm\&m erpurificationray be obt ai ned by total gene

synt hesi s or hi e

xpr essi on sy SRR EOUED ol "R BT b Giten R 5; Fh o T Gl
activity. |In MSq+eaESD)oR5haMMeH}l, the coding V\D 01/ 21594 PCT/ GBOO 03556 68
sequence was isolated from cDNA ol se chain reaction (PCR)_ and
cloned into Phe Béﬁ‘r?-ﬂ‘a%ﬂ%}squmr%é'? #&Pﬁ@@ﬁ&%&ﬁ%@?@tm&%&%he

bacul ovi r s empaRRPhaRylyRFiide (3.8685iEamolfnd 64- aﬁe&a}u gtdwg)b?w es).
The 5 PCR prifer contained a recognltlon sequence 1e restriction

endonucl e&be Bmeb yislded 3-(rpyridyhwethoxy)cthitrgflgorobepaencd(d 50@1;158; Yeyieldyaxh t he
i nsertion of Bﬂsl& ral gene in frame with the 6 histidine residues,

spacer regio an r prot ease cl eavage site encoded by the pFastBac HTc
vector. The 3d) PCRApanabegous rpttiomad thab desatibal i lexaiyslp 426 Gotstatihg wikl d-(2-onal

Che restri ot i BRCYDREBASI EBeRIToPer A b crpras e osedtéice (5
TAC CCA TAC %d%e&g,ﬁ%l% E%C4$@ﬂ' yild} ad %u%“)soﬁacoded for the

pol ypepti de sequence Th| S seuence derived fromthe influenza
hemaggl ut th pExample 49; : 2, pbeed t ope sequence that can

e e 991 R P A BRI
term nal | y i ndnhinequisoline mgm.smmmllamﬂa-mﬁnahéw ‘&ZS
" morpholinopropoxy)quinazoline (168 mg, 0.50 mmol) yielded the title compound (232
mg, 97 % yield) as a white solid :
20 'H-NMR (DMSO ds) : 11.97 (s, 1H), 11.11 (s, 1H), 9.33 (s, 1H), 8.89 (s, 1H), 8.74 (s,
1H), 8.57 (s, 1H), 8.10 (d, 1H), 8.05 (d, 1H), 7.81 (t, 1H), 7.69 (t, 1H), 7.46 (s, 1H), 4.34
(t, 2H), 4.09 (s, 3H), 3.77-4.09 (m, 4H), 2.82-3.77 (m, 6H), 2.26-2.43 (m, 2H) :
MS (+ve ESI) : 446 (M+H)".
Biological Data
25  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
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
30  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
polypeptide with serine/threonine kinase activity. In the case of aurora2, the coding



15 protein. Details of the nethods for the assenbly of reconbinant DNA
nol ecul es can be found in standard texts, for exanple Sanbrook et al.
1989, Mol ecular doning - A Laboratory Manual, 2nd Edition, Cold Spring
Har bor LaWOOHEHP4 press and Ausubel et al. 1999, CurreRETEBBYEEM s in
Mol ecul ar Bi ol ogy, John WIley and Sons ¢8nc. Production of reconbinant virus
can be perfornmed follow ng manufacturer’™s protocol 20 from G bcoBRL.
Briefly, the pFastBac-.l wvector LI yi t he aurora2 was , tr.ansf or ned
"nto £ col feubmmes uas el Tt TSR hnba et sfiih BoRiondPOR BREn iR Dy
and via a theBap®Hi dnd Not Exestiictiomeridosucleake sites of the baculoviriis bXpressfoavediae vect or
cont ai ni ng gentanycin _resistance gene and_t he aurora2 gene |ncluding the

R futeriechel

bacul ovi r usPFaséiag {GibegB ogiegn Ty EYRprimsr cpptained 8 ¢ he bacni d
DNA. By Seb\ﬁlﬁéégﬁﬁ(;b&%gﬂ&ic%PﬁﬁWi&ionl&mﬁ&Bahﬁ-ilr??d/ﬁE bier2Rddifg 92l

resul t ant i es should contain reconbi nant bacm d DNA eRcoding

aur or al . 5 BaseqirehcB\Phiswallowsd the-insegtibnfof dha anrera2 géne in framne with|the § histiding ev er al
BH10Bac whit e ,col oni r ' ' Sf21
ool oo onnter i SR TeAR e RN SR clelfhe SROGRBAGI ud PHARIEHR

Cel 1FECTI N veztog£cThie 3 BCRoindek feplactd theiampraestof codoniwith additiorml cadiig ons. Vi r us
30 particles were rvested by collecting cell cultyre nedium 72 hrs post
transf ect i offIUERcS fgﬁ"‘?siyaﬁ@mcﬂﬁ?ﬂ adg‘é’gmpﬁn F?ﬁuﬁwl%ﬁ’dbe et ensi on

culture of SidohscléSsNai1NIThS alidiioddl Codif bdgaéte (5'GAC CCUl TAC GABGITYFM was
harvested 48 hrs post infection and virus titre WD 01/ 21594 PCT/ GBOO 03556

69 det eltri N€GABARJAC 6CAREE TAA ) encodedsfay the pelypentide sequenags st ocks were
q e int bl 3 ' P IS, " O
078 1o aoclr YRVITIYAS Ihidleflints, défvddndh uf ilebtiengbiteflprordip, 36| 10 |10

scal e expr efi&juenthoiised ag Dtaglepitope 3equence! thaticay be ide@tifiadvsingispecifid S were 5 grown
at 28C in TC100 nmediu u enent ed wi 0% f oet.al .calf serum ral ex
and 0.2% F6@°¥9"Eﬂrﬁﬂ?‘°@@?‘§f’g %7 regﬁmgm#é%h aG %ﬁapéih°ﬁf‘b‘e§?°°§cﬁ5 E%.#'V\hen %he
cel | densi t§minSRFERE tabgek TO@rmtiaAllySinfThenza hétRdggMbin@pitsleqsdged aitdofa2

pl aque- pure aurora2 reconbinant virus at .a multiplicity of infection of 1

and har Vst pateims Detils of thg methods\for the assemblyof recombingnt PNA @gleculesean bger o

per f or med : ' I C VIO l.pof 10 2.0 X
105 cel s viopdin SirRERNoA T Sl Safidol cFal” PROPMOIPRFCloRlR A8 2

hydr oxyet hyL4borgtery Manual, 21 Exlitiop: Geld Spring HerborLaboratry presyani Ausubgletali 00 mvi

™ 2. ner cabPOeOHERB ot Myl FRon SRR B BV o o St

| g/ m Production of recombinant virus can be performed following manufacturer's protocol

20 from GibcoBRL. Briefly, the pFastBac-1 vector carrying the aurora2 gene was
transformed into E. coli DH10Bac cells containing the baculovirus genome (bacmid
DNA) and via a transposition event in the cells, a region of the pFastBac vector
containing gentamycin resistance gene and the aurora2 gene including the baculovirus
polyhedrin promoter was transposed directly into the bacmid DNA. By selection on

25  gentamycin, kanamycin, tetracycline and X-gal, resultant white colonies should contain
recombinant bacmid DNA encoding aurora2. Bacmid DNA was extracted from a small
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

30 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 107
cells/ml. Cell culture medium was harvested 48 hrs post infection and virus titre



| eupeptin), using 1.0 m per 3 x 107 cells. Lysis was achieved using a
dounce 15 honogeni ser, fol lowing which the |ysate was centri fuged at
41,0009 for 35 mi nutes. Aspirated supernatant was punped onto a

di aneter cWQRHHSY aphy cotuim containi ng 500 | :Ni.- NTA (r?qT(‘i“f"S’”ﬁsF acetic
aci d) agarose (Q agen, product no. 30250)69 whi ch. been equilibrated in
lysis buffer. A baseline [#€vel of UV absorbance for“the eluent was reached

after washi ngy | 4 f q@@q,s 20 of
wash buff er (2%&%\/@@ a%hfhi’ e Bisay YRLSRL) Yﬂsz%wkmkvl R o ‘eﬂbt -

2- mer capt oet h$f@@nyl "High M @eﬂﬂﬁt@mtlplFW@fmfmn MODxof ¥ togseertain exptession ofs i ng
el ution buffer 7.4 at 40C, 100 mM KClI, 400 mM i m dazole, 2
SR F IR mep

v 2- marcaptl(%? on fraction (2.5 m) correspondlngtothe
peak in UV abs@obthetagesscalecxptessioreet auldra2 kinaseiaotivity, 8£21iinsect @ilotvaieni ng
active aurora2 kinase was 25 dialysed exhaustlve t dial y5| s buffer
(25 mv HEFfES grewnat 28°Cig TC198gnediny supplemented yith P@?e/)f%‘—%?kﬁi? seryn LY BalREN; det -

a0 (V1) T Gl ks E"“I'Q*IFS* ma G4 WIEHOR RIRPrig bt S5 8 SPacER O iy

titrated int assa N wth enzyne l'uen 25mM Tri's
pH7.5, 12. 5m\nearstned1(2x$ eDaml’ ﬂﬁmweacmiepteda\hthuﬂ&@h-pumm&emmmm

diluted 1 in 666 'the.zrre ent used for
each 30 assayv'\‘7\‘/i§la¥vI mPl &ﬁ{)‘é‘h n?ff‘a:}mwlsﬁeﬁ4g ﬁ{}?rygﬁp%%%q&g’(DNBO)
were dil uted pllﬁﬁcbtlmt@’s vé’eré adaﬁeaiaﬂvceﬂroﬁmwdelmletsrcaﬂﬁfnﬁr #6tal f Vel | s
in the assayoggate "Tot a "blank"” control wells contained 2.5% DVSO

i nst ead of® esdﬁdceﬂpmgham and dilptes Wity sishnferd35 8 HEPESI VBt i t r es of

freshly dil Utﬁiﬁr&i@éﬁ 4 &5l s.
Twenty microlitre zymﬂgﬁfﬁ%gﬁ?ﬂﬁagﬂ%ggﬂd?@ﬁ7é ar‘@:‘n \}\QM\M v?er?t y

m crolitres ofM NeljdtmhdhNaiViOs 2 M/PMSE(phiclylméatbylsuiphdagl fluctids)ymR2-, 0. 6V
dithiothreitol , 6. 2 JP.  7..5M pept.ide bstra [biotin5
LR%L&R%LM@%@WR@H@ aproyng, gy ¥ %lﬂeﬁ% f‘ ham

Phar maci a, splegpeptis), asing Y0t pe2 3RAQ7 LelZPLysisvegs dehieveddiiih doaned | test wells
to start the reaction. _The, pl ates@Fw?re I ncubat.ed at room tenperature for 60

m.nutes. ¥ me{“ﬁ@" followingwhishythe Iysate was gendrifuged atstlA09gifer 33aniutgss added
to all wells.x, Pﬁ]%&t%é[ﬂ?’n mee%m%&@e&g @arﬂag'cxr #aaarged

nitrocel | ul ose P30 termat 1 atman) using a 9 rvester
(TonTek) & tmtaase&mmﬂﬁirNTAcfmmiommm acid) ame\(Qidgem pBBi'uatrpi 30250)

ised to det er e bRE Rt b a8 witer, HpsEBRBT o U BioGpase KBl - "
eluent was reached after washing the column with 12 ml of lysis buffer followed by 7 ml
20  of wash buffer (25 mM HEPES pH7.4 at 4°C , 100 mM KCI, 20 mM imidazole, 2 mM
2-mercaptoethanol). Bound aurora2 protein was eluted from the column using elution
buffer (25 mM HEPES pH7.4 at 4°C, 100 mM KCl, 400 mM imidazole, 2 mM 2-
mercaptoethanol). An elution fraction (2.5 ml) corresponding to the peak in UV

absorbance was collected. The elution fraction, containing active aurora2 kinase, was
25  dialysed exhaustively against dialysis buffer (25 mM HEPES pH7.4 at 4°C , 45%
glycerol (v/v), 100 mM KCl, 0.25% Nonidet P40 (v/v), 1 mM dithiothreitol).

Each new batch of aurora2 enzyme was titrated in the assay by dilution with enzyme
diluent (25mM Tris-HCI 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

30  assay well. Test compounds (at 10mM in dimethylsulphoxide (DMSO) were diluted
with water & 10ul of diluted compound was transferred to wells in the assay plates.
“Total” & “blank” control wells contained 2.5% DMSO instead of compound. Twenty



i nhi bition of enzyne activity. In this test, conpound 43 in Table 4 gave .
50% i nhibition of enzynme activity at a 15 concentration of 0.465M and
conmpound 29 in Table 3 gave 50% inhibition of enzynme activity at a
concent r aWPAH28P4 0. 069pM (b) In Vitro cell proliferati 85’”&‘?@&935%ese and
ot her assays can be used to deternmne the ability of a test conpound to )
i nhibit the growth of adherent manmalian cell |ines, for exanple the human

t 112001 7 .41 AS 1. MCE:7 (AT B-2 [, Ot dh t
cel 15 vore PYRPIGHE) oEigyaad By wigsideane 0 el g o ekl e
peri pheral WalehtymitiolitEdE éribypedildent wasidded W AT well§ Tentyaficraitre$ofl 0%
foetal calf serum |%L-gluytanine and 1% _penicillin/streptonycin in 96
wel | tissue @I R @?@%(?E@-@Eéa?ﬁ-“ml\ém, %-%BM%{?B’.O-W dithiofhseitadini ng day
d , th ' ' f | pl dth
(day 1), t g.zg?t%ﬂ/g %gg%gsmg%, 7.9@431egﬁ’detshﬁﬁia@[§}o&9nt rol plate and the

pl ate store e remal ni ng tes were dosed with conpound
(di | ut edsf r BRRWSLGLRR WSL.GLRRWSTUGLRR WS LI ntaininf 02uCh [y PPATP ed, 10% FCS,

1% L- gl ut am, pe 1% penicillinlstrepto i) . Uitreated control wells were
i ncl uded on(‘gﬂéﬁhﬂﬂgﬁg‘ﬁ%wclﬁ%aﬁg&z %Fﬂé"?ﬂ%e %“?ddgg?eﬁ'ucté“d?e"éorrpound
(day 4) thetgst fe YéaStidr THY Plites Wérd ilcubated Bt RbRSemp&atart Bf 60 Sltutes TNt y four
hours | ater the plates were thawed at room tenperature and cell density

det ermi ned 6top thg reastions) QARG ey prihnpbosphenicacidwasasdded toalk wellscTh0 26/ c- 7027
Mol ecul ar P r.di . ufacturers (di.recfqns. Briefly, WO
01/ 21594 PC%%B%S@%’E@ES%‘%%"é?s“?ég"éﬁlﬂﬂﬁ"gE‘?Fe-lg’s’%“‘*%;??‘ﬁ}?@"?lol of 20X
Cgljl dI yq0Ss; Whﬁtﬁ?nﬁlsﬁ%&]%@ﬁrelfplafeiﬂaﬂeyﬁt(ﬂbmdk@ &ﬂen&ﬁsa?é@dﬁhﬁmﬁ&aﬁ?@) \g/as
added to eac t.he ate | ,U ate t rqom ”t enper ature or
mnutes in PE%L@@W“FI%W@S%@ ?(B?"W@e “Sotgla dnq snerporedisonted . usi ng
a fluorescepfifesiierd MR EetérBialothe (IMioR rdige of tesERTHoRRE whfth kavelsgsyCl € Wi th

excitation 5 485nm and em ssion 530nm using a CytoFluor plate reader
( Per Sept i veinbjbitigpf epgymel a¢livity.. The val ues from'day 1 and day 4 (conpound

treated) togeth ' val [ ed to
determ ne the dlel?‘tﬁl)éllE E)érg\t’ rkgiﬁﬁ_%&g:‘# g??%@?%%%#@%@&%%%@nﬁﬁbi tion
of cell ipr otorkcartationof 0.455M amticantpoditd 2NinTEables3 gavali§0%«ihlibitionh vLenzyinet hi S
test at 12.4M and Conpound no ip Table 3 was effective at 2.89M to
These val ue%ct'(‘fﬁll?'c?"é’g&?"ﬁ%ml@féﬁé@ alculate the dilution range of a test

_(f_ﬁirn;ound at pithh Ohrd B8 FlifbrafiGiSdy dropped bel ow the day 1 control value.

These and other assays can be used to determine the abiiity of a test compound to
inhibit the growth of adherent mammalian cell lines, for e_icample the human tumour cell
20  line MCF7. |
Assay 1: MCF-7 (ATCC HTB-22) or other adherent cells were typically seeded
at 1 x 10 cells per well (excluding the peripheral wells) in DMEM (Sigma Aldrich)
without phenol red, plus 10% foetal calf serum, 1% L-glutamine and 1%
penicillin/streptomycin in 96 well tissue culture treated clear plates (Costar). The
25 following 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 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
30  plates stored at -80°C. Twenty four hours later the plates were thawed at room
- temperature and cell denéity determined using the CyQUANT cell proliferation assay kit
{(c-7026/c-7027 Molecular Probes Inc.) according to mmufacmm directions. Briefly,



I ndicates the cytotoxicity of the conpound. Assay- 2 :This assay determ nes
the ability of at test compound to inhibit-the |ncorporat|on of the

thym di ne anal ogue, 5'-brono-2'-deoxy-uridine (BrdU) into 15 cellul ar DNA.
MCF-7 or of'W@p ’gé?fer ent cells were typically seeded:at 0. FEPREIPE per
well in DVEM (Sigma Aldrich) wthout pheng{ red, plus 10% foetal calf
serum 1%L- glutam ne and 1%peni cilli n/streptorryci n (500 / well) in 96

over ni gne - Tre0HbFa bCFRiE e dctife 1081 BF A5 SHIDE SO RS 100 3Rkt 01,
from 10nM st oo.RSulmeW!J)JAINﬂ' rGR %Maé‘addddaubao?ﬁvﬂm(lhe pleds intOBatddae rdor0

L- gl ut am ne, %pem II|n/str e&gcm) Untreated control wells and

vel | s cont ai nicAEeRUES 0SS Riguigs o hecflupmesoence Af the ellp was thep mgasured
I ncor porat i onugiyfgr@ﬂﬁd}ggc%qm% ﬁwa&*g%“ﬁ‘ﬁ ér@ﬂs?@nb&}"l SvhiE wihGex g@ﬂ% nce /

absence of test” conpound the ability to I'nc rporate over
a 2 hour |abet85nmpndemissipn S38nmawingraGytekluorglaty read@(BerSeptiyeBi¢spsiens) Cel |

Exra(r)llj:‘ ;g{ 3'; ';;ﬁng rec&ons Ag‘ﬁ‘f’é’pf{ %I (%?Smé?G %%‘8@%%"’?@’&8%?@“?Sm | ut ed

1: 100 :ln rr;adlﬁomtlid\iﬁftﬂeﬂﬁd pélBsrvedre ﬂs;d,to &&%ﬁﬁahh lellﬂfmhorghﬂgd X eadﬂlart&t cé¥pound g
penicillin/st to. each we and the atereturne to a
hum di fi ed é@&“ﬁ%‘? ‘PH’& 8&%@&’@%@“2" fermrounding.43 iny pidective

| abel I'i ng reaigqmgtémlgqmng zYalol on a
paper towel. FixDenat so IO%C(Qiéa 1 per we -S%B%(?t was f%g%‘tezﬁ E\sgﬁ{vﬁe pl at es

i ncubat edl@t r oom%ammlmsmddfabn bé mis¢drte calculateshendilution rﬁige of &tesDenat

sol ution was [enove eca vert € on a paper
ousl . The. pl SEPORL it 8 Sl dehsedroppRE bty stay £ Bt anlie s Tre”  PES)
and 1001 WO Gihdiddtedthe CiidtoRR9 0O e6mpdind. Wel | of Anti - BrdU- POD anti body
solution (diluted 1:100 in antlbody d||ut|on buffer) added. The plate was

then incubated at As§a%2 % Qﬂt@mnesﬂwsﬂbdmngatft@ﬂtc@ommdmmhﬂnmu
Anti-BrdU P @‘{Hg? yg,p&m ate 5
times with S'B?% ore %EI ng t@g%atiﬁgu@ %ﬂ%%?&g@%r&% \P/\O/as added 5
(1000/ wel 15) an#HularﬁH}&itMﬂthr odpqnadimemmilswété)mpwauy sedead ati0Bx10t eilippent ur e

the el | wac"tiTRPMEN GigHh ARHERr bRk REREieaton (08 sl sifberiiy e

Mul tiscan pl gil@tamBredad l"/T;Jibﬁchlﬂ oy 6 (SORIPREINGn D6 Sl suctdith@aHeadand
100% i nhi bition contro ) to determine the dilution range of a

test conpound®Swellp. gta%@qﬁ@%qnﬁ I'ﬂlb‘fv@d toradbere prernighty dbe fulloavingrday thecells
Compound. no. wde lidkell WithTompds @fikted Froff 108N ck S DMSO 165§ DMEM (without

20  phenol red, 10% FCS, 1% L-glutamine, 1% penicillin/streptomycin). Untreated control
wells and wells containing a compound known to give 100% inhibition of BrdU

incorporation were included on each plate. After 48 hours in the presence / absence of
test compound the ability of the cells to incorporate BrdU over a 2 hour labelling period
was determined using a Boehringer (Roche) Cell Proliferation BrdU ELISA kit (cat. No.

25 1647 229) according to manufacturers directions. Briefly, 15pl of BrdU labelling
reagent (diluted 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% CO3) 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 (50ul per well)

30  was added and the plates incubated at room temperature for 45mins with shaking. The
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 1001



(c) In Vitro cell cycle analysis assay This assay determ nes the ability of
a test conpound to arrest cells in specific phases of the cell cycle. Mny
different mammualian cell lines could be used in. this assay and MCF7 cells
are incl WWBERBPE as an exanple. MCF-7 cells were seede&CHGBRV/IBSIOS cel | s
15 per T25 flask (Costar) in 5 n DIVEM.;zno phenol red 10% FCS, 1%
L-glutamne 1% penicillin / streptonycin). Flasks were then incubated

overni ght i mi..di f.i 7C.. i.ncubat oy, W 5% CO2 he, fol |l owi ng day im
of DVEM ( n_op "f?ﬁé’&l tét“t‘?%'&b?‘%?)ﬁ ﬁ&“@[@)@“ﬂ?'@{dﬂ’r‘t&w Hz‘{?/ﬁ%ﬂi&ﬁ%lqmﬂ bpiér) -
strept onyci gijde@ aThe/pla@ wab thed Mivubaited ittr%xﬁ@éiﬂ&?dtﬁﬁw&%hﬂ&néﬁibomﬁ{?”pound

sol ubilised in DMSO was added to the flask . A no conpound control 20

treat ment s Wabouad Asti-Brd Rl antibodyowas majoved i decenting apd washing theiplateibat ed f or

a defined i : - , ' this time the nedia
was aspi rat%%%%ﬁgﬁgbﬁﬁ%@%@t%mg%%g&%‘?ﬁs@an#é of prewarned
(37C) ster EQI?O;FF&M) ghdt;hnuhkﬁd&‘oqubro_ irnat aiytlgsﬂnihhtask ]% m;efaushrawﬁak : gn Wi th
trypsin an 1N K¢} resuspensi on in , 0 % Boyvi ne Serum um n
(BSA, i qmeshakias Pk acsplonr Frange wps srpersnksThe opfisal densifiaf e Wl whsthen

centri f ugedjedrmadQs mnhpwavmngmsinglmeri&ﬂg@wtsempm@&aaapirﬁ@mﬁl:sand the

cell pellet was resuspended in 200pl of 0.1 % (w'v) Tris sodiumcitrate,

0. 0564% ( w/ f9m Kpmpounddreated,unireatyd ausnli0%: inhjbition cputrelywete usedt toidetedinen | odi de
(Sigma Al dry -]%FH)IF%@ W ' rich Co.)
to 100g/ m .ﬂlgrﬁ"é ce %?g&?ﬁ;&# °8P%1§’8f)é%v8 Bg'tl sﬁng%@m n Ailgg(.m'The

sanpl esioner@ompovnd.inb12cid table 3 RAOactive af 068\ imthix tes8O t he super natant renoved
and the re ELG pehl et. (nuclei) resuspended in 200l of sterile PBSA
Each sanpl Efmo ..#%@@w 15 i mes using 21 gauge needle. The sanples
vere then tramgfsQidaddefeAnih@Shé IR FadesPbiinSGtml e hddEEel RS Speditt!phagd by WO
01121594 PCT/ GBOQ 03556 73 Fluorescence activated cell sorting (FACS)

usi ng a FACEdhscell excle: Manpeliffarent maammalianyel dings; eonid beppadcin this as@gGodevent s

t d ' | t . | f t .
Gl T cyor o MOR7 ReALEHS iAot Bhidhs i e MCE-7 ool Werd Blelod of3 1 105 s " ©)
sof twar B ( \fer T2§ flask (Qwstar) inahohl ONIEMs@eophanol red tO%tRCS; 106 Leghithmirient %0 GL,
5 S and G/ M f th | le, Treating MCE7 cells. wit M ’
Compound neBSHRR T Prgptemyinl Flasks” Wi toen BEgteEerermigie 54 BIRAEE AL iges i n
cel | cycl e ifiéfbhtor bﬁthiswco;[rmtfawing/%ég‘emscfim (Ho PRedoBredN 0% PCSEIohs i n

&/ M DVSO (contr.ol } 60. 96.26.99 12.( . . o
L-glutamine 1% penicillin / streptomycin) carrying the appropriate concentration of test

compound solubilised in DMSO was added to the flask . A no compound control
20 treatments was also included (0.5% DMSO). The cells were then incubated for a defined
time (usually 24 hours) with compound. After this time the media was aspirated from the
cells and they were washed with 5ml of prewarmed (37°C) sterile PBSA, then detached
from the flask by brief incubation with trypsin and followed by resuspension in 10ml of
1% Bovine Serum Albumin (BSA, Sigma-Aldrich Co.) in sterile PBSA. The samples
25  were then centrifuged at 2200rpm for 10 min. The supernatant was aspirated and the cell
pellet was resuspended in 200pl of 0.1% (w/v) Tris sodium citrate, 0.0564% (w/v) NaCl,
0.03% (v/v) Nonidet NP40, [pH 7.6]. Propridium lodide (Sigma Aldrich Co.) was added
to 40pg/ml and RNAase A (Sigma Aldrich Co.) to 100pg/ml. The cells were then
incubated at 37°C for 30 minutes. The samples were centrifuged at 2200rpm for 10 min,
30 the supernatant removed and the remaining pellet (nuclei) resuspended in 200ul 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



24. 8M Conpound 43 37.29 33.93 28.78 Treating MCF7 cells with 5. 780M
Conpound no.29 in Table 3 for 24 hours 10 produced the follow ng changes
in cell cycle distribution: Treatment % Cells in @ %Cells in S %Cells in
02/ M DNVBOW@eH216M ) 81. 31:10.54 8.15 5. 78M Conpound 29 4PCIGBIGNFSE6 28 97
WD 01/ 21594 PCT/ GBOQ 03556 #4 Clainms | The use 6fi a conpound of formula
() I XRa RLN. JRN R4 (l) or a s?lt, ester, am de or prodrug

t her eof ; vvherFei Xis 0, or S ﬁglﬁo) ,or@éOéZ, NH or NR8 where R8 is hydrogen
or Cl.6al ky| ;Fluggescence achiy serting (BabSh psing @ridfpSean oy, sytemster Begton R7
RS )LR6 (i) Diekiaksh)RPypisaly 33000 ederlé Uik c&nﬁ@ﬁglreﬁﬁd &@Lﬁg@alq?eafﬁﬂp of

formula NRILOR O , an optionally subsitituted hydrocar By group (ot her than
et henyl substsoftweared (Vsrity Softaware)x Gelyjreyelp distributionnofitheopopulatioh ovesnéalialated

derivative thereqgf i ubsti.tuted heterocyclyl ou an
optionally su 's'%iqylé?%%%fati 'EIQex@/1 350%%‘5 %73@%‘3 egé"efsg 8° B?rcﬁéagﬁ qfé’gléf mgqé}éﬁ’

i nt eger ofs f rO©apdIG2/M phaséofithe defictyeigen or optionally substituted

hydr ocar byl or gptionally substituted heterocyc and R' are

lyl; R10
i ndependent | y séreatireMGRIsellnyith é8uM %WPPQJW&I"W‘%%E‘QUW@%EW ocar byl or
optionally SM?%@%@ diﬁgééﬁlhcel?%c?@s@iﬂgﬁﬂ-o together with the

nitrogen at attac orm an optionally substituted

het er ocycl i ¢ Freatopentvhi ch may op¥% Ceilslih G1cidtCells irf $ir|t% €ellfiin G2/MA] ons, or an
fi-ter~rlo
az0 group o1 rNSG (control) 60.96 26.99 12.05
24.8uM Compound 43 37.29 33.93 28.78

Treating MCF7 cells with 5.780uM Compound no.29 in Table 3 for 24 hours
10  produced the following changes in cell cycle distribution:
| Treatment % Cellsin Gl | % Cellsin S | % Cells in G2/M
DMSO (control) 81.31 10.54 8.15
5.78uM Compound 29 47.32 23.71 28.97




-NN-R" where R' is an optionally substituted hydrocarbyl group or .
optionally substituted heterocycyl group; 11!'1111111111/ih////f111ff WO
01/ 21594 PCT/ GBOQO 03556 75 R6 and R7 are independently selected from

hydr ogen, WRAL1584  al kyl , Cl1-4 al koxy, Cl. 4al koxynet hy| PCT/GB00/03556

di (Cl4al koxy) net hyl , Cl4al kanoyl, trif IHor onet hyl, cyan, am no, .
C2. 5al kenyl, C2.5al kynyl, a phenyl group, a benzyl group or a 5-6-nenbered
het erocyclic group with 1-3 heteroat og:?,. sel ected i ndependently fromO, S
and N, which heterocyclic group nay b&'#P®mati ¢ or non-aromatic and may be
saturated (linked via a ring carbon or nitrogen atom or unsaturated ’
(l'inked via a ring carbon atom, and which phenyl, benzyl or heterocyclic
group may bear Bi¢ uspef asompouad of fogmula{Bon atons up to 5 substituents

sel ected from hydroxy, hal ogeno, Cl.3alkyl, Cl1.3al koxy, Cl.3al kanoyl oxy,
trifluoromethyl, cyan, amno, nitro, C2.4al kanoyl, d 4al kanoyl anm no,

Gl 4al koxycar bonyl, G . 4al kyl sul phanygy Cl. 4alRey| sul phi nyl ,

Cl. 4al kyl sul phonyl, carbamoyl, N G .4al ky§carbanoyl, N

N-di (Cl4al kyl ) car banoyl, am nosul phonyl, C 4al kyl am nosul phonyl, N

N-di ( Cl4al kyl ) am nosul phonyl , PNyl am no, and a saturated

het erocyclic group selected from t hi onor phol i no, pyrrolidinyl,
pi perazinyl, piperidinyl imdazolidi aytd pyrazolidinyl, which saturated
heterocyclic group may bear | orR2 sibstituents sel ect ed from oxo,

hydroxy, hal ogeno, C _3alkyl, O _3al kgyy, < _3al kanoyl oxy,

trifluoronethyl, cyano, amno, nitro and Cl4al koxycarbonyl, and R, R2,

R3, R4 are independently selected from hal ogeno, cyano, nitro,

Cl _3al kyl sul phanyl, -N(OH) R12 (wherein R12 is hydrogen, or G _3al kyl), or
Rt 4X - (wherein X1 represents a direct \Wond, -0-, -CH2-, -OC(O-, -C(O-,
-S-, -SO, - S0%ra shi estef, Qmide o reof;- SO2NRL7-, - NR18S02- or - NR19-
(wherein R5 R16, Rl/, R8 and R 9 each inc}epend itly represents

hydr ogen, C1. 3alwhere ¥iis O0pr R H(QboryS(0)2 Pt ioy NR” whare Rig hydrogepor Egealkyl;

optionally substﬁatiy%g%ugﬂgﬂéggtg{l?#%%g&p&is%%ﬁ@ stituted heterocyclyl or

optional ly substitu preparation of a nedicanent for use
in the inhibtion of aurora 2 kinase. 2. The use according to claim!l ’
wherein in the conmpound of fornula (I),R7at | east o

RS
R6

®
where R’ is either a group -Z-(CHy),-R%, halogen, a group of formula NR! °Rl°',
an optionally subsitituted hydrocarbyl group (other than cthenyl substituted by a
carboxy group or an amide or sulphonamide derivative thereof), an optionally
substituted heterocyclyl group or an optionally substituted alkoxy group; where
Zis O or S nis 0, or an integer of from 1 to 6, R is hydrogen or optionally
substituted hydrocarbyl or optionally substituted heterocyclyl; R'® and R'” are
independently selected from hydrogen, optionally substituted hydrocarbyl or
optionally substituted heterocyclyl, or R!® and R'? together with the nitrogen
atom to which they are attached form an optionally substituted heterocyclic ring
which may optionally contain further heteroatoms, or an azo group of formula
-N=N-R'! where R!! is an optionally substituted hydrocarbyl group or optionally

substituted heterocycy! group; —
N g g 1]

[
L
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one group R, R2, R3, R4 is a group R14X1l- and R14 is hydrogen, an
optionally substituted hydrocarbyl group selected fromal kyl, al kenyl,

al kynyl, aryl, aral kyl, cycloal kyl, cycloal kenyl or cycl oal kynyl , or
conbi nat i of¥OOHESEbf : or an 11111111 111221 11111 LITIT | |P‘IT|"I¥?‘II'III? S\
01/ 21594 PCT/ GBOO 03556 76 optionally substituted heterocyclyl group of
from4 to 20 ring atons, at |east one of which is a heteroatom such as
oxygen, sul phur orpé tyf . t,] i tye conprise
at | east one functll?‘o%ntglﬁgr?%ﬁg%ﬁ%g@ggte&?%?ngﬁiW%%Lméﬁﬁ%f‘a%gﬂ?" 8@5@ i
=CR78R79, C(C(O) <R 7, falRéxyméhyl) &iﬂlmlkoxwﬂlmﬂk@b?ﬁ)iﬁﬁmomﬂ@( ahiy78R79,
NOR7?, NR77C(O) xR78,, - NR77 R78R79, -N=CR78R79, O yNR78R79 or

- NR77S( O) yR78 vmeraéanI-RzR?'g%ﬂngw@mleaP B2 A F‘}ZyI/&T@PEE’E%d from
hydrogen, opti onal 4§ nfslibdd HetepskyBNCEBaE Wd 1.3 IALrbABAL, ¥ é&hﬁfegédd

het ercyclyl or optionally subst i_tytbjt e%‘agﬁlgoxy, or R/8 dnsée%YQ t oget E’gﬂ’ form
an optional | y subsfrem @, SandN; gvhighi heterogycliogratp may beraramatic prmaniarpmatic and

het er oat ons such j e S, Q where x i.s an

i nteger of | or 2,'3 %%gﬁﬁgé ag%é‘?%ggne"? %I%I’%’ﬁghgfg&ﬁ%émhgrem%%?e&i ng to
clai m 2 where hydr(inkedwia a rihg tarbo toin), and whidhiphiiyyl eyl or hEtérbeydRéGraipd R79
as well as rings forned ‘I’SII/ R78 and R79 gre optionally . substituted by hal o,
per hal oal kyl, mer C&Pt ¥ar off RIA 9rimeye rigg qarqy ators up &g 3, subgtifugyis seleqied Toma v |

het I , I I
Fon I, % o e ok ) oMU on LSAURI  ,,

al kynyl oxy, al koxyal koxy, aryl ox ere e aryl grou
by halo, nitro, c¥anyamieypitrogCasmikanayl €osalkaneylaminarCosalkoxyadrboaykyl ani no,

oximno or S(Q 0 f $~a | b e.is an alkyl. 4. The
use accor di ng(tz)yzeg OIIe@%?'ﬁ@é@%#ﬁgﬂtﬁﬁgﬁls\aﬁg‘%mWﬁaﬁ%oy onpound of
for mél ?_ (1221 at | eld_g-lc_1Mb{lw?ﬂloyl,:ﬂu-&?&@n&y%zb@n@l,gml tulfp’hféagrl; \/\/nere]c X:[ hi S
as defined inre on, to fornul a : s ,se ed fromone o e
fol | owi ng tmnty-ﬁ&%‘%mm@s%Wé@%%dfgﬁ?Wﬁ’ th may be
unsubstituted or Vm&ﬁlhtylﬂﬁlﬁh&@léﬁiﬁ§tﬁh'dts&ﬂratéﬂiﬂe&rﬁéﬁ@éroﬁ’éﬁe&édm onal

groups; 2) -RaxX2C(O R20O (wherein ){2 represents -0- or - 1- (in which R21
represents morpholino, thiomorpholino, pyrrolidinyl, piperazinyl, piperidinyl imidazolidinyl

oL

and pyrazolidinyl, which saturated heterocyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, C).salkyl, C;.;alkoxy,
Ci3alkanoyloxy, trifluoromethyl, cyano, amino, nitro and C,4alkoxycarbonyl,
and |

RLR%, R3, R are independently selected from halogeno, cyano, nitro,
Ci.salkylsulphanyl, -N(OH)R'? (wherein R'2 is hydrogen, or Cy.salkyl), or R¥X!-
(wherein X' represents a direct bond, -O-, -CH;-, -OC(O)-, -C(O)-, -S-, -SO-,
-80,-, -NR¥C(0)-, -C(O)NR'S-, -SO,NR""-, -NR'350,- or -NR"- (wherein R",
R'S, R'7, R and R™ each independently represents hydrogen, C;.alkyl or
Ci.3alkoxyC,.salkyl), and R is hydrogen, optionally substituted hydrocarbyl,
optionally substituted heterocyclyl or optionally substituted alkoxy; in the

preparation of a medicament for use in the inhibtion of aurora 2 kinase.

2. The use according to claim 1 wherein in the compound of formula (I), at least
one group R, R%, R?, R* is a group RX"- and R'* is hydrogen, an optionally
substituted hydrocarbyl group selected from alkyl, alkenyl, alkynyl, aryl, aralkyl,
cycloalkyl, cycloalkenyl or cycloalkynyl, or combinations thereof: or an

AR




hydrogen, or alkyl optionally substituted with a functional group) and R20
represents Cl_3al kyl, -NR22R23 or -OR24 (wherein R22, R23 and R24 whi ch may
be the same or different each represents hydrogen, or alkyl optionally
substi t utN¥@ OV a functional group); 1111111111111 |vPCT/EBYESSE6 | | | | C
S WD 01/ 21594 PCT/ GBOOQ 03556 77 3) -RbX3R2S (Aerein X3 represents -0-, .
-C(O "=5S, -SO, -S@2-, -0C(O-, NR6C(O-, NRR6C(O O, -C(O NR27-,

-C(O ONR27-, -S02NR28-, -NR29SO2- or NR30- erein R26, R27, R28, R29 and
R3 each i ndepeno‘&ﬁ‘??’jlyrsébﬁt@é‘%‘ﬁl@emwm gHuR 9*@?%‘1@?9 TR ALOBSa P 1SASLONSs t i ¢ ut ed
Wi th a functi onadsveiéhieh hefbatdarsuch 89 5:6%8M stlphiir adtfigen BNPWRGaHRY | (as
defined herein) or a saturated heterocyclic gr.oigg, wher ei n the hydrocar byl

or heterocyclic aptiong substituents compriserat I<agt ong fiunstional, group pelectrdfrom nitios e

functional grou hgxd1elegs” ' T 5 RTARG4HTD 79
substituted by gﬁﬁ%ggéh%?il grglgg’?é(g”l?%"'%%'ﬁ?ﬁefel nw&bgnbl X5

whi ch may be t heOGEINRIRYi=NORENRIIG(O)RY, INRBCONRHRY,- .N=CR™®R?S0O-, - Ss2-,
-0C(O -, NR32C( Q<5 O) NR33-7; (-0} QMR33: ,, - SO2NR34-,
-NR35S2- or - N%@hmgg%@%&w eﬁyﬂ’ggé"‘%gd a%’é‘dg%ﬁ?ﬁ)ez’mﬁdependent ly
represents hydr agRBte@ frof! Kydtogen! btivahlly/subStititsd hjdibebyDoploRdlyCt i onal group)
and R3' represents hydrogen, or alkyl —optionally substituted by a

functional groupubstitatedhe lior optipnally sybstituted alkoxy. 9aRqy nddR ~ segethent ed
heterocyclic “rramQaﬂg&gmm bRt Bind whithdp RGN coltBint RurfbChltbhifhs OF

het erocyclic group may be substitut eg by one or:"nore functional groups or
by a hydr ocar byl|such asvtygen, oitogent, SgSE)mr S{P)z.cvheng sl isamdntoger ofil oh2iyeisdcycl yl
group may be optionall syﬁ_ tituted by one or nore functional groups; 6)
-RJIR37 (wher ei n‘ﬁ?‘?"f‘ggeég gfi ned hereinbefore); 7) - RCR37 (wherein R37
Is as defined hereinbefore); S) -Rf R37 (wherein R37 is as-defined

her ei nbef ore); Qr#eRSS (wherein R38 represents a, pyridone group, an aryl
group or am-ar onkhejuse ageardingde vlaim 2 whegs hydracasbyl hetgrogyayl og alkoxy grepps ogen)

with 1-3 het er ooiRss sl R¥ Rlvellds SpOfortb B R Sant RIClreRptibfiRge: aryl or
aromatic heterocyclic group may be
substituted by halo, perhaloalkyl, mercapto, alkylthio, hydroxy, carboxy, alkoxy,

heteroaryl, heteroaryloxy, cycloalkyl, cycloalkenyl, cycloalkynyl, alkenyloxy,
alkynyloxy, alkoxyalkoxy, aryloxy (where the aryl group may be substituted by
halo, nitro, or hydroxy), cyano, nitro, amino, mond- or di-alkyl amino, oximino
or S(O),Rgo where y is as defined above and R%® is an alkyl.

4. The use according to any one of the preceding claims where in the compound of
formula () at least one of R!, R?, R} andR'isa gfoup RX'- where X! is as
defined in relation to formula (1) and 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 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;.zalkyl, -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);

YR A



substituted by one or nore functional groups or by a hydrocarbyl group
optlonally substituted by one or nore functional groups or heterocyclyl
groups, ¥ a heterocyclyl gr 6up optifonall'y substltutedfa¥ one or nor e
functlonal WRPHUSY or hydriocarbyl groups; .10) - RRR38 (whdh fs as
defi ned herelnbefore) 11) -RhR3s (whereinh R38 is as defined
herelnbefore) -R R38 (wherein R38 i's as defined herelnbefore I

1111111 | 1! WO 01/ 2 94 / 6 -RR
X6R38 (wher ein)e })ebﬂé&} E‘@‘“@“&ar@resen% = % 2% '|Q$§9

NRISLO) O -G O) NRi¥c0) . -c:&s:ﬁmmm o) szO%QRZSNmRZ*smer ein
R43, R44, R45 R and each | dezper}ge%l y represent S ydrogen or al kyl
optional |y substi tart-Bg \M(Whel’amfllu L RAAR*gas R eaghindependestly sepresents ned

ner e bel o ) 1)y T K I o e
SN [V St et ry'éwm?‘é’r?iﬁa%ﬁﬁ??mffﬁc?h .
:CEI’ICFI onal g?/oup;) PP k%@%gﬁi‘g&a&ﬁfgﬂé’ahﬁé?@rﬁﬁ )'1 %3 ptt

(wherein X8 repr es@bitiuted by ondérthore farRtional sarﬁflﬁe eten@@{; C(O)
NRO3C(O) O C(O) NR54 ([ O) ONRB4- . - SO2NR55- , S02- NRS7- V\/nerel N R53,

R54, R55, K56 and adsmoedbhbqwbetmébmhydrp@qsmsmm hydrogen hydrogen, or

al kyl optionally s 1t 0, DFﬁﬁf

defined hereinbefo e?%)ﬂ?u&wgﬁ%eﬁg ng‘%‘g JSepresents -Bal,tg{%C(O)-

- g( 9 -oﬁlcR}sg - SO% > Neaﬁﬁ?(@). -(JN(O)NFS8€S@) -SOz-,NFGKE(G)QNR 2C(0)- Qmé%e(q%g-, |
-, - or n .k ' an

e each |ndependent'ﬁ8%?e§@&1ﬁ - %&o&’ﬁ 'g‘?R%Ré‘aﬁereb‘b F atly

substituted with qz*tm’étahwnéﬂeaaﬁ aéiﬂlyr ch haroged orniey1 b aianpefore)

17) -R'" X9-R'' R37 (Wnerel n )9 and 7 are as; defined hereinbe ore) 18)

C2. 5al kenyl whi ch Sehstitited bthIPwmpbﬁn%u Eqpresents brdrogans of alkitled wi t h
optionally substituted by a functional group;

5) R%” wherein R* is a C, cycloalkyl or saturated heterocyclic ring (linked via
carbon or nitrogen), which cycloalkyl or heterocyclic group may be substituted

by one or more functional groups or by a hydrocarbyl or heterocyclyl group
which hydrocarbyl or heterocyclyl group may be optionally substituted by one or
more functional groups;

6) -RR?” (wherein R is as defined hereinbefore);

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

8) -RFR37 (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
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;

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);

Ay



one or nore functional groups; 19) C2.5al kynyl which nay be unsubstituted
or which may be substituted with one or nore functional groups 20)

-R X9R ' R37 (wherein )9 and R37 are as defined herei nbeforgg -R X9

R R37 (wWEPOUAMS) and R37 are as defined hereinbefore); P& 32‘2'93556 R
R63(R7' ) g(X)rR64(wherein X9 is as defingd hereinbefore, qis Oor 1, r is O
or 1, and R63 is a Cl.3al kyl ene group of" a cycl I c group selected from

di val ent cycl oal kyI l{1eteroc lic grou | | ene group nay be
substituted by BaeR qakmﬁ”@‘ WFF&‘F“ §§d’ %{7 %%@T’i c group may be

substituted by oRg#q )_ﬂ'ﬁNRﬂt 95 lg«_o YONRIL, SAINRFHOCNRISFO,0r oup
optionally substltute byIIIA 1'@5? LI t 1117 W0 01721594
PCT/ GBOQ 03556 oigNBﬁe(wheremﬂ?e ,’Bura& Bneﬂnd@r oeqsh indepensenthrepresspts gr oups, or

by a heter ocycl R ﬁmét 3B tional
groups or hydro F“’°F8ﬂ‘§“"%§%ﬂays“§“ﬁh&%gen %%@5%‘!}?8{"3? %r%ycl I C
group sel ected fdefinedheréinbefbag); or heterocycl I C group whi ch G 3al kyl group
may be substituted Be or £ funct ion Whi cI | C group
may be substitutkd %%-ne(wg'ﬂe‘ﬂ)* gﬁglqa y Q’bgobneﬁgﬁ

functi onal groupm@t ‘Nli"%t at@qdNaﬁbu@(omkﬁnasd)%\nsﬂba{]ﬁlg@;%by one

or nore functional grou ps or Lersg)%plyl roups het er ocycl yl

group opti onal | yNRbdwheremdRf* tB' andR s eaclyindapenden Y@Pptﬁé?ﬁs or

g)lédr O(I:?tar Ve o Oﬂ%ﬁoﬁgmﬁrgﬁg 5@’ E%rt\?t y sesﬂ%cgénﬁl?or}ﬁp@! sal k aIE\’ene

gr oups optlonal Ideﬁaed)]sdrexhbufde);y one or nore functional groups, R Rh, Rk
and Rt are indepg d | eq from g ny, grQups i onal | y
substi t ut ed by d@r&%s @%&?ﬁga’m“ﬁ? 35(63' bé’R'réa? S%% 'OQQS‘R are

i ndependent |y segSiqeh)d, LORPELONR! Jg(o%ﬁneﬂ.e (g(ro;gpm“ o.st)zNR&Ll -NR3ggrt i tut ed

by one or nore functlonal qroups .. accordl ng to any one of the

precedi ng cl ai neorviN&Y e(\ﬁhqfﬁéFeoﬁpe@ndRo&fe R37 eagh indepgndentiyreprsseatiund of
formula (11) R7 Iéidrégw%)yhroggm 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-, -SO-, -80z-, -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
hydrogen, hydrogen, or alkyl optionally substituted with a functional group) and
R is as defined hereinbefore);

17) -R® X°-RP'R¥ (wherein X° and R*’ are as defined hereinbefore);

18) Cy.salkenyl which may be unsubstituted or which may be substituted with

one or more functional groups;

19) C;.salkynyl which may be unsubstituted or which may be substituted with
one or more functional groups;

20) -R*X°R'R*" (wherein X° and R’ are as defined hereinbefore);

21) -R* X’ RVR®’ (wherein X° and R* are as defined hereinbefore); and

22) - R® RBRY),(X°)R*(wherein X’ is as defined hereinbefore, gis O or 1,ris 0
or 1, and R® is a Cy.salkylene group or a cyclic group selected from divalent
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
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1 xR RN RNR4 or asalt, ester, amde or prodrug thereof; where X,
Z, n, RO, R6, R7, R, R, R3 and R4 are as defined in claim 1.

[ETET T ihal 11111121112121111 * CL MS WO 01/ 21594 PCTI GBOOlO3556 80 6. The
use accordiM@OVH5¥ ai m 5 wheiein the conpound of “f.arnul a FEHCRE%¥Bhpound
of formula (I1A) which hds the structure olI1) as shown in claim5, or a
salt, ester or anmide thereof; and where )(7|s 0, or S, S(O or S(O2, or NR8
where R8 is hydrogen or Cl 6al kyi Zi s [ , i nte of from
1to 6 RO is hydr SERT Boreiynctinna) groups, a5 be Eﬁ?}%?ﬁo%‘éﬁyt?\?}et%‘?cyg'ﬁ FOM Iy

substituted heter ﬁxﬁdl 'subsaﬁetd%@oaedriﬁzre%ﬂcuoﬂﬁeg?aaﬂ%h&d&omﬁmgsfrom
hydr ogen, hal o, Cl oxy, Cl1.4al koxyneth

di (CL. 4al koxy) met wytd R%sbadmmpx.;alkrh rasyelimerony selec n cyglqaliey] or
C2_sal kenyl nber ed
2_salkemy! 2 Salicile GolShuln 6L B EHLH by e P o0 ¢

and N, which heterfumqtmhalcgrglpsmpdm;chtwclwgwmmaybnfsubstltumddmnneormmdmayay be
saturated (linked . a.ri car bon or. nj.trogen at u ur at ed
(linked via a rind® csgq’ ‘gﬁ%ﬁ‘} °M@}Wﬁwﬂg§fé’ﬁ %&%P‘é‘? ocyclic
group may bear OrppfBRalR subRitded bﬁ&l&(ﬁf&ﬁb’i@ﬁﬁ&m uﬁ@oﬂwﬁ&@&k’l gk@ﬂﬁs

anoyl oxy,

sel ected from hydroxy, hal o&g Cl3al Cl. 3al kox a 3al
trifluoronethyl, qryaaﬁ&etemw 1grﬁilnﬁanﬂon@ﬁ'%ﬁmamwonmrmaqem?@yn%m no,

Cl4al koxycar bonyl gro ,&% {1&%&,};&5 %@B Cl4al kyl sul phi nyl,

Cl4al kyl sul phonyl , Za] k yl car banoyl ,
N. N-di (C, . 4a) kyl )cmdbvhemyﬂR zl&‘h,rlb"snfm‘bnﬁml RY, RY REZRRYRE R R ehdRBmgd , N

NG (1 al ky!) am gyl DROmY e AR U LRSS 30y B6hcled B e

het erocyclic groug®
more functional groups,

R°R", R¥and R are independently selected from C,.salkenylene groups
optionally substituted by one or more functional groups, and -

R, R, R™and R" are independently selected from C, salkynylene groups
optionally substituted by one or more functional groups.

5. The use according to any one of the preceding claims wherein the compound of

formula (1) is a compound of formula (I}

R7
Z— (CH));

Re

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

where X, Z, n, R%, R%, R7, R}, R%, R® and R* are as defined in claim 1.

) ) AN




mor phol i no, thionorpholino, pyrrolidinyl, piperazinyl, piperidinyl

I mdazolidinyl and pyrazolidinyl, which saturated heterocyclic group may -
bear 1 or &o&‘sdljlg t| tuents sel ected from oxo, hydroxy, hal ogen, C1.3al kyl,
Cl. 3al koxy, A kanoyl oxy, trifluoronethyl, cyano, ani PEI/GBIE3856 and C
1., al koxycarbonyl, and R, R2, RS, R4C%e mdependently selected from

haI o, cyano, nitro, trifl uororret hyl al kyl , NR12R13 (wherein R12 and

R13, which y b the sa rdif ent, each reprgsents hydrogen or

G al'kyl ), Sor ~Taeshs eodirbng o m  Fhaa ths rogbeu PERFRYS A copoutd .

- OCO-, Carbonyl,off‘émulaﬁﬁ)wm%m W}R asGhdld fir ¢ amf.@%NBm- - NR18S02- -
or -NR19- (wherein R 5, RL7, 1111111 LTI FLEE HITrrr = cL MS

L1111 WO 01/ 2159 w&rp@@dem ad] 18 |9 " Rand R each independently
Selected fr g)r/ndgneﬁégf xﬁ%@g{ $1y %W%ﬁs@ﬁégﬁﬁ’%% 'ﬁqgh%&’z’%‘ma"%t?&@q Eyl whi ch
may be unsubstitZis@on8 whi ch may be substituted vmth one or nore groups
e Lo M bl ST 2 econi o2 (iheren X2
Crher o 22 R i e e s

represents hydro'@féﬁﬁ°°y€1ys3al kyl or Cl3al koxyC2. 3al kyI) 3') C,.sal kyl X3R25
(wherein X3 repr ¢ , cCONR27-,

" SOONRRS- - NRRGERR S ¥ g fode %éﬁ%’ seleé%ﬁ”ﬁ}’g@aﬁ%hm@@% R30 each

i ndependent | y reqikweﬁt-@lkwﬁmﬁbﬁhdl(@ha&axmeﬂm C@ilkawlyk tiffugtomethyly | ) and
R25 represents en . 3al k cl ppent - cycl ohexyl or a

5- 6- menber ed sat%?'é‘f é?éf%%?ﬂlb's%&ﬁggﬂﬁ?‘#@? ’ﬁi‘ﬁ"?&@g‘{u&?ﬁ? sel ect ed

i ndependent |y f rslﬁlnﬁhmb%reilﬁiitdibcyuﬁﬂ @bupowiths &/3KieteraHitérs) seldted iadépendently 2
substituents sel ected fr m oxo droxy, hal ogeno and, Cl -4al koxy, and whi ch

cyclic group mayfrem Y F&@%P@E?WWW%WB‘“W&M _
nal ogeno, i . dal eyl Wﬁw&h%ﬁ oAl Am fornehurgigh ky 1XAG] _5ak

5R31(wherein X4 and X5 e sanme or
(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, Cl.galka_hoyloxy, trifluoromethyl,
cyano, amino,: nitro, Cx4alkanoyl, C1.4alkanoylaniino; Cj4alkoxycarbonyl,
Ci«alkylsulphanyl, C;alkylsulphinyl, C1.4alkylsﬁ_lphony1, carbamoyl,

N-C; qalkylcarbamoyl, N,N-di(C1.salkyl)carbamoyl, aminosulphonyl,
N-C,qalkylaminosulphonyl, N.N-di(C;salkyl)aminosulphonyl,
Cisalkylsulphonylamino, and a saturated heterocyblic group selected from
morpholino, thiomorpholino, pyrrolidinyl, piperaiinyi, piperidinyl imidazolidinyl
and pyrazolidinyl, which saturated heterocyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, Ci.zalkyl, Cyalkoxy,
C,.zalkanoyloxy, trifluoromethyl, cyano, amino, nitro and C;alkoxycarbonyl,
and |

R', R?, R%, R* are independently selected from, halo, cyano, nitro,
trifluoromethyl, Cy.3alkyl, -NR'?R" (wherein R'? and R™, which may be the
same or different, each represents hydrogen or Cy-alkyl), or -X'R'"* (wherein X'
represents a direct bond, -O-, -CHa-, -OCO-, carbonyl, -S-, -SO-, -SO,-,
NRYCO-, -CONR'., -SO,NR""-, NR™SO,- or -NR"- (wherein R', R'S, R,

g




different are each -0-, -S-," -SO, -SO2-, -NR32CO, -CONR33-, -SO2NR34_,
NR35S2- " or NR36- (wherein R32, R33, ‘R34, R35 and R36 each independently
represents hydrogen, Cl-3alkyl or*Cl.3al koXxyC23al kyl) and R31 represents
hydr ogen oW@/23%My|); 5°) R37 (wherein R37 is a 5- 6-rrerrt?&Té‘6"°§§?§§Fat ed
heterocyclic group (linked'via carbon or_nitrogenj~with 1-2 heteroatons,
sel ected i ndependently fromO, S and N, i ch het erocyclic group may bear

1 or 2 substituents,sel ef;,t.i._e';_c{i from oxo, hydroxy, .hal ageno, Cl.4al kyl,

C, . 4hydroxyal kyl , Rciand Roych indepsndesily eeprésents hydrign, S148001L 9 sul phonyl C

4al kyl); 6') d_5 ( ' LisctePr8&d ' .in (5));
7') 2 5al kenyl R3E7él %%23%%%§R§§z5§fi neg&ﬁgrn glﬁﬁtgg];?(gfdgﬂ ?%éf(a {51ﬁs)'); 8')
C2_sal kynyl R37 (wHaY gidroges pr Cssalieyl whichmeay beameibstititedrar whichBaybe ~ 9' ) R38

(wherein R3H repres ridon rou h | O r a_ 5-.6-nmenbered
aromatic heter ocyé}lﬁsg&@?%ﬂgxfﬁ ﬁrklﬁﬁg\ﬁ?%@g 5%5%h£§¥mrlfgfl@gge Y e

1111111111111 11t 12°) ¢ JalkyIX3CORY (wierdin X Y¥préstnid 169¢r -RRF-GioBRY6 82 1-3
het eroat ons selected fromQ, N and .S, whic

h pyridone, phepyl or aromatic
het erocyclic gr ouﬁeﬂfﬁiFHEziWSPgﬁbqlﬁﬁlb'lﬁgﬂqlkﬁﬁgﬂ%ﬁ'@ﬁ)3&541%3%}'%‘% car bon

atom selected fr ljm@]r 1) gty .
Cl . 4hydr oxyal kyl , o 4aﬁ?§%§}{k§"|’@%ﬁ‘é’ﬁhﬁ'ﬂ%’n§! %@k%%ﬁ%%ﬁi@%é&m

car boxy, trifl uor emdiffepént eachyrepresenSbihogen) €1aalkyl-oxiR4 1allGBRC23alkyr ei n R39,
R40, R4’ and R42, hch 20 .t he S8 [ diffege h resents
hydr ogen, Ci. 4al ki\llﬂg'rsw&al @Vgﬁ? - 3%%&3?7? "?36'1'%')%8". 'ﬁkg@@@g (wherein
R38 is as defined -NREGOWHCONRYL,RSONRY;, -NRESD, Gt -NRPk ¢widrEla R, RIE RSP n R38
is as defined herej,pbefoge in ;19' )& 12') C2. sal kynél R38 (wherein R38 is
as defined herei nfef | (aghoindependently représents hydrogin §1-alid pei n X6
represents -0-, -$%., Y .5 p % X 41 NR4AGS02-
or NR47- (wher ei n%ﬁj%l?(%&aal%?nd&g n elll?tz%ly e cﬁ@’%ﬁ%ﬁgﬁﬁt{}’represents
hydrogen, Cl. 3al kgclohexyl or3af-kanepdieredsatuydtyd haterocylie gioup adthde? i ned
hereinbefore 11 (Sl heited Rl Rty Bk 619 BEER Wil ESPAET B3 i
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, C;.salkyl, C;4hydroxyaikyl and C,_4alkoxy);

4%) C1.salkylX*C;.5alkylX°R*! (wherein X* and X* which may be the same or
different are each -O-, -S-, -SO-, -802-, -NR¥CO-, -CONR®-, -SO,NR*-,
-NR*S0,- or NR*- (wherein R*, R*, R*, R* and R* each independently
represents hydrogen, C,.salkyl or C;.3alkoxyCa salkyl) and R*! represents
hydrogen or C,;alkyl);

5") R% (wherein RY is a 5-6-membered saturated heterocyclic group (linked via
-carbon or nitrogen) with 1-2 heteroatoms, selected independently from O, S and
N, which heterocyclic group may bear 1 or 2 substituents selected from oxo,
hydroxy, halogeno, Cj.4alkyl, C,4hydroxyalkyl, C,4alkoxy, Cj4alkoxyC,.salkyl
and C,4alkylsulphonylC, 4alkyl);

6”) Cy.salkylR?” (wherein R*’ is as defined hereinbefore in (5°));

7%) Ca.salkenylR®” (wherein R is as defined hereinbefore in 5’);

8”) Cy.salkynyIR*” (wherein R¥’ is as defined hereinbefore in (5°));

9°) R (wherein R represents a pyridone group, a phenyl group or a
5-6-membered aromatic heterocyclic group (linked via carbon or nitrogen) with
R

R AR



CONR49-, -S02NR50-, -NR51SO2- or -NR52- (wherein R48, R49, R50, R5' and R52
each independently represents hydrogen, C _3alkyl or Cl.3al koxyC2. 3al kyl)
and R38 is as defined hereinbefore in (9')); 15') C2.sal kynyl X8R38

(wher ei n W8 M¥Pesents -0-, -S-, -SO, -S2-, NR53CO, PC%@!P

- SO2NR55-, - NR56SO2- or -NR57- (V\/nerei Ng,R53, R54 R55, R56 and R57 each

i ndependent |y represents hydrogen, . 3al kyl or Cl3al koxyC2. 3al kyl) and

B N e il
- SO2NR60-, - NR6' 1et&ocyelic grofd Aray carhied g&b'S sBEﬁrtudﬂ&Qm aﬂ@.@mlabﬁ@arb%ﬂ‘itdﬁ@z each
| ndependent |y represent s hydrogen, 3al kyl or 3al koigcz 3al ;ﬁw and

R\iﬁ i s as def i nesglested Somplyidsmy, hqlpg\ege))a;mn(h@.@jlszy; Craalkoyy, yl R37
9 RN
e @5&%@9%@4@#&%@@; ‘)fﬂ“d‘ﬁﬂé‘%ﬁ‘g"ccord. g
to any one of cltarm-G:ONR DR COR™ ¢wheyein BT, R, erandllh vﬂh@hmsya
ot o de or BiBetem '%‘ﬁ?%%?}? cagifrspisesets ctoged Cralivler "' ha Ry are-as

defined in clai nClatkoflyaalkyly); an opt | onal Iy subsitituted hydrocarbyl,
optionally substjtuted het3erocycl K gptional ]y substituted al koxy

group, provided ltonh@l H&#@H%Wemg‘ifﬂ@t“i‘f%} ed by a carboxy
group or an am nq%&@mqgﬂis\éghéﬂ%dh@%;mfmeﬁ(g'ﬁ]e use according

to claim7 wherein t’he co %und of errul
12°) Cy.salkynylR®® (wherein R* is as defined hereinbefore in 9
13%) Cl.g;alkleGR_38 (wherein ) o represents -O-, -S-, -SO-, -SO»-, -NR*CO-,
-CONR™-, -SO0,NR¥-, -NR*S0,- or -NR?'- (wherein R®, R*, R**, R* and RY
each independently represents hydrogen, C;3alkyl or Cy.3alkoxyC, jalkyl) and
R is as defined hereinbefore in (9));
14%) C,.salkenyIX"R*® (wherein X’ represents -O-, -S-, -SO-, -S0,-, -NR**CO-,

- -CONRY-, -8O,NR¥-, -NR*'S0,- or -NR*% (wherein R®®, R, R’ R%! and R%?
each independently represents hydrogen, C;.alkyl or C;.3alkoxyC;.salkyl) and
R is as defined hereinbefore in (9°));

15%) Cy.salkynyIX®R3® (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, Cy.3alkyl or Cy3alkoxyC;.salkyl) and
R is as defined hereinbefore in (9°));

16°) C13alkylX’C salkylR>® (wherein X° represents -O-, -S-, -SO-, -SO,-,
-NR*CO-, -CONR-, -80;NR¥-, -NR®'SO,- or -NR*- (wherein R*, R*, R®,
R® and R* each independently represents hydrogen, Cy.;alkyl or
C\.3alkoxyCj.zalkyl) and R* is as defined hereinbefore in (9°)); and

17°) C13alkylX’C,.2alkylR3” (wherein X° and R*” are as defined hereinbefore (in

5%).
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compound of formula (I11A) which is of structure (I11) as shown above, or a
salt, ester or amide thereof; and where Xis 0, or S, S(O or S(O2, or
NR$ where RS is h dr ogen or Cl. 6al kyl; R5' is hydrogen or tionally
substi t ut e(yvﬂ9ﬂ?18¥4ar byl or:gptionally substituted:. heter oc")ﬁ?@‘f‘m’”ﬁﬁ R6 and
R7 are independently sel ected from hydrog%n hal o, C"4al kyl, Cl.4 al koxy,

d . 4al koxynet hyl, di (d . 4al koxy) net hyl 4al kanoyl tri fI uor onet hyl ,

cyan, am no, ken sal kynyl . rou a benzyl rou

2’ 6- menber od et e?ﬁm?ﬁ%c i oy O 42 SR T 5 T e SpmE0 e of 9

I ndependent |y frqm,@acﬁnpmdmffmuﬁ(mgeterocycl Ic group may be aromatic or
non-aromatic and nay be saturated (linked via a ring carbon or nitrogen
aton) or unsaturated (linked via a ring carbo R% n% and whi ch phenyl,
benzyl or heterocyclic group nmay bear on onggoxk e ring carbon atons up
to 5 substituents selected from hydroxy, o, O _3al kyl, C1.3al koxy,
Cl3al kanoyl oxy, trifluoronmethyl, 111l e/ 110101 Ms 1T W
01/ 21594 PCT/ GB00/ 03556 84 cyano, : nitro, @& 4al kanoyl ,

Cl. 4al kanoyl am no, C . 4al koxyc?{

Ct _4al kyl sul phinyl, C1. 4al kyl su

N& di (O _4al kyl )car banmoyl, am nos
N-di (C . 4al kyl ) am nosul phonyl ClAMal o honyl am no, and a saturated

het erocyclic group sel ected fré®h m phoIN no, thionorpholino, pyrrolidinyl,
pi perazinyl, piperidinyl imdazol | di s!%/fb and pyrazolidinyl, which saturated
het erocyclic group may bear 1 or stituents selected from oxo,

hydr oxy, hal ogeno, Cl.3al kyl, CL. 3a| koxy, . Cl. 3al kanoyl oxy,

: ﬁarmyl N- C1. 4al kyl car banoy! ,
N- C14al kyl am nosul phonyl, N

trifluoronethyl, cyano, amno, nitro and(@i 4al koxycarbonyl, and R, R2,
R3, R4 are indepengefda esﬁglgﬁaggr%b gy Ccyano, nitro,
trifluoronethyl, Cl. 3a| re| n R12 and R13, which may be the

same or different wmx,ﬁ |& e%eﬁfélﬁﬂ]ldrﬁ)g&ﬁsdeﬁ@ IBa;lan;lIl)a,nddts isxhR14
(wherein X repre ar ban - S
SO, -S@-, g@é’ﬁl”%&%{ﬁ%}l ﬁ&ggﬂmqpﬂongﬁ@g%ﬁm@ﬁﬁ o (wherei n
R;S, R16, R17, optlonally substituted alkoxy group, provided that R* is other than ethenyl.
substituted by a carboxy group or an amide or sulphonamide derivative thereof,

8. The use according to claim 7 wherein the compound of formula (III) is a
compound of formula (IIIA) which is of structure (III) as shown above, or a salt,
ester or amide thereof; and
where X is O, or S, S(O) or S(O),, or NR® where R® is hydrogen or C;.¢alkyl;
R is hydrogen or optionally substituted hydrocarbyl or optionally substituted
heterocyclyl;
and R® and R? are independently selected from hydrogen, halo,C; 4alkyl, Ci4
alkoxy, Cialkoxymethyl, di(C,4alkoxy)methyl, C,4alkanoyl, trifluoromethyl,
cyano, amino, C; 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 selected from
hydroxy, halogeno, C;.3alkyl, C,.;alkoxy, C;salkanoyloxy, trifluoromethyl,

T
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R18 and R 9 each independently represents hydrogen, Cl.3al kyl or

Cl. 3al koxyC2_3al kyl), and R14 is selected fromone of the foll ow ng groups
1') hydrogen or Cl_sal kyl which may be unsubstituted or_which ma

substltut B OHRI5PA one or nore groups sel ected from hydr oRGT/CBOYRS or ani no,
2') Cl. Sal kyl X2COR2 (wherein X2 represeélts -O.or NR21- (in which R20
represents hydrogen, C _3al kyl or Cl-3a koxyC2 3al kyl) and R21 represents

Cl.3al kyl, NR22R23 or -OR24 (wherein,e 3 Lch. e the sane
or different eac‘ﬁ"“?‘éﬂF‘é‘é"eH’F@ fzﬁili?ﬂ @%ﬁ% n%’?b \é@k%”éﬁcg%é 3al kyl ) ;
3') Cl. 5al kyl X3Ry, aWyBGPhihyKT, L ARYIEsHIAY], €falkyls@phony@arbamd@R- , - OCO-,

TNR26CO. - - LR SRR RS ﬁﬂ-ﬁor elosoh nvy\/r?ereln Ro6, R27, RS,

R29 and R30 eacHhNiChaelkuiparbamoy). ﬂéb‘i‘é%leﬂlﬂ% ?WWEMS“BB‘PWM or

Ct _3al koxyC2. 3al amﬂg”ﬂﬁ% Eﬁflﬂﬁﬁﬂq kyl, cyclopentyl,
cycl ohexyl or ag)(% ereg“lg I’at’ﬁm%(erocyc .5@’3 up W|th 1-2

het er oat ons, sel@aaﬂrdlsulpuemhmimtah#afsatomtddhe@rmdlqwoumleswdﬁbnsal kyl group

b 1 2 tit t | ect ed..f A
I Do 00 i PSRl AP R Uit B BISREETY
from oxo, hydroxahd yF@blﬁlﬁﬁﬂQNhlaisaiﬂhﬂé&heteﬁﬂ:ydib)gﬁU@mlﬁeaﬂlaﬂﬂ d . 4al koxy) ;.

||||||||V||||V|||V|||||||||* WO 01/2 94P GB00/ 03556 85
4') Cl. sal kyl x4cjubstifpealy sglegie vethﬂ P“?FV e the sane or
different are e g\r,lﬁn 1 mft&% {5 arhﬂ%% @Qﬂm-carboﬁ gNR34_,
NR35S02- or-NR32¢n olyeox? R3u 519?3}';; * R35 and R36 each Yndepgndently

represents hydroapdn, C1.3al kyl or Cl1. 3a| koxyCZ 3al kyl) and R3' represents
et er ocycl | o gr dp R nRete prtperdbif el ion, BB, Sl 8RR %) 08, O o,
sel ected indepe rﬁﬂa&ﬂomeﬁiyn 0, Salkyl, NRIZR'Ni(widpéit R TeaideR 2y anhich maybeothp may bear
C1. ahydr oxyal ky) SE0F AR pack PSSl X R Giheréin X
Cl4al kyl sul phony, ée%ksl@/dl)ea lﬁmh B, 2K YOBdY, Jai’%ﬂf'lelsl 8oL, 88,as defined
her ei nbefore in é@ %C)‘) o %] 2 _sal kegyl RSZ’SE); oerrI%IR% Rv%l?erénsnk q(,ef ||.ped
her ei nbefore in 0-, -CONR™-, -SO;NR (

R'®*and RY each independently represents hydrogen, C,.;alkyl or

C,.salkoxyCa3alkyl), and R is selected from one of the following groups:

1) hydrogen or Cj.salkyl which may be unsubstituted or which may be

substituted with one or more groups selected from hydroxy, fluoro or amino,

2°) Cy.salkyIX’COR? (wherein X’ represents -O- or -NR?'- (in which R

represents hydrogen, Cy.;alkyl or CalkoxyC;.satkyl) and R represents

C.salkyl, -NRZR? or -OR** (wherein R%, R® and R?** which may be the same

or different each represents hydrogen, C).3alkyl or C_salkoxyCa.salkyl);

3%) Cy.salkylX°R? (wherein X? represents -O-, §-, -SO-, -S0,-, -OCO-,

NR?CO-, -CONR?-, -SO,NR*-, NR¥S0,- or -NR*- (wherein R?, R”, R%,

R% and R each independently represents hydrogen, C,.salkyl or

C1.3alkoxyC>.3alkyl) and R represents hydrogen, C;.3alkyl, cyclopentyl,

cyclohexyl or _a-5?6-membered saturated heterocyclic group with 1-2

heteroatoms, selected independently from O, S and N, which C;_;alkyl group may

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, C;.alkyl, Ci.shydroxyalkyl and C;.salkoxy);

* [ L M S *



8') C2.3al kynyl R37 (wherein R37 is as “defined here| nbefore in (5)); 9'.)
R38 (whefein R38 represents a pyri done-. -grooup,. a phenyl group or a
5-6-menbered aromatic heterocyclic group (li nked via carbon. or ni t rogen)
with 1-3 MQ&Y3ns selected from0, N and S, which pyrif4SEBYYSIERyI or
aromatic heterocyclic group nay carry Upgt O 5 substituents on an available
carbon atom sel ect ed from hydroxy, hal ogéno, am no, Cl4al kyl, C1. 4al koxy,

d 4hydr oxyal kyl , 4aﬂ2 h droﬁg%‘%&mg,

carboxy, trifluor (fh%'t: 3% gﬁiblx%z&%g%nod@"?_

Roo, R4' and R42, et afBdach LgLe s@.nfg(g[ ARFC-CIEONRIEC hsham¥sent s
hydr ogen, C 1. 4a| k C13a 6 q.l k)ﬂ% Jzﬁsal kyI (Wnerel n
R38 is as defined - eﬁszelf-URe e(rgn)R) R™ R%Zanﬁa‘?- Ilmel(dm@f ein R38

s det ?ﬁLh”ﬁSrZ?Lb BRLR kg %l%%ﬁvl&éﬁeé%éaaéé’é@%%?ﬁ " 798 19

represents -0-, - drogéi(bl; crgsmt), -NR43CO-, - CONR44-, - SOZNR45- NR46SO2-
or NR47- (wherei nﬁﬁgﬂ R46 nd 47 each nde en ent I; resents
hydrogen, O _3alk (ﬁ’e clig SrPuP

hereinbefore in (%abbon oiLﬂm)og&}% vﬁﬂa! K@ﬂ%&m £el%ﬁa%db é’:?dehﬂpfrs Y Sarid0- »
-S-, -SO, -S@-, -NR48CO, 5-, -S02NR50-, - NRB1 S02 or NR52-

(wherei n R48, R49N,rehich Mq.romhc s&lp mmy bearihor 21substitnts selected fiom exa,| WO

01/ 21594 PCT/ GB0O/

G . 3al kyl or msm‘ﬁ’%ﬁ’?@z‘“@%ﬁ Q?“ME%% Byl BL GRERS. T MG Doy,

(9')); 15') C2_saladngBLatyaspionial€h galkyl)$8 r epr esent s -0- -S, -SO, -S-,

=56 and 7 cach S HGeANUCT (PR ol i et of el

Cl. 3al koxyCz_3al kyj*) Csalken Meﬁ&ﬁﬁéﬂ%ﬁh&fﬁrﬂbw‘f%@n(sg)é9 )) 16")
Cl. 3al kyl X9Cl1. 3al kaxl R38 ( 7el n X9 present s -0-,
@esz&maziR !'s@ﬁ

NR58CO-, - CONR59- is grdefipgsbhereinpeforsiim (F)s, R59 R60
20,0, PR Gaa AR A R
Cl _3al kyl X9CL1. 3al Ky6-Rembered aramatic)h®tesorgicliRItoup @inkesd Yietarhe:doﬂmtregeny)withr e (in
- 1-3 heteroatoms selected from O, N and S, which pyridone, phenyl or aromatic

heterocyclic group may carry up to 5 substituents on an available carbon atom

selected from hydroxy, halogeno, amino, C;4alkyl, C;.salkoxy, C;shydroxyalkyl,

C)4aminoalkyl, C;4alkylamino, C;_shydroxyalkoxy, carboxy, trifluoromethyi,

cyano, -CONR*R* and -NR*'COR*? (wherein R*®, R*, R" and R42’ which may

be the same or different, each represents hydrogen, Ci4alkyl or

Ci-3alkoxyC, jalkyl);

10%) C,.salkylR® (wherein R* is as defined hereinbefore in (9°));

11°) C;.salkenylR*® (wherein R* is as defined hereinbefore in (9°));

12°) Cy.salkynylR3® (wherein R* is as defined hereinbefore in (9°));

13°) C,.salkyIX°R* (wherein X° represents -O-, -S-, -SO-, -80,-, -NR**CO-,

-CONR¥-, -SO,NR*-, -NR®S0,- or -NR¥’- (wherein R, R*, R*, R* and R¥

each independently represents hydrogen, C;.;alkyl or C).3alkoxyC,.zalkyl) and

R is as defined hereinbefore in (9°));

14°) C,.salkenylX"R?® (wherein X7 represents -O-, -S-, -SO-, -SO,-, -NR*CO-,

-CONR®-, -80,NR*-, -NR*!S0;,- or -NR%- (wherein R*}, R*’, R%, R*! and R*?
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5') in the preparation of a nedicanent for use in the inhibtion of aurora 2
ki nase. 9. The use according to any one of clainms 1 to 5 where the’
conmpound of forrmula (1) is a conpound of formula (I1V) RE X RW N R :NJ
(1V) or V@AMS9%ster, amide or prodrug thereof; where RCT/GRIOOIES R4 and X
are as defined in claiml1 and Ra' is a 3-quinoline group or a group of .
sub-formula (i) R7 RB" Re (i) where and R7 are as defined in relation

to formula (1) and Rs" is hal ogen or roup.of fqormyla NR1IOR10' where RO
and R10' are as eaeh}nﬂenfnﬁ?mwg%meﬂshﬁmqa il -ﬁ?"&H OX. ?I-JP&%P“‘FI I W
01/21594 PCT/ GBOR Q33 Wefindihetdinbefdi€ in@8);accoi ing to claim9 wherein the
conpduritl of formula (VI) 'ﬁssa co_rrgéund of fornmula (IVA) whi %h I s of
structure (I1V) aﬁ’MYBﬂK , (@herein 3G represents tQr, -3y -30n ROat,RNREGI0-, where X
is 0, or S, S(O, ¢ O) s_NF re. R8,sm: 2L Els% b, RS
is a 3-quinoli necg;rl%lgp’osfoza grbtﬁ{o %ﬁﬁlﬁ%rfm{%g{n?% ’%)’E %A(K R6 (i)
where R5- i s halecageindependently aeypesahits hpdrogena CNRIRAOC iatkory Y salkshendR ' are -
sel ected from hydgoge r qpti.gnal | )stituted hydrocarbyl or RLO and
R 0' together vﬁfﬁgﬂs%@gﬁ‘ﬁdﬁ%@‘gﬁ?%?m%ﬁ which they are attached forma
heterocyclic ri ehbkhTeY ;MBIR B tahéryin 0O Réprbsants UOL, DY, -3 gt ons or an
azo group of forraryr)g; au-kRI :N-afg' Wnermngll LS Ig% OIB_}{L onal I'y substituted
hydr ocar byl gr oupReCO-, -CONR™-, -SO;NR™-, -NR"'SO;- or -NR**- (wherein R, R™, R",

R" and R% each independently represents hydrogen, C;.salkyl or

C1salkoxyCy.salkyl) and R*® is as defined hereinbefore in (9°)); and

17°) C,.3alkylX°C,3alkyIR*? (wherein X° and R’ are as defined hereinbefore (in

5°) in the preparation of a medicament for use in the inhibtion of aurora 2 kinase.

9. The use according to any oné of claims 1 to 5 where the compound of formula (I)
is a compound of formula (IV)

Ri1 - R¥

R4

Iv)
or a salt, ester, amide or prodrug thereof;,
where R!, R%, R?, R* and X are as defined in claim 1 and R* is a 3-quinoline
group or a group of sub-formula (i) :

R?
R¥

Ré
@
where R® and R_" are as defined in relation to formula (I) and R®" is halogen or a

group of formula NR'R'® where R and R'” are as defined in claim 1.
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optional | y substituted het erocycl iC group R6 and R7 are independently
sel ected from hydrogen hal o, Cl. 4al kyl , C1.4 al koxy, Cl. 4al koxyrret hyl ,

di (C1. 4al koxy) net h Cl. 4al kanoyl, trifluoronethyl, cyano,
C2. sal keny|W @!Zz@&ﬂykyn a phenyl group, a benzyl group d’rCTéFB“BL”?ﬁ-sFrenber ed
het erocyclic group with 1- ‘3 het er oat ons, §7el ect ed: i-ndependently fromO, S
and N, which heterocyclic group may be aromatic or non- aromatlc and may be
saturated (linked via a ri:ng. carbagn or nltrogen al.of unsaturat ed

(linked via al®i ngthespaeros asrsocaawcP r@nﬂrﬂmﬂuﬁ efrf?w (Vhés ér ocyclic
group nmay bear OnoafiRuRd of fBfRulh (FVGL)GAi RERERurk! IV As showtibbid, ER
sel ected from hydroxy, h?3.| ogenaq, 1)3al kyl, 0 Cl. 3al E‘v;ys Cl. 3al kanony‘%&y
trifluoromethyl, estea Avamidaitheseofni t r o, C2. 4al kanoyl , Cl4al kanoyl am no,

gl 42;&;?’;3[ gﬁg%;iwhe?elxﬁi?kj(x* S Lg(ﬁb]gﬁ%@)?{%}car B’h%xoesl?d 8 tﬁy@ﬁggén or C;¢alkyl;

N, N- di (Cl . 4al kyl )CH’risarqumolmmmdrﬁlgedmlofsuﬁ\lﬁﬂnuﬁé(i)kyl am nosul phonyl,

N, N- di (Cl4al kyl ) am nosul phonyl, Cl4al kyl sul phonyl am no, and a sat urated
het erocyclic group sel ected from rmor phol i no, thionorpholino, pyrrolidinyl,
pi perazinyl, piperidinyl imdazolidinyl gnd pyrazolidinyl, which saturated

heterocyclic group may bear 1 or 2 | I"1IN=l FHILE " 10 0L 110 111 WO
01/ 21594 PCT/ GBOQO 03556 88 substituents etet from oxo, hydroxy,

hal ogen, C1_3al kyl, C1.3al koxy, Cl. 3al kfinoy+exge trifluoronethyl, cyan,
am no, nitro and Cl. 4al koxycar bonyl , R2, R3, R4 are i ndependent |y

selected from halo, cyano, nitro, trifl uororret hyI a _3al kyi, -NR12R13
(wherein R 2 and R14, which may be the same(x)r dlfferent each represents

hydr ogen or. Cl3al sQr, - X R14 (wher ase o di -t bond,
-0-, -CH2-, - “1{%% Pa'°g“§°’afg§15"? PRS Bhere LGRS are

- SO2NR17-, NR1880 Zeledted ﬁNRi Bydrdgsh of Spﬁbnﬁ'l}ssubﬁiitﬁted Rydrocdrbyl o2 REP BdR®€ach
|ndependently represents hydrogen, Cl-3alk or C _3al koxyC2_3al kyl ), and

R14 is selected fPEReesMithighe piressnatom ip Wb‘cﬁﬁbﬁdﬁ? aitpchedfpem 8 fietarogyclic
C _Sal kyl whi ch maynhignitaiPs 6&&1?90:%1&1’&%%&&8&953 o MPSol dritipist Wi th one

or nore groups sel ected from ydroxyi  uoro or am
formula -N=N-R'! where R! is an optionally substltuted hydrocarbyl group or

optionally substituted heterocyclic group;

R® and R’ are independently selected from hydrogen, halo,C;4alkyl, C,.4 alkoxy,
Ci4alkoxymethyl, di(C ,4alkoxy)meihyl, Ci4alkanoyl, triﬂubromethyl, cyano,
amino, C,_salkenyl, Cz.salkyhyl, 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 selected from
hydroxy, halogeno, C;salkyl, C;.salkoxy, Cisalkanoyloxy, triflucromethyl,
cyano, amino, nitro, C;.4alkanoyl, Cy4alkanoylamino, C,4alkoxycarbonyl,
Cialkylsulphanyl, C,.4alkylsulphinyl, C,4alkylsulphonyl, carbamoyl,
N-C,alkylcarbamoyl, N.N-di(C;4alkyl)carbamoyl, aminosulphonyl,
N-Cj.salkylaminosulphonyl, N,N-di(C;4alkyl)aminosulphonyl,
Ci4alkylsulphonylamino, and a saturated heterocyclic group selected from
morpholino, thiomorpholino, pyrrolidinyl, piperazinyl, piperidinyl imidazolidinyl

and pyrazolidinyl, which saturated heterocyclic group may bear 1 or 2
e
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2') d _sal kyl X2COR20 (wherein X2 represents -0- or NR21- (in which R20 |
represents hydrogen, Cl-3alkyl or Cl.3al koxyC2.3al kyl) and R2' represents
Cl. 3al kyl , NR22R23 or -OR24 (wherein R22, R23 and R24 whi ch may be the sane
or differWAOVaEh represents hydrogen, Ci-3al kyl or Cl: BSTAGHINES563,) Ky )
3') d.sal kyl X3R25 (wherein X3 represengs -0-, -S-, -SO -S2-, -0COo,
NR26CO-, - CONR27-, -SO2NR28 , NR29SO2- or NR30- (wherein R26 R27, R28,

R LR A e TRy e °x¥yclopentyl

cycl ohexyl or a & QiR Rifibdiotte zih%taﬁﬁiﬁs rb SndICPjalk '
het er oat ons, sel%ct ed i ndependent I %?%m 0, S ’gﬁ wﬁl ch CI -3a¥f<y| group

may bear 1 or 2ndubstituents sel ect ed from oxo, hydroxy, hal ogeno and

Cl4al koxy and | gl BYRE uents sel ected
from oxo, hydro\>,<i§l, R’ﬁgf ggéelﬁgg{e P&g%{l%ﬁlhyﬂ o‘%uqu&]t{o and d 4al koxy);
4') Cl.sal kyl X4(fﬁ1ﬂ6erbk1pth}(5R31(V\/nere| n X4 and X5 whi ch may be the sane or
different are e

_NR35S2- or r;ﬂé‘ghneﬁ'% Fr'3p§§’§“°’ﬂé§ ”N‘@Zh b?z%m ﬂ*ﬁ"ﬁsa'ﬁﬂgndently

represents hydrceaan ﬁhexﬁﬂh d fk&xxﬁz“wh&yﬂn)x' daaﬂ;armétesents
hydr ogen or C1. 3al ky 5236' 11 1 11 1 1111 lI5 111111111 WO
01/ 21594 PCT/ GBhond385aCHeg @CP Rerbewie-ﬁﬂesg-%% COs- G@h@ered

saturattl heter Qg ?LJ%UI : pen Ldrftﬁﬂ@ @nbﬁm RN7 th\%ﬁc m%] pith 1-2

het er oat ons, sel ec S’and et erocycl i C
group nay bear denpelmenﬂjoapmmwr&@h&tad&ykm@naaikmsycz@ktﬂbM RKds ogen,

G -4al kyl, G .4h I kox O 4al koxyCl4al kyl  and

Cl4al kyl sul phon#%ﬁte‘iépﬂﬁ"f fg‘e)fdl R37 (wherein R37 is as defined
herei nbefore in 1(’}5hy)d}ogen3r§:| W%ichmay%ﬁnimedbrﬁﬁiéhkrﬁyéb& defi ned

her ei nbefore in (gsn);%ted )nq%gxslt?rlﬁ%%%R?7 (\%ﬁ%ﬁéu&%ﬂ?sﬁmggﬂ ned

her ei nbefore i n S¥ ) ne group, a
phenyl group or ) _saﬁ?mﬂe 1RrRE régg,{tgr@cdfqlmu @ﬁmh(ﬂznnked Vi a

carbon or nitrogen eteroatoms sel ected frog10 N and S, which
pyri done, phenylrepresentsdydnogen, Ci.aalkyl or Ci-salkoxyC.salkyl) and R* represents

Cysalkyl, -NR*R? or -OR?* (wherem R%, R and R?* which may be the same
or different each represents hydrbgen, Ci.3alkyl or Cl'.galkbxyC2.3alkyl);

3") Cr.salkylX’R? (wherein X represents -O-, -S-, -SO-, -SO»-, -OCO-,
-NR¥CO-, -CONR?"-, -SO;NRZ-, -NR¥S0;- or -NR*- (wherein R%, R”, R%,
R® and R eabh independently represents hydrogen, C,_salkyl or
Ci.3alkoxyC,.salkyl) and R? represents hydrogen, C.salkyl, cyclopentyl,
cyclohexyl or a 5-6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which C,.salkyl group may
bear 1 or 2 substituents selected from oxo, hydroxy, halbgeno and C,4alkoxy and
which cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy,
halogeno, Cy.4alkyl, C;.shydroxyalkyl and C;alkoxy);

4%) Cy.5alkyIX*C,.salkylX*R®! (wherein X* and X which may be the same or
different are each -O-, -S-, -SO-, -S0,-, -NR*CO-, -CONR™-, -SO,NR*,
NR*S0,- or -NR%. (wherein R*, R*, R*, R%® and R?® each independently
represents hydrogen, Cy.;alkyl or C, 3alkoxyC2.3alkyl) and R*! represents
hydrogen or C).salkyl);

—_—
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het erocyclic group may carry up to: 5 substrtuents on an avail abl e carbon
atom sel ected from hydroxy, hal ogeno ~am.no,. Cldal kyl , Cl4al koxy,

Cl. 4hydr oxyal Cl4ani noal kyl ;| d 4al kyl ari no, Cl4hydrox al kox car boxy,
trifluor orréYﬂyi/21594cyan CO\IR39R4O and - NR4100?42 (wher ei FORAEB0O kﬁ

and R42, which may be thei'sane or differ each irepresents hydrogen C
1. 4al kyI or C -3al kOxyCz- 3al kyl); 10") sal kyl R38 (wherein R38 is as
defi ned herei nbefore | C2. sal kenyl R38 (wherein R38 is as

defi ned her ei nbef ér’)ekl-’r(wt"?feﬁﬂglw 13]?25';" -membseadspRiatetbhsteromiclie groupbinked vias

def dh bef | t
o "G " S0 o o ok vith 12 bgefigtofi %??ﬁé&é%%ﬁkﬂ%@@ S Ra7-
(wherein R43, R44N F\Mﬁch MOewﬂc Beoup nay beari mambstﬁmﬂtglseleepdé‘manmm,

nerei oot or e 1n (v BaioEEed E ey 1 el Comions Tty

-S-, -SO, -S2- ahﬁi@.gﬁkylsulpmmga]kyl)SOZNRSO- NR51S02- or NR52- (vr/nerein
R48, R49, R5, R5' and R52 fach gpendent | represents Bﬁdrogen,

Cl_3al kyl or C1- 34 1(95(5?@?2’ (‘K‘}qrﬁmgndsaﬂéﬁme rei nbefore in

9 15') C2. 5alH 3 7 soe-
§\|R5é)co, )CO\IRSZ 4 %ozr\r%ﬁ ’((W%&fgﬁis%ﬂzk@%s{a%ﬁh&f ‘? ﬁSSst:a R54, RSS,

R56 and R57 each &’)‘@m@ﬂﬂdﬂ I(yVhpEmﬁgmeﬁydrhngenbef@tm@Byl or

Iclll 3?: lk?)i(ylcl2”3al k)@l# whge qvﬁs?as?ﬂggrgne herer nbef o re |né9 )); L1t

Cl1. 3al ky1X9Cl. 3al rsya,m&bewﬂar@mcmetef@pﬂﬁsgm mlaed via Sarbon SQitro e§
-NR58C0O-, - CONR59-,_ -S02NR60-, -NR61 SC2- or -NR62- (wherein R5g8 R59 R60,

R6' and R62 each iindiBeiERMemS |S§Ie¢€43ﬁ@§é?a%an%m§@wr@nesah@yl oxAromatic |
% g:: tg)l(gl(%l?)glalkkybl?ﬂmgamﬁer e@ﬁ@é@ﬁ&a%}%ﬁ%@ngﬁ fa?%x(ia : %lr-%orl’n gr g(i) n
5'). 11. A conpouseleettd fromrhydeoxy, HaR)gemy, amino, C;4alkyl, C;4alkoxy, C,_4hydroxya1kyl,
Ci4aminoalkyl, C;4alkylamino, C; shydroxyalkoxy, carboxy, trifluoromethyl,
cyano, -CONR¥R* and -NR*'COR* (wherein R*, R, R*' and R*?, which may
be the same or different, each represents hydrogen, C,4alkyl or
Ci.3alkoxyCs.salkyl);
10°) Cy.salkylR* (wherein R* is as defined hereinbefore in (9°));
11°) Cp.salkenyIR*® (wherein R is as defined hereinbefore in (9°));
12*) C, salkynyIR* (wherein R is as defined hereinbefore in (9°));
13*) C,.salkyIX°R® (wherein X® represents -O-, -S-, -SO-, -SO,-, -NR¥CO-,
-CONR*-, -S0,NR¥-, -NR*S0,- or -NR*’- (wherein R®, R* R* R* and RY
each independently represents hydrogen, C,.3alkyl or CisalkoxyC,salkyl) and
R* is as defined hereinbefore in (9°));
14”) C;.salkenylX'R*® (wherein X represents -O-, -S-, -SO-, -8O,-, -NR*CO-,
-CONR™-, -SO,NR*-, -NR*'SO;- or -NR%- (wherein R*, R, R®®, R®! and R*
each independently represents hydrogen, C,.;alky! or C,.3alkoxyCs.salkyl) and
R* is as defined hereinbefore in ©);
15”) Cy.salkynylX*R*® (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, Cy.3alkyl or C;.3alkoxyC;.zalkyl) and
R is as defined hereinbefore in (9°));

[
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Z (CH2)- RO 1 XR6E RN RGN R4 (JIB) or asalt, ester, amde or prodrug
t hereof where X, Z, R9, R6. and R7 and n are as defined in claiml and e is
hal o, cyano, nitro, trifluoromethyl, Cl.3alkyl, NR12R13 (wherein R12 and
R13, whi WOMKY1S8& the sanme or different, each represent§ TPV or
Cl.3al kyl), or a group -X1814 where ijoand R 4 are as defined in claiml ;
and R67 is Cl. 6al koxy optlonally subS| tTtuted by fluorine or a group X1838
in which X1 and R38 are ﬁ? Ln claiml; r wg (aj,séh at | east one
of R66 and 867 155)%'(3%9'1}? Whergip IF@'FSWB y9- 697 2 tmd of
formula (iB) 11 él}i“cé» IGONR®. 1sé2ﬁ1i‘°l NR2SD; or INRES (ikedin 6, RE) RE594

PCT/ GBOQl 03556 R67 N R4 (I11B) of asalt,

ester, anide or lbrcxﬂ&g @mé@ndwﬁmmenﬁhymen,%ahboqw are as defined

o™ 8 200 AR S R Sl ARt B9 o5 e ned 1

17} C 3a1ky1x9c,.3a1kylk" (wherein X° and R* are as defined hereinbefore (in
:) .

-n

11. A compound of for_mula {B)

R7
- Z—(CH);—R®

R6

o (iB)

' or a salt, ester, amide or prodrug thereof -
where X, Z, R®, R® and R” and n are as defined in claim 1 and R% is halo, cyano,
nitro, triffuoromethyl, Cysalkyl, -NR'?R'® (wherein R'? and R", which may be
the same or diﬁ'ei‘ent, each represents hydrogen or Cj.3alkyl), or a group X'RM
where X' and R are as defined in claim 1 ;
and RY is Cy.alkoxy optionally subsitituted by fluorine or a group X'R*® in
which X' and R3® are as defined in claim 1; provided that at least one of R* and
R¥ is other than unsubtituted methoxy; or
a compound of formula (IIIB)

\

A g



X R6 Rso | NNJ R67 R4 (IVB) or a salt, 'ester ami de or prodrug thereof,
where X, "R, R4, R6 and R7 and n .are as deflned inclaiml, RS" is as
defined in_claim9 and R66 are R67 are as defined above; a cor‘g)ound of
formula (IVWOMRSM 1o i MS 111 V\oofPZi%’ 03536

PCT/ GB00/ 03556 92 R1 X RI ~N/ J RN 54 (I'VC) or a salt, ester, amde
or prodrug thereof, where Rl, R2, R3, R4 and X are as deflned I n clalml
12. A method of preparing a. corrpound accor di ng to Ial m 11 whi ch conpri ses
reacting a conpound of fornula (VI1) R85 R2" 5% (VII) where R1',
R2", R3", and R4' are respectively equival ent t R66, R67

R6

(IIB)

or a salt, ester, amide or prodrug thereof,

where X, R*, R}, R® and R’ are as defined in claim 1and R%® are R’ are as
defined above and R* is as defined in claim 7: or

a compound of formula (IVB)

(IvB)

or a salt, ester, amide or prodrug thereof,
where X, R!, R%, R® and R” and n are as defined in claim 1, R®" is as defined in
claim 9 and R% are R are as defined above; or

a compound of formula (IVC)

_ _
R



and R4 as defined in claim1l or a precursor thereof, and R85 is a |eaving
group, wth a conpound of fornmula (MIl) HX-Re" (VIII) where X 1is as
defined in claiml1, and Re" is selected from 1111121 12121121 11111 ©TI1IT |
1111 * CWORVHSHD 01/ 21594 PCT/ GB0O/ 03556 93 R7 Z ( CH2PETRBUWRISHR7 R5,
):t I RO RT R5" R6 N or where Z, n, , R7 and RO are as defined in
claiml1l, R5' is as definedinclaim?7 nd RS" is as defined in claim9;
and thereafter if desired or necessary converting a group R', R2', R3" or
R4' to a group RL, R2, R3 and R4 respectively 0 a different such
group. 13. A nethod for inhibiting aurora 2 Kki n a warm bl ooded
animal, such as man, in need of such treatnegtxy#l ch conpri ses

admi nistering to said animal an effective afount| of a conpound of fornula
(1) as defined in claim1l1, or a salt, RtesterL/aniNle or prodrug thereof. 14.
A conpound of fornula (11B), (BIB), C) as defined in claim11,

2’

or or a salt, ester, amde or prodru ' , for use in a nethod of
treatment of the human or ani trlNrapy. i1t "lilll 111 1IN
11111
R
R4
avo

or a salt, ester, amide or prodrug thereof,
where R!, R?, R®, R* and X are as defined in claim 1.

12. A method of preparing a compound according to claim 11 which comprises
reacting a compound of formula (VII)

(V)

where R, RY, R*, and R* are respectively equivalent to a group R', R®, R%’
and R* as defined in claim 11 or a precursor thereof, and R® is a leaving group,
with a compound of formula (VHI)

H-X-R*
(Vi)

where X, is as defined in claim 1, and R* is selected from

A



WO 01/ 21594 PCT/ GBOO 03556 94 15. A pharnmceutical conposition conprising
a conmpound of formula (11B), (111B),: . (NB). or (I1VC) as defined in claim 11,
or a salt, ester, amde or prodrug thereof, in conbination with at

phar maceut WPV cept abl e carrier. TITTIVITIITI21 1 1 PETABPPP5S6

93

R6

R7
R6

7
Ré6

R¥

R
Rll

x N
or

where Z, n, R®, R” and R? are as defined in claim 1, R is as defined in claim 7
and R*" is as defined in claim 9;

and thereafter if desired or necessary converting a group RY,RT, R orR  toa
group R', R%, R? and R* respectively or to a different such group.

13. 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
effective amount of a compound of formula (I) as defined in claim 1, or a salt,

ester, amide or prodrug thereof.

14. A compound of formula (IIB), (IIIB), (IVB) or IV C) as defined in claim 11, or or
a salt, ester, amide or prodrug thereof, for use in a method of treatment of the

human or animal body by therapy.
—_—
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15. A pharmaceutical composition comprising a compound of formula (IIB), (IIIB),
(IVB) or (IVC) as defined in claim 11, ora salt,'ester, amide or prodrug thereof,
in combination with at pharmaceutically acceptable carrier.
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