WO 01/ 21597 PCT/ GB00/ 03593 THERAPEUTI C QUI NAZOLI NE DERI VATI VES The present
invention relates to certain quinazoline derivatives for use in the

treat ment oWwoaertsai n di seases in particular to proliferamnesigdissase such
as cancer and in 5 the preparation of medi canents for use in the treatnent
of proliferative disease, to novel quinazoline conpounds and to processes
for their preparation, as well as pharnaceutical conpositions containing
them as active ingredi entTHEKERRECRC QhanptooinbeErRmaTevay ol i ferative disease) is
characterised by uncontrolled cellular proliferation. This |oss of the
normal regulation of cell proliferation often io appears to occur as the
result of genetic di’if%ﬂ%eﬁt(}m%%éd&lelﬁ{es B%Ex‘fﬁ{@a{é?&&% dﬁ%ﬁ&l for BE QOHESS
through the cell cyclée. In eukaryotes cycle 1s largely controlled
by an order edtrmcradécamﬂam@msmmpawhdsnhmoyfemuw@mea&meheacaﬂmﬂd iss of

protein klnas sthat r|t| n.this.. ¢ ave, now,been
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| evel s of expression of the protein, (as a result of gene anplification for
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proteins. The fir Stankéh ci&h&dlypa@;ﬁ}ghf@i@ﬁ@edﬂe%jMc&k&b@drﬁéﬂ&n&&%ﬁe&a| cycle
regul ators have been t cl i'n 'dependent ki nases Activity of
specific CDKsC%Inﬂaép@bfefahenz i Ipsye§ the gormgkrsglation of entl HS‘dtfPFaiﬂ?ﬁ afieat i on and
coor di nat p 4 protein
appears tgﬁ’cp{aﬁg&ﬁﬁioﬁ%%agpg%hf?%&glglcd%% e%&?ﬁkarﬁ%%gt&{ﬁr aer]:EIKtI on) by
phosphoryl atlmggtteksehnoeghﬁl@bﬂﬂam‘-iona gene product pRb. Th| s stl mul at es the
rel ease of thetr agts. to

i ncrease the tra &‘aﬂﬁ&%’?\tgeo?ﬁ% 7t e? %%Ye"s"é‘gﬁf‘%ﬁ?%?“ 8"???119 gt ‘m dm SEHse
catal ytic aclt bwspnomino@DSézf e:la‘ﬁ fa}?ﬁhéﬁhlfgfﬂie&ﬂ&z&s&yhdﬂplajﬂbt;‘l@alzﬁéeanpt&fst ner )
protein, Cyclin One of the first_denpnstrations of .a direct n

bet ween canceFaS??G fepnquepeen &S?E?ffeeﬁv&? AR 05\5“ H@S%‘Bgaéﬁ/é&‘i‘%?ﬁ‘-‘? Bt t he
Cyclin D gengumasnasRt Whéf@rpadd fiokhd tz@u@rﬁis%ﬁ‘oécﬁyﬁj Sihbng&eased (and
hence the activity of CDK4 increased) in many human tunours (Reviewed in
Sherr, 1996, Swle pregsap: of g ppotaie (2 a resitlh efigene ougificainn foraxempla), cabit er

Bi ol ogy 6: 632y 1997, Nature Medicine
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PCT/ GBOO/ 0359§een %he cyclin dependent kinases {or CDKs). Activity of specific CDKs at specific

_)‘:(D

20  times is essential for both initiation and coordinated progress through the cell cycle For
example, the CDK4 protein appears to conirol entry into the cell cycle (the G0-G1-S
transition) by phosphorylating the retinoblastoma gene product pRb. This stimulates the
release of the transcription factor E2F from pRb, which then acts to increase the
transcription of genes necessary for entry into S phase . The catalytic activity of CDK4 is

25  stimulated by binding to a partner protein, Cyclin D. One of the first demonstrations of a
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 buman tumours (Reviewed in Sherr, 1996, Science
274: 1672-1677; Pines, 1995, Seminars in Cancer Biology 6: 63-72). Other studies

30 (Lodaetal., 1997, Nature Medicine 3(2): 231-234; Gemma et al., 1996, International
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
regul ated or deleted in human tunours again | eading to i nappropriate
activation ofooimese ki nases. Mre recently, protein Ki nasesGENraasIar e
structurally distinct fromthe COK fam |y have been identified which play
critical roles in regulating the cell cycle and which also 5 appear to be
i nportant in oncogenesis. These include the newy identified human

honol ogues of hatkeshbwe siaphegatdveaegubatas andDK Suctveate Sieaentipddwrpegtigeds.
Drosophila aurpora  .apnd S.cerevisiae Lpll. which ar igh hgnol ogous at
the am no aci &eg“é’dﬁ%ﬂ%athg‘frf a8 Sac%‘% tgé'}ap?f&“t‘%?%cgﬁ%}wg OE%S?E 5% nases. -
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t hese genes, oral and auroral, encode ce cycle reqgul ated
prot ei n ki nasdsmoligessef tediwosophibadirah andX prresdgdeoip! bprdtekis.Prosophie awbdiay  at

t he &2/ M boundar, aur or al nd in.n,tosis itself .auroral ). Seyeral
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particul arly auédleagdideNmeanigyroteih ithasesr Bowhlaugenadiipip areti@owin todeiswied 20913,
a region that is frequently anplifi i.n h n tunmpurs including both
breast and pol“éﬁonup[]‘r‘i’g&?est.m“éﬁ? 4B e _qﬁ@%#@%&gﬁgﬁ%é@ggﬁm&% of this
anpl i con, g NGBntAddbME BAcEIN orMaticdBPh it sphiille AldipRdpet chidth¥ioRY SépRRbessed 1N
greater than 50% of primary human_col orectal cancers. In these tunours

auroral pr ot eisperPgalier ntadyalier qgledhs Hrodimps herolpgues ghipeseganesdemmsflacent
normal tissue., iy, a6d aplobi, enb§ el ge!ég%xag%d ]grﬁtgﬁg%rlza%ésbﬂ%@é ol el 5%5 OP;J Tan

auroral |leads to transtornation, con Ity to gro
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aneupl oi dy. Qrt ant, it has 0 .been denonstrated that abrogation o
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auroral expredsghthatip equeRhL SRR i ATmeS BimayTsd s uBrg Rat BTG 005t rent  of
human tumour Gghburb.iAiRsat Mﬂb&ﬁé %ijp&%angknv\@f@&/a%ﬁ&&) sih@adordDggld cycle
cycl e

arrest in the & _Ehase of e cell and exerts an antiproliferative
effect in thegeplilioand agers2 mRNG gverpipressqdin greateesan Hivk oxminaghhwman on of the

et O SRR s YA LG Pl it iy, D

di seases. WD QGimpaEdR RFTEREDANESS3 In fldition, transfection of rodent fibroblasts with
human aurora2 leads to transformation, conferring the ability to grow in soft agar and
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

25  an increase in aneuploidy.
Importantly, it has also been demonstrated that abrogation of aurora2 expression

and function by antisense oligonucleotide treatment of human tumour cell lines (WO
97122702 and WO 99/37788) leads to cell cycle arrcst in the G2 phase of the cell eycle
and exerts an antiproliferative effect in these tumour cell lines. This indicates that

30  inhibition of the function of aurora2 will have an antiproliferative effect that may be

useful in the treatment of human turnours and other hyperproliferative diseases.



A nunber of quinazoline derivatives have been proposed hitherto for use in
the inhibition of various kinases. Exanples of such proposals are included
in WO 92wa0Baps9and EP- B-584222 which rel ates to bi cyclRE/EHABHIhds whi ch
inhibit epidermal growh factor (EGF) and platel et-derived growth factor
(PDGF) receptor 5 tyrosine kinase, WO 95/15758 which describes the use of
bis ring systens for the selective inhibition of CSF-1R tyrosine kinase
activity, and WOASgmbef@uinggolinggderiyaties hayecbeerspmpered Bithirp &9 ugeiidh? be t he

use of cert gl 148 app‘]\sri&nag& TPiRRes BPsuch $oBOLardd gﬁ&&lh%b'tors in

ot her cont e)lfthé icants eries o ounds whi ch
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t he treat nent, of rat uch, as ce articular in
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a _6al kyl ; B5/0P§69adﬁd‘?ﬁ§57@'i‘9d hichldBsckibl the QS & cRRATR §hiaskoRhOsBRipotndsiad g

containing at [east one nitrogen 20 atom and R, R2, R3, R4 are
i ndependent Ityrosied ldnase inbihitorn inathetgontsxtscyano, nitro, C1- 3al kyl sul phanyl ,

; gg)rqe_i)s eRZ . s( \;mglr ?gﬁ' A%g)hb%tmgé f&ﬁ%ié?fes %?‘%ohﬁ/ds)w&%mlﬁg%gne ef‘t‘é\%‘g‘ﬁ]‘e_ SO2I-

- NR1OC( Q- , awlcfD)kiRse and-\GOBANRE thus of WRiBIEE freatment-dfproliferftivadisedsa sRh@s R',

R 2, R13 25 d.R14 dent, | kyl
hydr oxyC, . éP‘g{]‘ﬂ “b?am%%‘.’é‘éf%gg@%g?%gf‘k% C)OE’%C?Z%%%“w%ccg%@ggnag%égl o%al ly
subst it ut ed Knasl ie kadvay o, beogtivanal |y Wo 01/ 21597 PCT/ GBOQO 03593

The present invention provides a compound of formula (I)
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or a salt, ester, amide or prodrug thereof;

where X is O, or S, S(0), S(O); or NR® where R® is hydrogen or Cy.alkyl;

R’ is an optionally substituted 6-membered aromatic ring containing at least one nitrogen
20 atom, and

R', R% R3, R? are independently selected from halogeno, cyano, nitro,

Cisalkylsulphanyl, -N(OH)R7- (wherein R is hydrogen, or Cy.3alkyl), or R°X'- (wherein

x! represents a direct bond, -O-, -CH;-, -OC(0O)-, -C(O)-, -8-, -SO-, -50;-,

-NR'°C(0)-, -C(O)NR''-, -SO,NR'%-, -NR"*SO,- or -NR"- (wherein R'’, R', R">, R
25  and R' each independently represents hydrogen, C,.salkyl, hydroxyC, alkyl or

C1.3alkoxyCs. jalkyl), and Ris hydrogen, optionally substituted hydrocarbyl, optionally



4 substituted heterocyclyl or optionally substituted al koxy; provided that
at least one of R2 or R3 is other than hydrogen. In this specification the
term " al kyl 'wowienssased either alone or as a suffix incl ®@&8&B8VE3aI3ght

chai ned, branched structures. Unl ess otherw se stated, these groups 5 may
contain up to 10, preferably up to 6 and nore preferably up to 4 carbon
atons. Simlarly the terns "al kenyl" and *al kynyl " refer to unsaturated
strai ght or brsabstihte heteracydylor eptianelint substituted looxyepravigédehitiablens? onepofiy,
preferably fro ca toms. Cyclic noieties such as cycl oal kyl,
cycl oal kenyl éV%f% W%}%@{?g gre sinilar in nature but have at |east 3
carbon at ons. Ter mﬁu&becﬁ&amai oy ‘atiodprlics @sedl cehidr aphoups azafflxs 10
understood in the art., |ncI es fl uqreg%%v{n oro, brono and

i odo. Refer end%‘%“qeés%‘%ﬁ c Wgﬁér‘cg?aﬁ;ﬁ“ﬂﬁfé‘e%r Piothepys Hese#BESs such as

phenyl and snanmymshmmm% {6 pfBferal mﬂﬁo%aha& prkfeﬁb%gso AERBH drSm'
non-aromatic rin exanpl e contalnlng rom4 to 20, suitably from5

to 8 ring atorﬁzmq%ﬂ}’ th%fasns @ﬂ@n}df anghiplkmylsrefer ppaungateraied sradght Br brsncr oxygen,
sul phur or nit e

pyrrolyl, pyrsgrg I ?%y ) 7%%1 %%Jﬁ??:iogl;bg Y e%i hi azorcwk lfet razol yI

oxazol yl, i so>(azb¢ mbietiqmysndzaslcy¢loalk}m,wycldqlkqnymndwynimﬂkyyﬂ arqeymaaiimydture

pyri dazi nyl, in in i SO nol, i..n uin linyl, .

oot hi asol yiout B St SPOR S, chemPerish B rabon eontor S s avis of

non- ar omat jeC h@ﬁ@gtwﬁkﬁaaﬂgr oups i ncl ude nor phol i no, piperidino, azetidine,

20 tetrahydrofuryl tetr dr.o i the case.of higyclic rinpgs, these
may conprise an FB‘?T‘&E"PC ‘il%{? ﬁl"‘b’ﬁﬂsﬁ‘ » BEAG 4 1°“°H§F§F"’6& parytefers to

those groups %@&@aar@@deaeﬁmmoe&hc sgqrehaga{éapuaﬁd n&ﬂﬂﬁfﬁrﬁ%rtem-rhe term

“aral kyl" refersto aryl substituted alkyl groups such as benzyl. Cher
expr essi ons usééﬁefpwci)ﬁem%]p@élafqﬂ@a@ PiIPTARINAlG Eings ot eERm D gamainipg Bemdef ers to

25 any Structygg, %{? ﬁ?g@ﬁlﬁ’éj oﬂf‘% 1@#5&%?%h?c‘rx?§'§htﬁh‘?or€9+c§ta¥ may be

saturated or 'unsa or e ese may b enyl ,
al kynyl , artsyl ,oxggeal mmhpr ormytodga;al Mplesyﬁimhgﬂoewhclmie foryty Iﬂoeriyky)mlydﬂyl or

conbi nati ons ther es. of. .s 0 i ons. ar.e al nyl or
S kyny i subst (WOP B TR Riesaly oot 51 BB R taeliarp G

cycl oal kynyl , ;@ﬁd)ﬂr}ayﬁfn‘{dmyl h@te@r@wﬁ{cﬁhmﬂaﬂn&ﬂxy, qm&@nﬁr@ddﬁwohnﬁycl oal kyl,
cycl oal kenyl or cycloa kynyl substituted with aIkyI al ken aIkynyI or

al koxy, but otd¥inesalingl beraothiazely abraaoxagqlylobsnzothiony! prberestao) %559 es of

non-aromatic heterocyclyl groups include morpholino, piperidino, azetidine,
20 tetrahydrofuryl, tetrahydropyridyl. In the case of bicyclic rings, these may comprise an
aromatic and non-aromatic portion.
“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
25  any structure comprising carbon and hydrogen atoms. The moiety may be saturated or
unsaturated. For example, these may be alkyl, alkenyl, alkynyl, aryl, aralkyi,
cycloalkyl, cycloalkenyl or cycloalkynyl, or combinations thereof.
Exampiles of such combinations are alkyl, alkenyl or alkynyl substituted with
aryl, aralkyl, cycloalkyl, cycloalkenyl or cycloalkynyl, or an aryl, heterocyclyl, alkoxy,
30 aralkyl, cycloalkyl, cycloalkeny! or cycloalkynyl substituted with alkyl, alkenyl, alkynyl

or atkoxy, but others may be envisaged.



5 In particul ar hydrocarbyl groups include al kyl, alkenyl, alkynyl, aryl,
aral kyl, cycl oal kyl, cycl oal kenyl or cycloal kynyl. The term "functi onal
group” reM&M/2187reacti ve substituents such as nitro, &XAMBYKE o, oxo,
=CR78R79, C(O,R', OR77, S(O,R', NR7sR79, C(O NR78R79, 5 OC(O) NR78R79,
=NOR77, -NR77C(O, R7TA, -NR77CONR7SR79, 5I\I:CR78R79 S(O)yNR78R79 or

-NR' S(O)yR78 where R', R78 and R79 are ndependent rom
hydrogen, opt i onkl pasticslapbydrecarbybiemayisipetudekyl, aB‘ﬁ{‘X {va%’ B?l“?y -ut ed
hetercycl yl Jloal cbr&@éﬂcé&l&@%élk%?d al koxy, or R78 and R79 together form
an optlonall strtuted'ring which optionally contains further

het er oat ons suchThe;temSi@awondl&ﬂP jj apfers @ regytiop suhstituentsspuch 25 DifFRFRNG, | s an

i nteger of r 2 ' be 1879 1sg790pt i onal
substi t uent i‘aﬁ’or" ?fy%?gﬁg gr (’)g JY@ I%%S%I %@ﬁgr gups R77, R78 and
R79 as wsl | G@(O)NR@RWIQNOR J:NR fo@)Rl RR@CONR WG DGR *RIGr hal oal kyl such

as trifluoroneth mer L hi oal kyl 14 ax ar box Y,

het er oar yl , QWB?IJ argl ’HE‘y (g)\y% ﬁ gycaf\;gg‘l l%%?ﬁepe{} & ‘85‘%%5%

al kenyl oxy, Rpkii¥d43X Y eptibRalfy %Eétﬂf@é&@ﬁ)’ocaﬁmyblstibhal(mbﬁtﬁut‘edlbetabycﬂyl gf oup may
be substituted by halo,” nitro, hydroxy) ano, mtr@ nono- or
di -al kyl aniopton xsuahsmteéralksw)oyﬂgo% @ggth?r Yrmoar epiopaily bR i ROO i s
a hydrocarb enORitro Sl giituents for
hydr ocar byl Xi"hg{‘g’lﬁg &%Smﬁxﬁsg{ oivtééé%ﬁﬁigumw%ﬁm an R79§(|®2cl ude hal o,
per hal oaiokylS(@W;Whexsxusranflhiugﬁr@ﬁiephillylS ﬁprwpﬁserOﬁwr oxy, 20 carboxy,

e e 0 Mo hRE DA MRy S SOV hercAlel A Bty GloliVal kOXy

aryl oxy (where t
hydroxy), cyffiand RFfidsell aﬁﬁhg‘tdomi&irb@ R'bandR ™ mblnyé haderipathaloatkylsuctoasor

S(O yR90 where y is _as de roc rbyl group such
as al kyl . Céflﬂ'e\‘?rﬁmﬁ'ﬁ Hﬁﬁﬂg°6%°$lgﬁnlﬂﬁdé wd Saﬁ?g?ﬁ% ﬁ??é?’[}é maryghl ral gcenltore and
the inventi oRiergumylbhis bfiatkyB claiNanyl, ertkaikgny cmmwbhﬁramgﬁylom vel | as

m xt ures t her eof |ncI udi ng racem c . m xtures. L ‘ga tlcax% R9 i s hydrogen
or an al Kyl alkaupkoypryigRn(Wheretheaw] srapRmaype JHogitetby halg pitioy Pl ns sel ect ed

from functi QyHAS, ‘ilﬁ)fldonﬁﬂ S0 RalkPlamid 8xiMtino 6t K@Y R?° whiFey is
het er ocycl yﬂ%l-oxf % o ycl oal Eengﬂ ?)rﬂcycl oal kgnyl any of which may be

substi tut ed S@eﬁmdkabavefanddﬁltméyd@ﬁ geupgishi asakyhbove, and where any
be” opt  onal |y sutpri i sl R et RO R e o 0

be optlonally subs such as al
al kynyl . R, R and R” include halo, perhaloalkyl such as trifluoromethyl, mercapto, hydroxy,

20  carboxy, alkoxy, heteroaryl, heteroaryloxy,, alkenyloxy, alkynyloxy, alkoxyalkoxy,
aryloxy (where the aryl group may be substituted by halo, nitro, or hydroxy), cyano,
nitro, amino, mono- or di-alkyl amino, oximino or S(O)yR90 where y is as defined above
and R% is a hydrocarbyl group such as alkyl.

Certain compounds of formula (I) may include a chiral centre and the invention

25 includes all enantiomeric forms thereof, as well as mixtures thereof including racemic
mixtures.

In particular, R’ is hydrogen or an alkyl group, optionally substituted with one or
more groups selected from functional groups as defined above, or alkenyl, alkynyl, aryl,
heterocyclyl, cycloalkyl, cycloalkenyl or cycloalkynyl, any of which may be substituted

30  with a functional group as defined above, and where any aryl, heterocyclyl, cycloalkyl,
cycloalkenyl, cycloalkyny! groups may also be optionally substituted with hydrocarbyl
such as alkyl, alkenyl or alkynyl.



WD 01121597 PCT/ GBOO 03593 6 For exanple, RO is selected fromone of the
follow ng twenty-two groups: 1) hydrogen or Cl-sal kyl which may be
unsubsti t ut edo awvzishi ch may be substituted with one or necedBaaesional
groups; 2) -RaX2C(O R15 (wherein X2 represents -0- or -NRE6- (in which R16
represents 5 hydrogen, or al kyl optionally substituted with a functi onal
group) and R 5 represents G -3alkyl, -NR7R 8 or -OR 9 (wherein R17, R18
and R19 whi ch may BerMpﬁam%:ssﬂectmllﬁoimremfﬁemmmmmswnWsngmyplirogen or

Pty o2 by SRR R o, LIS o A0 s SR
-NR2t (O s-, &g@mmmcgmgzﬁ s _NR24S02- or -NR25- (wherein R21, R22,

R23, R24 and R25 each inhdep endqntly represent s hydrolgerg, or al kyl

optional Iy sut?s}tli%ﬁl@flw(whersmx derreseRth 20~ 9§ ri¥Rip- %e’huh@ Rs EPIBEN) and R2
represents hy e s ed

het er ocycl |5I(‘:l g{lyg%ﬁé}’ mﬂ%@g%ﬁ@&ﬁuy%&%rﬁggg&tﬂ?ﬁm% er g%‘??ﬁ %l%lggs may be
optional |y subtslkyit &R'B/* on®RS (w!rmemﬂurﬁff gl wgmbm bethe sarheeor

heterocyclic 1 d onal | e ti.t car byl
group; %) - SRS AR B A b U T %?% A ‘é@a‘f g
different are gagh -0-, c(o-, -S, -SO, -SOZ- - - -NR2 coO, -
O) XNR28-, 0 0 N re 8, R29, R30
aﬁgl ??31 each |§d€'§gﬁde{ﬁ‘3’F‘§N§SgﬁF¥?€W§soh pé“g’éamgg S&k?@% onal | y
subst i t ut egy by.NR%CYO%!, LO@INREL, QSO,NIY, NR2BJ,- &-NRF- mzeﬁ@ﬁ“rﬁﬁrr@%qms 20
hydrogen, or alk optional |y substi t ut ed by a functional gro R32
wherei n R32 i snd RCieagh ingenendanily repissenssdydiogtre or st eptéinnplly st@stmztmngh Bnked via
b t I
carbon or ni f(nﬁ%%ﬁh)x;r ‘I{Xghﬁé‘s %X%‘r?ﬂnﬁﬁ” @ére&ﬁ{s%g&%%&l h ‘3’%‘?’2 aér'%)f’y £

substituted by one o unction groups
het erocycl yl drwi) onmsatiratey beterochchy grogy, whﬁeméhcdmmmcgnibym betpropyeic pwups

t | bsti.t ut ed f I RAR32
O er o Yo Sz Sy 0 B B b8 SRR PaPhoR 2 e
defined heigi rg@@fp@hﬁ} addn&)naﬁﬂae slasam(mfwaﬂayameﬁBynoso@s defined

her ei nbef ore); 2% R33 represents a pyridoneg group, an_ar
group or an ar® 09(14}5 X é‘?’*&%‘?’é |@@FMB“W’PPWHBW%Q‘rf%‘ﬁ?ﬁt%?caﬁhf@lagen)

with 1-3 heterpgbons. sﬁbeg@d 10c003-ONR2BQ0N, ) MRS INRYL L.dRMgp,.ar yl or
aromati c het erocyéj i ¢ grou 27m55¥ g;{g?aubstl futed by one or nore functional

groups or by ®rHYRT oedetsin KGR & | spcls indericndantlp epprsyentrhydesgen or
alkyl optionally substituted by a functional group and s is 1 or 2) and R?® represents

20  hydrogen, or alkyl optionally substitated by a functional group;
5) R* wherein R?isa C,, cycloalkyl or saturated heterocyclic ring (linked via carbon or
nitrogen), which cycloalkyl or heterocyclic group may be substituted by one or mote
functional groups or by a hydrocarbyl or heterocyclyl group which hydrocarbyl or
heterocyelyl group may be optionally substituted by one or more functional groups;
25 6) -R*R¥ (wherein R* is as defined hereinbefore);
7) - R°R* (wherein R* is as defined hereinbefore);
8) -RTR* (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,
30 Nand S, which pyridone, ary! or aromatic heterocyclic group may be substituted by one
or more functional groups or by a hydrocarbyl group optionally substituted by one or



WO 01/ 21597 PCT/ GB00/ 03593 7 nore functional groups or heterocyclyl ,

groups, or by a heterocyclyl group optionally susbsituted by one or nore

functi onalWQPUVBY or hydrocarbyl groups; 10) - ROR33 (whBFECRIWEN3| s as

defined hereinbefore); 11) -RhR33 (wherein R33 is as defined

herei nbefore); 5 12) -R R33 (wherein 3 is as defined hereinbefore); 13)

-R X6R33 (wherein X6 represents -0-, -S-, -SO, -SQ2-, -OC(O) -,

-NR38C( O) -, morefimehpmsd groupssy Ajamsyclyl gxgums, 9n by a Beterogyoly} group ppticsakly R38, R39,

R40, R4' an (AP r en, or alkyl
dsuEiféﬁut@&‘By %né Vﬁﬂﬁﬁﬂéﬂﬂ&mnwgr&gaﬁ oﬁgﬁg%%gbﬁlg%g

optionally substitute a function 7 is as defined
her ei nbcf or e)0) -REBRP1@hereRKBE? 3B defiedrheteimbiforadepr esents -0-, -C(O) -, -S,

-SO, -8S@2-,,, @) ~ o - -, -S02NR45-, -NR4' S02- or

- NR47- (wherleli) %43@%3’%3%%%‘1 han%’g}%’each i ndependently represents
hydrogen,s or12atik R GyttetednRYliyasaistindd Heteirbdforé)t h a functional group) and R33
s oo e neg Nng el o E)ve 1L oK BT (Mgt o QL TERUETSILS O

- NRS1SC2-  or.cyHie2s-, (SUIRRE-NNRABO, RIINRRS Qwhelsin R¥RY, REZRBasdRRAGPendent | y

represents hydrogen, hydrogen, or al kﬁl optionally substituted with a
functi onal ¢péapprdentivrergsenisshydrpgem or syl opBenally peshiuted withe) funqongto R’ * R33
(wherein X9 1S, - < e2B 2SO, -SR-, -00(0)-9 -NRS3C(O)-,
- C( O) NR54- , é’%‘@ﬁﬁ@;- ?Sﬁsﬂlfﬁfﬁ%dg%%%br°f°fﬂiq57- (wherein R53, R54, R55, R56 20
and R57 #achi4) RISIBHdwherein X agpreenint@-, M@ ogen-Shy-800ge@C(QF, al ky!

optional |y subaiiiut ed wiba a 5 i QRabe Ml QURN4BNd, R33 Has aethened

her ei nbefore'w;%a dfbyje(gg%;é Rgs%g@ vm?‘fei?e%‘% %&gndrz?@?ﬂgrﬂe ’é{:“;g‘ef ned

heL eit n ?e{ o(r]I %ptRﬁBéacmdwnamlr$M' ?hhym?gebmrmmuﬁxgighillggﬁgmge%mbl rr\% bﬁ
substitute ne o e functiona oups; . 5al kyny ic
may be unsu Ghog éﬁo%ﬁaﬁ%ﬁ 1 Q?@SB‘Q%’{ ed with one or nore

functi onal grsqmsRmheBsMi;B&ats(-mec§;9)q -X9-gond.982 wigons defined

herei nbefore); ,21) -R X9 R R32 rein, and R32 are as,definped.
her ei nbefdr eNR f@@?ﬁ(@ R4'9" mﬁ)ﬂ&)%%%@é}vhewlégéi eRi ned

her ei nbef or &q®? Scf irbpehderlilylrpreft hykirogedGyBReiBBalks tiblaugal ky! ene group
or a cyclic group sel ecrt, ed ffomdivalent cycloal kyl or “hetefocyclic group,

whi ch Ci _3al substisuied with a funetignabgroup)tsand Ri Us exidefipedhpseinbefore); e
16) -R" X’R"R* (wherein X’ represents -O-, -C(0)-, -S-, -SO-, -S0;-, -OC(0)-,
-NR**C(0)-, -C(O)NR*-, -SO,NR¥-, -NR**S0,- or -NR*’- (wherein R®, R, R%, R*

20 and R each independently represents hydrogen, hydrogen, or alkyl optionally
substituted with a functional group) and R* is as defined hereinbefore);
17) -RP X>-RPR*? (wherein X° and R* are as defined hereinbefore);
13) C,.salkenyl which may be unsubstituted or which may be substituted with one or
more functional groups;
25  19) Casalkynyl 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) -RY X’ R¥'R*? (wherein X and R* are as defined hereinbefore); and
22) - R' R¥(R"),(X°)R*(wherein X’ is as defined hereinbefore, qis O or 1,risOor 1,
30 and R* is a C,.;alkylene group or a cyclic group selected from divalent cycloalkyl or
heterocyclic group, which C;_jalkylene group may be substituted by one or more

functional groups and which cyclic group may be substituted by one or more functional



functional groups and which cyclic group nmay be substituted by one or nore
functional WO 01/21597 PCT/ GB00/ 03593 8 groups or by a hydrocarbyl group
optional |y svbetiisuted by one or nore functional groups rer/dset/esscycl yl
groups, or by a heterocyclyl group optionally subsituted by one or nore
functional groups or hydrocarbyl groups; and R59 is hydrogen, Cl-3alkyl, or
a cyclic group selected fromcycloal kyl br heterocyclic group, which

Cl. 3al kyl ene growp onteya lydrdsarbyilgstuptoptiauilp yubstiteted by omr e rfagmfinétomal  gr oups

and which cyclic group nmay, be substituted one or re e

SUbst 1 tut ed” byEBRECEITRRRYY T Rar RFeHD goug g leRPaTRISY orgfioup
optional |y subgdrt Ruiceshabitoier Ridrataibgl grom acdiRa! is Gydugs, Ofaltel, 67 0exid vl
groups, or by a heterocyclyl r?up optionally substituted by one or nore
functional gr cﬁﬁ%@%‘ec‘ﬁ‘}ﬁ?’é&&fﬁ@gﬂ eirhstrgreyclic %O‘ﬁ’nﬂh‘\%gr-éi”ﬁi%?"%{na%‘? R, R
, Rd, Rg, R, sﬁ&miu%déd/dﬁé’m Bbre fuldtionaleBup A WRich@)Gic RPeRSBdeiistidiege! ect ed
from Cl1_8al kyl ene groups optionally stbstitued by one of nbre substituents
functional gr dypse oRnoRMay Re substiftiteRby anecorintre parithanl grgups of kaoa sdrderrbyh

C2. 8al kenyl ene 0 I i i gnal
groups, and 15 (g{{p fotﬁﬁé?aﬁp&b%g@%hﬁy gI?eg& ?é\dﬁéeg}gﬁg’é’%r@ﬁgg e%‘?%ﬁﬁ’%%y&

C2. 8al kyEyI en@ygr}?mmyégﬂpgrmalk;ﬁgﬁallﬁu?sﬁmkﬂbﬁdna]lcly tnzﬂ:lﬂ:effutfnftx}ot’mi_rgeoufpf[uﬁuct ![ on?I
groups. For exanple is selecte romone o e follow ng twenty-two
groups: 1) hyéwgggﬁhﬂﬁﬂﬁf§5alkyl whi ch may be unsubstituted or which may be
substitut egh Wahd wherem PO RRP ERYROUDS RS Gt Rt RY RP IIOTRAVIN, @X Yad RX bleany!
fluoro, chlorg, bronmo and amno 20 (1 ncl udi n% Cl _3al kyl and

trifl uor onet hypdepergpntlseleoted @M—sqlwi@egrqvpm weﬁ%%ﬁ@d bponer MR 16 (i n
whi ch Rah repr&s&ilesis sdsR0868unsCt _3al kyl or G _3al koxyC2. 3al kyl) and R 5
represents G_fSa%kxf? -Nﬁ%j Ri8 or - OR19 (wherein R ?, R18 and R19 which
may be the sar¥ RorRindlf Rraerindepemshinthyepsicetsé from Cohgllmylgamgross. optivdally .

epr ostnt s -o-Stoggt oron ol @ik medBat oty ol ) (010 S TG ) ez

- SO2NR23- , 15 NRCASORT aat R Medfepdnidnly etlectdbiom RRC; saR2dylerBdupnoptidadlyeach

i ndependently repr eselg,ts hydro en,. ‘%L 3al kyl, hydroxy Cl1 4al kyl or

Cl _3al koxyC2. 3‘5\’52‘9‘]*6‘1 e of mare fungtionsd grades- RO0 r epresent's hydr ogen,

C, . 6al kyl, C2.6al kebydxampkCROP EMREM frofd SHle @D te ¥bilowiN e R Mvd brougdy ¢! ohexyl ,
phenyl or a 5-6-nenbered saturated heterocyclic 30 group wth 1-2

het er oat ons, déPEkeged or RasBahybigh may be wiwnlptituedon whigh nigh be Fubstitugd with|
one or more groups selected from hydroxy, oxiranyl, fluoro, chloro, bromo and amino

20 (including C,.;alkyi and triflucromethyl);

2) -R*X*C(O)R Y (wherein X? represents ~-O- or -NR'- (in which R'® represerits
hydrogen, Ci.salky! or C,salkoxyCs.salkyl) and R'® represents Cysalkyl, -NR''R'® or
-OR!"® (wherein R'”, R™® and R" which may be the same or different each represents
hydrogen, Cy.salkyl. hydroxyCi.salkylor Ci.;alkoxyCa.aalkyl));

25 3) -R"X®R* (wherein X represents -O-, C(O) -S-, -§0O-, -80,-, -OC(0)-, -NR?'C(0),-,
-C(O)NR*-, -SO,NR®-, NR¥S0,- or -NR*. (wherein R?', RZ, R®, R* and R® each
independently represents hydrogen, C.salkyl, hydroxy C,.4alkyl or C,.3alkoxyC,.zalkyl
and sis 1 or 2) and R® represents hydrogen, C.¢atkyl, Cy.4alkenyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl or a 5-6-membered saturated heterocyclic

30 group with 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, Cy.4alkylamino,C;4alkanoyldi-C4alkylamino , C4alkylthio, C4alkoxy and



group may bear 1, 2 or 3 substituents selected from oxo, hydroxy, halogeno,
cycl opropyl, amno, G .4alkyl arnino, C, aal kanoyl di - C, . 4al kyl am no ,

C, 4al kyl t WaON2€97 4al koxy and WO 01/ 21597 PCT/ GBOQ 0359 PCTERIMIAS cycl i ¢
group may bear 1 or 2 substituents sel ected from oxo, hydroxy, hal ogeno,
cyano, Cl4cyanoal kyl, Cl 4alkyl, C 1.4hydroxyal kyI C 1. 4al koxy, C1

. 4al koxyC 1. 4alkyl, C1.4al ky IsuI honlel 4al k aI Kox r bonyl

Cl4ami noal kyshich@ycliegreyn ra%m‘??er 1 %F7? bytituentssplests H’B°x€§ ydrexy, \%ﬁ‘?ﬁ"noc

14al kyl , d I :
(ki COERAUER S S SR MR T e T s 0 or 1

gis 0 or G!naik)ﬂhullﬂmoayl@yﬂlkyb C’gn@&pﬁys%b@wi é‘dﬂmlé@ﬁl%%esl&l@almyl group, an

aryl group qt,.a nmenber t with 1-2

het er oatorrs%(géffaig?)éﬁm}o §b%g(ﬁg%ﬁé S0 g’?’“‘%ﬁ%li%h{ I&f,(ﬂv\ﬂfﬁh cyclic group may
bgi;( 4g‘e 5Xg%gﬂ%ﬂhmﬁitbetla%ﬁﬁwwmm#ocﬁ.ﬂﬂkobmhmi ogro@p 1-Ok( 9%9) 10 4)

- ' erein ich . ma e, sane, or i rent are
each -0-, &yhgreinig0origgs ‘§l°'i<j,’c92“§“y\hs %(%5}‘5" s,"fegtﬁi %?%E@@Pgaﬁ%’gmmg-,
NR30S02- or gi'cNBSQITarfIVE?&Iinr@ 5E2rhembet&d saidfted Md€odyalic B&lp ®hk h-2i ndependent |y

represents hydrogen, Cl_3al kyl or Cl. 3al koxyC2. 3al k and s L or 2) and
R26 r epr eseletsrasipmsosrasied mdependently fram Gy $2 "?s%if’tkfﬂc %’5‘“1" gay bear °“

al koxyC2. 3al mo}esuiﬁléantg%szc&M%mo%@mw 4-6- menber ed cycl oal kyl or

saturated heterocyclic ring (l1nked, via carbon or nitrogen) with 1-2

het er oat ®ns 4) SRIXERT ¥RT ﬁuhqmnérémw Whish1gy bsthg semewpr dlfﬁmféﬁfec?%h $ul kyl or
het erocycl i oup ar ger ) fr
hydr oxy, f‘%@i g %@%ngg? Cﬁlg ﬁyf N&z ct. JNFkyleﬁk@ggﬁo niLIﬁaI kyl ,
cycl opr opyI (wh@&mQ&F R R, ;Rﬁ‘l)amgdlﬂeadhiddyﬂ;epdmmmﬂxiyewdmmy,lCn 3@laylb:mxam do,
Cl. 4am noal 20 C1. 4al k am no,
Cl. 4al ky!l amqYIé@m’Wngiﬂ‘ﬁ @/S 1531 %g}ﬂf@ﬂ{ reafefﬁtyl}?)zgf%ﬁ)am nod _4al kyl ,
%44?kal am&qgkqu{yhg,&yc, L&k{162L; . @%dgyt)ﬁ{nyn](c)ld _4al koxy nitro, am no,

al kox car box rifluoro
NR4OC( O) Rl %)\H%e&&ewmé is %é'mwe&ﬁwl?&i‘iy °W?F‘Eﬁ4rﬁ%}l“8‘é’°‘t“h'é‘zés\lgsﬁlée§
d' fferent, &1: di fnﬁfoggﬂ)%wﬁmdi H&&Batoﬁaéek&yd mdéﬁéﬂdemysbmmlswh NQr

. 3al koxyCZ 3 %;ﬁ} a group -(-0O)f(CL 4al kyl)gring (vvherel nfis

o or 1, g i S\N1£iclo¢yclpaﬁsmhorlbeie§>0&¢h@3€€9“ipém’gfrbﬁ%l’p‘ o 2 Subgtipign Sﬁ?l?%dé@f% 8% oal kyl ,
oYL O o WRRE iy MAbC Sk BRI BekBLoRN) bl W th 12
bear one or (D{o.atkyksmbhdnylmaaikﬁ @m&oxmbﬁnﬁmmkmidﬂ&x@mmaﬂkw ); 6) -RdR32
(wherein, R3201 SuCBmis bELaR$HELAE Y Sk MaminoC) 4alkyl, C,.alkanoyl,
di(C4alkyl)aminoC;.4alkyl, C,4alkylaminoCi.salkoxy, di(C 1-4alkyl)aminoC, 4alkoxy
nitro, amino, C4alkoxy, Cjshydroxyalkoxy, carboxy, trifluoromethyl, -C(O)NR**R*,
NR¥C(0)R* (wherein R*, R%, R* and R*!, which may be the same or different, each
represents hydrogen, Cy4alkyl, hydroxyCi.salkyl or C,salkoxyCs.zalkyl) and a group
25 (-0-){(C)4alkyl),ringD (wherein fis O or 1, g is 0 or 1 and D is a cyclic group selected

from Ca.scycloalkyl, aryl or 5-6-membered saturated or unsaturated heterocyclic group

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

bear one or more substituents selected from halo and C,4alkyl);

6) -R°R* (wherein R* is as defined hereinbefore);
30 7)- R°R* (wherein R* is as defined hereinbefore);

8) -RFR* (wherein R is as defined hercinbefore);



30 7) - RR32 (wherein R32 is as defined hereinbefore); 8) -Rf R32 (wherein
R32 is as defined hercinbefore); WO 01/21597 PCT/ GBOO' 03593 10 9) R33
(wherein RBvoeypmasents a pyridone group, a phenyl groupprar/cao@essesmenber ed
aromatic heterocyclic group (linked via carbon or nitrogen) with 1-3

het er oat ons sel ect ed fromO, N and S, which pyridone, phenyl or aromatic
het erocyclic groy carry up to 5 sub®tituents sel ected from hydroxy,

gll t 2 o, hal ?Eerﬂ)R a(whcrem Rﬁrepabdnydapygﬁ@ib gdraﬂpk?p&yenyl@mmy»daéeéymqud e
CL a0 108l Y| g ARG ko P SRS b O G - 21

di (Cl4al kyl ) argele@ed fdm @N%MH &nwmeﬁ:bﬁabksg bhengl ora{dﬁ@ﬂeyéterocychc group may

di (C1. 4al kyl ) am nod . 4a] k; Cl- Oal kyl am nod . 4a] k
di (Cl4al kyi ) arsgimsce Sa?uk%é%ﬁmsé#%%@m é&r?iax%sﬁﬂpdﬁlog% tmingdrigiiylny| . cyan,

- (O NR38R39, ¢ W@4B§cﬂrm@m1’ @;J{hrmky@.ml@%lﬁ@@ Bolroxd ki &, may be

the same or different, each represents hydrogen, Cl.4al Kyl
hydr oxyC, ., al lcydtm@nal@ll @@I@W@x@&)’lﬁﬂp}w@i@ 4dk§§}r©uplkﬂxycafbﬂﬂ}’1

o) f(CL. 4a| i Dis a
c§/cl |2: ér oup se %@é@gﬂ&(é\h@fkgcycr{océf%? |y Oygrdk&?aggﬁr?ea&n%e “ﬁmggtgur at ed
or unsat ur at edChsikgamiayCiliaikoy, diff;salkyhNarindC hetkexyp edroxy, carB@dagidoed
i ndependently from O, and j CYGlib 9 ma pe or,, nore 15
subsf i tuent sysné ‘é’é‘f‘%edhﬁ cé'?ﬁohw’?@\‘g%ﬁﬁw ¥§"a C&9ﬁ§ ?"{11’55 X%%%k l?lmﬂéfén R33 is
as defi nedioher\ﬂhé}hﬁafﬁc@ﬂa saméJs} dlﬁa&méacﬁvép%s@ﬁm?ﬁ%eﬂ €, g8kgef i ned

as de

her ei nbef ore); wherein R33is i ned_her ei nbef ore); 13)

-R X6R33 ( V\hé%’éfloﬁY@(@H?YéWr‘é®élﬁP7§’Q@)ﬁlkyi) zof @proup () Caakylyringh (wherrt 0) 20
- NR38C( O) - g 6))>1NR§4 0or 15913 QT isat %'I%Qté seléthed: é3 5c§ ff? 3@?1 E{SB R39

R40, R41 and R42 ea |ndepen ently re ents h r ogen,
hydr oxyC, ., al Kyb- n)gmber@nsasmtmymat@am&wh)mtafnbb 88 wsh &8 hdtetomoard

herelnbefore) 7 ents -
S - Nruaore i R R Y S R RS BB el s o o
R43, R44, RAS5 subbfemssiddd fﬁa&ﬁﬂm}o &f 4,nslepgndent |y represents hydrogen,
Cl- 3al kyl, hydro 3 3 koxyC2. 3al kyl) and R33 is as defined
her ei nbefore); 9&%1‘ Iﬁﬁg@‘%g gﬁl@i“FA}%e‘ hefY@sent s -0-, -(OQ-, -S, -SO,
Sce-, - NRASCUQ) R %@m% s dcPASNRnbefor)RE1SCR- or - NR52- (wher ei n
R48, R49, R50, gjnd R52 ggach i ndependent |y
12) R‘ (wherein R is as defined hereinbefore);

13) -RI X°R* (wherein X® represents -O-, _C(O)-, -S-, -SO-, -SO;-, -OC(O)-,
20 -NR¥®C(0)-, -C(O)NR¥-, -SO,NR*-, -NR*'SO,- or -NR*- (wherein R*, R* R* R*!

and R* each independently represents hydrogen, Cy.ialkyl, hydroxyC, ;alkyl or

C,.3alkoxyC,.;alkyl) and R* is as defined hereinbefore);

14) -R*X'R*® (wherein X’ represents -O-, C(O), -8-, 8O-, -80,~, -NR**C(0O)-,

-C(ONR™-, -SO,NR¥-, -NR*80,- or -NR¥- (wherein R®, R*, R*, R* and R each
25  independently represents hydrogen, C.salkyl, hydroxyC, ;alkyl or C,.;alkoxyC;.3alkyl)

and R* is as defined hereinbefore);

15) -R™X*R* (wherein X® represents -O-, -C(O)-, -S-, -SO-, -§0,-, -NR*®C(0)-,

-C(ONR*-,

-SO,NR¥-, -NR*'S0;- or -NR*- (wherein R*®, R*, R%, R*! and R*? each independently
30  represents hydrogen, Cyalkyl, hydroxyC,,alkyl or Cy.3alkoxyCy.zatkyl) and R¥ is as

defined hereinbefore);



30 represents hydrogen, Cl.3al kyl, hydroxyC, ., al kyl or Cl.3al koxyC2. 3al kyl)
and R33 is as defined hereinbefore); W 01/21597 PCT/ GB00/ 03593 - 11 16)
-R X9R'' RMOPUHEYein X9 represents -0-, -C(O -, -S-, -SELTGBUYESSI3

-NR53C(O) -, -C(O NR54-, -SO2NR55-, -NR56S02- or -NR57- (wherein R53, R54,
R55, R56 and R57 each independently repyesents hydrogen, C, _3al kyl,

hydr oxyC, , al kyl o Geanal kox . 3al kyl 34 def | by

her ei nbef or etﬁ?s %'p)riﬁ R RF% 1753‘?“?‘3%{1’9‘@@%&ﬁ%&@zér‘&hag"?@éf i ned

her ei nbef or e-)c'(oﬂﬁi“-%(ﬁﬂlkﬁ%n)dwmzc& NRY’- pRhdiéln RES RPY REPERPQhd Rifiegéh may be
substituted with one or nore groups selected from hydroxy, fluoro, am no,
Cl. 4al ky!| ani independanily representsiydragen. Lrrisdlkyl, hydroxpSutllH o (i-;alkoxyCs.salkyl)

N- Cl4al kyl anj ]| . i (C 1. 4al kyl ) am nosul phonyl; 10 19)

C2_5al kynyl %?ﬁghis%g gdgﬁgﬁ&f?{,‘e uted or which may be substituted with one
or  nore gr olisRE¥T-RUIRIA(Wheonin K erdoi arefas defired heminheforelz1. 4al kyl ani no,

NN i (G Lanl Rofr3RbE e oS b RS e S i R GRPEEMISSRer 32 are
Gof i med her oL nbar ot e 22 R R e 0) e (uber ol X016 4
defined her éﬂxg“@r“ : ,1(21”‘?’@(5"%?“3&?“"&@'5‘ﬂi‘ggf"“‘)‘déﬁag%@a‘}ds a Cl_3al kyl ene
group or a CMMN-BifCgER pbREheRylf rom cycl opropyl, cycl obutyl,

cycl opentyl ene, cycl ohexyl ene or a 5-6-nmenbered saturated heterocyclic
group wi th 119 Coppdloaylouhiehmay bewnsubssittedny avhichdeaytbepulstibgdovithonged N, whi ch

C _3al kyl ene gﬁﬁa r | “%Flzﬁanﬁ ected from oxo,

hydr oxy, hal Igglree%g&gﬁ%\(eé%-g a %%?klo’glhggovr\ﬁi%gﬁ&d’gié I"C gqué)’up may bear | or 2
subst i t uent sNQeHiEC telitylanine,gxonoshipbionyk N-Chalkypermsulpheanyband Cl4cyanoal kyl ,

C, . 4al kyl fr. ox kvl .43l koxy, C1.4al koxyC, . 4al kyl

Cl. 4al kyl su%ﬁg%@‘;‘ﬁ%@bﬁ‘f‘?“@}‘fmﬁal koxycar bonyl , Cl4am noal kyl ,

Ct 4al kyl am nzn) -RUPR G2 alteydin AframbR*? Gik.ad dbfiael hereinbébreftal kyl |,

di (CL. 4al kyl ] 4al kyl ,. 25 Cl-fQal kyl.am noCl, 4al koxy,

di (C1. 4a|‘?<y|%@%%T&af%i}"gnané{g?&% dgf&n“(eg&'ﬂnf’%‘”.ega?%ﬁyl )gringD (wherein
f is 0 or 1,271 -RSRFRY) (X ARY(WHeRin ¥ isas deffit@ héreinBefordy isDerecitied of £,om

C3. 6¢cycl oal kyl , @aryl or 5-6-nenbered saturated or unsaturated heterocyclic
group with 128 Retseloatlbrigne seunraeychcgapapiaest figm cydenrenyl.sydalutd,  whi ch

cyel i ¢ M ?;ﬁgcfégémf‘?&%y&%g%ﬁ?m* & sBHRShbdrdthuRat RS id g &P Wil poand
heteroatoms, selected independently from O, S and N, which C;salkylene group may
- 20 bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C,4alkoxy and which
cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano,
C.4cyanoalkyl, C4alkyl, Ci4hydroxyalkyl, C,.4alkoxy, C;.4alkoxyC,.4alkyl,
C,.alkylsulphonylC;salkyl, Ci4alkoxycarbonyl, C4aminoalkyl, C;.4alkylamino,
di(Ci4alkyl)amino, C|.salkylaminoC,4alkyl, di(C,4alkyl)aminoC,4alkyl,

25  CisalkylaminoC,_4alkoxy, di(C)4alkyl)aminoC,4alkoxy and a group
-(-0-){(C,4alkyl),ringD (wherein fis O or 1, gis 0 or 1 and ring D is a cyclic group
selected from Cs.¢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,alkyl);and R*® is hydrogen,

30 Cj.aalkyl, or a cyclic group selected from cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms,

selected independently from O, S and N, which Cy.;alkyl group may bear 1 or 2



30 Ci1.3alkyl, or a cyclic group selected fromcycl opropyl, cyclobutyl,

cycl opentyl, cyclohexyl and a 5-6-nenbered saturated heterocyclic group
with 1-2 hetwd ozisars, sel ected i ndependently from 0, S aacd/agseondssich

Cl_3al kyl group may bear 1 or 2 WD 01/21597 PCT/ GBOQ 03593 12 substituents
sel ected from oxo, hydroxy, hal ogeno, C, .4al koxy and which cyclic group
may bear | or 2 substituents selected frd?n oxo, hydroxy, hal ogeno, cyano,
C, - 4cyanoal kylspbsGiuentalstdgdied ficia brog hyslrgxyl Wgemﬁﬁld%ikdwwd which cyclic group

C, - 4al koxyC, . 4a!_¥l¥%, %?sugétllﬂ}é é%(l&?c?e,%r}?/lmcﬁ4 A(&y,haipg%‘ﬂ tkéal%lchy_car bonyl, Cl

am noal kyl , N1 no yl"am noC i 4al kyl ,

di ( Cl4al kyl ) armmqamaﬂqm mankﬁ; CAh?dfmlyammﬁﬁalkoxﬁmﬁmik/oxycualkyl,

di (C, 4a|ky|) iﬂg’ﬁ é}"lkl d a group -(-O)t(C -4al kyl)pringD (wherein
f is 0 or grlphonylCaspk |ng Dis a cyclic group selected from

C3. 6cycl Oa|5ky|{31.4ﬂfc66!yc£%50r§d &, IRARQNSH C, SAkHLALS i ol Woat ed heterocyclic
group with 1-2 heteroatons, select ed i nd endent from0, S and N,

whi ch cycl i c d}x@ﬂb’lmwoﬁeﬂk)’bﬁ’écwlkmﬂ gyl Ge«ﬁﬂ@lamoé‘wé@xw om hal o
and C, . 4al kyl) P RP
R', R R an 1(I-c\’amre penéentaléguspel( {f(eCR aflky%@hflgﬁ’]féﬁaglr’ ups

optional ly subs® bt Ledt rbgg H)rse cpelicrgnoug selsudasfran Cesydodietl aryled Sormembeydr oxy,
Co. gal Keny | ond Bt g8 BB LIRS Y ot B g oo e i Endeh )
substituentess $RInEO} and Norhitlyd/cxgtoupidgene odfoftaubstithentRseleaad from
additionally be a Bond nd Rr, R, Rmand R' are independently sel ected
fromby C2. 8alhﬁ‘&9rf‘§7 gr‘réanﬁ’)oups optl onally susbstituted by one or nore
substituents %ga%g@gﬁargmwyﬁr QX YRY ﬁako@qu RERP Y. RZORFQ A'Nst ance, R1,
R2, R3, RR are independ entlg/ sél ected from halo, cyano nitro,

trifluoronet hyrdependemiy selprted fromrilranlicwiine igeiuns sptioaaity SRSstitug by poapiyndse t he
same or diff r C,.3alkyl), or other groups
fromfornul a % %m@?%%%dﬁf%ﬁﬁﬁ%%br O%E 'S a%dl rect bond, -0-, -Cl-12-,
-0OCO-, car BonyR® R"; B and- BGre ind<pGRiently seNBRED GG, CoiiREne greﬁ@lbﬁﬁﬁ%ly -NR

i 3S02- or - d R14 .each i ndependently
represents hyd}%%gﬁg‘g%bvfﬁfﬂworwdbﬁ%ﬁ?(ebefg?%% §'§1yﬁﬂ5’f‘¥ haloBORUPLANG o | oct ed
from one of thenfaph(h@mﬂagygg@ma and' ) hydrogen or C,.5al kyl which may be
unsubstituted qr_which mpy be substituted with one or nore groups sel ected
from hydr oxy, 34%0}3 o0&y R o e prdependently selected from by Cs.ealkynylene groups optionally

susbstituted by one or more substituents selected from hydroxy, halogeno, amino.

20 For instance, R', R%, R, R* are independently selected from, halo, cyano, nitro,
trifluoromethyl, C,.zalkyl, NR'R? {wherein R’ and R®, which may be the same or
different, each represents hydrogen or Cy.3alkyl), or other groups from formula -X'R®
(wherein x} represents a direct bond, -O-, -CHj-, -OCO-, carbonyl, -S-, -80-, -S0;-,
-NR'°CO-, -CONR''-, -SO;NR"-, -NR"’S0;- or -NR"*- (wherein R'%, R', R">, R and

25 R'each independently represents hydrogen, C;salkyl or C,3alkoxyC,;.;alkyl), and R%is
selccted 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”) CrsalkyIX*C(O)R"® (wherein X? represents -O- or -NR'®- (in which R"’ represents

30 hydrogen, Cy.3alkyl or C;.jalkoxyCy.salkyl) and R’ represents C;.salkyl, -NR'R! or
-OR™ (wherein R'7, R'® and R*® which may be the same or different each represents
hydrogen, C;.aalkyl or Cy.alkoxyCs.aalkyl));



2') C -5alkyl X2C(O Rf5 (wherein X2 represents -0- or -NR "6- (in which RF5
represents 30 hydrogen, C, .3alkyl or C, .3al koxyC2-3al kyl) and R5

represent wo@1288fkyl, -NR'R18 or -OR 9 (wherein R 7, REG/GHEMIPY which may
be the sane or different each represents hydrogen, C, . 3alkyl or

C, . 3al koxyC2. 3al kyl ) ); V\D 01/ 21597 PCT/ QBOO’ 03593 13 3 ) CI _Sal kyl X3R20

(wherein )(3 represep = 9 CONR22- ,
- SO2NR23-,  3NIa4akdX’Ry (wm;zsx (W?@?T@R@“ Sﬂzzsom@cchzﬂ%r%oﬂzs each
|ndependentl‘%{0&§m egérﬁﬁzsh z; _,0 Wein0t > @2 3k ok yfdh>8alcky! ) and
R20 represents hYdro en, ’ cyc opentyl’ cycl ohex% or a

5- 6- nenber e(ihd%péride:atyeebrbaems hwkpgr:lnl. €| fBlkyk rmﬁa selkoryCasatkyhland RS nepiesentss e| ect ed
i ndependent from.0, S an
substi t uent i‘y‘%’% éﬁu?y %R?BWY\,%V r ox%1 ogﬁgll%&gﬁg&g&n%“@& Pﬁ?%ggykhpand whi ch
ﬁ}’?ﬂ ic gl‘50u im{lhelaz hétexﬁﬁtgﬁs Ssulblﬁtéd indgrehdendy frleﬁltCQ,(S dnd ONywanich, C:hglklyloxy,
al ogeno, y roxya Cl.a s
CL. 5al ky 1x4@1°uaalvq¥>bfmér’y Sﬁgl%dag‘%ﬂn KO, \Rﬁﬁ?‘é?f‘/.‘} F?ﬁk?g%@ ang, Cr-@lkpxY o

different 104 %ﬁh @?&Q gchl max%t:ar 1-02@substifeRts selediPfféhloxo, hidbki 8-
- SO2NR29-, -NR30S N wherein R27, R28, R29, R3 and R31 each

i ndependent I@Og@prﬁs@lh}'b %y‘tﬁdﬁgéﬂkyl@,&d Guialkpylor  C1. 3al koxyC2. 3al kyl) and
R26 repr esegt g?@gn a l)gﬁz“?(g{h AN a:r’ldics %%h(xﬂ‘ﬁ}q{e%eﬂsa%%r Hiffefint

5- 6- nenber e eterocycl i.¢ group ( ca bon or pltrogen)
wth 1- 210heta&raaahdIF53,s-SDeeS@ﬂ, e@féndi@lﬂR ,f-$féaN1t5‘ @Ilﬁrﬁpmorm ch 15

het I ol 2 hyd

nal ogend, - SUEHRTR e i e N b B S b Gl Vot
(154331I g)élo\slgl) rd]gﬂké:@dzéaglgy&dggk Gre)neﬁéhtsﬂ@ﬁﬂogélxRﬂE,(ﬂmsdb,el n Rﬁz is asSdef Ialr)]g\?el) n
20 8') C2_Sa k%n&‘l{'li@%m g Pé' ] ﬂg a&’éatﬁﬁﬁ“‘ﬁ%ﬁc\a%gr(’%? §‘ “g"gio f&b

(wherein R33br5&%&5%&131-@ha%m6ﬂ9c‘selgétwmdep%nmﬁylfrbnm maw vvimci 6- nenber ed
aromatic heterocyclic group (i nked via carbon or ni tro th 1-3

het er oat Bs hetseqcaelicazioupy ma tpar Ner gybsgitueqisselretpd, frrm e by, ‘l‘?é)‘r °§?“°ar omatic
het erocycl i gcdg%ﬁ%\ droﬁiﬂ'll{y?; CILIQalk&YSC@d%H@ YSR{1sn@N an avail abl e carbon

at om sel ect r ox ogeno am no, Cl4al kyl, Cl4al koxy,
Cl4hydr oxyal(k,;ahlkyl@ilpmmm%lkﬂyl Cl4al kyl ami no, Cl1- 4hydr oxyal koxy,

CALOORL LRI 8% SR PP STy (aner el e

7) Cz.,alke:nle32 (wherein R* is as defined in (5°) above);

20 8 Cz.salkynle32 (wherein R* is as defined in (5%) above);
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, Ci4alkyl, C 4alkoxy, Cishydroxyalkyl, C .saminoalkyl, C)4alkylamino,
Cshydroxyalkoxy, 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;.;alkoxyC,.alkyl));
10°) C,.salkylR™ (wherein R* is as defined in (9°) above);

30 117) Cz.salkenle33 (wherein R is as defined in (9°) above);
127) Cz_salkynle33 (wherein R is as defined in (9°) above);



hydrogen, C 1.4alkyl or C 1.3al koxyC2.3 alkyl)); 10') C1.5al kyl R33 (wherein
R33 is as defined in (9') above); 30 11') C2.5al kenyl R33 (wherein R33 is
as defined iwo (@1397above); 12') C2_bal kynylR33 (wherei n PR3&Bomeass def i ned
in (9') above); WD 01/21597 PCTI GBOO' 03593 14 13') Cl. 5al kyl X6R33 (wherein
X6 represents -0-, -S-, -SO, -S2-, -NR 3SCO-, -CONR39-, - S02NRQO-,
-NR41S02- or - NRA2- (Wnerel n R38, Rag R48, R4' and R42 each i ndependent |y
represents hydmge,qalkﬂxﬁlszébkbdrcmxé Eé}:re@ﬁitd(@(y-@ -3, IQO;) ~HR8CEIS,3CO$~R§%
defined herei nbef o;o

-0-, -S-, -SOS0:Mgp 'NR e%“%’ ?@ﬁ g NS ﬁkﬂl&é@%‘?&gp% By

(wherein R43, R494r0 f%laﬂtv «;k 's gﬂ@gﬁtgég‘gegﬁgdesent S
hydrogen, Cl.3a k‘";/eIn o? Cg% koxyCZ ; %ﬁﬂ@g R33 |1s as defined

her ei nbef or e) ; betnbeford; 5al kyny1X8R33 (wher ein X8 represents -0-, -S-, -SO,
-502-, -NR - NRB%oS0 2- (wherein
R48, R49 qug ézaf%&@ eac erETiﬂnde%en ylgfe%r esé% RF‘Fy Rg

Cl- 3al kyl or Gcmmeoasgamkﬁal-w $Oa - NE@—(W&&&BIR Y&, REURfeamd ’maﬂore)

16') C1. 3al kle Cl al kyl R33 ere - SO2-
-NR53CO-, - 3’% % “’ge“r\@e?a%éfg‘”%ﬁﬁ é%aﬁ?’aﬁﬁﬁ?& r’csﬁ53 R54,

R55, R56 and %ﬁnm&m&ﬁ,ré)pdependently represents hydrogen, C . 3al kyl or
Cl- 3al koxyC2. 3al kyl) defi ned_her ei nbefore&( gnd 17')
C1. 3al kyl X9C1. 33 z;;&lml?é%e(wéprﬁmﬂé repieseps Oark 29-dePrndtR 14+ 5 ) above);

provi ded f{hat.ced S)UII?asls(}?NRS"QfN@S@{ oRINRE. Whbei AN RYURYGRA RIFLE] er abl y

R is hydrogen tably R4 i's hydrogen or a small substltueﬂ such as 20
hal o, Cl_4 al kydeperdemiy mpreseoisyydrogsn, Gsalkwt ¢réiyakeyeiatablapd Botihask and R4
are hydrogen. d enbodi ment, at |east one group R2 or R3,
preferably RS, deﬂn&%ﬁe%sbgg&e chain of at least 3 and preferably at |east 4
optional Iy subist) ct,umylx&@;r bkkyiR”a(Mmmmdfg rmtﬁnt@aﬂ}o@ -80ehsas, DR,

nitrogen or suI 54 fsef a 52 seUbst kg uted;, by a pol ar
group whi ch as Mé b| Fﬁ{ gbz'% @’Ihﬁém ﬁo B‘ e ‘igf\'/lbf erably
in this cage, ﬁféepeffde@aw@ﬁeseamymgdnngJ-ga&@pora:lgmd&yt%ﬁcygra@m”dg sectly

defined hereinbefore); and

17°) Cr.2alkylX’Cy.zalkylR™ (wherein X° and R* are as defined in (5') above); provided

that at least one of R? or R? is other than hydrogen.

Preferably R is hydrogen. Suitably R*is hydrogen or a small substituent such as
20  halo, C4 alky!l or Ci4alkoxy such as methoxy.

Preferably both R! and R* are hydrogen.

In a preferred embodiment, at least one group R? or R?, preferably R,
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.

Suitably R? is a group X'R%.

Preferably in this case, X! is oxygen and R’ includes a methylene group directly
adjacent X'. Preferably where bridging alkylene, alkenylene or alkynylene groups R,
R% R",R%, R, R%, RE, R/, R", R" R¥, R”, R, R, R, R", R°R", R* R}, R’, R, R™ and

36 R"are present, at least one such group includes a substituent and in particular a hydroxy

substituent.



adj acent X . Preferably where bridging al kyl ene, al kenyl ene or al kynyl ene
groups Ra, Rb, RW RC, R', Rd, Rs, R, R R RP, R\, RR' RR', R, R
Rh, Rk RIWORI215¥ R'' and 30 R are present, at |east Jd"E¥PE oup

i ncludes a substituent and in particular a hydroxy substituent. WO

01/ 21597 PCT/ GBOO 03593 15 In parti cullgr RO is selected froma group of
formula (1), (3), (6) or {10) above an preferabl3/ sel ect (afromgroups
(1) or (10) abovin papiguler Ruisaplegjediiore amrugof farmylac(l).43), 8&§ 1°Vehove,
especial ly al hsve ! pargshia! s ROlard th@seen | N
group (10) aaﬁ%é%@#y%%gteg%g cl“%%gr?b%gglio?rent, g{lﬁl_easgtkwgne of R or RBis a
group 5 OC1 ghaipKy) 488, especiatilkyd sechiae msthykgrdialosubsityted alkyh opthogeinN: | i nked
nor pholine rin ch as . 3-npr | 0 p roups for R3
are aroups SroRdilaba’l 3 S BIARS chBREBRIeast B OE RPUALES b B VR

Sui t abl y sR2 O, ss1e)IRE a@d RFY is mhetembyrlic cipg sech as an Nelinked inpipbolingmingisy¢h as

Cl. 3al kyl, 10 -NR/R8 (wherein R7 and R38, which may be the sane or

di fferent, SJBpPhAUMOBRYBMNYs hydrogen or Cl _3alkyl), or a group - X RO.
Preferred exanpl @)‘ihe?i)refel‘r%ﬁ%rzofupg folRR? hregrougeof fohma£(3) abdve th pdatioudaritiose el at i on
to R3" O her exanﬁlées ,for and R3 include nethoxy or

3,3,3-trifl wdheXhoNR™. Preferably X is NHor 0 and is nost preferably NH.
15 Suitably RS i %, @13 blieist teh Haldt SingMitiniofimelBLialgly substitut ed
pyrimdine and IS prefera opti‘onal I'y substituted pyrim dine. Mst

pr ef er abloy, -RBRRY(vdeminR}and & edlﬁplymh)dbmée samesqridiffarent,teaeh ispreseRisdi ne gr oup.

Suitably, at, | east e Stituents i L t o919 . {Lion on
the ring R5IYHQgE °rg((}i3?]g%igé)ra%)§€éx 152 ?%2%&5339%2%%00%%2{ g‘?{}gljga?%r nul ae 81
81 81 R8O .(r%e liMelakbve b olatiddto(R?) (ii) (iii) 81 81 N-R8 .R6 mo N ~.

Other examples for R? and R® include methoxy or 3,3,3-trifluoroethoxy.

Preferably X is NH or O and is most preferably NH.
15 Suitably R’ is optionally substituted pyridine or optionally substituted pyrimidine
and is preferably optionally substituted pyrimidine.
Most preferably, R’ is a substituted pyridine or substituted pyrimidine group.
Suitably, at least one substituent is positioned at the para position on the ring R’. Thus

suitable groups R’ include compounds of sub-formulae

20

: R8O
Ny
A7
: N
(iv) (V)
where R® is a substituent group and in particular R¥ is a large substituent of a

chain of at least 4 atoms, in particular a group of sub-formula (II), (f) or sub-formula

(VI) as defined below, and R®' is hydrogen or a substituent and in particular a small



NN (iv) (v) where RBD is a substituent group and in particular R80 is a

| arge substituent of a chain of at |east 4 atons, in particular a group of
sub-formul a W@ y21590f ) or sub-fornula (VI) as defined belPSWGBAMHPSRBL i s
hydrogen or a substituent and in particular a small WO 01/21597

PCT/ GBO0O/ 03593 16 substituent such as hai C 14al koxy such as net hoxy, or
et hoxy, cyano or trifl uoronethyl ﬁyl I'n particular RS is a group
of fornula (i)subgtituent sueh g9 hafo, Ca@”@é?ﬁ‘ngds Asdway, o5 AHOROSIEN0 B ef erably i s a

group of sub-f ternatively, R5 is a group of sub-formula (i)
5 o0r (ii) as of%?;#!é@eé% ')eﬁhe I’lld may preferably be a group of sub-formula

(i). Suitable subst I:tpamszaer)rs et gnauppy Farotiladi),qit) qn;(m)las difined ghowepsd Wosti ncl ude
a functional as defi bov ydr.ocar tional Ly ,subst.i t.uted by
one or nore f‘gﬁgﬁaﬁg At gr@’r‘%{’ﬁsgb %’m&i@tﬂ“ﬁ 2““5’5’8{/(93\{5” é’r%%‘ipcqfsg/‘fb'%&wlﬁhgl ly

substi t ut eds byor@ieus defi¥aaBovef AtdGhdyQrtiralfly BePGo0s oﬂmshf&maraqw gr oups vvner ein

the hydrocarbyl grqoup may be 10 substituted by a functiognal glgroup or
het erocyclic groupS&@%Fe?‘ﬁ"’ﬁ@@“éﬁf%@“P&‘I‘WPYBW‘%%‘P‘W?RSH’G ffuted by a

functional gr Oddfbtiofdl gebul P%& Qéfﬁx%&!a}ho% Oy B Bar W btk By QB RBRDY dhe oS HBRL | t Ut ed
by a functional group. particular, R5 i's substituted by one or nore

groups sel ect dendtiopgherayas & @ﬁ&ed@é?PY@y heterggyclybertionsllysubsituted hveue enmereal koxy,

C t. 4al koxynet j or onet hyl ,
cyano, am no, @Jngg%%reo% ghyé%kégﬁ%%/&r@ QX%“"B%ny?’I" %é}wg%ghgyl group or
a 5-6- menmbér eobuh%ﬁnéccth}w:ﬂumiogalwp\maheterﬂze}@lmgv@ oakbngl absel; ekeod

ch het er oc aromatic or

i ndependently fr 0

non- ar ot 1 ¢ moTRLy swB iR obs A BRb SO TR B aRLR R i PRefBOgen
atom or unsatmbmt&cﬂt{;daﬂuk&dn&llg@o@ ring carbon aton), and which phenyl,
benzyl or 20 heter cI| ar on one or nore ying carbon atons
up to 5 substi tuen?% E‘fbls%tﬁﬁ Rg ?MmOFFaﬂ’rB%ﬁ?}m@%r@gl kyl ,

Cl. 3al koxy, Clngatkarayb ?é}iall sTuBs!tthéJﬂf RBRY G, AYARReth@il NO, nitro,

C24al kanoyl , Cl4al lkang§ Iﬁm ng c - 4al x(I%oxyfg%r Bgn I Cl§I4aI kyl sul phanyl ,

CL. 4al kyl sif pHii(salkazy mmﬂrsﬁkﬁwmlﬁyﬂuomré@hﬂm amigoCa-salkkpl.car banoy| |
N0 (o ot SR TRy LASIROBON o 2% Mo LB BB BROTY
het erocyclic glr-bhqiersabms;tsddctéd indepandepthofrom &, Slahri anh:plhhdtarnwphc 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, benzy! or
20  heterocyclic group may bear on one or more ring carbon atoms up to 5 substituents
selected from hydroxy, halogeno, Cy.aalkyl, Csalkoxy, C;jalkanoyloxy,
trifluoromethyl, cyano, amino, nitro, Cy4alkanoyl, Ci4alkanoylamino,
C,.alkoxycarbonyl, C;4alkylsulphanyl, C;.salkylsulphinyl, C.4alkylsulphonyl,
carbamoyl, N-C, salkylcarbamoyl, N,N-di{C, salkyl)carbamoyl, aminosulphonyl,
25  N-Ciqalkylaminosulphonyl, N.N-di(C;4alkyl}aminosulphonyl, Ci.alkylsulphonylamino,
and a saturated heterocyclic group selected from morpholino, thiomorpholino,
pyrrolidinyl, piperazinyl, piperidinyl imidazolidiny! and pyrazolidinyl, which saturated
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno,
Ci.aalkyl, C;_salkoxy, Cisalkanoyloxy, trifluoromethyl, cyano, amino, nitro and
30  Ci4alkoxycarbonyl.

Other substituents groups for R’ include carboxamido, carboxy and benzoyl.



pyrrolidinyl, piperazinyl, piperidinyl imdazolidinyl and pyrazolidinyl,
whi ch saturated heterocycl ic group may bear | or 2 substituents sel ected
from oxo, WQAYHRY, hal ogeno, Cl1.3al kyl, Cl.3al koxy, C, PGHGREMEFPoxXY,
trifluoromethyl, cyano, amno, nitro and 30 Cl.4al koxycar bonyl . O her
substituents groups for R5 include carbgxam do, car boxy and benzoyl. WO

g oup whi ch has. StHIRR; i3 0pihed Vool G BB WGBS et Bmacoms
formng a chwaluahméybmatrbmwraetemmmslf@nﬁigzsmh & pastidudr iekahgplé of saclopt i onal |y

substituted al kox Sui.t ahl e .subst.i . uent e al k rou i ncl ude
t hose |i st eds t}erppcéany F‘B’ﬁn?‘&dﬁb‘?"y R$§ta§h§ugff§“e“§%xﬂg¢%?‘§??&gr%t i cul ar
substi t uent .gueabomasemsaéab@veangslﬁéat@k”sab%@kﬁmla (1) (CH)g,~ / x12
(CH2) g R7 N R99 1) where “is 0, 1, 3 or 4; 10 s'isOorl; X12 is

C(O or $02), g Rartigylay s @yemampifgﬂqm ggemof syhderma (B 1. 6al kyl
Cl_6al koxy, am no N- Cl1_6al kyl am no, N, N-(C1. 6al kyl ) 2am no,

hydr oxyC2- 6al koxy, Cl-6al koxyC2. 6al koxy, am noC2-6al koxy,

N-Cl_6al kyl ami noC2. 6al koxy, NOHACL. 6al k4 2ani pe ®&%6al koxy or

C3. 7cycl oal kyl , 15 or R70 ts of theNeOrnul a((IHZ)qI) -K-J (I'l'l) wherein J is
aryl, heteroaryl or heterocyclyl and Kis a bond, oxy, imno,

N-(Cl.6al kyl)imno, oxyCl_6al kyl ene,reem noCt _6al kyl ema),

N- (CL. 6al kyl )i m nod _6al kyl ene, -NHC(O -, -SO2NH, Y“NHSO2- or

-NHC( O - d _6al kyI ene- 20 and any aryl, heteroaryl or heterocyclyl group in
a R70 group nﬁ% 8pt substituted by one or nore groups selected
from hydr oxy"idigfl s % orret hyl, cyano, nmercapto, nitro, anino,

car boxy, 1gardaeyd 1, for rryl sul pharmyl C | -6al kyl, C2.6al kenyl,

C2_6al kynyl , C1 6al koxE/ -O(Cl 3al k ) o, CL 6a1ky| S(O"- (wherein nis
0-2), N-C. 6%l RS ENoR 8 Oy aﬂppteierﬂ%x‘éé?)zam no, Cl.6al koxycarbonyl, N-C

1. 6al kyl car b@m)svﬂydmggé hElth:‘q( € Lrh o Jikea), BRTBYA-C, Sk Aghihanoy! .
CL_6al kanoy| O)](\}/(C alk l) amino, h dl%r)? (r:1 alkoxy, C).¢alkoxyCa.¢alkoxy, aminoC;.salkox
1-salkyl)> y Y26 Y, L6 Yl26 Ys 2-6 Y,
N-C, ¢alkylaminoC;.salkoxy, N,N-(C;.¢alkyl),aminoC;.¢alkoxy or C;.;cycloalkyl,
15 or R is of the Formula (III):
—K—J ()
wherein J is ary], heteroaryl or heterocyclyl and K is a bond, oxy, imino,
N-(Cy-salkyl)imino, oxyCj_galkylene, iminoC,_galkylene, N-(C;¢alkyl)iminoC galkylene,
-NHC(O) -, -SO,NH-, -NHSO»- or -NHC(0)-C, ¢alkylene-,

20  and any aryl, heteroaryl or heterocyclyl group in a R’® group may be optionally
substituted by one or more groups selected from hydroxy, halo, trifluoromethyl, cyano,
mercapto, nitro, amino, carboxy, carbamoyl, formyl, sulphamoyl, C,_¢alkyl, C;_¢alkenyl,
Cs-salkynyl, C,salkoxy, -O-(C,3alkyl)-O-, C;salkylS(O),- (wherein n is 0-2),
N-Cj¢alkylamino, ¥,N-(C,_salkyl),amino, C; galkoxycarbonyl, ¥-C,.salkylcarbamoyl,

25  N,N-(C,.¢alkyl);carbamoyl, C;¢alkanoyl, C,.¢alkanoyloxy, C;.¢alkanoylamino,
N-C,.¢alkylsulphamoyl, N,N-(C;.salkyl),sulphamoyl, C;.¢alkylsulphonylamino and
C,.salkylsulphonyl-N-(C, ¢alkyl)amino, and suitably also oxo,
or any aryl, heteroary! or heterocyclyl group in a R” group may be optionally substituted
with one or more groups of the Formula (IV):



N-C 1_6al kyl sul phanmoyl , N, N-(C1. 6al kyl ) 2sul phanoyl , C1-6al kyl sul phonyl am no
and C1. 6al kyl sul phonyl - N- (Cl. 6al kyl ) am no, and suitably al so oxo, or any
aryl, hetereoargihzior heterocyclyl group in a R70 group nayChéswpBinnal |y
substituted wth one or nore groups of the Formula (I1V): WO 01/ 21597

PCT/ GB00/ 03593 18 -BlI- (CH2)P A" (IV) V\,her ein A is halo, hydroxy,

Cl- 6al koxy, cyano, am no, N-Cl.bal kyl aani o, NN (C -6al kyl ) 2am no,
carboxy, C,.6al koxycarbonyl, cagdnaH,)—N Clal kyl ear banoyl

or N, N- (C1- 6al kyl ) 2carbamoyl, p is | - 6, and Bl i€Yh bond, oxy, imino, N-(C
1.6al kyl)im ”th@reﬁ{ALn%ﬁé @ydmed, '}aﬂ&&?& @W%ﬁﬁotﬁ@ﬁkylénﬁo or nore unless
B is a bond or - O-: or any aryl . heteroaryl Het er ocycl yl group in

a R70 group r’réW-lﬁ@x 28RO} Www&lraﬁlli'@?é’dafbvﬁﬂ NarbﬁéOX&rNﬁwa&Y gylof the
F I I d
=15 2 bond, *CAGMIBEREEEG, Bis | 2o Bt 1 ERRL 0% ol Gl QGG 1
1. 6al kyl) i i nor -NHC@)Cwith Bl thorlisoribat p idE Qz@horﬁaﬁﬂegsla -3 arbcmd@r -MNFACIOM; ene,

Cl- 6al kyl C, . 6al ky

G 0al Kyl eno. & T e ohp Bt B B Erofg bt ool stnted oy

or -NHC(O) - Cl wihlosy befiere graapdofanyFamyla,(viiet eroaryl or het er ocyclyl group
in a substituent on Ra may be optionally substituted with one or nore 15
groups sel ected from hydroxy, hal o—gi-84l kyl , . 6al koxy, carboxy,

Cl- 6al koxycar bonyl, carbamoyl, N-C, .6al kyl car barnoyl ,

N— ( C, . 6al kyl )Ma:rebﬂn‘nyhzyl %mﬁa{yk&mﬁl}eiﬁpycﬁyﬂaﬂdﬂi xsh!-bﬁ;& G@.Lalldgyleaé ni no and

N-(C1. 6a| Kyl n oal ky h rocyclyl group in a
R70 group fay® %éc’adﬂgﬁﬁrf‘?a?’fyylm%%gﬁgﬁ%ﬁ@ t‘ﬁm %f‘??% oxo or thioxo
substituents, m,gﬂglﬁwnmwﬂm‘ﬂm@l sgn(ppéﬁbsm@@j gﬁg@nser ei nbef ore which
conprises a roup carbon atons or a CH3 group

which is att a @eam@aﬁb@@&%rﬁmﬁwer@ﬂ (%m%lkﬁ}ﬂ%é%gr 6@)‘?9’1%h said CH2 or

CH3 group a s e _I_ ”Erﬂﬁ)an
N Cl - 6al kyl amulﬁl(ﬁ;IE cISQI\’I- 1(@8% al'k zﬁgélﬁrﬂiﬁo gzg'?ﬁet éerngcyc y?,gw ?itle}ég‘gyor
hydr ogen or ahgtpmcﬁwl)&tg@)lm zm:éﬂeuemons la&y Mptiwwyammteémhloae p:rre«f:rer ably

25 hydroge rt
cycl oal ky ngl ¥ saelsem%%gfnnﬁexe}{i%f F“ﬁ“giox%r%r:g?v };ﬂjf)a Oﬁ' afr%aylby aryl
such as styry lca:ba‘.m@li,WC ; &ﬂdy&hlbkmbﬂﬂ\lwwalkyl)zcarbamoyl C,.¢alkanoyl, amino,

N-Ci¢alkylamino and N,N-(C.¢alkyi),amino,
and any Cj.scyctoalkyl or heterocyelyl group ina R group may be optionally-
substituted with one or two oxo or thioxo substituents,

20 and any of the R”° groups defined hereinbefore which comprises a CHj group which is
attached to 2 carbon atoms or a CH; group which is aftached to a carbon atom may
optionally bear on each said CH, or CHj group a substituent selected from hydroxy,
aming, C,¢alkoxy, N-C, galkylamino, N,N-{C;¢alkyl);aminc and heterocyelyl,
and R® is hydrogen or a group C(O)R"® where R™ is as defined above and is preferably

25  hydrogen.

In yet a further alternative, R™® may be cycloalkenyl or cycloalkynyl such as
cyclohexenyl, alkenyl optionally substituted by aryl such as styryl or alkyl substituted by
cycloalkenyl such as cyclohexenylethyl

Suitably, when g’ is 0, R is other than hydroxy.

30 Preferably s’ is 0.

Preferably the group of sub-formula (II) is a group of sub-formula (IIA)



cycl oal kenyl such as cycl ohexenyl ethyl Suitably, when q' is 0, R70.is other
than hydroxy. 30 Preferably s' is 0. Preferably the group of sub-formula
(11) is awgroapsof sub-fornmula (11A) Wo 01/21597 PCT/ GEIGREME3SE3 19 0
(CH2)s, /| RT0O H (CH2)q, (IIA) where s', g and R70 are as defined above.
A preferred exanpl e of a substituent offormula (I1) or (IIA) is a group
where q° is 0. 5 Exanples of heterocyclyl groups for R70 include pyridyl,
met hyl edi oxyphenyl , furyI pyrrol yl, /irrophene qur nol yl, isoquinolyl,

t hi azol yl, thiadi azol yl, i@Hgs,\ ggy Biophene- 1, 1 -di oxi de,

di oxan, tetrahydrofuryl, p razr nyl , dé P t et rahydr opyran, indolyl,

i ndanyl , pyrrol i di ne, or isoxazol yI A parti cuI ar (B&hnpl e of a group R70 in

formula (I11) hen 20Pr e I AV is 10 hal osubstituted phenyl and
2- chl or o- 4- fVT ors(pip eaﬁé/ﬁ éegasear%%%tdr%g arIy preferred exanple. More suitably

R5 i s substitut ed gisfesediexample-oka SfbstiReng of BrnRbQD) @(IIAXEIRIOH Wiees € p' IS
1-3, X10 and X11 are independently selected froma bond, -0-, -S or NR1O1-
where R101'%'S hydrogen or a Cl-3alkyl, provided that one of X10 or X11 is

a bond; %13 is - @xamples%f}ﬁferdbﬁlﬁ%mdpﬁﬁfrR"Rﬁﬁﬁrdé pyrityl] aegsedidkyphesll;, 4al kyl
and R100 is hydrogen or optionally. "i JDqsitrtut d hydr ocar by[ or
optional |y vk pyirelyle thiopbens, ggRlYl ‘SOC&H Hithiazgps thigAsroldh paezolent s for

hydrocar byl t&ﬁﬂgﬁ@ﬂ-ﬁf PRENCT yhloﬁael&&aﬁk&rﬁg R, dyedlyl, @RRbzdyIOUPS as
defi ned above drocarbyl or heterocyclyl groups

referred s R100 are
whi ch are itgirahydiepyram indabyl d@ﬁmﬂi mirgkidine, ORVSGX@QWHef i ned her ei nbef ore.
Preferably, one ol (0 X 4 SRS i8Rl BRRAnRl. BRALupker gevarp!
especi al loy, hahmbsnmtendrphbrwll aptchlérp Srflmpiphemyd isl apasticoktly pwfsmbd pyammly.l such as
i tropyrt vl Angher LG SRR 4 HERS 50%@HD, 2R ol KR 1OTGUR O
p’is 1-3, Xm and X"! are independently selected from a bond, -O-, -S- or NR'%'- where
R is hydrogen or a C,.3alkyl, provided that one of X% or X" isabond; X"is-O-,
-S- or NR'®. where R'? is hydrogen or a C4alkyl and R'® is hydrogen or optionally
15  substituted hydrocarbyl or optionally substituted heterocycyl. Suitable optional
substituents for hydrocarbyl and heterocyclyl groups R'™ include functional groups as
defined above. Preferred groups R'® are hydrocarbyl or heterocyclyl groups which are
included in the definition of R as defined hereinbefore. Preferably one of X'° or X'!
is other than a bond.
20 Particular examples of R in this instance include optionally substituted phenyl
and especially, mono or di-halophenyl,or optionally substituted pyridyl such as
nitropyridyl.
Another preferred substituent group for R’ is a group of formula (VI)

R ‘R72
>=§// R7S
¢
(VD)
where R”! and R are independently selected from hydrogen or Ci4alkyl, or R”' and
R” together form a bond, and R™ is a group OR™, NR™R™ where R’, R”® and R7® are

25



R73 25 0 (VI) where R71 and R72 are independently sel ected from hydrogen
or Cl alkyl, or R71 and R72 together forma bond, and R73 is a group OR74,
NR75R76 wheMO RP?4597R75 and R76 are WO 01121597 PCT/ GBOO @8B&B00/3G93

i ndependently selected fromoptionally substituted hydrocarbyl or
optionally substituted heterocyclic gr oyps, and R75 and R76 may
additionally formtogether with the nitrogen atomto which they are

attached, an dpémendesthoelesishramontionaly pbsinige hrdrocarby] eigpptipnalin subséditedont ai n
f h h : i i i : |
urther heter %’ie?%éciﬁ lrlo%l;ik LAPRE ARR'GRA) “ﬁ%ﬁg‘?‘?wﬁm’%ﬁﬁa“? 5v1tn¥}grrﬁ)ﬁ:%E9y or

het erocyclic grou R75 and R76 i’'nc unct i groups as defined

above. Het er ocyyah tcwijelothesare attaRiEE!, amatoRFB or many-arburatihieaterbeycliardig whickt ed by

hydr ocar byl groups.,.| articular. R7' and R72 in sub-forrmula (VI) are

hydr ogen. Par’f’?ygcﬁf’tgwr}%@éeﬁ%%t r‘s’lltg’?]s'RR are groups OR74 where R74 is

g 4al kyl . 10 Furt hSuitebteopibes sutistiteds fF Rydgscatbpior btefooyahialgfoudRR SRS amher e

one of R75 or R¢6  is.hydrogen and,the qther is optional Ly, subst|uted

2 6al kyl - optlt oS Fue R g SR Shape. eGP Ba B R bR

het er ocycl yl . I},@m&bgmb@qme@aﬁhﬁ}oﬁ?}g&pgm i s hydrogen and the other is

Cl..6al kyl optionally substituted with trifluoronmethyl, Cl_3 al koxy such

as met hoxy, cyano, ler. Rl 94 R s i sub-fomnuba(Viraraliydregen. or  het er ocycl vl

optional ly substitglgad b, Dydsaoa b | Lalkdur an optional l'y
T B oS OR T A e Gkl

substituted with Cl4 al as me n anot5 er e inegt, one of
R75 or R7614 s hydr Bysher execnpldsef Bf taeer grvwps afiforops NRIR' where bset 6fR0t @R ™

het erocyclic r.] di o] y ro tionally
substituted vviq§ W@Hg@a‘ﬁg?@&é%g&&%ﬂ%ﬁﬁfﬁ %ﬁ(g’égns(gl %pg{%ggpyfs}’%%?%%dlyd@fl nitro,
al kyl such as or2ftiomellygubstitated dtdecogglysuch as net hoxy. Qther suitable

SRgE{St bt u??lt s 9r OuD?n ;];a%l;cua?,o%er: gflgﬁ%lflﬁ% icsn;lyaggbe_nfagét elot%ex( ifs)CMaﬁ?y?o;I)tionglg_iz) VN

substituted with trifluoromethyl, C,_3 alkoxy such as methoxy, cyano, thicC,4alkyl such

15 as methylthio, or heterocycly! optionally substituted with hydrocarbyl, such as indane,
furan optionally substituted with C, 4 alkyl such as methyl.

In another embodiment, one of R” or R”® is hydrogen and the other is an
optionally substituted heterocyclic group such as pyridine, or a phenyl group optionally
substituted with for example one or more groups selected from halo, nitro, alky! such as

20 methyl, or alkoxy such as methoxy.

Other suitable substituents groups for R’ are groups of sub~formula (f)

R63

e (CHZ)" N\ R84

0

()

where p” is 0 or 1 and R® and R* are independently selected from hydrogen,
25  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. Suitable optional substituents for hydrocarbyl or heterocyclic groups



where p" is 0 or I and R83 and R84 are independently selected from

hydr ogen, 25 optionally substituted hydrocarbyl or optionally substituted
het er ocycW@ 0128797 R83 and R84 together with the nitroge"rFTé‘f'W%%3 whi ch they
are attached forman optionally substituted heterocyclic ring. Suitable
optional substituents for hydrocar byl , heterocyclic groups WO 01/21597

PCT/ GB00/ 035 21, R83 and R84 include functiona rou as defgned above
and heterocﬁ’?ﬁ?ﬁ@%ﬁ? inglyde fumstional erppps a5 1@3?@%@%@%&9@@?%&5’{1 by’ a

hydrocar byl ¢ Qubg Examhesinfid 9 PlRRchBY 8. and R84 include CL. 4al kyl
substituted l%y&ggcﬂ oal kyl lsuchwq; 2-9{0 opropyl et hyl; Ci.6al kylthio such a

met hyl t hi o; Cl_6%xéoplgs ofcroups far &upand R°( oabudg Rrenlkuh sipbstityted Sy cysieslkyl e as

defined above ,in e ' .For : bt . or R4 is
hydr ogen, ors“%?st%?‘f){d%é#oﬁglfﬁlglr’ 5?%%?‘0%3%@ %ﬁgﬁﬁb}ﬁ&? d%ﬂ?‘?}?ﬁi&fea with hydroxy
and pr ef er ab{GHRE" wherRg 3ndR " RBeas defingdiaboye in relation tiforredadl). t he other is

suitably a larger, sybstitueg f .e | I

het er oat ons, and S“ité’l?%?ﬂe’logﬁal Frylgg df)?si‘f%??%ﬁ’eogkﬁgﬁll’(g@gﬂ)rﬁ 0@?5@%9 ?lgrnal |y
substi t ut ed duBdtREETYEE Kydrojaint prfdratly b of B onkY ishydropet. i Ib tiechséipier ocar by |
groups for R83 or R84 incl ud% r. aryl .any of

| kyl., cycl.oa |, . alken 0
whi ch is opt9tess i suably, targer s éa ttf'?feéquﬂﬁ(?{r%%?ﬁﬁ“C@f‘?ﬁ)ﬂﬁbgteragf’fnﬁ’ea&d above,
or in the cageninally sbstiited Biiroctityorptiahaily sultimted hawetbcyalylt Perticalae of al ky!|
group, wth an aryl or heterocyclic group,either of which t hensel ves
be opti ol | gptionadlytspbstituted hyproargylgroups for Xt OR t inshpde a&?/fmﬁ%ﬁ“’%énpl es of
optionally S&fPe%ki, b Gnd by Which SBGHRT RBmRH WRB% fuGlonsl grapesyfirent i onal |y

substituted wth’one’ or”nore groups Selected fromCl.6 al kyl group such as
net hyl or etdbple, peintthesasof agigrdvupsenithsn abeyl greppandyin the caser of lkybgrowp.t h a
functional group such r e L ARase19dsHeRpasnaf6f | ned above
(such as hal 8 %k%%fqr&gtr%%)?yc%%@%egf?grgggfr}%?ﬁﬁgg{réoﬁy SaI kgxy sﬁch as

met hoxy, tréubbtitoedwith Byl ormiftnctionat gamp., Exanipfl¢siof optenaldxsubst@arybiaryl C( O) Cl - | 3,

am no, or 20 di nethyl agi.n en R83 or i N _opt i I ubstituted
al kyl gr dlp, STPYPS; Qﬁﬁt d‘b‘i? ed’wﬁﬁﬁ 8%&‘1??‘?” s“g?qg‘ﬁﬁﬁswg}b?‘?%ﬁa ﬁr}?glls"}é%iu tuted with
one or nore f{uehifeRAt, SNGUPSuf Suthhs asthel@reyl (ehiyedodwitich alay bk pptiamally
particul ar nmet hoxy or _ethoxy,  al kyl tcgi 0 ic{g ’&Sﬁi ul ar i’ret}qgl t%i 044 COCal kyl
such as COOCHbytituisd with g funstiprab goup such @p byqreny).o a fymetiona! groHe 83 5688 gr oup as
25 def i ned ahoye lilatalcl e thidho, éflord @k Blom@hdRxdifilicexy silitbstafiahgl ves, or an
optionally substituted heterocyclic %E);up such as pyrrole. Wen

R83 and R84 frifluprsmicthyh| nityo,syanss friflyroseptnory (SN Ky, F,(Olql}-'kising%"g& Yabl e cycl ohexyl
20  dimethylamino).

When R¥? or R¥ is an optionally substituted alkyl group, it is suitably a C;.salkyl
group, optionally substituted with one or more functional groups (such as cyano,
hydroxy, alkoxy in particular methoxy or ethoxy, alkylthio in particular methylthio,
COOalkyl such as COOCHj), or aryl optionally substituted with a functional group as

25  defined above (in particular in relation to R® or R* themselves, or an optionally
substituted heterocyclic group such as N-methyl pyrrole.

When R® and R* is optionally substituted cycloalkyl, it is suitable cyclohexyl
optionally substituted with a functional group such as hydroxy.

When R® and R¥ is optionally substituted alkenyl, it is suitably prop-2-enyl.

30 When R® or R¥ is optionally substituted heterocyclyl, or R® and R* together
form a heterocyclic group, then this may be aromatic or non-aromatic and includes in

particular, piperadine, piperazine, morpholino, pyrrolidine or pyridine any of which may



optionally substituted with a functional group such as hydroxy. Wen R83
and e is optionally substituted al kenyl, it is suitably prop-2-enyl. 30
When R83 or WRBdi/itsg7optional |y substituted heterocyclyl, ®CTRBB/EHES R84
together forma heterocyclic group, then this may be aromatic or
non-aromati c and includes in particular, piperadine, piperazine,

nmor phol i no, pyrrolidine or pyridine any df whi ch may WO O1/ 21597

PCT/ GBOQ 03593¢ optiorially eyirstityted Mith aduristional groapisush ehhslrdxyrakaxysedh agr oup such
as hydroxy, alk S . Qr al. : A i.ch may
itself be subsr{’él%@é‘lyé%%@\ﬁy? ﬁ‘c? ggr3 ’t“?ﬁ?@‘#@‘em?'&ﬁ%ef%%htg@%ﬁgﬁ rgyxg&ep%ssi bl e,
t he group R5 rimirok@g@ua second substituent in particular halo, C

5
1. 4al koxy such as t hoxy,., or et hoxys cyano, trifluoronethyl . or phenyl.
Preferably any se%ﬁ?&e %%‘f}g]ﬁ thoeREP ?ésm RayR Fe‘:@?‘{)ﬂlﬁ?m%"@f t“bmc"%m%?ugs of
conpounds of @AM dubh astf@th8%y0 BRGhoM] Y BHITRBFoMetH§ Y otifliehitt YPra@dblyncl ude
phoshates and sul phates, _.in particul ar phosphates as well as al kyl, aryl
or aral kyl derdny saeppdeibptiuqné i SWEB?O&B- di benzyl phosphate. The prodrug
moi ety may 10 be aighaiestodhe At ompthhdblGol® @) £0arbibsitecharyl €, for
exanple as a derivative of a  hydroxy group, but in particular, may be
advant ageous| ysopbdigeand inudsipbodatenandsulphatesyinqapisulRr phosphateRras well Ralkyhnd
preferably at i i cal .
ompounds. of - FSEraY] SRt feROALIRCEYbL-E ARk RGE SRR BRaR 3R
met hanesut foondteettadhedrairaay egitably dooibdn io thedenleduledfoo bxammlaks a deftatige bfat e,
mal eate and sglts forne i th osphoric, and sul phuric acid. There may be
Tor 6t han- one TEEIS fo0p. bahin g RERe RBY RS AR R AR SO0 REPGRATf unct i ons
and the val engypeR! tHfeRt&R‘'OAE paferatsly @TS.orRher e the conpound of fornul a
(1) includes an acid, functionality, salts my be base salts such as an

alkali netal salt Poitabisehiprascdisgihiateriatle safsciicoReoueds efomptal) lagnde 1 or
exanpl e cal ci udofiGRBY RS kttNas ARG HnBRteS RldrochREidL Ay E¥BERIR,

triethyl amne, norpholine, N-nethylpiperidine, N-ethylpiperidine, procaine,
di benzyl anm®e,citNtel vaigatsang salie fapeawith phasphasigiand subphives agidr Thexampi &e | ysine. A
preferred ph i . I j g, j.n Vvivo
hydr ol ysabl e Zréé}g&%g%}hé;&%é%%%ﬁu%&%‘?&? ﬁéggg% r?uhﬁlggr(ﬁ%?ﬂé%grﬁ%&h?%g‘égg{ ar boxy or
hydr oxy group vaknecy afithescationsloe aniansp Wéttepmthe cdnmppahd yf famadp{pibtiedesat e¢cidwhi ch i s
25 hydrolysed jn the hunman or _ani mgl bqdy to ptoduce. the parent. acid or

21 cohol . Sui t ABTUOFAISY TREGHY| b6 B gals SURh 2D Ao P e Bl QX TPI SR I e

G - 6al kyl est elliline earth metal salt for example calcium or magnesium, an organic amine salt for

20 example triethylamine, morpholine, N-methylpiperidine, N-ethylpiperidine, procaine,
dibenzylamine, N,N-dibenzylethylamine or amino acids for example lysine. A preferred
pharmaceutically acceptable salt is a sodium salt.

An 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

25  hydrolysed in the human or animal body to produce the parent acid or alcchol.

Suitable pharmaceutically acceptable esters for carboxy include Cj.salkyl esters
such as methyl! or ethyl esters, Ci.salkoxymethyl esters for example methoxymethyl,
C.salkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidy! esters,
Cs.scycloalkoxy-carbonyloxyC, salkyl esters for example 1-cyclohexylcarbonyloxyethyl;

30 1,3-dioxolen-2-onylmethyl esters for example 5-methyl-1,3-dioxolen-2-onylmethyl; and
C,.salkoxycarbonyloxyethy! esters for example 1-methoxycarbonyloxyethyl and may be

formed at any carboxy group in the compounds of this invention.



such as nethyl or ethyl esters, Cl.al koxynethyl esters for exanple.

met hoxynmet hyl , C, - 6al kanoyl oxynet hyl esters for exanpl e pival oyl oxynet hyl ,
pht hal i dywoedR#Ews, C3. $cycl oal koxy- car bonyl oxyCt _6al kyRCTER@AE] or exanpl e
1- cycl ohexyl car bonyl oxyet hyl ; 30 1, 3-di oxol en-2-onyl met hyl esters for

exanpl e 5-net hyl -1, 3-di oxol en-2-onyl nethyl ; and Cl1_6al koxycar bonyl oxyet hyl
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Particul ar qeapmy®smefe saeERUARHyD N-dtiyl /WHpsopyl, N, Mudémaiel, Methyl-N-nfalll es 1- 14
R

Table 1 R105 | ~~RI06 NHNCH O LN R3 NN R 3 11105 R 06
or N,N-diethylamide.

Esters which are not in vivo hydrolysable may be useful as intermediates in the

15 production of the compounds of formula (I).

Particular examples of compounds of formula (I) are set out in Tables 1-14

Table 1

R105

l

N

N l ~ R106
)\\
Nng N
CH,0 \)N
R? N7
NO R3 le R[OG

1 OCH; H CO-Ph
2 | OCH,CH,CH;-~(4-morpholine) H CO-Ph
3 | OCH,CH,CH;-(4-morpholine) | =R'® | CO-(4-dimethylaminophenyl)
4 | OCH,CH,CH;-(4-morpholine) H CO-(4-nitrophenyl)
5 | OCH,CH,CH;-(4-morpholine) H SO,-(4-nitrophenyl)

where Ph =phenyl



1 OCH3 H CO-Ph 2 OCH2CH2CH2- (4- nor pholine) H CO Ph 3

OCH2CH2CH2- ( 4- nor phol i ne) =R CO (4-di net hyl am nophenyl) 4
OCH2CH2CH2- @ ool i ne) H CO (4-nitrophenyl) 5 OCH2CHRCHBBMUO3ASr phol i ne)
H SO02- (4-nitrophenyl) where Ph =phenyl WO 01121597 PCT/ GB00/ 03593 24
Table 2 NHI1HN RR- N RBN RAN RRR 6 OCH3 OCH3 H 7 OCH3
OCH2CF3 H 8 OCH3 OCH2CH2CHZ- ( 4- nor phol i ﬁé) H 9 OCH3

OCH2- (4- (1-met hyl )pi peridine) H 10 OCHBb®EH3 OCH3 11 F HH 12 OCH3
benzyloxy H 13 OCH3 CHH 14 OCH3 0 H 'a"x 15 0 H 16 OCH3

(S) - OCH2CH( OH) CH2- ( 3- hydr oxy-1 - pyrroli di ne) H, 17
(S)-OCH2CH( OH) CH2- (1-azetidine) H 18 N

(S) - OCH2CH( OH) CH2- (I - pyrrol i dine) H 19 (GOHF
(S)-OCH2CH( OH) CH2- (1- pi peridine) H 20 N O

(S)- OCH2CH( OH) CH2NH- (cycl obutyl) H g# OCH3

(S)-OCH2CH( OH) CH2NH- (cycl opem¥yl )

N
R N/J
R4
N, R’ R’ R*
6 OCH;, OCH; H
7 OCH; OCH,CF; H
8 OCH, OCH,CH,CH;-(4-morpholine) H
9 OCH; OCH,-{4-(1-methyl)piperidine) H
10 OCH; OCH;z OCH;
11 F H H
12 OCH; benzyloxy H
13 OCH, OH H
14 OCH; 0O H
Ao
15 OCH; O H
Lo o
16 OCH; (S8)-OCH;CH(OH)CHz-(3-hydroxy-1-pyrrolidine) H
17 OCH; (S)-OCH,CH(OH)CH,-(1-azetidine) H
18 OCH; (8)-OCH,CH(OH)CH,-(1-pyrrolidine) H
19 OCH; (S)-OCH,CH(OH)CH,~(1-piperidine) H
20 OCH; (S)-OCH,CH(OH)CH,NH-(cyclobutyl) H
21 OCH; (S)-OCHCH(OH)CH,NH-(cyclopentyl) H
22 OCH; (S)-OCH,CH(OH)CH;-NHCH,(5-methyl-2-furyl} H
23 OCH; (S)-OCH,CH{OH)CH,;-NHCH,(2-thiophene) H
24 OCH; (S)-OCH,CH(OH)CH,NH-~(2-hydroxyethyl) H
25 OCH; (8)-OCH,CH(OH)CH,NH-(2-(thioethyl)ethyl) H




22 OCH3 ('S)- OCH2CH( OH) CH2- NHCH2( 5- et hyl

~2-furyl) H 23 OCH3

('S) - OCH2CH( OH) CH2- NHCH2( 2- t hi ophene) H 24 OCH3

(S) - OCH2 CHOMHREPR2NH- ( 2- hydr oxyet hyl) H 25 OCH3

PCT/GB00/03593

(S) - OCH2CH( OH) CH2NH- ( 2- (t hi oet hyl Yet hyl ) H WD 01/ 21597 PCT/ GBOO 03593 25
N RRR 26 OCH3 OCH2CH2NHCH2CH2N(CH3),2 H 27 OCH3

OCH2CH2NH- (4-hy.dr oxys - puty)—H-—28—-OCH3—GoH2GH2NHG-GH3 26 2EHH—29  OCH3
OCH2 CHZ NHCHH2 ch LB or vl ) H 30 OcH3 CERNHCHR - (2t }nf y gh,,d,lgfr; hyl) H
31 OCH3 m4%§?mllg§@|§rl di ne) FOCHCEENHCIEEGRNGIEIP NH- ( 4- hylr dRy- h- but y1 )
AP s ok oﬁ{ * PEHCIENE (- hyditiy-n-buty) H
C2C LG RIFGE. (200 iy ol OO BCTRROROBCTE: (1 A of i)
G- (>- (OEJbg%szi BBk i ne)) HOGHCHNECH:-(eyelopropyl) ™ H
(9~ CGooH| Ol T brbors ( GOUGANHORTC BRI | H
(S)- OCH2CH( 2}%& W%) gg—!gCI—IZO—OGII{zQIZz -(bepiperidine) . H
) 2 0006 (12 o DEEECH) croNS P ERBE RS VAP Sy e ) 1 hs B
(S P SN ) P T OCR BN oy | ©
('S) - OCH2CH(|OH}eHANAEHE- ( cycl oh&@ﬁﬁ%ﬁ%ﬂ*%@wlwmwb H
Ceos (T R g |
OCH2CH2- (1-{( 136!, §, ahydr opy GGH:6HREH)-(IHpyrilidiBeH3 H
OCH2CH2- (1 43;3 . CYCA‘f-irgn ez 8IC'CI:F2%H;JCH2 (4-hydroxy-1-piperidine) H

38 OCH; OCH;-(2-(4-benzylmorpholine)) H

39 | OCH; | (S)-OCH,CH(OH)CH,-(4-carboxamido-1-piperidine) H

40 OCH; (8)-OCH,CH(OH)CH,NHC(CH;CH3)(CH,OH), H

41 OCH; (8)-OCH,CH(OH)CH,NHC(CH3);CH,CH,OH H

42 OCH, (S)-OCH,CH(OH)CH,NHC(CH3),CH,OH H

43 OCHj3 (S)-OCH,CH(OH)CH,;NH-(cyclohexyl) H

44 | OCH; | (S)-OCH,CH(OH)CH,NH-(1-methyl-2-hydroxyethyl) H

45 OCH,4 (8)-OCH,CH(OH)CH,NHCH,C(CH;),CH,OH H

46 | OCH; | (S)-OCH;CH(OH)CH,NHCH,~(1-ethyl-2-pyrrolidinyl) H

47 | OCHs (S)-OCH,CH(OH)CH,NHCH,~(cyclohexyl) H

48 OCH; OCH,CH,-(1-(2-methyl-4,5-dihydroimidazole)) H

49 OCH; OCH,CH,-(1-(2-ethyl-4,5-dihydroimidazole)) H

50 OCH; OCH,CH,-(1-(1,4,5,6-tetrahydropyrimidine)) H

51 OCH; OCH,CH,-(1-(4,5-dihydroimidazole)) H

52 | OCH; OCH,CH,NHCO-(fert-butoxy) H

53 OCH, 3-chloropropoxy H

54 OCH; (S)-OCH,C(CH3)(OH)CH,0-(4-nitrobenzoyl) H

55 OCH; OCH;-(3-(4-benzylmorpholine)) H




52 OCH3 OCH2CH2NHCO- (tert-butoxy) H 53 OCH3 3-chl oropropoxy H 54 OCH3
(S)-0OCH2C(CH3) (OH) CH2O (4-ni trobenzoyl) H 55 OCH3
OCH2- ( 3- ( 4- vemaytisor phol i ne)) H WO 01/ 21597 PCT/ GB001435%8T/c3BoMdsosR R 1Z
56 OCH3 (S)- OCH2CH( OH) CH2- ( 4- nor pholine) H 57 OCH3
OCH2CH2CH2- (1- (4, 5-di hydroi m dazole)) H 58 OCH3

H H

"0

Tabl e 3

(S) - OCH2C( CH3) (OH) CH2- (1-piperidine) H 5§ oCH3
(S) - OCH2C( CH3) (BH) GH2W4 ( ¢ycl opentyl) H  60R1OCH3 R*
(S) - OCH2C( CH3) (k) GHZjdt,( tycl OhG{S)‘CEH‘z‘CH@)H)@H&-morphohne) H
(S) - OCH2C( CH3)-(OH) GH2- (4~ hor pholine)H
(S) - OCH2C{ CHB) ( &H) GHE2GH- pyr r ol QlefiabdCH( (16@ Sdamrmmxdaznle)) H
('S) - OCH2C( CH3Y(CRlaFzl 2=t S IIE
OCH2CH2 CH2- ( 1f oierl gjuz!r;ﬁ 5@%3@@?@% DRzl ’qé’ggg) Ho™ $H
where * i ndi cat 63 theOgqhi 1t of(S&ﬂC&bﬁ(ﬁiﬂb((ﬁi}CHM{Whammﬁ) ne ri ngi
N H R107 I! R N—R
QCH2CH2 CH2- ( 4 mﬁ?p oﬂ%) 4- chf%fr%ﬁgs%@%éﬂ% &ﬁe’@ﬂ)chl orlophEny/
OH 4- chl or ophengl™  {7§ALA¢NT Of @PREMHIC(CH;)(OH)CH,-(4-morpholine) H
62 | OCHs (S)-OCH,C(CH3(OH)CHa-(1-pyrrolidine) H
63 | OCH; (S)-OCH,C(CH:)(OH)CH,NH-(2-{thioethylJethy!) H
64 | OCH, OCH,CH,CH,~(1-piperidine) H
65 OCH; Q H
O
Q" %o
N AN O
66 | OCH; Ho\?” H
o) P“o
N\/\/O
where * indicates the point of attachment {o the quinazoline ring.
Table 3
H
N N R107
HN =
CH,0 N
S
R® N)
NO. R3 R!O?
67 OCH,CH,CH;~{4-morpholine) 4-chloropheny!
68 benzyloxy 4-chlorophenyl
6% OH 4-chlorophenyl
70 O 4-chlorophenyl
%0\*

69



/ a,~* WD 01/21597 PCT/@00/03593 27 N. R R107 71

(R) - OCH2CH( OH) CH2- (1- pyrrol i dine) 4-chl orophenyl
(R) - OCH2 CNO@RGBIR- ( 1- pi peri di ne) 4-chl orophenyl
(R) - OCH2CH( OH) CH2NH- (cycl opentyl ) 4-chl or ophenyl
(R) - OCH2CH( OH) CH2NH- (cycl ohexyl') 4-chl gpophenyl

4- chlorophenvl

76 QCH2CH2- J1-n\/rrn| -din
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" enf-erigerhenyl Q)
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R 0& 87 H
89 CO (2, 4-

o5
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4-chlorophenyl

77 OCH,CH,~(1-piperidine) 4-chlorophenyl

78 OCH,CH,-NH(cyclopentyl) 4-chlorophenyl

79 OCH,;CH,-NH(cyclohexyl) 4-chlorophenyl

80 OCH,CH,-NHCH,-(cyclopropyl) 4-chlorophenyl

81 OCH,CH,-NHCH,-(2-tetrahydrofuryl) 4-chlorophenyl

82 o 3-chlorophenyl

L_‘\/ ol
83 LO_\/ 4-fluorophenyl
. O\*

84 (S)-OCH,CH(OH)CH,-(1-piperidine) 3-chlorophenyl

85 OCH;-(4-(1-methyl)piperidine) 3-chloro-4-fluorophenyl
86 benzyloxy 3-chloro-4-fluorophenyl

Table 4
NN
je
HN AN
CH,0O N
(\N/\/\ o N/)
o/

N, R N°. R

87 H 106 CO-(4-ethylphenyl)
88 CO-(4-pyridyl) 107 CO-(4-fluorophenyl)
89 CO-(2,4-difluorophenyl) 108 CO-(4-nitrophenyl)




90 CO- (3-bromo-4-fluorophenyl) 109 CO (4-net hoxyphenyl)
CO (3-bronmo-4-tolyl) 110 CO (4-(nethylthio)phenyl)

91
92

CO (3-(trif wmotenwt hyl ) phenyl) 111 CO (2-furyl) 93 CO ( 3PERGHMHEHESNYl ) 112

CO (1-net hyl - 2-pyrrol yl)

95 CO (3-chloro-4-fluorophenyl) 114 COCI;;CHZ Ph 96 -

94 CO- (3, 4-di chl orophenyl) 113 CO (2-thi ophene)

CO (3, 5-dichl arophenyt) 115 CO (4-totyl) “°97 CO (3-cyanaphenyl) 116
CO- CH2CH2CH2-|c8l phexyl  98RCO- (3-f I uor gpNenyyl) 117 CO-R-butyl 99
CO- (3, 5-di chljotsp=t-nit henyl—1H8—-Co-tychopentyi57300
CO- (3, 5-di net E?Vpheﬁ?f@%“f@"‘@%‘?ﬁ*&%w I{{)]9101 p&?ﬁﬁ‘?}"tﬂ?"é‘é’%&eéﬂ? or ophenyl)
120 CO- ( 2- chlfogophenylQo-(3Lodme@-HB1y}- met hmbenedi ogyplnediihicisheny!)
CO (4- (N, N- di |=.n=propyl Qul.nhannyl )—phenyll) 103. CO-(3-rethoxyphenyl) 122
CO- (2- (trifl YoP3mptEH3-(mtyaremetylnberey || ) 1104 CO- ( 3- SeRofpbhenyl ) 123
CO- ( 2- chl or o-Ag5=—pr T usrRow] 05 CO{E-brompyATanyt:) f@_'gfi B %‘O’—‘N I I N
N OB0 N TN [ o MO R Ri0g | 54 ottt methy! :
NHCH2- ( 3- chl gr 944+ f | utD-ghédiilojophdrey NH{ PH31{73 CO-(2-thiophene)
NHCH2- ( 2, 2- di jret-hiH—tetrahhydeo-—pyran)—Wa-04H-21597-PCH-GBO-03503—29 N.
Rud N Ruy| 95 | CO-{3-chloro-4-fluorophenyl) | 114 CO-CH,CH;-P )
96 CO-(3,5-dichlorophenyl) 115 CO-(4-tolyl)
97 CO-(3-cyanophenyl) 116 CO-CH,;CH,CH;-cyclohexyl
98 CO-(3-fluorophenyl) 117 CO-n-butyl
99 { CO-(3,5-dichloro-4-nitrophenyl) { 118 CO-cyclopentyl
100 CO-(3,5-dimethylphenyl) 119 CO-cyclohexyl
101 CO-(3-nitro-4-chlorophenyl) 120 CO-(2-chlorophenyl)
102 | CO-(3,4-methylenedioxyphenyl) | 121 | CO-(4-(N,N-di-r-propylsulphamoyl)
phenyl)
103 CO-(3-methoxyphenyl) 122 | CO-(2-(trifluoromethyl)-4-fluoro-
phenyl)
104 CO-(3-phenoxyphenyl) 123 | CO-(2-chloro-4,5-difluorophenyt)
105 CO-(4-bromopheny!)
Table 5
Q
N
/i/\!‘)-‘\RWS
HN XN
CH,O '
(\NMO N/)
o
N, R N°, R™
124 OH 172 | NHCH;-(3-chloro-4-fluorophenyl)
125 NH-Ph 173 | NHCH»-(2,2-dimethyl-tetrahhydro-
pyran)




126 NH- cycl ohexyl
175 NH (3-(3- net hyl
NH- ( 5- et W@ M219Ri azol yl )

174 NH- (3- (et hyl t hi o) propyl)
-4-pyrazol yl) propyl)
129 NH (2-quinolyl) 177 NH (¥

128 NH (4-toly

127 NH- (4-chl or ophenyl).
A?)W(F‘?J’B/I"?J‘Bﬁenyl ) 130

NH- (2, 3-di chl orophenyl) 178 NH (4-(nethylthio)phenyl) 131
NH- (1- et hyI 5 pyrazol yl ) 179 NHCH2 - Ph ib32 NH-(3 met hyl - 4-nitro-5- 180
NHCH2- ( 2- t gty tsoxaz 133N ﬂoblll OT OPITeny )BT
NHCH2- ( 3, 4- I chl orophen;/)?‘) 134 NH- (|2-chlloro-5-nitrophenyl) 182
N (13- eE hO?MQBt byl NIHlE\ hydwﬂel &4 ni trophenyl) B (Nn¢iByltio)pmopyinzol y1 ) propy! )
136 NH- ( 2- (lnethylthig)nheny 184N} ) A £ 1 yeorephe
NH- ( 3- cyandg@éry| ) Nig%4- RH'JP"(OB ?“Iljpyr NYER E\W 53p‘43 gHyl-4- Ryzazolyhpropyl
NH- (3- f | uorjgEETYT ) IT§H- (3-throphene) NAIJs %,3241,@3;&;] orophenyl)
187 NH ( 3-tlet rdhydr ot hi ophene- 1,1 dijxide) 140 NH-(3- net hoxyphenyl) 188
NHCH2- ( 2- (1] ,129¢ i oxan)\lﬂ (21qllin0|1)|=lb (3- (tpil?T gor orretN‘IH‘) ﬂh@ﬁl}hewlmg
NHCH2- ( 4- ( o=ty Y A2 (A=
NH-(3-phenyI1r}pc pylljl'lr (jﬁ_gfé (%bgérﬁ{e)t hy BZQ» fé‘ifﬁw&ﬁfﬁﬁ% dyl) 144
NH- ( 5- car bgn@fh foxyHA1 imbibsil-5-pyB2oBBICH2 13- chI or opheNHd:l)Iz-P1145
NHCH2- ( 3- ( t|eifHuoromet hyl ) 193 NH-{ 3-brofp—4—rethRy-phem ohenyl|) 146
NH- n- hept yl| 1384 NANE£3-gieyl-4 itiony-adi azé% 14 7NRCHp 5 Wl} | uor ophenyl ) 195
NH- (2- pyrazli nyl]) 148 Nbksals Qar bonet hoxy-4 met hyl 196 NH-(3-chl orgphenyl)
- 3-t hi ophene) 149 NHCH2CH?- 71-cyel oh xenyl) 197 NeL(3 S-dichloropHenyl)
150 NH- (3, 5-Bi3rfet hyNszpybmpth)) 19B 18H(H2 - NHCERi(fdisiiassniiznshp 01121597
PCTI GBOTY 0 134 ‘Ni—l-(’i—chloro-%-mtropmenyl) 182 NH-(3-ethoxypropyl)

135 NH-(2-nitrophenyl) 183 NH-(3-(1-imidazolyl)propyl)

136 | NH-(2-(methylthio)phenyl) 184 NHCH,-(2,4-difluorophenyl)

137 NH-(3-cyanophenyl) 185 NH-(3-(1-pyrrolidinyl)propyl)

138 NH-(3-fluorophenyl) 186 NHCH,-(3-thiophene)

139 NH-(3,4-dichlorophenyl) 187 NH-(3-tetrahydrothiophene-1,1-

dioxide)

140 NH-(3-methoxyphenyl) 188 NHCH,-(2-(1,4-dioxan))

141 | NH-(3-(trifluoromethyl)phenyl) | 189 | NHCH,-(4-(dimethylamino)phenyl)

142 NH-(4-nitrophenyl) 190 NH-(3-phenylpropyl)

143 NH-(3-methylbutyl) 191 NHCH,;CH,-(4-pyridyl)

144 | NH-(5-carbomethoxy-2-furyl) | 192 NHCHS;-(3-chlorophenyl)

145 | NHCH,-(3-(trifluoromethyl) 193 NH-(3-bromo-4-methylphenyl)

phenyl)
146 NH-n-heptyl 194 NH-(5-ethyl-2-thiadiazolyl)
147 NHCH;-(4-fluorophenyl) 195
a pReny NH-(2-pyrazinyl)
148 | NH-(2-carbomethoxy-4-methyl | 196 NH-(3-chlorophenyl)
-3-thiophene)
149 | NHCH;CH,-(1-cyclohexenyl) | 197 NH-(3,5-dichlorophenyl)
150 | NH-(3,5-dimethyl-2-pyrazinyl) | 198 NHCH;-(2-chlorophenyl)




151 NHCH2CH2- ( 2-t hi ophene) 199 NHCH2- (3-tolyl) 152

NH ( 2-fl uoro-5-nitrophenyl) 200 NHCH2CH2- Ph 153 NH-cycl opropyl 201

NHCH2- ( 2, 5- dvd bumssophenyl ) 154 NHCHZ- cycl opr opyl 202 PCT/GBO0/3593

NHCHZ- ( 3, 4-di f | uor ophenyl ) 155 NH- cycl obutyl 203 NHCH2- ( 3- met hoxyphenyl)
156 NH-cycl opentyl 204 NH (2-thiadiazolyl) 157 NH 2-indanyl 205

NHCH2- (2-furyl) 158 NHCH2-cycl ohexyl 206°NH-(3-chloro-4-fluorophenyl) 159

NH- ( 6- chl or o-[3Nfyri dyl ) 20R™NFI CH2- ( 3,[5neli fret hyl phenyRf® 160
NHCH2- ( 4- ni t rlophényl) 208 Ne- / A-pet-hoXyphehyl ) — 161
NHCH2- ( 2- t et [y dr ONEIF;H A Hpathigpesas) ( 2- fubr ophengﬂfﬁCHZl(é?"iYI) _
211 NOL (3] [}]%Iw e TR T ha var 212 NBE I or ophny )
165 NH- 4- pyrijdy 213 NINEHRycloprdpel v ) E‘{E‘ln NH- (Nljl,ﬁqlgﬁ@uﬁ difhorbphedylid
“: E g: ?: ?irr?louo‘ﬁé et hiﬁ?‘cﬁzﬁﬁ%"?ﬂg‘ F\fw %ﬁ(iR @ﬁ%ﬁr@%ﬂibﬁéﬁ%@“ 169 108
N (4. (o ot it iy phod S SR 1 i R DRBERETYTY 218
NH- mzmz-cycﬂépropw WH-OrclopeBg7 PCT/|G890103593 NIBR-thisdlagold) O N R11 H
HN N CH3O | NN N R e 205 NHCH,-(2-faryl)

158 NHCH;-cyclohexyl 206 NH-{3-chloro-4-fluorophenyl)

159 NH-(6-chloro-3-pyridyl) 207 NHCH;-(3,5-dimethylphenyl)

160 NHCH;-(4-nitrophenyl) 208 NH-(4-methoxyphenyl)

161 | NHCH,-(2-tetrahydrofuryl) 209 NHCH,-(2-fluorophenyl)

162 NHCH,;CHj,(5-methyl-3- 210 NHCH,-(2-methoxyphenyl)

indolyl)

163 NH-2-pyridyl 211 NHCH,-(3-fluorophenyl)

164 NH-3-pyridy! 212 NHCH;~(4-chloropheny!)

165 NH-4-pyridyl 213 NHCH,-(4-tolyl)

166 NH-(1-isoquinolyl) 214 NH-(4-bromophenyl)

167 NH-(2,4-dinitrophenyl) 215 NH-(iso-propyl)

168 | NH-(3-(trifluoromethyl)-4-nitro | 216 NH-((R)-sec-butyl)

phenyl)

169 NH-(2-cyanophenyl) 217 NH-((S)-sec-butyl)

170 NH-(2-fluorophenyl) 218 NH-(4-(dimethylamino)phenyl)

171 NH-(2,4-difluorophenyl) 219 NH-CH,CH,-cyclopropyl




220 benzyl oxy 3-chl oro-4-fluorophenyl 221 benzyl oxy 2, 4-difl uorophenyl
222 OH 2, 4-di fluorophenyl 223 OH 3-chl oro-4-fl uorophenyl 224

3- chl or opr BEMEIHL chi or o- 4- f | uor ophenyl 225 3- chl or opr ASE¥GB00/03593

2, 4-di fl uorophenyl 226 ~ 3-chloro-4-fluorophenyl O 227 0

2, 4-di fl uorophenyl O~ 228 benzyl oxy 2- glcycl opropyl )ethyl 229

(R) - OCH2CH( OH) CH2- ( 1- pi peri di ne) 3-chl of o-4-fl uorophenyl 230

OCH2CH2CH2- NHCH2( cycl opropyl ) 2, 4-di f IT88¥&phenyl where * is the point of
attachnment to the quinazoline ring WO 01/2159% PCT/ GB00/ 03593 32 Table 7
N,,, T,,,, Rraa HN NCH30 N NCO N' O") Rl No.p,8111 231 CN 242
CH2NH- CO- CH2- (4- chl orophenyl ) 232 4-pyr 'CIEZNH- CO CH2CH2- (4-chl oro
phenyl) 233 4-carboxam dophenyl 244 CH;@}% metthyl butyl) 234

CH2NH- CO- (benzyl oxy) 245 CH2NH CH2CH2{N~ -TYTIl ohexenyl ) 235 CH2NH2 246
CH2NH( 5- ni tr o- 2- pyri dyl) ﬁ-gOCHZNH( 4-chl orophenyl) 247

CH2NH( 3-ni tro- 2- pyri dyl) “Ynet hyl t hi o) phenyl ) 248

CH2NH( 3, 4- di f | uor ophenyl) 238 2,2} di fl uorophenyl) 249

CH2NH( 2, 4-di f | uor ophenyl) 23% -chl oro-4-fluoro 250

CH2NH( 4- f | uor ophenyl ) phenyl)

. Tk RO
220 benzyloxy 3-chloro-4-fluoropheny!
221 benzyloxy 2,4-difluorophenyl
222 OH 2,4-difluorophenyl
223 OH 3-chloro-4-fluorophenyl
224 3-chloropropoxy 3-chloro-4-fluorophenyl
225 3-chloropropoxy 2,4-difluorophenyl
226 2\/ 3-chloro-4-fluorophenyl
227 o) 2,4-difluoropheny!
Z_‘\/ e) \*
228 benzyloxy 2-(cyclopropyl)ethyl
229 | (R)-OCH;CH(OH)CH;-(1-piperidine) 3-chloro-4-fluorophenyl
230 [ OCH,CH,CH,-NHCHj(cyclopropyl) 2 4-difluorophenyl

where * is the point of attachment to the quinazoline ring



240 CH2NHCO- (i so-butyl) 251 CH2NH(2-chl oro-4-fl uorophenyl) 241
CH2NH- CO- (4-chl orophenyl) Table S N R112 HN CH30 C R3 NN R3 R 112 252
benzyl oxy CMENH~2®7chl or o- 4-fl uorophenyl) 253 OH PCT/GBO0/63593
CH2NH- ( 3- chl or o- 4-f | uor ophenyl ) WO 01/21597 PCT/GBOO' 03593 33 N. R3 R1l 1:1
254 (R)- OCH2CH( OH) CH2- ( 1- pi peri di ne) CH2NH- (3-chl oro- 4-fl uorophenyl) 255
OCH2CH2CH2- ( 4- nor phol i ne) OCH2- ( 3-chl oro3%-f1 uorophenyl) Table 9/ F NH
| G NOHNf~ R2ZN R3 NN RR 25da8€f- | 2CH2CH2- ( 4- nor phol i ne) OCH3
257 NO2 F 258 N2 benzyloxy 259 N2 OCH2- (4- (1-yret O)%“),pi peridine) 260
NH2 F 261 2-nethoxyet hoxy 2-methoxyet hoxy 262 )ﬁ()
OCH2- (4- (1- net hyl ) pi peri di ne) s N

HN

CH,0 N

N0 N/)

NG Ul NC. R

231 CN 242 | CH;NH-CO-CH;-(4-chlorophenyl)

232 4-pyridyl 243 CH,NH-CO-CH,CH,-(4-chloro

phenyl)

233 4-carboxamidopheny! 244 CH,NH(3-methylbutyl)

234 CHNH-CO-(benzyloxy) 245 | CH;NH-CH,CH,(1-cyclohexenyl)

235 CH;NH; 246 CH,NH(5-nitro-2-pyridyl)

236 CH,NH(4-chlorophenyl) 247 CH,NH(3-nitro-2-pyridyl)

237 | CHaNH(2-(methylthio)phenyl) | 248 CH,NH(3,4-difluorophenyl)

238 | CH;NH(2,3-difluorophenyl) | 249 CH,NH(2,4-difluorophenyl)

239 CH;NH(3-chloro-4-fluoro 250 CH,NH(4-fluorophenyl)
phenyl)

240 CH;NHCO-(iso-butyl) 251 | CH,NH(2-chloro-4-fluorophenyl)

241 | CH;NH-CO-(4-chiorophenyl)

Table 8
N R112
U
X N
HN
CH,O SN
A
RS N
. Y RI1Z
252 benzyloxy CH,NH-(3-chloro-4-fluorophenyl)

253 OH CH,NH-(3-chloro-4-fluorophenyl)




Table 10 HR113 OHNN CH3I0O N OCH3/ N N RN R 113 263 Ph 269
2,4-dinitrophenyl 264 5-nethyl-2-pyrazinyl 270 2-(nethylthio)phenyl WO
01/ 21597 WOMGEYD 03593 34 No. R 13 N. R 113 265 2- RAWERWP35Y 1
cycl opentyl 266 2-quinolinyl 272 E-styrenyl 267 2-chloro-5-nitrophenyl

273 4- et hoxybenzyl 268 2-nitro-3- net@gxyphenyl 274 3-thiophene Table 11
8114 HN N_CH3Q * NN G N 114 14— 275-NH-CO—{2-thi ophene)

T2 T

AY W_( L §
279 NH CO- PN 276 NH-COCHZR(Z t hi ophene) 280 NH ch(4 chl orophenyl ) 277
G 281 N+ ‘i%lg?g A ORI pipetilR 3R s ARG RBRE! 282

NH- CO- (3-chlorg }?ch}ro pheny < pllgl'alb fa 2 1?3( HN_CN CI—L’%OB‘ RIM
255 OCH;,CH,CH;-(4-morpholine) OCH,-(3-chloro-4-fluorophenyl)

Table 9
F
Z Cl
LI
HN X
R2
SN
R3 N/)
N°. R R’
256 OCH,;CH,CH;-(4-morpholine) OCH;
257 NO; F
258 NO, benzyloxy
259 NO; OCH;-(4-(1-methyl)piperidine)
260 NH; F
261 2-methoxyethoxy 2-methoxyethoxy
262 NH-(OH) OCH,-(4-(1-methyl)piperidine)
Table 10

R113

N
0y
>~ (0]
HN N
P
CH,O N/l
No Rl [3 No_ Rl 13

263 Ph 269 2,4-dinitrophenyl
264 5-methyl-2-pyrazinyl 270 2-(methylthio)phenyl




CH30 N NN RN R 15 283 CO Ph 290 NH cycl opropyl 284 n-butoxy 291

NH cycl ohexyl 285 Br 292 NH-n-propyl WO 01/21597 PCT/ GBOO 03593 35 15 N
R N. R 11286Gvdanyeysorol i di nyl 293 NHCH2- Ph 287 NH-n- hexyl PRU&BO0/03593

NHSO2- (4-tolyl) 288 1-(4-(4-cyanophenyl) pi perazinyl 295 4-chl orophenoxy
289 1-piperidinyl 296 benzyloxy Table 13 R117 R78 HN\ N CH3ON 'J

N~/~ON QN R 16 R1 L7 297 trif | ¢br omet hyl H 298 3-pyri dyl oxy H
299 4-chl or oph&Boxy H 300 B: i)yrl dyI met hdiky (H 301 3M° d| chl orobenzyl oxy H
302 3,5-d|Ch| 6+-6b |11_y|u1\y FH-tprahet Lyl
4-(trifluomnet hﬁﬁjb}enzyl ox%‘%‘ﬁ\%’S 4- chl of 'cbdnzyl oxyycl‘-?pe% benzyl oxy H 307
3-chl or obenzyT oy H 2-quinolinyl 272 E-styrenyl
267 2-chloro-5-nitropheny! 273 4-methoxybenzyl
268 2-nitro-3-methoxypheny! 274 3-thiophene
Table 11
R4
g
>
HN N
CH,0 Ny
(\N/\\/\O N//I
o
NO. R”4 NO. Rﬂ4
275 NH-CO-(2-thiophene) 279 NH-CO-Ph
276 NH-CO-CH,-(2-thiophene) 280 NH-CO-(4-chloropheny!)
277 Ci 281 NH-CO-(3,4-dichlorophenyl)
278 { NH-CO-(3,5-dichlorophenyl) | 282 NH-CO-(3-chloro-4-fluoro
phenyl)
Table 12
R115
“
N
HN =
CH,0 N
CH,0 N//J
No. RHS ND‘ Rlls
283 CO-Ph 290 NH-cyclopropyl
284 n-butoxy 291 NH-cyclohexyl
285 Br 292 NH-#-propyl




308 2, 3-difluorobenzyl oxy H 309 4-fluorobenzyloxy H 310 2-chl orobenzyl oxy

H 311 2-chl oro- 4-fl uorobenzyl oxy H 312 3-chl oro-4-fl uorobenzyl o
01/ 21597 WOMUEZEET 163593 36 N R R 17 313 4-chl or obePAIIH %PB

xy H Wc)
314

benzyl oxy CH3 315 4-fluorobenzyl oxy CH3 316 4- nethylbenzyloxy CH3 317
3-chl orobenzyl oxy CH3 318 2, 3 di fl uorgbenzyl oxy CH3 319

2- chl or o- 4 dorobenzyHexy: 326—SGH2 N?h*H 32+
SCH2-(3,4-jlyhlcrophenyt)#H 322 SCH2-[ 4+ fluorophenylg H 323
NHCH2- ( 4- f UBgzopnenyT) ll—k,yﬂ%g&m ICH2- ( 3] 429 chI or ophayoH,)-Pi 325
NHCH2- (3, 5 dICh|OrODthV 26 NHCHP- Ph ( Table 14 [ O RIA8 i HN\
N CH3O ., | &I}/ N N Netzdexy327 benzll ¥y |4- cthH§QEﬁ4y10b’1)328 benzyl oxy
3-pyri Yl e SR N R RS | 235 POt T I iordpReAbsy OTeTEY !

289 1-piperidinyl 296 benzyloxy

Table 13
R117
R116
77
N
HN X
CH,0 NN
AN /)
r”\N o N
o)

297 trifluoromethyl H

298 3-pyridyloxy H

299 4-chlorophenoxy H

300 3-pyridylmethoxy H

301 3,4-dichlorobenzyloxy H

302 3,5-dichlorobenzyloxy H

303 3-fluorobenzyloxy H

304 4-(trifluomethyl)benzyloxy H

305 4-chlorobenzyloxy H

306 benzyloxy H

307 3-chlorobenzyloxy H

308 2,3-difluorobenzyloxy H

309 4-fluorobenzyloxy - H

310 2-chlorobenzyloxy H

311 2-chloro-4-fluorobenzyloxy H

312 3-chloro-4-fluorobenzyloxy H




330 OCH2CH2CH2- NHCH2CH2CH2N( CH3) 2 3- chl or obenzyl
OCH2CH2CH2- N( CH3) CH2CH2OH 3- chl or obenzyl

331
332 OCH2CN2C1- | 2- ( 4- nor phol i ne)

3- chl or oben0 812383 OCH2CH2CH2- ( 1- pi per azi ne) 3-chl or obeREVEBWHPE/ 21597

PCT/ GB00/ 03593 37 N. R R 334 OCH2CH2CH2- (|
335 OCH2CH2CH2- NHC( CH3) 2CH2CH 3- chl or obengzyl

For exanpl e ddﬂpobnds of formla (1) R85 Rz" Eﬁ 54'

be prepared

N R

R', R2", R3"

defined in

N

RE—arey %‘h‘iﬂ%o‘é

tion to fornu

i

toagr
r _a precursor the

upRT;

E %eof

(VI

| eaving group,3ifth a conpdengled fornmula (/III) FLQHFE (VII
and R5 are as—-dgef-red—in—+elation—to—ormHaid t+hereaft
or necessar):ﬁénwertlng éT@P@' » R, Rﬁ" or Fmd?b a grou
?nd 235 respeqﬁgv Yy Of TAnRadibbdLlqNt SUCh group. Sgifable T4
or inc Uld.e,.t;E[;l such as. C.hLD.LQ.,.._IIES;LI_&L%__&D.d.__.I_QS.}Ll.aI.e..___[
is suitably ¢ﬁﬁécted in a&ﬁdpg&ﬂtmbsblvent syich as a@Hal cohol
i sopr opanol , t—etrevated 3 ot comvententty— t tre—ref
t enper at ure 4 %8He  sol v%’%ﬁlmﬂ?ger&zbﬁv%r sion of a group’ R ',

to a group R
may be parti ¢u

of formula (I
t hese prepar

1B, R3 andioRds-Nueshaegiomel y of to a dchferent d
ul.arl Vi useful _i.n .connection-w-th the preparat [Wa¥a
ﬁzﬁhere t hese g?%ﬁpghare conpl ex in nat lfe 20 ang

-pyrrolidine) 3-chlorobenzyl
Compounds of fornula (1) may

e literature.
) 5 where
R4 as

and R85 is a

) 10 where X

er if desired
p R, R, R3

avi ng groups
he reaction
i ke 15

| ux

", R3" or
uch group,
of conpounds
exanpl es of

R4

2 ar e gHRNE BRI RLa A T e H
322 SCH;-(4~flucrophenyl) H
323 NHCH;-(4-fluorophenyl) H
324 NHCH,-(3,4-dichlorophenyl) H
325 NHCH>-(3,5-dichlorophenyl) H
326 NHCH,-Ph CHa

Table 14
~ i SN R118
N
HN X
CH,0 Sy
R3 N/)

NO- R3 RI 1%
327 benzyloxy 4-chlorophenyl
328 benzyloxy 3-pyridyl
329  OCH,CH,CH;-NHCH,CH,CH;-{4-morpholine) 3-chlorobenzyl
330 OCH,CH,CH,-NHCH,CH,CH,N(CH3), 3-chlorobenzyl
33t OCH,CH,CH,-N(CH3)CH,CH,0H 3-chlorobenzyl
332 OCH,CH,CH;-{4-morpholine) 3-chlorobenzyl
333 OCH,CH,CH,-(1-piperazine) 3-chlorobenzyl




In a particular enbodinent, R', R2", R3'" or R4'" arc groups R, R2, R3 and
R4 respectively. Wc) 01/21597 PCT/ GBOO 03593 38 Compounds of fornmul a
(VI1) andWOWIRI5P7 are either known conpounds or they cafCTEB®ESPYed from
known compounds by conventional nethods. For exanple, where in the
conpound of forrmula (VII1), R5 carriessp substituent group RSO, this may be
i nt r oduced Hta—the—+rrg—ustg—Enownr—chentst+y—For—exanpte,—conpounds of
formula 5 I]\;() where X is an NH group may be prepared by redLJction of a

conpound of serimul a  (YICHI2N:E,-(1LpSirofi@ine)exanpl e} by-chieabéizon (Wi t h hydr ogen
in the presencd of a catalyst such as-a palladi t or by

reaction W 3854 r edu@GIRGHER-NHHFHaCHAH um hyjr%UPWWi Conpounds of
formula (I X—whereRS—Ts = yroup of formut=a—<T), (T1), (i 17), (iv) or (V)
above and R8 is a group of formula (I1) above can be prepared by reacting a
conpound of f or ndbmapduxis &forvikula (INkiy be'prepdRd by @afiout nicthodivhichimwenkd tR81 i s as
defined above and. Yl and are selected from or CR81 as

appropri at e?pwef’ﬁfr%f“&?ﬁéﬁrﬁ%' }1%”? °§“’P%3%SQE%"§‘% (]gH8 . (CH2) g (XI) 20
where R7 and q are as defined in relatgon R® sub-fornula (11) and R88 is a
| eavi ng group such as halo. The react|on ifs suitably effected in the
presence of a base such as pyri diftfe el &yvated tenperatures, conveniently
at the reflux tenperature of the sol Compounds of fornmula (1) are

i nhibitors of aurora 2 kinase. As a t, #Alhese conpounds can be used to
treat di sease nedi ated by these &}
di sease.

R¥

(Vi

where R¥', R¥, R*', and R* are equivalent to a group R', R%, R?®and R* as defined in
relation to formula (I) or a precursor thereof, and R¥ is a leaving group, with a
compound of formula (VIII)

H-X-R’ (VIID)

10 where X and R® are as defined in relation to formula (I): and thereafter if desired or
necessary converting a group R", R, R* or R* to a group R', R% R? and R*
respectively or to a different such group.

Suitable leaving groups for R¥ include halo such as chloro, mesylate and
tosylate. The reaction is suitably effected in an organic solvent such as an alcohol like

15  isopropanol, ét elevated temperatures, conveniently at the reflux temperature of the
solvent.

The conversion of a group R",R¥,R¥ orR* 10 a groupR', R%, R and R*
respectively or to a different such group, may be particularly useful in connection with
the preparation of compounds of formula (I) where these groups are complex in nature

20 and examples of these preparations are provided hereinafter.

In a particular embodiment, R", R%, R¥ or R* are groups R', R, R®and R*

respectively.



According to a further aspect of the invention there is provided a conpound
of the fornmula (I) as defined herein, or a pharmaceutically acceptable
salt or an wopwmiae7WO 01/ 21597 PCT/ GBOO 03593 39 hydr ol ysalases/essiser
thereof, for use in a nethod of treatnent of the human or ani mal body by
therapy. In particular, the conpounds are used in nethods of treatnent of
proliferative di sease such as cancer and #n particul ar cancers such as

col orectal or breaSompewndseffomhds 6/15und (EIpark sithep kexyol eegpdunds optheeadi ng t o
a further aspect, of .th re inyention t.here | r.ovided,a pethod for
"nhi bi t1 ng- aursge 2R RR oo B leria®h feh B TR RERITWIB I e
o; f such tr eatm%powﬂi‘d ﬂfommgfﬁﬁ)?&; eaﬂm's[aj sat(vsﬁtdemgrdup @%ms may bal alnI

ef fective anoynt of a  conpoun or.nul a , _or a pharmgceufic y
accept abl e sal'BOFedLRO it TRgyEe EW‘b‘I"g‘?E%?BV'e{:%&%?P*‘E’ﬁgﬁ“%?BS Hommice
invention al squpyrwhede s A NHXoIRMmeybd SroparddiyRERAdnIT aGORPSina b thrduta COMpound
of fornmula (1) _as defined herein, or a pharnmaceutically acceptable salt, or
an in vivo hyH¥ol ysabl e ester thereof, in conbination with at
pharnmaceutically acceptable carriep,fgseferred cgﬁpounds of formula (1)
for use in the conpositions of the invention are as described above. 15
The conpositions of the invention may be in a formsuitable for oral use
(for exanple as_tah s,. .}tozepnge hard, or soft .capsules, aguepys or oily
Suspenst one, - Braops o e XS RRAS BrogORinuclre i ogf BRAY §in o8 PR B
elixirs), foor chalysonby waaidnfvdth a rekringlagera suchaesudiym idrdsuiphitss, gel s, or
aqueous or oily solutions or.su ions),s.for adm nistration, b

i nhal ation (for exgﬁﬁ‘P%u"3§°éf°?‘?“ﬁ£§$§HﬁVF ée{f a&?}dﬂé’?gﬁmﬁ (ﬂs’i Hi}?‘ﬂ)’gé? ¥sol), 20
for adm ni strayy Bevdind RYUE & bdhp ONfokrhi0s (15%B6RIcEn BSprépatdd ™ rshciigd ded powder)
or for parenteral adm nistration (for exanple as a sterile aqueous or oily
sol ution for SPRPPUGSREERUaL¥hcut aneous, intranuscul ar or intranuscul ar
dosing or as a suppository for rectal dosing). The conpositions of the
invention may be obtained by conventional procedures 25 using conventional
phar maceuti cal excipients, well known R¥ the art. Thus, conpositions
intended for oral use may contain, for &X: NH, one or nore col ouri ng,
sweet ening, flavouring and/or preservative agents. Suitable

pharmaceutical |y acceptabl e excipientsAory tablet fornulation include,

for exanple, inert diluents such ag/Nactdse, sodium carbonate, calcium
phosphat e Qr (X)

where R® is as defined above and Y}, Y, and Y3 are selected from N, CH or CR¥ as

appropriate, with a compound of formula (XI)

O
! . R70
RA{LL&HZ)[,/

(XD
20 where R" and q are as defined in relation to sub-formula (1) and R% is a leaving group
such as halo. The reaction is suitably effected in the presence of a base such as pyridine
at elevated temperatures, conveniently at the reflux temperature of the solvent.
Compounds of formula (I) are inhibitors of aurora 2 kinase. As a result, these
compounds can be used to treat disease mediated by these agents, in particular
25  proliferative disease.
According to a further aspect of the invention there is provided a compound of

the formula () as defined herein, or a pharmaceutically acceptable salt or an in vivo



30 cal cium carbonate, granulating and disintegrating agents such as corn
starch or algenic acid; binding agents such as starch; l|ubricating agents
such as nW@MMLINYM stearate, stearic acid or talc; prefE@RPIBBgents such
as ethyl or propyl p-hydroxybenzoate, and WO 01/ 21597 PCT/ GBOOQ 03593 40
anti-oxidants, such as ascorbic.acid. Tgblet fornulations nmay be uncoated

t

?

or coated ither to i f hei r. di si htegration d .t he subsequent

absor pti on SY&rPW?bLfcef{égg‘emg%g‘?’éﬁ Bm rtfe?tﬁlgmgogilferw 85@:}11}9%}1:0?;: ack, or
to inprove bpgietaps!t BPOpdrtiéwarpie t@hpona@Paea ikt @tmethbds@if tl@mestage, USi Ng
conventional coating. agents and procedures well known 5 in the art.
Conposi t i on®raligratyesisegss éU% cqgicer and dnparichiar caiceny such as splarerigl ¢rbseast es in
which the aglbMendrORr&deMprigudiddxed wWith an inert solid diluent, for
exanpl e, calcium carbonate, calcium phosphate or kaolin, or as soft

gel ati n éapsul esApevrding ot funker genertof thej pigsertdavention thergiisqrevid¢dametheder or an
0i | such_as ceafitlin®hlrora sl bedfnifih, YRNQL ban, OndRUP AR
suspensi ons generalfTy contain the active i1ngredient 1nfinely powdered

f or m t oget héeatwietth whick camprises adnsinistseingiiorsgidagiera an effgtive asousbefiaum

car boxynet hyl cel | yl ose hyl cel | ul ose... hydr pRr.opyl et hyl cel | ul ose,
sodi um al g|¥?f3{’ mgﬁ%ﬁ%?ﬁ@%}? ‘rﬁ%m}a &ﬁgényg%?fpﬁ)r%d%@é%%mgﬁ% gum acaci a;

di spersi ng aydrolstdblegter thgeof.s such as | ecithin or condensation products of
an al kyl ene oxide, with fatty acjds 15 (for,B exanpl e pol yoxyet hyl ene
rearatef. or colbEPREPEASY PRUIE SPBIUEH LB ER AL IRR e R NG chai n

al i phati ¢ alempaind of fodhule XH aPHinb® Riréid S5t APhhHaBRBON et pRBIe sal®lor an
condensati on products of ethylene oxide with partial esters derived from

Ly . { np .
fatty acids 7aver bydedysablglestertbéreofsia cpmbipatdnerinys ehamaerupralyiacespiablsl eat e, or
condensat i 0R,REOAHEL S onfpbiiids 8P forMiall fftuslin thOQBhpoliRbls & 'thelhehlion
al cohol s, for exanple heptadecaet hyl eneoxycetanol, or condensation 20
product s of amstdsygessribednbpve with partial esters derived fromfatty acids and
a hexitol. such I et vl en rbitol. 0] € [ ensation
pr oduct s of et hy?gen%%l(f\élgﬁémvé}%}f? m‘%élrﬁ?[f af’); ges'{' g? g&d%l?t?@gf r?’ F%?né)efrtg%rt y acids
and hexi t ol esamniplelad tiists, lozengesxiamng bissofiehpysalel\aheivas orswlylBidpanmsiosnool eat e. The
aqueous suspensions,. may.. al so .contain.one or nore reservatiyes (such as
athyl or pr SRYPIESRIRPORAINIER CL By Ssrs P ALEs) derdrPical SRl bi ¢ 25
acid), col oukdnigle ﬁ@@m, oifiin@ns|gdls) gr /PedEsDr oitsdh mmwme@amﬁ&g),a?ent sI (sug h
as sucrose, _saccharine or aspartane). Oy suspensi gns may be formul ate
by suspendi AgmimRateR wél_lalﬂ@fléfgr @fﬂnpﬂwa fj"\?@d’é‘_ﬁ‘%l ROWGF or edigRid ag9sedb achi s
oi |, olixe @ladmPf§AiBn BY insElatfRGRA ekanid ds OfnelytiAded fVded) oPfdr

parenteral administration (for example as a sterile aqueous or oily solution for

intravenous, subcutaneous, intramuscular or intramuscular dosing or as a suppository for
rectal dosing).
The compositions of the invention may be obtained by conventional procedures
25  using conventional pharmaceutical excipients, well known in the art. Thus, compositions
intended for oral use may contain, for example, one or more colouring, sweetening,
flavouring and/or preservative agents.
Suitable pharmaceutically acceptable excipients for a tablet formulation include,
for example, inert diluents such as lactose, sodium carbonate, calcium phosphate or
30 calcium carbonate, granulating and disintegrating agents such as corn starch or algenic
acid; binding agents such as starch; lubricating agents such as magnesium stearate,

stearic acid or talc; preservative agents such as ethyl or propyl p-hydroxybenzoate, and



(such as liquid paraffin). The oily suspensions may al so contain a

t hi ckeni ng agent such 30 as beeswax, hard paraffin or cetyl alcohol.

Sweet eni ng agembtzssssuch as those set out above, and fl avBOFGRY/METFENt s may
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Sui tabl e
20 products of ethylene oxide with partial esters derived from fatty acids and a hexitol such

as polyoxyethylene sorbitol monoeleate, or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also contain one or more
preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as ascorbic

25  acid), colouring agents, flavouring agents, and/or sweetening agents {such as sucrose,
saccharine or aspartame).

Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil
(such as liquid paraffin). The oily suspensions may also contain a thickening agent such

30  as beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out
above, and flavouring agents may be added to provide a palatable oral preparation. These

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



exci pients include, for exanple, cocoa butter and pol yethyl ene gl ycols.
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PCT/ GB40103593 42 Coppositions, for admnistration. by.insufflation nmay be
in the form of aPFPFIPL PO¥AEHS a'é(hgrméf’lt%b)%ﬁoé?rﬁ?% lopof AR AqUEQUS ¢ oy er age

di amet er of sudpBsicPHFTR RAiditRARS FatePERbrally &fitain theectpeWipEdidnt fptthero@EPT i Si ng
either active ingredient alone or diluted with one or nore physiologically
accept abl e AalisPeraing oxwetHng agenh syspEnding pgent 3adeRsOr fmore PIRsENfiyes: SYigbies 5 t hen
conveni ent | yg &Eiﬂ% BEWettifly fpehBRRASRpHAME 3k We eeiplifdPBPhSse alreddy S0NY Of
active ingredient for use with a.gur po- I nhal er, dévi ce,” such as is used for
i nsuf f | atsi omepfiorred @bovenddditionsbencipientsi ueh e Hiepighing laxourmg apdealeyrivgs f or

adm ni strat ia &téaxm' ngé‘l) JeQie may be in the formof a conventional
pressurised aerosol arranged to di spense the active ingredient either as an
1, 0 aerosol cont #Ahephagnicenidal/cothipositiens of tei iniveation megalsb bkrio thecfbmm of

Conventi onal . aerosol propellants such vol ati.le.fluorinated hydrocarbons
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anount of excipients .whixch may _vary from t 5 to about 98 percent by
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i nformati on on Routges ,of Adm nistration and sage Regines 25 the reader is
referred to WEP%&‘Y%’. Sgrq‘??ﬁ]waﬁﬁ’@e 3 S(')'f“’f'foﬁ?ﬂprgﬁ'e%%ol V@g%ﬁeﬂ“i‘iﬂ’t’ Chenistry
(Corwi n Hansgherviive] NaRariey andthr tolburdlg agedr d) , Per ganon Press 1990.

The pharmaceutical compositions may also be in the form of a sterile injectable

20  aqueous or oily suspension, which may be formulated according to known procedures
using one or more of the appropriate dispersing or wetting agents and suspending agents,
which have been mentioned above. A sterile injectable preparation may also be a sterile
injectable solution or suspension in a non-toxic parenterally-acceptable diluent or
solvent, for example a solution in 1,3-butanediol.

25 Suppository formulations may be prepared by mixing the active ingredient with a
suitable non-irritating excipient which is solid at ordinary temperatures but liquid at the
rectal temperature and will therefore melt in the rectum to release the drug. Suitable
excipients include, for example, cocoa butter and polyethylene glycols.

Topical formulations, such as creams, ointments, gels and aqueous or oily

30  solutions or suspensions, may generally be obtained by formulating an active ingredient

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

procedure well known in the art.
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g

20  administration to humans will generally contain, for example, from 0.5 mgto 2 g of
active agent compounded with an appropriate and convenient amount of excipients
which may vary from about 5 to about 98 percent by weight of the total composition.
Dosage unit forms will generally contain about 1 mg to about 500 mg of an active
ingredient. For further information on Routes of Administration and Dosage Regimes

25  the reader is referred to Chapter 25.3 in Volume 5 of Comprehensive Medicinal
Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990.

The size of the dose for therapeutic or prophylactic purposes of a compound of
the Formula I will naturally vary according to the nature and severity of the conditions,
the age and sex of the animal or patient and the route of administration, according to

30 well known principles of medicine. As mentioned above, compounds of the Formula I
are useful in treating diseases or medical conditions which are due alone or in part to the

effects of aurora 2 kinase.
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conjoint treatment may be, for example, surgery, radiotherapy or chemothcrapy. Such
20 chemotherapy may include one or more of the following categories of therapeutic
agents:-
(i)  anti-invasion agents (for example metalloproteinase inhibitors like
marimastat and inhibitors of urokinase plasminogen activator receptor function);
(ii)  anti-proliferative/anti-neoplastic drugs and combinations thereof, as used
25  in medical oncology, such as platinum derivatives (for example cis-platin, carboplatin);
alkylating agents (for example cyclophosphamide, nitrogen mustard, melphalan,
chlorambucil, busulphan and nitrosoureas); anti-metabolites (for example anti-folates
such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, methotrexate,
cytosine arabinoside and hydroxyurea); anti-tumour antibiotics (for example
30 anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin,
idarubicin, mitomycin-C, dactinomycin and mithramycin); anti-mitotic agents (for

example vinca alkaloids like vincristine, vinblastine, vindesine and vinorelbine and
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t he

mechanisms (for example linomide, inhibitors of integrin avB3 function and
20  angiostatin).

Such combination products employ the compounds of this invention within the
dosage range described hereinbefore and the other pharmaceutically-active agent within
its approved dosage range.

The invention will now be illustrated in the following non limiting Examples, in

25  which standard techniques known to the skilled chemist and techniques analogous to
those described in these Examples may be used where appropriate, and in which, unless
otherwise stated:

(1) evaporations were carried out by rotary evaporation in vacue and work up procedures
were carried out after removal of residual solids such as drying agents by filtration;

30 (ii) operations were carried out at ambient temperature, typically in the range 18-25°C
and in air unless stated, or unless the skilled person would otherwise operate under an

atmosphere of an inert gas such as argon;



structures of the final products were confirmed by LCMS on a M cronass
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20 Flowrate: 18 m mn Run tinme: 15 mnutes with m nut e radlent
from 5- 1m%p@tow&e§ﬁge89nan25ahmal BhiR Rluss werf@nqasﬁred in deuterated D

(unless otherwise stated) on the delta scale (ppm downfield from tetramcthylsﬂane)

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,

15  quartet; qu, quintet; m, multiplet; bs, broad singlet; mass spectrometry (MS) was
performed by electrospray on a VG platform;

(vi) robotic synthesis was carried out using a Zymate XP robot, with solution additions
via a Zymate Master Laboratory Station and stirred via a Stem RS5000 Reacto-Station at
25°C;

20  (vii) work up and purification of reaction mixtures from robotic synthesis was carried
out as follows: evaporations were carried out in vacuo using a Savant AES 2000; column
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

25  system using the following and are quoted as retention time (RT) in minutes:

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
Flow rate: 1.4 ml/ min

30 Runtime: 5 minutes with a 4.5 minute gradient from 0-100% B
Wavelength: 254 nm, bandwidth 10 nm

Mass detector: Micromass Platform LC



Injection volume 2.0-4.0 m (ix) internediates were not generally fully
characterised and purity was assessed by thin 25 |ayer chromatography
(TLC), HPLC WOoige9Ted (I R), M5 or NVWR anal ysis; Particul arres@mpleogs of
conpounds of formula (1) are set out in Table | The follow ng Exanples
illustrate the invention. WO 01/21597 PCT/ GBOO' 03593 47 Exanple 1 -
Preparation of Conpound 1 in Table 1 Benz®/! chloride (0.175 ni, 1.5 mvl)
was added to alngestion vademef 0.002 mi

4- (2- am no- 5- py . m di nan -6, 7-di met haxyqui,nazol i ne (300 1.0 ) in
pyﬁi di ne (10 h ‘3“5 m?%gmr%‘g?éc i of%%n ogrfcfsrwﬁlé%qlgg H%Zb g %era%mﬁthE Poqcﬁéﬁtg%??e
solvent was 5 wenmerotmddonved Waterslliafide T sy@meming igsioliewing eid &€ Ga@EYasON
silica gel, eluting w tﬁgg.% .met hanol in dichloronethane containing 1 %
triethyl am ne Weé‘f@b?f”? 7 P €onpound (260 ny, 64 %yield) as an orange
solid : ' H \VRCOMBO d6) : 19083n & S .cmiifknodndeMeg-RPADL, 8. 61 (s, 1H), 8,01
(d, 2H), 7.96 gs, 1 H, 7.50-7.66 (m 3H), 7.27 (s, 1H), 3.96 (s, 3H),
3.94 (s, 3H) :SolpentA:(-ve ESMpter 401 (MH)", M (+ve ESI) : 4:)3 ( M-H) +.
4-chl oro-6, 7- dggedpgxyqui nazgld :used as the starting naterial was

obt ai ned as f%l I owg' ca) A %ﬁ%{?of 4,5-di met hoxyant hranilic acid (19.7
g, 100 mmol) aPelvédEnanm de Msthad-+riP4 fomis abidat ed at 190 C for 5 hours. The
m xture was al }flgmge,to cool {? ?ggnroxi mately 80 C and water (50 m) was
added. The m xture was then @ fn(%vve to stand at anbient tenperature for 3
hours. Col heect Remtimé: t he sol3 ehidyesswith b @5 finuter @idian frond 0lobB A Bynstams hi ng
wth water (2 501 m ), and drying in vacuo, Yyielded .

6, 7- di net hoxy-%@ﬁ? H’f’%%}q’droqui nazolin-4-one (3.65 g, 18 %yield) as a white
solid : 20 ' H Wi Odlf_ig 254%,&%&5%%%1)7*};111 K/BQ(S (s, Eé:—lg 723% E:/#H;H%))
7.11 (s, 1H), 3,88 (s 3H), 3.84 (s, : -ve :

Di met §1yl folr_i)rranw?ém(ud’."ﬁm?ﬁ) v @54dded dropwise to a sol ution of .

6, 7- di met hoxy-Gad-adietydr oqui azldshzfmpne (10.0 g, 48.5 mmol) in thionyl
chloride (200 25 nml) and the reaction was heated at reflux for 6 hours.
The reacti dn viasl) Powhwstive kigh pefrmirice fighid chtomatogephyaGIR €hoves peiformedona and

the residue a4 FRILARE 951}(‘@ {hg fglfgxw:zegna%d(a% q)fxoted as retention time (RT) in minutes:

Column: 21 mm x 10 cm Hichrom RPB
Selvent A: Water + 0.1% trifluoracetic acid,
Solvent B: Acetonitrile + 0.1% trifluoracetic acid
20  Flow rate: 18 ml/ min
Run time: 15 minutes with a 10 minute gradient from 5-100% B
Wavelength: 254 nm, bandwidth 10 nm

Injection volume 2.0-4.0 ml
(ix) intermediates were not generally fully characterised and purity was assessed by thin
25  layer chromatography (TLC), HPLC, infra-red (IR), MS or NMR analysis;

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

The following Examples illustrate the invention.



50 M) to renove the last of the thionyl chloride. The residue was taken up
in dichloronethane (550 m ), the solution was washed with saturated
aqueous so¥P@H?!5Wydrogen carbonate solution (2 x 250 ni PCEGBO#SIBOr gani c
phase was dried over 30 magnesi um sul phate. Sol vent evaporation in vacuo

yi el ded 4-chloro-6, 7-di rrethoxyqui nazol;1 e (10.7 g, 98 %yield) as a white
solid : '"HNW DIVISOdG); I—-& 42(s Il H, 7.3 7 (s, 1 H),
4.00 (s, 3H)ExamniglyBreparatio mpoynd ablel 48 (s 3H): MBS (+ve ESI) -
225 (MH+. c) G%em@aummqum pswmmot)v&a@adda,maeolml&f was sl ow y added
to a solution of 4-chloro-6, 7-di net xyqui nazoline (1.12 g, 5 mol) and

2- am no- 5- m4—(2oquxmpﬁrmdlsmmo)o@7wglmerhqumzplmqﬁmrmatlm@eamm de (50 ni)
at 100 C un L was cool ed
then water (RSP D' TRHERAENGhPyirelly O BrTHblE el UE AR 10
Purificats orrebyvefcﬂ zasdzcuohli’mfaatuyr!mﬂaw dmmatbgrephygmls;lwegclt clmingwitth5 % 3 %

met hanol in dighioro hane.vi el ded

4-(2-am no- 5mﬁﬁ g raﬁnﬁtg%eéogtm&f%lt ﬁ&?ﬂﬂf‘ﬂ'ﬁ 31°ldﬁgﬂ’(°fltl§§°'ﬁp°‘§‘& % yi el d)
as an 10 oraagmgs@d%q:leld)akiaﬁxlbﬂande : 9.34 (s, 2H), 8.78 (s, 1H),

520> Wk oSty 0 skR Tl e BinD - bth 8B ksl 1 teaded 16 a

stirred 15 s pﬁb@ﬂ%(ﬁfsﬂmn s, 1H), 3.96 (s, 3H), 3.94 (s, 3H) :
4- (2-am no- 5 nitro g)[lm di no) -6, 7- |n'ethoxqu| nazol'i ne (1.37 g, 4.19 mol)

in ethan¥ (MB8érveES » terrperature and the reaction stirred for 6
hours undery, pPARr +hydrogen The reaction was filtered through a
pad of celi teggﬁ?mz m(ﬁ'{;’g_fm was evaporated in vacuo. Purification by
flash chr om-dgomfﬂ;ydmﬂmxquglmc usedsdsithg stayting mhteial Was odbtamedanol in

di chl or onet |elded 20

4-(2-am no- py‘ly m di nam no) - 6, 7- di met hoxyqui nazoline (721 ng, 58 %yi el d)
as an orangﬁ soIAdxlxuueldiB’Ruﬁiwﬁ@mdﬁ)mﬂmacxa'(ls(‘Bg, 106immd?) ahid fér3namidet) , 7. 80

£Si) o5 (P At s et ol ey Incitive o MBIRESN n Table 1

approximately 80 °C and water (50 ml) 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 ir vacuo, yielded
6,7-dimethoxy-3,4-dihydroquinazolin-4-one (3.65 g, 18 % yield) as a white solid :

20 'H-NMR (DMSO-dg) : 12.10 (s, 1H), 7.95 (s, 1H), 7.42 (s, 1H), 7.11 (s, 1H), 3.88 (s,
3H),3.84 (s, 3H) :
MS (-ve ESI) : 205 (M-H)".
b) Dimethylformamide (0.2 ml) was added dropwise to a solution of
6,7-dimethoxy-3,4-dihydroquinazolin-4-one (10.0 g, 48.5 mmol) in thionyl chloride (200

25 ml) and the reaction was heated at reflux for 6 hours. The reaction was cooled, excess
thionyl chloride was removed in vacuo and the residue was azeotroped with toluene (2 x
50 ml) to remove the last of the thionyl chloride. The residue was taken up in
dichloromethane (550 ml), the solution was washed with saturated aqueous sodium
hydrogen carbonate solution (2 x 250 ml) and the organic phase was dried over

30 magnesium sulphate. Solvent evaporation in vacuo yielded
4-chloro-6,7-dimethoxyquinazoline (10.7 g, 98 % yield) as a white solid :
'H-NMR (DMSO-dy) : 8.86 (s, 1H), 7.42 (s, 1H), 7.37 (s, 1H), 4.00 (s, 3H), 3.98



An anal ogous reaction to that described in exanple 1, but starting with
4-(2-am no-5-pyri m di nam no) - 6- met hoxy- 7- ( 3- nor phol i nopr opoxy) qui nazol i ne
(206 ng, OovErmipsd and benzoyl chloride (0.088 ng, 0.75 PemEBpg/e3§4el ded t he
title conpound (75 ng, 30 %yield) as a white solid : 30 'H NVR (DVSO d6)

: 10.73 (s, 1H), 9.21 (s, IH, 8.75 (s, %&—I) 8 18 (s, 111), 8.01 (d, 2H),
7.70-7.54 (m 3H), 7.40 (s, 114), 4.32 (t, : M5 (-ve EST) : 514 (MH)
WD 01/ 21597 PEEA 00/ 03593 49 MS (+ve ESI) : 516 (M+H)

4- (2-am no- 5- ng Q?glﬁ)d}ﬁ met hoxy- 7- ( 3- nor phol i nopr opoxy) qui nazol i ne,
used as the sta tlng was obtained as follows : a) A mxture of
nmor phol i ne (261 ni 50%Sﬂxmh;)dndcldtdL(BA@m@mhlmss!prei@M&uti@wﬂ 1.50

not) in toluene,(90 . s stirred.fqr at a erature
Add i onal 1 RS e RSt e 3 Pt a B iR
reaction was (5.5 gIESmhRr) iR dinet tmﬁxdb(mrmlélﬁldcb e minddr lah ﬁfeﬁdumpﬁewmve t he

precipitated soljid before the il t.e was concetrat
Distillation d¢r30faingtes,dae B’i”fmrﬁl“@F d thenvate f] Gp b%ﬁ;qde)i ﬁ‘gY‘?“FFe (119. 3

g, 49 %yiel d %%re&é&ei fv&c%gtl‘&i'?icg%lbyﬂ%lﬁ%ro&tc%@&p%o&ghéa?gg 'Emtilgg witht VR
(DVBO d6) ;3,65 (1 (m-4H), 1.85
(m 2H M (%é’ie &) mdaglgqrowhpgemel@ftﬁ N- ( 3- Chl or opr opyl ) nor phol i ne (90 g,

Janii 1ot (o SLAEhEs AARSEE 7 ey bl 1198 e MO I Y5

?;D%ri godhmﬁhtlwyangmsoiQm de (300 me) at 8OeT The reaction was heat edI ﬂ ath
concentrated | HPRIBMERAT F3RL" B, RIRRERAL Hiefs Al PIsTE SR T C e

(1000 m), flslqnqg,edl)and washed with water (2 x 200 m) and brine (200 m).

Sol vent evaporat i on Lel et hyl
3- met hoxy- 4- (@"I ﬁggﬁé%@gggxy) benzoate (161.5 g, 100 %yield) as a pale

yel | ow oi | gh cw%lsahhdzﬁﬁ@nem&{@o@m m(m raq%@was addedlct Mgk ow solid :
"H NVMR (DVSO-d6) : 7.55 (dd, 1H)

4.05 (t, BH) su@e@m(@ 4-( mosi—m?ommmm} -6 kdwﬂzoecgc?magoh@%y § rﬁ31%4H) inab
(m 2H, 1.30 n(rﬁol) i%@hanol { Wrr(!j éf%mg'ﬁlﬁt) tempe?’%érc(aM {ﬂ}: reaction stirred for 6 hours
under an atmosphere of hydrogen. The reaction was filtered through a pad of celite and
the solvent was evaporated in vacuo. Purification by flash chromatography on silica gel,
eluting with 5-15 % methanol in dichloromethane yielded
20 4-(2-amino-5-pyrimidinamino)-6,7-dimethoxyquinazoline (721 mg, 58 % yield) as an
orange solid :
'"H-NMR. (DMSO-ds) : 8.37 (s, 1H), 8.10 (s, 2H), 7.80 (s, 1H), 7.15 (s, 1H), 5.40 (5, 2H),
3.92 (s, 3H), 3.90 (s, 3H) :
MS (+ve ESI) : 299 (M-H)+.
25 Example 2 - Preparation of Compound 2 in Table 1
An analogous reaction to that described in example 1, but starting with
4-(2-amino-S-pyrimidinamino)}-6-methoxy-7-(3-morpholinopropoxy)quinazoline (206
mg, 0.5 mmol) and benzoyl chloride (0.088 mg, 0.75 mmol), yielded the title compound
(75 mg, 30 % yield) as a white solid :
30 'H-NMR (DMSO-dg) : 10.73 (s, 1H), 9.21 (s, 1H), 8.75 (s, 1H), 8.18 (s, 1H), 8.01 (d,
2H), 7.70-7.54 (m, 3H), 7.40 (s, 1H), 4.32 (t, 2H) :
MS (-ve ESI) : 514 (M-H),



25 c¢) Concentrated sul phuric acid (110 m) and concentrated nitric acid
(19.0 M, 0.289 not) were added cautiously, over a 50 mnute period, to a
t wo- phase ¥Q8V&8¥%containing a stirred solution of ethyPCT/GB00/03593

3- met hoxy- 4- ( 3- nor phol i nopr opoxy) benzoate (76.5 g, 0.237 not) in '

di chl oromet hane (600 ml ), acetic acid (3P0 m) and water (70 nml) at 5 C

The reactlo 0 warmto anbient tenperature over 18 hours, the
aqueous pha e\/& sﬂggﬁg’é and the aqueous phase was taken to pH 9 by

addi tion of 44% a{?uﬁgrlsfﬁﬁﬁudlﬁ'&ﬂh&)% Mﬁﬁ%??ﬁnﬁ:&h{éInh@?op%%%ﬁmﬁﬁolm@&%édaCt ion of

t he agueous phase with dichl oronet hane subsequent sol vent
evapor at i on dsthastastieg/materl gvasiiainedes llopR 1597 PCT/ GB00/ 03593 50

3- met hoxy- 4- {3- I t icel d) as
2 vel low guh: "4 fiRfit PERGOAOHIIGBL B, DL 0RIFAR' Rl chiiporbifpng ytae7

4.20 (t, 211wl 1:50®GJIX19 tolgirfe (9003n1y rag stirredifhr, 180086 af ambigntitempratare( m 4H)

2.05 (m 2H) + - 369 +.d). A _suspension
of et hyl n%?dr% gB{ogx o%cr:hd%r%p{x%%r(g%xgg%ﬁép ?11? Ypo%ig%trga&l{)&?ﬁs 2 g, 359
mol ) and 1&u%e4bairla&'ﬁhtluml hourcaad ten fi{tered taemove the pi'exibtmed sftiddbeforérthe (200

m ) and ethyl acet ate 2000 .m rred und sphere of hydrogen
for 18 hourlktralezs gof ‘Bfateldﬁ'év 5@?@&‘“‘890%' g??‘gﬁ‘e gDI owed by sol vent
evaporati on . lo 49 % viel °

3- met hoxy- 4- % ”ﬁ%g“’%?l%g%?%ﬂgggi tlggagmgnébyé%g)oa;tth ec ﬁacuon bmh 1g0aC% 70/080y|Ce| d) as

a brown m|/26 (DVMBO-d6) : 7.15 (s, IH) ,640 s, 6.35 (s, |H,

4.20 (q, 21]1 ; t, 214)
2,35 (o, N%%@b?ﬁo %“965 i "5%% 2@ ?%%@H&éﬁﬁ ,

M5 (+ve ESI )2H) 339 (MHIF{. e) A soI ution of ethyl

3- met hoxy- 4- | Xy) - 6- am nobenzoate (130 g, 384 Mol ) in

f or mam de (Zlgg(?ﬁne)% i(ﬂg‘g{@ﬁoat 180 C for 3 hours, during which tine a
smal | anountb)( 25 Nﬂ}cmbrdptapyu)ﬂo@hslinel(9@3@, tmstma; whdwldeddropwize,.ovédBD r eacti on
was cooled to 125 C Ece ée\/@# né s, evapor.ated i n vacuo.

Trit ur at Hon BRI 260 Bttb‘?"i txbyagiiats P8 g adfTé(EW?F%‘“‘“f ol | owed by
drying in vaGidnaté(R14%26.75 mol) mdlmethylformarmde (300 ml) at 80 °C. The reaction o

6- met hoxy- 7- ( 3- mor pholT nopr opoxy) - 3, 4- di hydr oqui nazol i n-4-one (83.0 g, 68 %

yield) as cepatet 8 Sufor @minites, coplefkFaribiBGmiB)ature, fitteg:d apd thefiltspte 7. 95 (s,
l'H, 7.45 (csohcelntrliped in7w:%190. (lﬁe CIJudeF%)erdéct \]J‘vés {ai(en up in diethyl ether (1000 ml),
filtered and washed with water (2 x 200 ml) and brine (200 ml). Solvent evaporation
20 yielded ethyl 3-methoxy-4-(3-morpholinopropoxy)benzoate (161.5 g, 100 % yield) as a
pale yellow oil which crystallised on standing to afford a pale yellow solid :
'H-NMR (DMSO-dg) : 7.55 (dd, 1H), 7.40 (d, LH), 7.05 (d, 1H), 4.30 (q, 2H), 4.05 (t,
2H), 3.80 (s, 3H), 3.55 (m, 4H), 2.40 (t, 2H), 2.35 (m, 4H), 1.90 (m, 2H), 1.30 (t, 3H) :
MS (-ve ESI) : 324 (M-H)".
25 ¢) Concentrated sulphuric acid (110 ml) and concentrated nitric acid (19.0 ml, 0.289
mol) were added cautiously, over a 50 minute period, to a two-phase system containing a
stirred solution of ethyl 3-methoxy-4-(3-morpholinopropoxy)benzoate (76.5 g, 0.237
mol) in dichloromethane (600 mi), acetic acid (300 ml) and water (70 ml) at 5 °C. The
reaction was allowed to warm to ambient temperature over 18 hours, the aqueous phase
30  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

dichloromethane (3 x 600 ml) and subsequent solvent evaporation ir vacuo yielded ethyl



2H), 3.85 (s, 3H), 3.60 (m 4H), 2.45 (t, 2H), 2.35 (m 4H), 1.90 (m 2H)
25 M5 (-ve ESQ: 318 (MH', M (+ve ESI) : 320 (MtrH) +. f)

Di net hyl f or "W ®@15¢2. 0 nl ) was added dropwi se to a sol uti porahemsses

6- met hoxy- 7- (3- mor phol i nopr opoxy) - 3, 4- di hydr o- qui nazol i n-4-one (83.0 g, 261
mml) in thionyl chloride (700 m) and the reaction was heated at refl ux
for 3.5 hours. The 30 reaction was cool ed>® excess thi onyl chl oride was
renmoved in vachmethori4rEmambelingpsoporikeritrabenzeatardt b3 23500 yield) anmgelloni s
aqueous sol utlém,[lwas taken to pH 9 by addition of saturated aqueous sodi um
bi carbonate so ion (300 mM). The aqueous phase was WO 01/ 21597

PCT/ GBOO' 03593'H-BMR DG :eti50s H)IT.eth{sptK)ya14h aq) eHj,2.20 (t}QH),an (s,t3p, organi c

vacuo, Tri tur at oo i G 4L b 2 Bl AR eSS e Ts0 ) ¢

fol | oned bys dryisSgvd BSIy asasqM+H)el ded
4- chl or o- 6- net hoxy- 7- ( 3- npr phol i nopropox4y qui nazoline (53 g, 60 %yield) as

a pale 5 browl sol4 gpspensign i athyl -TReypRajinoprppoxy)r6-ghrobenzodte) . 7. 38

, 1 4. 30 Ny 0
E“S_D | ';) 0 ( ((IF_% 2 %WSQ xﬂm&?aﬂcﬁl @bﬁlladnﬁx c?xpca('lmn (f'b%)gg% gmg:ltof e (20 i |('1m
oil (3.2 g, son}m@ql ythvlaget@tc @909 mé)dmdunred laldsmnlmnmphm of Hyfrogen for 18

4-chl t mol d
5 o no- 5. ni ¢ iy Rémér RLERR AP RRAY KK EFAEaIR Sltiofan V8 1 ) ot
100 C und&r areldsttlyl ahmnﬂmhéF(é-ﬁmphoBﬁompwyB&amiﬁb&nmm@ Qregvias % ool ed,

wat er (100 m) e\é@ g’dded nd the solvents were evaporated in vacuo. The
resi due was di*s ter (250 ml) and washed with dichl oromet hane

(150 m). The amsmmsﬂmg)l GHSW@SH?%WW@'G% M&)tm&qf)zm bxél’(toﬁﬁj 0“3

acid and the resulting solid was collected sucti on
with water and-$H&mRh {-h @t GRRHS @ 6%&(5%1“921@9&1 25 (t, 3H)

4-(2-am no- 5- ngr(_Q@EgDnggl—y(m 6 met hoxy- 7- ( 3- m)rphol i nopr opoxy) qui nazol i ne
(15.1 g, 86 %glield as a li t brown solid : "H NWR (DVSO-d6) : 9.33 (s,

2H), 8.75 5, Mpyftve S(SB3(J’§(MTF 7.30 (s, | , 4.22 (t, 2H), 20 3.95 (s,
o e D A Gl B @w%ﬁ%m%pr%‘?%&%@fbm”ﬁaéﬁjéﬁ o &
stirred g, 384 mmol) in formamide (280 ml) was heated at 180 °C for 3 hours, during which
time a small amount (25 ml) of liquid distilled out of the reaction. The reaction was
cooled to 125 °C and the excess formamide was evaporated in vacuo. Trituration of the
20 solid residue with isopropanol (100 ml), followed by drying in vacuo, yielded
6-methoxy-7-(3-morpholinopropoxy)-3,4-dihydroquinazolin-4-one (83.0 g, 68 % yield)
as a pale brown solid :
"H-NMR (DMSO-dg) : 12.01 (s, 1H), 7.95 (s, 1H), 7.45 (s, 1H), 7.10 (s, 1H), 4.15 (3,
2H), 3.85 (s, 3H), 3.60 (m, 4H), 2.45 (t, 2H), 2.35 (m, 4H), 1.90 (m, 2H) :
25  MS (-ve ESI): 318 (M-H),
MS (+ve ESI) : 320 (M+H)",
) 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 thiony! chloride (700 ml) and the reaction was heated at reflux for 3.5 hours. The
30  reaction was cooled, excess thionyl chloride was removed in vacuo, the residue was
taken up in water (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



suspensi on of

4-(2-am no- 5- n|tropyr|n1d|no) 6- met hoxy- 7- ( 3- nor phol i nopr opoxy) qui nazol i ne
(5.4 g 25VOP¥2¥9% 1) in ethanol (250 nl) at anbient t PEEEBAYFE and t he
reaction stirred for 6 hours under an atnosphere of hydrogen. The reaction
was filtered through a pad of celite aggd the solvent evaporated in vacuo

0 §7 06y ol girasied i Aishlerorsetiang (2 @nmﬁl% b gy s Wb i 11y g 1
(s, 2H) 7. 70br€r§ dd‘ﬂll) aﬂdih'é séﬁmtiﬂrc rén@@d {rvackdd Triturfiofdf (K&sol?d‘?emdﬁe 95 (S

3H), 3.58 (m 4H), 739 (m 4H), 1.98 (m 2H) : NB (+ve ESI)
412 (I\/H—|)+wl ﬂ@f’z‘&"éélﬁq:'@'}:/ 5‘@8“8'32’“%@& 3 - Preparation of

Co ound 3 i I nal xanmpl e 2,
but St art i ng: sppy-E R 2P ARG ek o 5‘%}"3%‘?3&"?‘? e s

yi el ded the biowheolgbnpound (62 ng, 22 %yield) as a white solid : 5 H- NVR
DVSO- d6) : ] , :
7,02 (d 21 ANV GRC) a8 i Taots 1 I e d . FaShosiy o)
4.30 (t, 2H)3.7em5H).6QR¢)2H), 359&11,(4&(—1),23H)(m,3}58 (m 2H), 3.50 (m 2H), 3.30
m 2H), 3.1 m , 2.98 s, 61D, 2.25 (m 2 : MB (+ve
(ESI) !-0559 ( I(-Q)FYPE% g}a&& 4 - Prepar atlt()n of Corrpound(4 |nH)TabI e I(Ax
anal ogous r e@ct | g %Soaxbmthydﬂa@wohe(gtz lgDB(Bﬁﬁﬁlﬂl)hr&s dlo déd faralsoligiotbt h

4-ni trobenzo chlorlde (240 ny g yielded the title conpound
(120 nyg, 93 /& hlgros-ppthaxy-2- (MW@O B?HIQP“YNW‘MV#W ﬁﬁ/éc& g@mmolyandny (s 1 H),

9.06 2 . ; ; 1
5. 06 EZ 1;)')2a§n?>% &%opﬂnnﬁhne%%é%%m@u Z&%ﬁaéﬁ2@d‘%i)a§l§ﬂ‘¥§752 3;0

(m 2H : Noudeyan igst ytmosmg: fewrmmutes mv@msyoolegmatqr ml) masnpl e 5 -
(LR Lo e RN i e b s RIS B BRI e
chl ori de (16@50ml) &hd #asheadolijh d:ylilezbnheﬁiartd(éSQ mi)| dheaqeousrsdiution was
15 neutralised with 5.0 N hydrochloric acid and the resulting solid was collected by suction
filtration, washed with water and then with acetone. Drying in vacuo yielded
4-(2-amino-~5-nitropyrimidino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline (15.1 g,
86 % yield) as a light brown solid :
'H-NMR (DMSO-d;) : 9.33 (s, 2H), 8.75 (s, 1H), 7.65 (s, 1H), 7.30 (s, 1H), 4.22 (t, 2H),
20 3.95(s, 3H), 3.58 (m, 4H), 2.42 (m, 2H), 2.39 (m, 4H), 1.98 (m, 2H) :
MS (+ve ESI) : 442 M-H)".
h) 10% Palladium on carbon (500mg, 0.475mmol) was added to a stirred
suspension of
4-(2-amino-5-nitropyrimidino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline (5.4 g
25 ,12.2 mmol) in ethanol (250 ml) at ambient temperature and the reaction stirred for 6
hours under an atmosphere of hydrogen. The reaction was filtered through a pad of celite
and the solvent evaporated in vacuo to yield crude
4-(2-amino-5-pyrimidinamino)-6,7-dimethoxyquinazoline (4.9 g, 97 % yield) as a brown
solid :
30 'H-NMR (DMSO-dg) : 8.20 (s, 1H), 8.1 (s, 2H) 7.70 (s, 1H), 7.15 (s, 1H), 5.30 (s, 2H),
4.20 (t, 2H), 3.95 (s, 3H), 3.58 (m, 4H), 2.42 (m, 2H), 2.39 (m, 4H), 1.98 (m, 2H) :
MS (+ve ESI) : 412 (M-H)".



(105 ing, 35 %yield) as a white solid : "HNWVR (DVMSO-d5) : 8.63 (s, 1H),
8.42 (s, 2H), 8.40 (d, 2H), 8.03 (d, 2H), 7.92 (s, |IH), 7.31 (s, 1H), 4.28
(t, 2H), 3. 9WOaRI598H), 3.00-4.01 (m 10H), 2.15-2.30 (m PEHGBING0RRE MS (+ve
ESI) : 597 (MtH)}. Exanple 6 - Preparation of Conpound No. 6 in Table 2 A
solution of 2-(N-benzoyl)-am no-5-am nopysrzi m dine (91 ng, 0.43 mol) and
4-chl or 0- 6, 7- di net hoxyqui nazol i ne (97 ng, ™ 0.43 mol ), in isopropanol (200
m) was heat ' Prepatati quib3 iy Fahlek reaction was allowed to

cool to anmbient 30 te - ' Al 0] d was

col |l ected by sucti cj)&{r{'a;ﬁlgﬁ8 (r?&asgiéagtrllonaég?m%\gé/asg%eegmw&{aﬂg%?épﬁﬁ e @PF(Z x 50 m).
Dryi ng of thi s4-(dkhethylahingjbehabgicchidride (138Inez, 0.9 pont)l yieldeédthetigle cBpdngi el d) as
a white solid ; V\Og%éZl? 7 PCT/GBQQ 03593 53 'H NWVR (DVMSO-d6) : 11.79 (s,
IH), 11.11 (s,61@e 2o%peldasaphiieselidgs s 11 8. 41 (s, 1H), 7.98 (d, 2H,
J = 8Hz), 75 AB4ENMR (DMSGH)) : 10.386s, (), 9D0s, 260, B78((5, 1151921 @, 89, 182(BH) : M
(-ve ESI) : 403 (MHE( MNB (+ve ESlé)r?é): 401ﬂéNH2+ 5

2- (N- Benzoy!| ) attn 7% #ith S35 N 6RO (4 Do A8 (4 D). 430 (4 2Hy 408 6% 7 was

obt ai ned a5 f0bd @y 388 (BABOYSn e D (0082 315 (m 2933 05T hriyevgadded

dropwi se to a stir sol ution —amino-5-nitropyrimdine (1.00 g, 7.14
mol ) in pyri dissfdD(285 @.2Hnd the reaction was heated at reflux for 4

hours under an,nert ) . The reaction was allowed to 10 cool to
anbi ent tenpe%gf"ee,Esg%'trﬁ%%WWO water (200 m) and allowed to stand for 16
hours. Theisol Eh 4 ¢ Phdparitivd of Compotmd 4 irf Talle Bt i on, washed with water (3
X 20 nl) and dried in vacuo. An oily.residue on e . surface .of the aqueous
phase was di ssol ved™} FRIOBERTS %ﬁ%ﬂﬁﬁxfg’mﬁg P‘H@f‘?’%r‘f‘g\ ed by flash
chr omat ogr aphy4-gitoBdnkéye Shigtde (143 tg] 0725 mibl) Nyiclded 146 tifRiddapehnd (120 mg, 43 %

di chl oronet hane., The two naterials were identical and yielded 15
2- (N-benzoy! ) af¢BRs st sidir i mi di ne (826 ny, 47 %yield) as a white solid

| o PR o ok g o v L e B g )
20 b) 10 %Pl adtnefd GnlkarB6(s, (HL 43§ (1, BHH 380 m8H), 3Wa<t.Gdered 0y 24 79a32ut i on
{m, 2H) :
MS (-ve ESI) : 559 (M-HY,
MS (+ve ESI) : 561 (M+H)".
Example 5 - Preparation of Compound 5 in Table 1
20 An analogous reaction to that described in example 2, but starting with

RAmMpau

4-nitrobenzene sulphony! chloride (166 mg, 0.75 mmol), yielded the title compound

(105 mg, 35 % yield) as a white solid :

"H-NMR (DMSO-ds) : 8.63 (s, 1H), 8.42 (s, 2H), 8.40 (d, 2H), 8.03 (d, 2H), 7.92 (s,

1H), 7.31 (s, 1H), 4.28 (1, 2H), 3.92 (s, 3H), 3.00-4.01 (m, 10H), 2.15-2.30 (m, 2H) :
25  MS (+ve ESI) : 597 (M+H)".

Example 6 - Preparation of Compound No. 6 in Table 2

A solution of 2-(N-benzoyl)-amino-5-aminopyrimidine (91 mg, 0.43 mmol) and
4-chloro-6,7-dimethoxyquinazoline (97 mg, 0.43 mmol), in isopropanc! (200 ml) was
heated at reflux for 3 hours before the reaction was allowed to cool to ambient

30  temperature. The solid which had precipitated was collected by suction filtration and
" washed with diethy] ether (2 x 50 ml). Drying of this material yielded the title compound
{109 mg, 58 % yield) as a white solid :



2- (N-benzoyl )am no-5-nitropyrimdine (733 ng, 3.00 nmmol) in ethanol (100
m) at anbient tenperature and the reaction- stirred for 1 hour under an
at nospher Wooft/213ydr ogen. The reaction was filtered thr ASJHCRIOPEAES of celite
and the solvents were evaporated in vacuo. Purification by flash

chromat ography on silica gel, eluting w,th 5 %25 nethanol in

di chl or onet hane yi el ded ZQSN- benzlmél ) anm’'no- 5- am no%rl m di ne EQ% 14 %
yield) as wHHONMBIDMSO-dorI TR B déYs, 1HY 9% (.dH); 888 (s HD 341 65,7 o1y |

7.90 (d, 2H, ; ESI) :
15 (W R T T T80 e Y 06 I DA R K s s

Exanple 7 - NPS(a-paESt)l 603 GM-H)onpound 7 |n Tabl e 2 An anal ogous reaction to

t hat descri I Hbut starting with

4- chl or o- 6- ﬁgg ﬁ?;@ g r| f I uor oet hoxy) qui nazoline (44 ng, 0.176

rrrml ). Yisel degN- BEﬁtﬁyK)a:ﬁlha-Scaminmﬂdic(iMuwg,asms%’tgtigelhaﬂgriahwaaol!mmtdaissol id: 5
H-NI\/R(DIVISOdG) : 12.29 (s, 1H),11.24 (s, | H, 9.15 (s, 2H), 8.90 (s, |
H),865(s°9‘¥-'b 8.00 (d, 2H), 7.60 (m 2H), 7.50 (m 3H), 7.45 (s, IH,
5.05 (dd, 2H), 4HRzdy §ehl§ﬂ@e (0. 925@7(9'3\/13m5§|v9as add&ﬂ Girdphidelto-a stirred solution

4Ch|or06rrethoxy-7(2 2-trifluyoro y4o) d as. startlng
mat eri al vvastzc?ml&‘P Sairopyimidined ), g’lg‘i ‘%? ’Eﬁ#b&’ﬁb@ﬁéﬁ%’ fgno g, 450
mol ) was adgggele Qtréﬂllxuﬁaf Hholf uﬁtehéﬂ inerY Qtﬂ'lolsﬁlﬁieeTﬁ&%a&mﬂ ,wagQﬁvaGde) in
dlrrethylforrramg ? and the reaction heated to

2,2, 2-Trief | mobemienmmmmpmmt%wm:(m g aa@@\lqmém St%%f%bl@ed over 15
t d,th
Cooled to diffiesRie el 3 BAREER bituch G ifealioh obelQiiracck (Fx 2098) 1 W5

reacti on wasdrfedlis ﬁfced Axil'dsilg' réﬁdﬁelohtthesmﬁammf tlmmpmuapme was dissolvedamd t he
resi due was ke n e of..dj et her 75 hexane
(375 m). rﬁ[ﬁ%‘?f@&*ﬁ 9 Q@E{P 8&’?1‘8@%4 ?yatﬁ]%h cli’rn IRET: uél%{ ﬁic)a gg{;' g\“*‘ﬁ | une of
250 m and tm 5319 chevanelhin GicMeioalettiae Thetwo mnﬂﬂbﬂﬂedddndcdjyn$ylekied)n

ng of the solid.in, va

Ell I( t2r gt Iz?ip ri }ff{rl Bereyhri)y-> ?‘Wﬁ%éﬁgg'%e ( 43"“5865 X%’Q“G/s%del d) as a white
‘7” igt ?lj' ' lf‘eﬁil—ngl\@@gnrﬂg?,d% l-flly‘!(li’s ’(1li~‘1|y5ﬁm(?) 1H), 7.96@, OHOI = § Hd), 747-7.85 (i§, Hz) ,
3H) :
MS (-ve ESI) : 243 (M-H),
MS (+ve ESI) : 245 (M+H)",
20 b) 10 % Platinum on carbon (71 mg, 0.036 mmol) was added to a solution
2-(N-benzoyl)amino-5-nitropyrimidine (733 mg, 3.00 mmol) in ethanol (100 ml) at
ambient temperature and the reaction stirred for 1 hour under an atmosphere of
hydrogen. The reaction was filtered through a pad of celite and the solvents were
evaporated in vacuo. Purification by flash chromatography on silica gel, eluting with 5 %
25  methanol in dichloromethane yielded 2-(N-benzoyl)amino-5-aminopyrimidine (91 mg,
14 % yield) as white solid :
'H-NMR (DMSO-dg) : 8.63 (s, 1H), 8.14 (s, 2H), 7.90 (d, 2H, J = 8 Hz), 7.42-7.56 (m,
3H), 3.76 (s, 1H) :
MS (-ve ESI) : 213 (M-H),
30  MS (+ve ESI): 215 (M+H)".



=8Hz),5.81 (q, 2H, J =7 Hz), 5.29 (g, 2H, J =7 Hz), 3.82 (s, 3H), 1.30
(t, 3H,J=7 Hz) : M5 (+ve ESI) : 279 (MtH)+. 25 b) Concentrated sul phuric
acid (64 m wanadi®oncentrated nitric acid (10.0 m, 0. 152CT&BMYI3HSr e added
cautiously, over 1 hour, to a two-phase systemcontaining a stirred
solution of ethyl 4-(2, 2 2-trifluoroet ho>%) 3- nmet hoxybenzoate (35.3 g,
0.127 nol) in dICh| ororrethane 340 m), cetic acid (173 m) and water (40
m) at 5 T. TH:Xampd iion f { . axmpe Movadig & anbi ent tenperature over
60 hours (with vig hase was
separated, and t he%g%gglﬁ%‘g g% gﬂé@q\kﬁaﬂ%ﬁd%&b% L%gf%e%&gaﬂ%g%@ The

organi c phas e 4dagtdore-droathdxyat-E2,2- mﬁiaomdhaty)qﬁmiaaﬂmedﬂ mg,(ll)lﬂﬁmmm&,o'itéiedne

(150 M) was ed and t ol i gted was col |l ected by

Cuoti on 1 1er 26688 Sogebifisd By o ROl PLaB dss Lo Drying of the solid

l( 21V$CUO glzseL/dHONleM(ﬁl ¢ MSOABt: lhxla)zyfsémemm&fst THY, Bﬁs(gﬁnnawxs IH),rSLGSr(a(tj)enzoat e
g, b yie as_a_ye not her |quor ained a

m xt ure of pro‘é’[}(ﬁ0 @82% 7&9@“8%1}9}‘??(#1@1 ﬁ%@r‘f%ﬁs ](P@QS%(W Qélgs ?fé}:ycl ed

in a latter rhgg.g.,t\;eq;g]} 451 ﬁw (DVMSO-d6) : 7.80 (s, 1H); 7 42 (s, 1H),
4.90 (g, 2H, J =7 Hz 35 4.00 (s, 3H), 1.32 (t, 3H, J =
7 H) : -- MBS %W@ro@n)ethoxse’w 2 Mupmeﬂmxﬁyuwzghgfpé%a@Wﬁg welgtjial was

3- met hoxy- 4- ( roet hoxy) 6- ni trobenzoate (24.0 g, 74.3 mmol)
and 10 % pal | %S%%a%%fo@g?g .0 g) in a mxture of ethanol (100 M) 1 o
and et hyl Hcetate P@ﬁ@lmmyarbmtEﬁZZg,dGOUME}W@Gmdéﬁdrmspﬁeh@aﬂethﬁydrogen f or
18 hours. at al.y-st.. b b ltr fol | t
evapor at i on .2‘3{}@8‘88%5 gg g)ﬂ?ﬁé*’iﬂ%}}méfhyrlflon%m# aBO mi)and ergacggn ﬁe%{e\é(w

3- met hoxy- 4- (228 2@: zzzfﬂrmm@emﬁweﬂm&umwemgas@ 1hRA0) ¥agadddBodérysel d) as
a pale browm solid : HNNRHgDIVBOdG&f 7.20 (s, 1H), 6.45 (s, lH) 6. 40
(s, 2H), 5.70 ququtegqqd the reacpiophgated ay 5207 Cofgr 3houss Theyreactipn pag cooledds (

3H),1.32 (t,

2504 (M-H) S_ d) RI t)?(a{n eraffe, dxehﬁl &{tﬁe\f%wgﬁl was gidéd A reaction VB V&L, %ﬁ‘é)

2- am no- 4- (52, Zilkatt wis ¢vaporated m@o@dmmmmm@mmlxwfd%ﬂ mml)

o oved o, e stitp T ke BR REeRE 75 bl e e ol b Some s el A MR 1 h

total volume of 250 m! and the solid which crystallised out was collected by suction

filtration. Drying of the solid in vacuo yielded ethyl
4-(2,2 2-triflucroethoxy)-3-methoxybenzoate (43.0 g, 52 % yield) as a white crystalline

20 solid:

"H-NMR (DMSO-dg) : 7.57 (dd, 1H,J =2, 8 Hz), 7.49 (4, 1H,J =2 Hz), 7.18 (d, 1H, J
= 8 Hz), 5.81 (g, 2H, I =7 Hz), 5.29 (q, 2H, J = THz), 3.82 (s, 3H), 1.30 (t, 3H, I =7
Hz):

MS (+ve ESI) : 279 (M+H)".

25 b) Concentrated sulphuric acid (64 ml) and concentrated nitric acid (10.0 ml, 0.152
mol) were added cautiously, over 1 hour, to a two-phase system containing a stirred
solution of ethyl 4-(2,2,2-trifluorcethoxy)-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
was allowed to warm to ambient temperature over 60 hours {with vigorous mechanical

30 stirring), the aqueous phase was separated, and the organic phase washed with water (6 x
250 ml). The organic phase was concentrated to a total volume of ~200 ml, ischexane

(150 ml) was added and the solid which precipitated was collected by suction filtration.



reaction allowed to stand for 18 hours. Collection of the solid which had

precipitated by -- suction filtration, followed by washing with ethanol -(2
X 50 nl W@ yi ng in vacuo, - yielded PCT/GB00/03593

6- met hoxy-7-(2,2,2-trifl uoroethoxy)- 3, 4-di hydr oqui nazol in-4-one (15.8 g, 84
% yield) 25 as a pale br own crystallispe solid: - - 'H NW (DVSO d6)

12.10 (s, a5 4.90 (q, - - -
oH, J=7Hz), é‘%ﬁ(‘g f'é i"i\)ﬁ% yje Téé"r‘g'ﬁ 3 ‘2%‘”{% éyoz 3- %"W@%m‘y Esi) - 275

( :CVH%J’ 3g6-ﬁbtro&xﬁ8ithxd1f7og,rs?rn gieldj Ebhalydllb\)v sulteds g‘aﬂdxgd:ednmw @:ataimda sol ution
0] met hoxy-7 trifluoroethox 4- di roqui nazql i.n-4-one (15.8
g, 57.7 m@l"f‘*’?\é produrt @8 % mﬁmméy@ 258) Wiy HWP%‘ﬁSMc?%HP Grqﬂa’e (200 nil)
and the reggtiqn was heated at reflux for 6 hours. The reaction was

cool ed, excess t hi onyl chloride was renoved in vacuo and the residue was

azeot r oped HaNMR (Wﬁ@rda) (280(spU DT #2 {59 1Hb A0 .12 | FH2)ot-29-AE5 (]i ony|
chl ori de. {ﬁ)e‘mbﬁssgﬁ%q %E:;hayer) .in.dichl oronet hane (550 m), the
: 3 :

sol uti on was”was sat ur at d aqueous sodi um hydrogen car bonat e
sol ution (MS>(+Q¢5ESIM;246(M1+H)He organi ¢ phase was dried over nmagnesi um

LTSS T TR M R R e e gt o,

yield) as nrﬁaﬁbl)a@dmnl%pan&mmwn(:masdﬁg)maam&ae(osethhnde()?nmS (s, 1 H,
7.25 (s, %) ve ESI) : 293,

295 (MHH) +andE>@bY|1rﬁ‘Peéa(t‘B(75° W)e‘ﬁaérSHFFm‘@ ”&Wﬁﬂ’gﬁﬂ("ghx‘gggleﬁgs el(s+ AR anal ogous

reaction tRehbal oﬂlﬁ@ Ga[télys@ﬂy ﬁﬁraﬁ&@'f&li(ﬁveﬁ by Bélverit bvdpbiatibn ¥ viabuo yielded
4- chl or o- 6- net hox e£3 nmor phol i nop oxy) qui nazol i ne gty r’r]gL 0.15 mmol ),
¥ WHF

yi el ded whylﬁem@ oxyeA-Cohprtifinerqetioxpio-ampobengoats P.2:8, 9 8l i d :

" H NVR (Dl\@gxg‘%%mo _08 (s, 111), 9.08 (s, | H), 8.79 (s, 1H), 7.96-8.01
(m 3H 1 H J =7 H), 7.52 (t, 2H,J = 7 Hz), 7.36 (s, | ,
4 29 (t, 2HI-NMR (DMS©)ds) 47.20(s( BH), 84 (s, 1H),&H0s, 211),(5(ﬁﬂ (sz , =38z}, 58 (m

2512150 tp i TR tgotd iy, S
MS (-ve ESI) : 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 (50 ml) was heated at 175 °C for 6 hours. The mixture”

20 was allowed to cool to ambient temperature, ethanol (150 ml) was added and the -
reaction 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)

25 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, J=17Hz), 3.90 (s, 3H) :

MS (-ve ESI) : 273 (M-H),

MS (+ve ESI) : 275 (M+H)".

30 e) Dimethylformamide (0.1 ml) was added dropwise to a solution of
6-methoxy-7-(2,2,2-triflucroethoxy)-3,4-dihydroequinazolin-4-one (15.8 g, 57.7 mmol)



Example 9 - Preparation of Conmpound 9 in Table 2 An anal ogous reaction to
that described in exanple 6, but starting with

2- (N- benzoylwami/mss75- am nopyri m di ne (66.6 ng, 0.31 muol PCAmBO/O3593

4- chl or o- 6- met hoxy-7- ( (I - met hyl - 4- pi per azi nyl ) net hoxy) qui nazol i ne (100 ng,
0.31 25 mmol ), yielded the title conmpound (66 ng, 43 %yield) as a pale
brown solid : '"H NVR (DMSO-d6) : 10.96 (%ﬁ, IH), 9.73 (s, IH), 9.10 (s,
2H), 8.48 (s, intdpny!zhioride(@00 mbiand the reapticiryas hpatgd at feflux|fond hours. e 7. 64 (m

Co 3t 201 o tpedithn e bl xcbhjonts lonhyd Hmovefon ity 48R ehdTesiilibas) 2 12
30 :1;] Chi oro- ?;mm?g(w_ﬂh l(oadene(ﬁaxfﬁ/qn;yt% memilmd’ﬂm%nﬁlﬁm?ﬂg?m ine, used
as e startin materi.al Was,. al n (0] WS, ..

BeT] (o0 0aso g u il gp T aiio oGS Ay Be Poiio PR SRIEL 1. 7 ¢ 0. 10
nmol) in ethyl aeeitad fubdB séim hy@6geada®enAl LRWOS €2  25BmE ehdihk orbagit et hyl

4-pi peridi necarboxylate (30 g, 0.19 nol) in ethyl acetate (150 m) while
mai nt ai ni ng t hhegewgsadriad oyes magnesipmssuiphate ol veabevapasationdie vacye vielded at  anbi ent

tenperature f Oﬁ-cﬂ&otwﬁéﬁmgidﬁg-nﬂﬂfo&eﬁﬁkﬁ uiﬁ%@@ne’f'rlﬁé.; %Pﬁ ‘%@%id%ra%&ie&ﬁ

| ayer was separated and with 1) wat'ér (200 , N aqueous
hydrochl oric $e¥dd (200 m), iii) saturated sodi um hydrogen carbonate (200

m) and iv) brigp D4y - t i [ c L d et hyl
a1 rert - butyl SRS SRR T S P MY AR ML THRET 2
white solido: 4.0HsNWR:(CDCL3) : 4.15 (q, 2H), 3.91-4.10 (s, 2H), 2.70-2.95
(t, 2H), 2.35- 0 ( 15, -2.00 (d, 2H), 1.55-1.70 (m 211), 1.45
(s, 9H), 1.25 @%‘éﬁ—égn ]3{%5’%3528%' irfon of 1.0 N Ilithium alum nium hydride in
t et rahydr of ur amxé%ﬂggwmggrﬂﬁgofm@omsﬁpﬂmeﬁr opw se to a solution of
ethyl 4-(1-tert-butyToxycarbonyl-piperidrne)car boxylate (48 g, 0.19 nol)
in dry tetrahydr ofAirasalogong aeagtion igthapdescribpd én examplei o ButiwisstingtWily ed at 0 C
for 2 hours, WaLBLeo! .33 A00nd; | gL ey 1%&{5 added
and the preci \é\?%a{t;‘é’ émggﬂ%ﬂ ?rlg%g %ﬁ%‘ﬁgﬂ%‘*ﬁgﬁ%%%ﬁgg% t a%’c?xﬁgeghed
wi t h et hyl taceheatite coftpouttd (26 magt 30 Yadeldyas hoditosdlid : wat er and brine before
bei ng evapor ated ' e )
-y oxymret hy tENVRSEPIRG A0 498 (B A8 TR I 196 RmRL 1)) s
white solid : @QH, H=NWR)(TDGLIH, ] =4.H4), 135 (s21), 4.20 418 J&F K1), 4.08)s, 3H),
2.60-2.80 (t, 32.!3@-3.# '(n?,%’}ﬁ,‘ $H40 (n%,%), 3.33 (¢, 2H, ] =7 Hz), 3.07-3.19 (m, 2H),

2.40-2.47 (m, 2H), 2.21-2.30 (m, 2H) :

20 MS (+ve ESD) : 516 (M+H)".
Example 9 - Preparation of Compound 9 in Table 2

An analogous reaction to that described in example 6, but starting with
2-(N-benzoyl)amino-5-aminopyrimidine (66.6 mg, 0.31 mmol) and
4.chloro-6-methoxy-7-({1-methyl-4-piperazinyl)methoxy)quinazoline (100 mg, 0.31

25  mmol), yielded the title compound (66 mg, 43 % yield) as a pale brown solid :
'H-NMR (DMSO-dg) : 10.96 (s, 1H), 9.73 (s, 1H), 9.10 (s, 2H), 8.48 (s, 1H), 7.97 (4,
2H, 3=17Hz), 7.81 (s, 1H), 7.46-7.64 (m, 3H), 7.20 (s, 1H), 4.01 (d, ZH), 3.98 (s, 3H),
2.72-2.85 (m, 2H), 2.15 (s, 3H), 1.70-1.94 (m, SH), 1.25-1.45 (m, 2Hz) :

MS (+ve ESI) : 500 (M-+H)".

36 4-Chloro-6-methoxy-7-((1-methyl-4-piperazinyl)methoxy)quinazoline, used as the

starting material was obtained as follows :



1.35-1.55 (m 1OH), 1.05-1.20 (m 2H) : M5 (+ve ElI) : 215 (MtH)+. ¢)

1, 4-Di azabi cycl o[ 2. 2. 2] octane (42.4 g, 0.378 nol) was added to a solution
of 4- hydW&NBREPRYI - | -t ert - but yl oxycar bonyl pi peri di ne (F/GBUY0383 244 nopl)
in tert-butyl 25 nethyl ether (525 m) and the reaction stirred at anbi ent
tenperature for 15 mnutes. The reactiog was cooled to 5 C and a sol ution

f 4-tol | |, chlorid .8 3 1) e t- t hyl
cther (505 ) wAsolianar drspumiEdngatas @7 TR N whitsbeil s ml,
t enper at ur e vak aflie@ dropWise 6 agbluich dFthy54-pipefidinetartor{late (30 4, Om9anialyjar e for 1

hour, isohexane was added and the resultant precipit s coll ected by
suction 30 fethyl acgtatefd 50 s&%htmmwsahqterﬁmw’v&e@& g%‘?ﬁgé‘?ﬂ‘c%"s‘msi d whi ch

was di ssol V%ﬁnﬁ%%@iéﬁﬂe&m%&% fgg %ﬂsﬂorﬁﬁ), podBdlome VARH (300 A PSR tNebrgartit t h 0. 5N

aqueous hydroc acl 0 . , Wwater, saturated_sodi um hydrogen
car bonat & anayebwansepar®efl eechwasbediyish Biwater (209cmingi) 911 Namgeous hydroelieriy 03593 58

i . ol d ) _ ) ) _
Y end- but y eS80 FhORS satarkéea SRbI hitiGabg'oB8bRACGHD AYerlBhind 00 mD.
'H NVR ( CDCEpporation3fid deyingi4pcuoFicddedathyPH) , 4. 00-4.20 (s, 2H), 3.85 (d,
IH), 2.55-2.7 2.45 (s,..3 1..75-1s 9 . 2]- . 65..(d,

2[?) 1. 45 (s,4‘é Fﬁi’?”?!‘@@?ﬁ??“(?ﬂi’gfﬂ%ewm%ﬁﬂg( +%'%8(r:°}§}“f%} a%%;‘iﬁ‘{‘?\ﬂ%ﬁg)' Y. d)

4- ( 46'\% hyl PHENMRS(EDUIQ P16y, 128D, BY91)14.16 (se2H), RIO2I95X(y, QB I2ATy2.$0 @erlEDj ne (40
g, ) no

) was added to a suspension of e .
3- net hoxif- 4-1%?-89@@314%6515(5&1-1%@’%ﬁg,l'ﬁ(i’ 9%#'?¥}é’r?d{)pot assi um car bonate (28
g, 0.2 nol) ghn diaysdilitidichY oMNPhikRM slemndB hydride anetraliytfiraaQB3 &, 083 heat ed
at 95 C for 2.5 hours. The reaction was cooled to anbient 10 tenperature,

partiti oned md) wesaddoddrepwisatp tofpion gfethyt o/ di et hyl et her, before the
organic | aygep_Was ﬁ@é,@, 1. : Rfei(Bg, 05 HEWS aporation in
vacua afford‘g{] t\g’e}?ﬂu ar gagtl’%\t/\ﬁip}gﬁﬁ@?stah {es(edgon stagcﬂ%. Washing with
i sohexane anetrabygrofizari (1 8¢ sd)uat 0YC eThiadaction wes stirred at 0 °C for 2 hours, water (3

o et oy L L e AR L SRS (25,0,
7.55 (s, 1H)throGgB8iafothacebd earth 38 washed Mith ethg]l f5tate. The (iltyate Riad) wasBedSitls, 3H) ,
20, 0 e i i e, 2050, (0 2, 1 (=
4-hydroxymethyl- 1-tert-butyloxycarbonylpiperidine (36.3 g, 89 % yield) as a white
solid :
20 'HNMR (CDCl) : 4.10 (s, 2H), 3.40-3.60 (t, 2H), 2.60-2.80 (t, 2H), 1.60-1.80 (m, 2H),
1.35-1.55 (m, 10H), 1.05-1.20 (m, 2H) :
MS (+ve EI) : 215 (M+H)".
c) 1,4-Diazabicyclo[2.2.2]octane (42.4 g, 0.378 mol) was added to a solution of
4-hydroxymethyl-1-fert-butyloxycarbonylpiperidine (52.5 g, 0.244 mol) in fert-butyl
25 methyl ether (525 ml) and the reaction stirred at ambient temperature for 15 minutes.
The reaction was cooled to 5 °C and a solution of 4-toluenesulphonyl chloride (62.8 g,
0.33 mmol) in fert-butyl methyl ether (525 ml) was added dropwise over 2 hours while
maintaining the temperature at 0 °C. The reaction was stirred at ambient temperature for
1 hour, isohexane was added and the resultant precipitate was collected by suction
30 filtration. Solvent evaporation in vacuo afforded a solid which was dissolved in diethy!
ether (250 ml) and washed successively with 0.5N aqueous hydrochloric acid (2 x 500

ml), water, saturated sodium hydrogen carbonate and brine. Solvent evaporation and



20 e) Formal dehyde (35 ml of a 37 %solution in water, 420 mmol) was added
to a solution of ethyl

3- met hoxy- 4-¥Wdswas4- but yl oxycar bonyl pi peri di n- 4-yl met hoxychamoesss (35 g,
89 mml) in formc acid (35 mM) and the reaction was heated at 95 C for 3
hours. The reaction was cool ed, the volatiles we renoved in vacua and the
resi due was di ssolved in dichl oronet hane.”®3.0 N Hydr ogen chloride in

di et hyl et her {®gin vacappeldebi-thoethyipheylsddemylorpgetr with a little

di et hyl ether and j r el Di-t- gt eg ¢ I ' .the solid b
suct i )c/)n filtr a?'f%ﬁ%?’%%re%&gly&ag%ﬁgk?ﬁ’ gsaé’ ?? A i%%yggggﬁﬁyl 3 d

- met hoxy-4- (1 ‘%;qucpj(ﬂgr: i78i016d, 21 T35 A1, idrz 206 2 H)3R8H(dy IHL AGS%A S el d)
11, "% 30 (g, . 245 Golty: OE-Taf Ch2e0obeS zmas s o/l 1ol a0 (¢
211), 2.90-3. 10s((#ve B81) s 392.(WANay. 3H), 2.00-2.15 (s, 1H), 1.95 (d, 2H),
1.50-1.70 (m 2H), 1.29 (t, 3 . M5 (+ve ES|) : 308 (MrH) +. WO 01/21597
PCT/ GB00/ 03593%) 59 4{-Methylpheswisdpkanyloxynsthyly biersburylexyiarsonyipirsgiding (40 e,

sol ution of et 3 5 Safodes it DSk Qa4 e
(30.6 g, 89 mrét}ﬁ)mio HoAEhiR gﬁ%ﬁgﬁ%@%@ ?n%)wﬂgk‘%%&é%% b g%m*gise
addi tion of a mol)end patessitimfcarbonaie (28igt 9.2 orobde dry ditmethylformanirie (20fhwil) anidn

di chl or onet han . ! The 5 i i.rr.ed at
anbi ent terrpertglf lgel‘ %‘%ﬁasggﬁéduég?%ﬁéébﬁoﬁsi eesrea{v\cglrg‘g%%rzr)gy/ggzo i%%&%acua and
t heI r gsi dug@ \g/a%mﬁz;smmh yz?dtidnad détw’aémadmgﬁhd\agg aﬁ?ﬂe/ﬁie%wl ﬁlme, i&ﬁjrflt}iemrganﬁs
cooled to O- ., di et et her was e and the r ant

Dy ect pi tat o veldVer gt WBSEAHBASaRs Bie SOYRLETRBrEOal A " aToNRY S0 The
solid was takeg wich &yﬁhﬁéﬂd%@féﬁamgrveas(uﬁg%mohe@nmdfmﬂﬁ%ma iQddade in
di ethyl ether (30 m) was added 1o followed by diethyl ether &%{0 m ) which

cause preci pi t&hyl drineshoxy-40 rprgbuiplorycaondpiperidin-fryimethaxypengpate (35 §. &R

filtration foldoned, e dfiyi ng in vacuo yiel ded ethyl
3- met hoxy- 4- (| - et hyl pi peri di n-4-yl met hoxy) - 6-ni t robenzoate (28.4 g, 82 %

yield) as & whipt&-8biGd : 'H NVR (DMSO-d6) : 7.66 (s, 1H), 7.32 (s, |H),
300 3 il s A3 Bus B A Sy a0
. M5 (+ve ESI)2H), 358 s,3WHH.9(d, B)), A7S sena 06,16 {maH)y .83 1 90 {d) aKy,-145((k,
-met hyl pi peri dy o 8y R 3 58 e, 2y
MS (+ve ESI) : 416 (M+Na)" :
20 e} Formaldehyde (35 mi of a 37 % solution in water, 420 mmol) was added to a
solution of ethyl 3-methoxy-4-(1-ferr-butyloxycarbonylpiperidin-4-ylmethoxy)benzoate
(35 g, 89 mmol) in formic acid (35 ml) and the reaction was heated at 95 °C for 3 hours.
The reaction was cooled, the volatiles we removed ir vacuo and the residue was
dissolved in dichloromethane. 3.0 N Hydrogen chloride in diethyl ether (40 ml, 120
25 mmol) was added, together with a little diethyl ether and a solid was precipitated.
Collection of the solid by suction filtration followed by drying in vacuo yielded ethyl
3-methoxy-4-(1-methylpiperidin-4-ylmethoxy)benzoate (30.6 g, 100 % yield) as a white
solid :
'H-NMR (DMSO-dg) : 7.60 (d, 1H), 7.48 (s, 1H), 7.10 (d, 1H), 4.30 (g, 2H), 3.90-4.05
30 (s, 2H), 3.85 (s, 3H), 3.35-3.50 (s, 2H), 2.90-3.10 (m, 2H), 2.72 (s, 3H), 2.00-2.15 (s,
1H), 1.95 (d, 2H), 1.50-1.70 (m, 2H), 1.29 (1, 3H) :
MS (+ve ESI) : 308 (M+H)".



nitrobenzoate (3.89 g, 10 mml) in nethanol (80 m ) containing 10 %

pl ati numon 20 activated carbon (50 % wet) (389 ng) was hydrogenated at
1. 8 at mosPEMEEpressure until uptake of hydrogen ceasek &T’é‘ﬂ'@/"%é%lctlon was
filtered through celite, the filtrate was evaporated and the residue was
taken up in water (30 nml) and adjusted {0 pH 10 with a saturated solution

of sodi um hydr ogen,_car bonat e Il ut ith ethyl acetate /
di ethyl ethdt (1T Pﬂ“%‘HEFePﬁ@l%pégeﬁwaéﬁﬁd:ﬁg%sog‘gﬁgtpg?%g The aqueous | ayer
was 25 furt hepe@yky-a¢t &dthwplplan&hh;yﬁmameigb@ﬁmhen 6@&!9 teldngani ¢ | ayers
were conbined prior to wash |n% w th water angddbrl Sql ve ttuglevaporatlon

in vacuo, f clichinmewethgne(7$ mikat P30k hefars drogwise additien PSB*“B?‘FI

/i sohexane vy Ry e 15 ml 15 Th

(1- et hyl pi pdét?i%%ag ﬁagfﬁh 16ony&ge:rilhzoat e é(%{mgé m)é)ser% ﬁ“@?tﬁﬁ ase a white
sol i d af tser reattipn mgs stirred atambient Smperatur eiqg@.hpu@gthe volatiles ware pemayed in

B 0 0288 8 g ke sy Rl bl 3,52, (=

3H), 1. 95 (t,codll to 0-586, disthyl3ther wis dﬂded(iﬂﬁnli) and tRedesultant 18'5(1]?11@-9\'&3 M5 (+ve

ESI) : 323 | ut |

- me% hyl pi peg‘iIXﬁF‘ﬁedzlbm Mo ; I%@r@ﬁ%f’” 4%. esopgggmmﬁ%)m%)ix A

2- m%‘}1 ho?ygt hﬂa%t 11rgfr%ﬁf@nd’(‘5¢0 ﬁﬂ)m BNlhlb;d‘l@gérmhdlmﬂhdldlet{\yl{adxet @0anl) aadgied 50 mml )
was eated a or ho or m dl ne .a a

was added? i rfofewed byriethy) sther é@gfﬁl “We‘ﬁp‘%‘é‘f’? 8€a ﬁgﬁﬂ%ﬁ?‘?‘% the
reaction WassoE&@f'?\Q:tl ﬁlu%ﬁomo'nuév@@b)a&yi%g i WRub Hieldedtdylt i on. The reaction

was cool ed 0 vo atiles were renoved in vacua, and the residue was

di ssol ved i rﬁ-mthamﬁ-(( -methylpiperidint-ylmethoxpr&nitrobpazeaty G841, 2 %rvield} asdct i on
was filtered ﬁpd I e filtrate was concentrated to a final volune of 100
m. Collecti® o‘v‘ro he precipitated solid by suction filtration (at 5 O

fol l owed by '$r-NMRYDDMSQak)i7.66 (8) dB7.32 (s, 1H), 4.30 (g, 2H), 4.05 (d, 2H), 3.95 (s,

(127 g, Yoo 31y Ao 2,40 S8 ki 2181 it‘h?&#&%éd?@?q'“?‘z@y' (s 1

H, 7.44 (s,(d,2H),1.30¢86: | H, 4.00 (d, 2H), 3.90 (s, 280(d 2H) ,
2.16 (s, 2H), 1.90 90(t|H)175(d 2H)125140(m2H)'
MB (+ve ESI)MS(IBEmEéIWH-P{ WH)-A sol ution of 6-nethoxy-7-((I

- et hyl pi perjydin As&éb&xﬁ%méﬁi)l 3-1%&:&0}69-h{ﬁﬁﬁ&ylpﬁﬁﬁdihmnylﬂicmaﬁy)(@ 8 g, 9.24

nol ) in thi onyI chl ori de S28 m ) conta
nitrobenzoate (3.89 g, 10 mmol) in methanol (80 ml) containing 10 % platinum on

20  activated carbon (50 % wet) (389 mg) was hydrogenated at 1.8 atmospheres pressure
until uptake of hydrogen ceased. The reaction was filtered through celite, the filtrate was
evaporated and the residue was taken up in water (30 ml) and adjusted to pH 10 with a
saturated solution of sodium hydrogen carbonate. The mixture was diluted with ethyl
acetate / diethyl ether (1:1) and the organic layer was separated. The aqueous layer was

35 further extracted with ethyl acetate/ether and the organic layers were combined prior to
washing with water and brine. Solvent evaporation in vacuo, followed by trituration with
a mixture of diethyl ether /isohexane yielded ethyl 6-amino-3-methoxy-4-
(1-methylpiperidin-4-ylmethoxy)benzoate (2.58 g, 80 % yield) as a white solid after
drying in vacuo :

30 mp.111-112°C:



20 dinethylformam de (0.28 m) was heated at reflux for | hour. The
reaction was cooled, the volatiles were renpved in vacuo and the resultant
solid was tmwdewasted with diethyl ether, filtered, washedtwshénddset hyl
ether and dried in vacuo. The solid was dissolved in dichloronethane and
washed with saturated agqueous sodi um hydrggen carbonate, water and bri ne.
Evaporation of the solvent and drying in Pacuo yi el ded 4-chloro-6 25

met hoxy- 7- ((1 ‘HSMRAGRGISr: 733 s, AH}I6) lFe(e. HEDH) bR 30He, 21D, 3-85 (d. 38),%

Vo oy, a 0p 1R ogR Myt st s @ Bu gl By b S B)) - 12
(m 3H), 1.30-135@3H): 211): MS (+ve ESI) : 322 (M+H)". WO 01/ 21597

PCT/ GBOO/ 03593 . 61 -, Preparation of Conpound 10 in Table 2 An
anal ogous reacﬁséﬁvqw(éggri bed in exanple 6, but starting with

2- (N-benzoys ) agyi NO-Hschi oA Yihi8-&thife-3 (nfeth dXY-4-(@-ndey kiltirB gimethoxy)- _
4-chloro-6,7,8-trimet hoxyqow nazoline (38.2 mg( 0. mmo| - for _synthesis
see J. Med. 5 emeva (199@330 myghin3-metwayritaog! (160 w) gemaining fermemidigsomound
(53.4 g, 76 %l il s - 12 (s,
iH, 9.11 (s, %&aﬁé(éﬁﬁ%@mﬁ%ﬁhﬁ&%é%ﬂf rzg&%%"\#(%é’(’ Qgé%%e%(:%t.&%(l(%’lll),
7.5 (t, 2H), 410enpel) was-hddedlinorijons e@Hy) 30 mivBie§ exepa ESlod of 4a8@sendiiig +. 10
Exanmple 11 - P i f aund in Table 2..An_anal ogous.reaction to
t hat descri bed;e ?ﬁﬁé%aagng%teeafﬁ%%f]&g %#e% Fhﬁéas%/\n%ﬁmnﬂ:fgﬁe%crng? é,\%_Q cooled, e

- f 1 uor oqui m@z ovalaides(vizife ¥moged # vadvoram ithe redidiue vany diskudaadsn stmop (106 mil) AN

9609294 Al), vyi.el.ded the title.conpound 4.4 w 29 %vyield) as | i ght
brown solid : éi&ﬁ?’ﬁﬁﬁ%@ﬁ\@f“&%’){&. rg%f‘?ﬂ f’aé gi,teridl—fgnr,g ﬂ@.fﬁgat%é’?s ?nt’i?'fegi"? s,

IH), 8.78 (d, fikdl volBmbof 100 milEolfktion of teBorédipitaettelid/byatctidn, fil@dfon (atNBC) +ve
ESI) : 361 (MtH) + Exar%lqe 12 - Preparation of Conpound 12 in Table 2 An

anal ogous r eacfofleved by drriag indeswn iddd Gmebeurpl(tosthylpierding-yhmehayi-h
4 chi oro- o met HeeRogoRThSRuA ol (a5, bo fodesBuntte BIR) PO 200, ) ded e
title conpound-NBR @MSOHS :%9i(s|1H), 74 (8, 195 1 e I Hpw.09qH, 2H); 3.90 (s, 3H),

2.80 (d, 2H), 2.16 (s, 2H), 1.90 (s, 3H), 1.90 (¢, 1H),1.75 (d, 2H),1.25-1.40 (m, 2H) -

MS (+ve ESI) : 304 (M+H)".

i) A solution of 6-methoxy-7-((1-methylpiperidin-4-yl)methoxy)-

3,4-dihydroquinazolin-4-one (2.8 g, 9.24 mmol) in thionyl chloride (28 ml) containing
20  dimethylformamide (0.28 ml) was heated at reflux for 1 hour. The reaction was cooled,
the volatiles were removed ir vacuo and the resultant solid was triturated with diethyl
ether, filtered, washed with diethyl ether and dried in vacuo. The solid was dissolved in _
dichloromethane and washed with saturated aqueous sodium hydrogen carbonate, water
and brine. Evaporation of the solvent and drying in vacuo yielded 4-chloro-6-
25  methoxy-7-((1-methylpiperidin-4-yl)methoxy)quinazoline (2.9 g, 98 %
yield) :
'H-NMR (DMSO-dg) : 8.90 (s, 1H), 7.46 (s, 1H), 7.41 (s, 1H), 4.12 (d, 2H), 4.02 (s, 3H),
2.85(d, 2H), 2.25 (s, 3H), 2.00 (¢, 1H), 1.75-1.90 (m, 3H), 1.30-1.50 (m, 2H) :
MS (+ve ESI) : 322 (M+H)".



"H-NVR (DMBO-d6) : 12.14 (s, | H), 11.12 (s, IH), 9.10 (s, 2H), 8.90 (s, |
H, 860 (s, IH, 800 (d, 2H J =7 Hz), 7.55-7.65 (m 1H), 7.45-7.50 (m
4H), 7.30-WOAB2S¥, 4H), 5.35 (s, 21-1), 4.02 (s, 3H) :POHGR®/33%e ESI)
479 (MtH) +. 4-Chl or 0- 6- net hoxy- 7- benzyl oxyqui nazol i ne, used as the starting
material, was obtained as follows : a) ¢A m xture of

2-am no- 4- benzgl et hox berlzam de &O g, ..0.04 nol), (prepared

accordi ng t oEX4mple i 2 ——and Gold's reagent (7.4 g,
30 0.05 mol) in dig; oﬁslﬁ&tiash)omeﬁnlbédmxa.ﬂglefsemteﬁnaﬂgvﬁmfI ux for 24
hours. Sodium acetate (3.02 g, 0.037 npl) and acetic acid (1.65 nl, 0.029
mol ) were adé€l- W@WH@“‘“P@&%?IPWW‘;&FW@%B smmeliandeat ed for a further 3
hours. The vglgid.€9 sm&gﬁswmlﬁy(s\ﬁe lﬁg(oZﬂsﬁ%oPQI{ is 3ea99Rfed 62

evaporation, water ‘was ad o the residue, the solid was collected by
filtratioh, GhandtdI3Ni IH24)ad65- 7§hdleédedduntla@empgurdl(ﬁ3smg» Un%fyieddhaseet i c
acid vyiel ded al7 rbenzSX L9XY- 6- met hoxy- 3, 4- di hydr oqui nazol i n-4-one (8.7 g, 84
% vyield) as % ?/\Abl §6lid. 5 b) Dinethylformam de (0.2 m) was added

dropwi se to H NMRJ(]DMISCB&) 11.12 (s, 1H), 9.11 (s, 2H), 8.77 (s, 1H), 8.3 (s, 1H), 7.97 (d, 2H),

6- met hoxy- 7- d u -4-one (5.00 g, 17.9 mol) in
t hi onyl chl S?Hih??ﬁr#p)‘{{%g ﬁ'ﬂehﬁgécﬁ"gn was heated at reflux for 1
hour. The reRsiHOOESDS43T @+, excess thionyl chloride was renmoved in

vacuo and the resi c{ue was azeotroped W|th toI uene (3 x 50 m) to renove

t he | ast 1&f

di chl or onet hane (&ﬁ%arfgr%)msxte ; oﬁ% ﬂﬁaﬂ‘%&n}%ﬂ%\l&%ﬂgﬂ 194 gulpsl?ﬁ%g(‘?#,ed aqueous

sodi um hydrogen car te solution (100 wat er ) and the
or gani ¢ phasé-chiam-6 hiceuinazaling{2yromg,10 Ssamphdoesyntbesiy seepatentalyr at i on i n

BZFS"b?L&LdEO 9304 R frstTEbRsHAI 1048, 36 ik iR B Blow il ) 20 12
2H), 7.40 ( H-LMR(ME@ 11.105(s.2H4), 9.43 GO2H)s 8. 931:4)1H) NS 8((dVd)EB0 Ym; 301
M+H) +. r n of Conmpound 13 in Table 2 A solution of
El (|(_|)(2 ( N b%by@éﬁﬁéﬂ% @?Wm di ne) gPﬁ go) - 6- rr{et hoxy- 7- benzyfox;qhi nazol i
ne 20 hydr oM¥ (@vé BSD( 381 @8+K)". 25.2 nmmol ) in trifluoroacetic acid (150 m)

was heated at 75 C
Example 12 - Preparation of Compound 12 in Table 2

An analogous reaction to that described in example 6, but starting with
2-(N-benzoyl)amino-5-aminopyrimidine (14.0 g, 65.4 mmol) and
20  4-chloro-6-methoxy-7-benzyloxyquinazoline (19.6 g, 65.4 mmol), yielded the title
compound (33.0 g, 98 % yield) as a pale yellow solid :
'H-NMR (DMSO-dg) : 12.14 (s, 1H), 11.12 (s, 1H), 9.10 (s, 2H), 8.90 (s, 1H), 8.60 (s,
1H), 8.00 (d, 2H, J = 7 Hz), 7.55-7.65 (m, 1H), 7.45-7.50 (m, 4H), 7.30-7.43 (m, 4H),
5.35 (s, 2H), 4.02 (s, 3H) :
25 MS (+ve ESI): 479 (M+H)".
4-Chloro-6-methoxy-7-benzyloxyquinazoline, used as the starting material, was obtained
as follows :
a) A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (10 g, 0.04 mol),
(prepared according fo J. Med. Chem. 1977, 20, 146-149), and Gold's reagent (7.4 g,
30  0.05 mol) in dioxane (100 ml) was stirred and heated at reflux for 24 hours. Sodium
acetate (3.02 g, 0.037 mol) and acetic acid (1.65 ml, 0.029 mol) were added to the

reaction mixture and it was heated for a further 3 hours. The volatiles were removed by



for 4 hours. The reaction was cool ed, evaporated in vacuo and the resultant
was neutralised by addition of aqueous sodi um hydrogen carbonate sol ution.
The grey soMWa@tvasich precipitated was col |l ected and pur ipCrEBot§ss$3 ash
chromat ography on silica gel, eluting with 1-15 % nmet hanol in

di chl oronet hane containing 1 %triethyl an}g The 25 fractions fromthe
colum were concentrated in vacuo, the duct was crystallised by

addi tion of et¢vpboratiam weter wisckdfedop heaesidugrilie saiid was sellecied by bratien. cvgshedct ed

by SUGt1On 11t kPl BREab ) BEPhay g the 1151 © compoun:
(s, 1H) 10. 42 (Bbébylpx6atetiosy-3Hfihydsqbatin-42de (8. 240k %sr;em)wamtg 8.00 (d,
OH, :7Hz) 780(5 114) 7.55-7.65 (m 1H), 7.45-7.50 (m 2H), 7.05

(s, 1 g¥lits. . M5 (-ve ESQ : 387 (MH)-, WD 01/21597

PCT/ GBOO/ 03:5930) 63 DIMMaﬁﬁe)(oznaﬁaas(d\f&wdtop\ﬁmlsemﬁ&a of Preparation of
Compound 14 in Tabl e A m xture_ of

4- (((2- (N-be nz%wsham'ﬁﬁfn%’ FyPiriidenayinaralio - ane (&P .8xly.9 mmol) in thiony]

7- hydr oxyqui nagfd{de ¢ d@rxhl? Mpféﬁﬁfoﬁt\hﬁs hed airﬂa’ﬂuﬁfoﬁ:h%om@ reaction was
(2R)-(-)-glycidyl tosylate 5 (129 ng, 0.567 mmol) and ggt assi um car bonat e

(213 ny, 1.55 qenisd)exicess thienyt WMd@mme@m&ﬁmé@et@l v@s pggotrepedour s.

Th t

ol ut i on (10 ry SABAEE PRARPHEES 4P1S AR SRR CRP R Bher
Purificati oh by mldwhlor@mtma(ﬁ@mdbmc solutist Wacwashed ywtledsammte@aqmttsho@mmo %
nmet hanol in digchloro ha e Ia ti orH:)o egcé 24 % 10
yield) as a palT gf%ggrff E@Nbﬁn?ﬁﬁf@tﬁgg an%h afléc #%9. 68 (s,
I'H), 9.10 (s, dHdiové. @nésimn éxﬂﬁhateBS&Gexﬁ évapcraﬁ{)n ina®io yletded! H), 7.55-7. 60

| H, 7.45-7.50 50- 4.00 (s,
ém) 3H298 4. 014 %lﬂ?mﬁ(i&dm@@smmsollelﬁ{“ G g. 90% ﬂzmkwak%ﬁfom@hdz 75- 2. (78 (m

1H): 15 Ms (- V‘@lﬁﬁik) DM%@G)('\%%{%% 1H)'W35£(§Vm)5$lsb(d 28045 Ao\t Dy, 555@' e 15 -

Preparati on of Compound 157 n 2 'An " anal ogous reéeaction to t hat
descri bed ih ed@npPe(sidD but starting with (2S)-(+)-glycidyl tosylate

(5.23 g, 22.9 Mg?l-‘)e'E%%(ﬁ%JH@? title conpound (3 g, 32 %

Example 13 - Preparation of Compound 13 in Table 2

A solution of

4-(((2-(N-benzoyl)amino)-5-pyrimidine)amine)-6-methoxy-7-benzyloxyquinazoline

20 hydrochloride (12.36 g, 25.2 mmol) in triflucroacetic acid (150 ml) was heated at 75 °C
for 4 hours. The reaction was cooled, evaporated in vacuo and the resultant was
neutralised by addition of aqueous sodium hydrogen carbonate solution. The grey solid
which precipitated was collected and purified by flash chromatography on silica gel,
eluting with 1-15 % methanol in dichloromethane containing 1 % triethylamine. The

25  fractions from the column were concentrated in vacuo, the product was crystallised by
addition of ethyl acetate and ischexane and the resultant solid coliected by suction
filtration. Drying of this material yielded the title compound (3.72 g, 38 % yield) as a
pale-yellow solid :
'H-NMR (DMSO-dg) : 10.95 (s, 1H), 10.42 (s, 1H), 9.65 (s, TH), 9.10 (s, 2H), 8.40 (s,

30 1H),8.00(d, 2H, J = 7 Hz), 7.80 (s, 1H), 7.55-7.65 {m, 1H), 7.45-7.50 (m, 2H), 7.05 (s,
1H), 3.99 (s, 3H):
MS (-ve ESI) : 387 (M-H},



20 yield) as a pale yellow solid : ' H NV (DMSO d6) : 10 95 (s, I H), 9.68
(s, 1 H, 9.10 (s, 2H, 8.50 (s, I H, 8.00 (d, 2H), 7.80 (s, 1H,

7.55-7. 60WOMI2189) , 7.45-7.50 (m 2H), 7.22 (s, 1H), 4. 5‘tPT4GW0W§ 1H), 4.0
(s, 3H, 3.98-4.01 (m 1H), 3.35-3.45 (m 1H), 2.82-2.87 (m 1H), 2.75-2.78
(m 1H: 25 M5 (-ve ESI) : 443 (MH)-, M5 (+ve ESI) @ 445 (MrH) +. Exanple
16 - Preparation of Cqg ounﬁXlG in Table 2 A m xture of

N (5- ((6- metMBLireESL )(2355 nyl et hoxy) - 4- qui nazol i nyl ) ami no) -

2-pyrim di nyg) ﬁmﬂ% LrlaagnaﬂCoQ mmlvawm () pyrrolidinol (44ny,

0.51 30 mol ace eated _at 60 C for 2 days.
The reaction mi xtAmecturm@ K@oﬂ‘ébef&ﬁﬂ)%m@es remlﬁmy)a@mé‘é m5tkP%Whe resul ting

sol 1 o1 SEhifobluielictinbbbbial G pibSi ool OBt T Bugise phese

acetonitrsi| e(lzmnxg@ﬂm?mult) andpatapsidmicagbonate (Zlamgaééémmolhml d. Neutralisation

th K |l ect f
the rosul 1 rimeByTEapye s BEeltoreD bk § Bl TR tepene i Bodtfilaril | C0L 000
Erg, |ZE|) % g I iﬂéﬂ%edﬁlﬁto aqwaug @dﬁﬁi bichrbonatetsohbh (1m&mme tesiln®®lids, 1H), 5597720
S S

(m 114), 7.celectedsy °n2ﬁli5fa“°rl 12';)%%“0‘1 %f{aslac Fpeé’al’*%ms ‘%‘Gﬂ‘?‘“nﬁll)

4,05-4. 20 ) 8. m 1
> En. o 65 (mvm?-gbm /g‘m@lﬂmﬂ}l Q?dlélﬂ%ro%%me?yllageéi(tge %Momo (mp&luz{)f)S nﬁg@ig . GED -

114) : M® (Méd)ESIa)PaICYS@QWEMdl-ﬂ)+ M5 (-ve ESI) : 530 (MH) 10 Exanple 17 -
Preparati on /- 1l u t at
described i nl &W?@ d%)outorbssxgm}gn@“\xg’t ﬁi)agg’g? §I|ﬂng%gé q% 8006@

yi el ded t he 2H) VGOCsomﬁDGrSd 7(®J(nrrgH)674§ 260/ (ns 28, %22 (5, 1Hh4-6@ é@l(mdlﬂ H- NI\/R

(a 15 o 4 GomEsshign & (3, %%a&‘%%m 1242 %’2@ PGB 5503

IH), 490(51H)IH) 405415(m1 ,401(ml ,399(s 3H)
3.75-3.80 (i 20 4 2. 40- 2. 50 2 . 90- 2. 00
2H) : MBIY- L&SE%)'_EDSD %éﬂ‘("ﬂﬂ)ﬂ) (m 49, (m 2, (m

MS (+ve ESI) : 445 (M+H)
Example 15 - Preparation of Compound 15 in Table 2

An analogous reaction to that described in example 14, but starting with
(28S)-(+)-glycidy! tosylate (5.23 g, 22.9 mmol), yielded the title compound (3 g,32 %
20  yield) as a pale yellow solid :
'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.68 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.22 (s, 1H), 4.50-4.60 (m, 1H),
4.0 (s, 3H), 3.98-4.01 (m, 1H), 3.35-3.45 (m, 1H), 2.82-2.87 (m, 1H), 2.75-2.78
(m, 1H) :
25 MS (-ve ESI): 443 (M-H),
MS (+ve ESI) : 445 (M+H)".
Example 16 - Preparation of Compound 16 in Table 2
A mixture of N-(5-((6-methoxy-7-((2S)oxiranylmethoxy)-4-quinazolinyl)amino)-
2-pyrimidinyl)benzamide (150 mg, 0.338 mmol) and (1) pyrrolidinol (44mg, 0.51
30  mmol) in dimethylacetamide (1 ml) was heated at 60 °C for 2 days. The reaction mixture
was cooled and brine (10 m!) added and the resulting solids collected by suction

filtration. Purification was by reverse phase preparative hplc, eluting with 25 %



M5 (+ve ESI) : 502 (M+H)+. 20 Exanple 18 - Preparation of Conpound 18 in
Tabl e 2 An anal ogous reaction to that described in exanple 16, but starting
with pyroli#Wose2(586 ng, 0.51 mmol), yielded the title corpogrdntssl ngy, 41
%yield) as a white solid : "HNW (DVMVSO-d6) : 10.95 (s, 1 H), 9.70 (s, 1
H, 9.10 (s, 2H), 8.45 (s, 1 H, 8.00 (d, 25 21-1),7.80 (s, 1H), 7.55-7.60
(m 1H), 7.45-7.50 (m 2H), 7.22 (s, | ,651.90(d, 1H), 4.10-4.20 (m
114), 3.99- 4. O8ceonitriterip wapr ggitaining G Hp% triflue®atiy &cid. iNeutralishtiondvitiOan2méxtia (i n,

5H), 1.60-1.70 : : L)y 516  W0.01/ 21597 .
PEI)T/ GB0O/ 03593f‘(1%§"eé§%ﬁ%"|°%@fég“yﬁ 55@6%‘1?’ %’t“?’S @%&@5%83&‘8 "Té’?‘f‘% sofidsPy o> An
anal ogous r eac tictinn fitiratibmyicldetbthe titkeebnipousk@0pige28lB, yidid)tas & bhite kol ;i t h

D ort) s a ydRTRIRGBMSHE) 1084 Gtk ) 0.Fo GOTBRH A e 1y Tho s (3,
1H), 9.10 (s, 2H),7.9.(43H),97.551180 (u 18§ A45.7.504A, 217,789 (E,SZH)=J47§0(9,7H§54.39 60 (m
1H), 7.45-7.50 (m 2% 7.22 (s, 1H). 4.10-4.22 (m 1H), = 3.99-4.05 (m
2H), 3.98 (s, SHED).4.0 ~2§.(*9021%)n?~9%~|450?(111=§@,1-.9%(;,élr}},2&'91)2;801913m2&é—2(6ﬁ 2H)
. M5 (-ve ESI)(m, 588 ¢4k im, 2}%&?@226@ fE ,'?.45'-1.?5’*811,(1 H) +. Exanple 20 -

iDreparati on of Conpound 20" i n ) al ogous r'eaction to that
described i n e¥#nftve EBS : SBU(Mskarting with cyclobutyl amine (36 ng, 0.51
mol ), vyi el dedytche. b k&he gund (14 ng, 8 %yield) as a white solid : 15
" H NVR (DI\/SOdlgﬁs evﬁgﬂ&ls@w% 9.75 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H).
8.00 (d, 2¢),Exafifile(13 - Piddhration 2P Compousdl? iblPable’2 45-7.50 (m 2H), 7.20 (s,

1H); 5.00 (d, 1H), , 4. 10-4.15 ( . 4.00-.4.05 1H), 3.99 (s, 3H),
3.H235-3. 95 Em 1t|)|), As‘.‘T@?"g‘?‘%“’%ﬁ?@m%?CSEPW-IQ?’WPE*’Q@ Elﬁbf?ﬁmgmﬂl(z. 15 (H) m
2H), 1.55- 1. 70azktaindtdh mg, V81 bois®), Feldbd the Blté cdMpdihd 1128, B$3 iRl 2da -

Preparation of Conmpound 21 in Table 2 An anal ogous reaction“to’that
described in eXBi#fiddis, but starting with

'H-NMR (DMSO-d¢) : 10.95 (s, 1H), 9.70 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 {d,
15 2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (1, 2H), 7.22 (s, 1H), 4.90 (s, 1H),
4.05-4.15 (m, 1H), 4.01 (m, 1H), 3.99 (s, 3H), 3.75-3.80 (m, 1H), 3.10-3.20 (m, 4H),
2.40-2.50 (m, 2H), 1.90-2.00 (m, 2H) :
MS (-ve ESI) : 500 (M-H),
MS (+ve ESI) : 502 (M+H)".
26 Example 18 - Preparation of Compound 18 in Table 2
An analogous reaction to that described in example 16, but starting with
pyrolidine (36 mg, 0.51 mmol), yié}ded the title compound (71 mg, 41 % yield) as a
white solid :
'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.70 (s, 1H), 9.10 (s, 2H), 8.45 (s, 1H), 8.00 (d,
25 2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.22 (s, IH), 4.90 (d, 1H),
4.10-4.20 (m, 1H), 3.99-4.05 (m, 2H), 3.98 (s, 3H), 2.60-2.70 (m, 1H), 2.40-2.50 (m,
SH), 1.60-1.70 (m, 4H) :
MS (+ve ESI) : 516 (M+H)".



cycl opentylam ne (43 ng, 0.51 mml), yielded the title conmpound (24 ng, 13
%yield) as a white solid : "HNWR (DVSO-d(,) : 9.15 (s, 2H), 8.50 (s,

| H)y, 8.00Woh2239j, 7.90 (s, IH), 7.55-7.60 25 (m 1H) PCA/GBOMAITYH (m 2H),
7.20 (s, 1H), 4.00-4.20 (m 3H), 3.98 (s, 3H), 2.85-2.95 (m IH),
2.70-2.82 (m 1H), 1.75-1.90 (m 2H), 16555-1.70 (m 2H), 1.35-1.50 (m 4H)
. M5 (-ve ESI) : ( ) . M+H) +. Exanple 22 -
Preparat i on 2gRRMRSaETAAe YRS oot SFafretr ogous reaction to that
described in exa'mﬁﬁallaéousl?wch&lt%&hdtﬂ&cﬂbédhncfanimé he; bt stdrting/waki ne (56 ny,

0.51 mol el ded the title conpaound (65 ,350/ I V\/nt
solid : V\z) ﬁﬁ@ﬂﬁ@ﬁh@y W@Bﬂsldg‘%‘@e title ‘PQ%W%@ )58 /j 21‘6‘3159?613( s, | e
9.80 (s, 1H ell?‘ﬁ%&l , 8.50 (s, IH, 7.99 (d 2H) 7.80 (s, 1H)
7.55-7.60 (

45750(m2,712(s g 1H), 6.01 (d,
IH), 4.05% 4.'BONMR (DBE§O-dd) :00.954s, 139;)9753@,9@1)(%10@ H),w@s, HYJ. Bk 2H), 2. 20

(s, 3H ( E ) 5 arrple
23 - Preparﬁp #gfs’ égi'rgoundébz(&lvhﬁ%?a 6”2 ﬁ?:lE’a%Z(s }@ ?ég%/??%lﬁ to that
descri bed i r3.ex<a0p(me, 2HD, 3.B8i(s, 3Hp 213025 0v(im, EH) rSDHHEQOﬂlmAHD;dt}Oyl Ahime (57 ny,
0.51 rrrml) ﬁelded the title conmpound (18 ng, 10 % vyield) as a white
solid : )NI\/R(DIVISOdG) : 10.95 (s, 1H), 9.72 (s, 1H), 9.10 (s, 2H),
8.50 (s, 111&45(.7;,@%%1)((328(1«211:1)), 7. 80 (s, 1H), 7.55-7.60 (m 1H), 7.45-7.50

2 35 6. 90- 6. 95 2H), 5.03 (d, IH),
Elmlo szm(rﬁdsmeESsI 9@041\'1)‘5’{)(m oH), 3.98 (s, 3I(-|)m 3.H290 (s, (2H), K

2.60-2.80 (ngyabdie 20 MPrepaydtichdf)Com §df2Mﬁ“able215 M5 (+ve ESI) : 558
(MrH) +. Exa reparati on o TTB in Tabl e 2 An anal ogous

reaction to that Mewlogwdemm@!@dhﬁldéscn ed 19191‘3‘%&1511?’&%5‘%1{’&““‘& hanol ami ne

\(/\ﬁllt gg,soPl glcyc u&ﬁ%ﬁb?%@?g@oﬁ gi ggw?gﬂﬂgcc&&ﬁmﬁm &14]r§g, %%ﬁh&gl&s as a o
H, 8.01 (d,whifelolid7. 85 (s, 1H),
15 'H-NMR (DMSO-dg) : 11.01 (s, 1H), 9.75 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.20 (s, 1H), 5.00 (d, 1H),
4.10-4.15 (m, 1H), 4.00-4.05 (m, 1H), 3.99 (s, 3H), 3.85-3.95 (m, 1H), 3.15-3.25 (m,
1H), 2.50-2.80 (m, 2H), 2.10-2.15 (m, 2H), 1.55-1.70 (m, 4H) :
MS (-ve ESI) : 514 (M-H)".
20 Example 21 - Preparation of Compound 21 in Table 2

An analogous reaction to that described in example 16, but starting with
cyclopentylamine (43 mg, 0.51 mmol), yielded the title compound (24 mg, 13 % yield)
as a white solid :

'H-NMR (DMSO0-dg) : 9.15 (s, 2H), 8.50 (s, 1H), 8.00 (d, 2H), 7.90 (s, 1H), 7.55-7.60
25 (m, 1H), 7.45-7.50 (m, 2H), 7.20 (s, 1H), 4.00-4.20 (m, 3H), 3.98 (s, 3H), 2.85-2.95 (m,
1H), 2.70-2.82 (m, 1H), 1.75-1.90 (m, 2H), 1.55-1.70 (m, 2H), 1.35-1.50 (m, 4H) :
MS (-ve ESI) : 528 (M-H)',
MS (+ve ESI) : 530 (M+H)".
Example 22 - Preparation of Compound 22 in Table 2
30 An analogous reaction to that described in example 16, but starting with
5-methylfurfurylamine (56 mg, 0.51 mmol), yielded the title compound (65 mg, 35 %
yield) as a white solid :



7.55-7.60 (m 1H), 7.45-7.50 (m 2H), 7.20 (s, 1H), 4.45 (s, 1H), 4.05-4.20
(m 211), 3.98 (s, 3H), 3.40-3.50 (m 2H), 2.70-2.80 (m 1 H), 2.60-2.65
(m 3H) : M@evmsESI) : 504 (MH", M (+ve ESI) : 506 PCWHEHEpaA3SEE Exanpl e
25 - Preparation of Conpound 25 in Table 2 An anal ogous reaction to that
described in exarrpl e 16, but starting w t et hyI t hi oet hyl ami ne (53 ny,
0.51 mml) pldedthetltle corrpounda(q) , % ieldz as_a white
solid : HNNRHEM?OdshUOs?é(wH)f (s, ,ébl@(@?- » §§0 (solHp7.p2 (d, o) |
8.50 (s, 1 H, ( _ 4%-7.50
(m 2ty 7,20 1D PRy a B b s At em BT QU fer
3H), 2.67-2. 73(d(hﬁl) 41&)3429(61033),G@OQWBEHﬁ,?)OIs,BH),Z..BSZ.QQﬁm, 2PI3)2.201(s, B5Y3H, t ) :
WO 01/ 21597 P O%S@ %%% - M5 (-ve ESI) : 548 (MH)-, M5 (+ve ESI) :
550 ( M+H) +. I'& (M4 8-at i on of Compound 26 in Table 2 A sol ution
of 4-(((2- (_N—bpnsmydﬁmnm)(b/ﬁ—myrl m di ne)am no) - 6- net hoxy 5

7-(2-bronoet hox ) I , 0. and

54 were heated in a mxture

of tetrahydr of ur an Aﬂ&aﬁh&us@@&hoﬁbﬁﬁt hwcﬁseeh@énaﬁ@:e(ﬂé Bit)statttng #AthC for 20

hours. The reaction was cooled, poured into diethyl ether (35 m) and the
resul tant sol i dthiephenesiethylamive (57 mgy @61 @mol)»yzslfi@ﬁ%ﬁﬂecww d8mgt0 ¥ this
solid by flash RQg@hy on silica gel, eluting with 5-10 % 10

met hanol in di c Poérgggr;étﬁane yi el ded the title conmpound (23 ng, 10 %vyield)
as white g@oli diNMR.-(-HDWSO(@VB@%@ 1H), 00248 153, 9. 10Hy,, 21D, &30 (s HIHPS (®. 10 (s,

2H), 8. 47 5
1t|)|), SRS - %Mﬂéﬁ (ml i, 7‘!?%5%?"‘%%&%53(%%’? @?g s Ersn
3H), 2.95 (t, &%- sssem?zmzsos@65),@104236(@11#),399@)05 (&, 28), 6198 (LBE),3.9¢ 15 7

Hz), 2.10 (s, (glﬁ %(fm 1) : 501 (MH', M (+ve ESI) : 503 (M+H) +.
4- (((2- (N-benz }5)& % 1'm di ne) am no) - 6- met hoxy- 7- ( 2- br onoet hoxy)
guin zoI ine, usRd-BESHNGsEIMIEY,Ng material was obtained as follows :

15 MS (+ve ESI) : 558 (M+H)".
Example 24 - Preparation of Compound 24 in Table 2

An analogous reaction to that described in example 16, but starting with
ethanolamine (31 mg, 0.51 mmol), yielded the title compound (26 mg, 15 % yield) as a
white solid :

20 'H-NMR (DMSO-dg) : 9.80 (s, 1H), 9.10 (s, 2H), 8.45 (s, 1H), 8.01 (d, 2H), 7.85 (s, 1H),
7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.20 (s, 1H), 4.45 (s, 1H), 4.05-4.20 (m, 2H), 3.98
(s, 3H), 3.40-3.50 (m, 2H), 2.70-2.80 (m, 1H), 2.60-2.65 (m, 3H) :
MS (-ve ESI) : 504 (M-H),
MS (+ve ESI) : 506 (M+H)".

25 Example 25 - Preparation of Compound 25 in Table 2

An analogous reaction to that described in example 16, but starting with
ethylthioethylamine (53 mg, 0.51 mmol), yielded the title compound (36 mg, 19 % yield)
as a white solid :

TH-NMR (DMSO-dg) : 10.95 (s, 1H), 9.80 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,

30 2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H)}, 7.45-7.50 (m, 2H), 7.20 (s, 1H), 4.00-4.20 (m, 3H),
3.98 (s, 3H), 2.75-2.80 (m, 3H), 2.67-2.73 (m, 1H), 2.60-2.65 (m 2H), 2.50-2.55 (m,
2H), 1.15 3H, 1) :



20 Potassium carbonate (2.33 g, 16.9 mml) was added to a sol ution of
4-(((2- (N-benzoyl ) am no) - 5- pyri m di ne) am no) - 6- net hoxy- 7- hydr oxyqui nazol i ne
(1.40 g, W®.®GB15ol ) and 1, 2-di bronoet hane (6.75 g, 36.%T 3%’(?1

di net hyl formam de (120 m) and the reaction heated at 85 C for 20 hours.
At the end of this period, additional gotassium carbonate (1.24 g, 9.0
nmol ) and 1, 2-di br onoet han (3.82 g, 18.0 mmol) 25 were added and the
reaction hedM®&vaESHs5 @%%)4 hours and then at ambient tenperature for 16
hours. The into saturated brine (200 m) and the solid
whi ch prec|l\gal}lt%La‘{eceE(;ISva\\ggs5 glglﬁnggt ed by suction filtration. Purification by

fl ash chr onExamm hCompound 26 inFable2 h 510 % net hanol in

di chl or omet hane y -(N- -methoxy-

4- (((2- (N-benzoy arr‘lqﬁgo%(%z bcnzo%%anelalrr]r‘l))nsofynmldme%o;no-)76me brormet hoxy) -

30 qui nazol iTE- l(r&ﬁaethw)Ma%lgméH})maé) md)mlﬂdi-dm\ﬁﬂw)eﬂwﬂl igrine

PCT/ GBOO 035 9.11 (s,
2H), 8.49 (5(85416“? W&Q@@%tg?“?@?gf{?ﬁﬁﬁ”mg?ﬂ?"ﬁi% 7.62 (m |
H), 7.48-7. Sfiméthy laé’eltﬂmldg (14hl) 4170 9C ﬂu&ZO Kousl Thé reaction was cooled, poured into

2H, J=7Hz), 3. 99(s, 3 838(t .. Mb (-ve ESI) .: 3, 495 (M 5
MB (+ve )ESI) dieth (549@:% qlk,ngq)theregl OBde?SCéletgf,E)fﬂiﬁf 8‘?1’4‘ f%rrpm(de)ﬂ in
Table 2 An afq@%ﬁg dhbd (q;%pq,, |h@ﬂlicé 1eehaigvath610 Ut starting
with 4-am no- %&ﬁ?g?ﬁ@%g??%ﬁ 36atmml ?0 yi el %bed tgg title corrpound (6
g, 4 %y e|ru9thamlsmamc1~dﬂrbmwh¢rteeneé®rluthp titleygmppund\@8 peniYagield) as whitgo (s,
IH), 9.70 (s .ht), 9.10 (s, 2H), 8.50 (s, 114)800(d 2H) 7.80 (s,
11-1), 7.60-385 (m IH), 7.50-7.55 (m 2H), 7.20 (s, IN), 4.20 (t, 2H),
3.90 (s, 3HH-NBIR{DNISO-H)10.93 (§0H)19.75Xs) LH)29.50 (s; 2H), B4y (s, 1H2(7%(Qo (4H, m

pr opar at 1 on S JaHBe R0 5 1 7eah Gn AR ih ToE e AR QLR ARRLE =7 -

descri bed i nz}ma:rmm), 209 (4 0H), 2U9BN(t, RHQJ wi7tH), 2652l § 2- k)30 (t,12H,dropanol
(121 ny, 1.36 mml ielded the title conpound (65 ngy, 47 %yield) as an
of f whit® sof P@»2. “(DMBO-d6) : 9.02 (s, 2H), 8.31 (s, IH), 7.90 (d,

2H), 7.80 (SMSI:S) Esi)g@imqq) 20 (m i H), 7.45-7.50 (m 2H), 7.10 (s, |
9. 4.10 (t’MS(+veESI) 50(3(M 3.20 (s, 2H),

4-(((2-(N -benzoyl)ammo)—5-pyrimidine)anﬁno)-G-methoxy—?-(2-bromoethoxy)

quinazoline, used as the starting material was obtained as follows :

20 Potassium carbonate (2.33 g, 16.9 mmol) was added to a solution of
4-(((2-(N-benzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-hydroxyquinazoline (1.40
g, 3.60 mmol) and 1,2-dibromoethane (6.75 g, 36.0 mmol) in dimethylformamide (120
ml) and the reaction heated at 85 °C for 20 hours. At the end of this period, additional
potassium carbonate (1.24 g, 9.0 mmol) and 1,2-dibromoethane (3.82 g, 18.0 mmol)

25 were added and the reaction heated at 85 °C for 4 hours and then at ambient temperature
for 16 hours. The reaction was poured into saturated brine (200 ml) and the solid which
precipitated was collected by suction filtration. Purification by flash chromatography on
silica gel, eluting with 5-10 % methanol in dichloromethane yielded
4-(((2-(N-benzoy!)amino)-5-pyrimidine)amino)-6-methoxy-7-(2-bromoethoxy)-

30  quinazoline (537 mg, 38 % yield) as white solid :



2.85-2.95 (m 2H), 1.60-1.70 (m IH), 0.98 (s, 6H : M5 (-ve ESI) : 502
(MH M (+ve ESI) : 504 (MtH)+. Exanple 29 - Preparation of Conpound 29
in Tabl e 2 2BoMmisaral ogous reaction to that described in reragpbess®6, but
starting with cycl opropanenethylam ne (96 ng, 1.36 mol), vyielded the
title conpound (50 ng, 38 % yield) as an off white solid : '"H NWR
(DMBO-d6) : 9.01 (s, 2H), 8.30 (s, iH, 7%0 (d, 2H), 7.75 (s, 1H),
7.45-7.52 (| HE-NMR @M8071:20096n(s, 2H), 9.78 (L BH).D. 111 (8)2H) 48 4%(s( kH), 298 (d, 3. 82 (s,

3H), 2.90 (t, - 0.%0+0 ( 1 ok -0, 10 (m
29 \B (- veleds Thgb 1S i ST L ik R R, 2l sV 401 30
PCT/ GBOO/ 035932H,69- EXa)pl9e (s36H), 3Bgep2M =+ PHzpf Conpound 30 in Table 2 An
anal ogous reaction th cribed in exanple 26, but starting with

t et r ahydr of urfMﬁjT"éﬁ%ﬁé 4%@%?21&&)1. 36 mmol ), yielded the title conpound (27
ng, 19 % yiel gk (@5 B8Y) ofds, ygyi olid: 5'HNW (DVSO-d6) : 10.95 (s,

IH), 9.70.(s, IH, 9.10 (s, 2&?%.45 (s, IH, 7.98 (d, 2H), 7.80 (s, 1H),
7.55-7.60 (m Example27sPreparationof Compounddyipdabled 4 20 (t, 2H), 4.00 (s,
3H), 3.80-3.90 (m pl11) RCI/ | : , 3.00 (t,
2H), 2.62 (d, 2H), T 710"?%%%”?%’@4 ,eSlir.’%f”l%‘égéEe%s%ﬁ)%’ﬁ}é e ESI) :
514 (MH)', JbanBo(l+wane(1R1 mgbh s tivel)) vield@henitleecoBpoundib apga s &b vield) of
Compound 31 inas'lélat%he ,g\nﬁda,nal ogous reaction to that described in exanple
26, but starting wth —prperidine (116 my, 1.36 mol), yielded the title
conmpound (80 nEH-NMR OMBGIdd): 18808 LHROI70i1HR, I8 (5,H), §.50 (sHINMROE @VBO- d6)

. . . .99- 1H),
B AT
2ot 5 0 (M 9 ORI 00 B s |

MS (-ve ESI) : 502 (M-H},
MS (+ve ESI) : 504 (M+H)".
15 Example 28 - Preparation of Compound 28 in Table 2

te

An analogous reaction to that described in example 26, but starting with

2-amino-2-methyl-1-propanol (121 mg, 1.36 mmol), yielded the title compound (65 mg,

47 % yield) as an off white solid :

'H-NMR (DMSO-dg) : 9.02 (s, 2H), 8.31 (s, 1H), 7.90 (d, 2H), 7.80 (s, 1H), 7.55-7.60
20 (m, 1H), 7.45-7.50 (m, 2H), 7.10 (s, 1H), 4.10 (t, 2H), 3.92 (s, 3H), 3.20 (s, 2H),

2.85-2.95 (m, 2H), 1.60-1.70 (m, 1H), 0.98 (s, 6H} :

MS (-ve ESI) : 502 (M-HY,,

MS (+ve ESI) : 504 (M+H)".

Example 29 - Preparation of Compound 29 in Table 2

25 An analogous reaction to that described in example 26, but starting with
cyclopropanemethylamine (96 mg, 1.36 mmol), yielded the title compound (50 mg, 38 %
yield) as an off white solid :

'H-NMR (DMSO-dg) : 9.01 (s, 2H), 8.30 (s, 1H), 7.90 (d, 2H), 7.75 (s, 1H), 7.45-7.52
(1H, m), 7.38-7.42 (m, 2H), 7.15 (s, 1H), 4.10 (1, 2H}, 3.82 (s, 3H), 2.90 {t, 2H),
30 0.75-0.90 {m, 1H), 0.25-0.35 (m, 2H), 0.01-0.10 (m, 2H) :
MS (-ve ESD) : 484 (M-H),
MS (+ve ESI) : 486 (M+H)".



Exanple 32 - Preparation of Conpound 32 in Table 2 A m xture of.

4- (((2- (N-benzoyl ) am no) - 5- pyri m di ne) am no) - 6- net hoxy

7- ( 3- chl owemMBPYXY) - qui nazol i ne (200 g, 0.43 nmol), P&W‘F’RS’B’M“% | -ol (192
ng, 2.15 mmol) and sodiumiodide (65 ng, 0.43 mml) in dinmethyacetam de (5
m) was heated at 80 C for 5 hours. Thg solvent was renoved in vacuo and
the residue 25 di ssol ved |n me anol ( nj Ater (10 m) was added and
the resul ti it Shale 1 | tration and washed with

wat er, sodi um bi %rahﬂawr&ahdﬂtb%ta&medWEﬁn 1426y bitgtapfing Wigh SO | d y| el ded
thetltle conpound (78 ng, 35 %yield) as an off whit

(DVBO- d6) : tgramdreﬁnﬂxmlamme(m&n{gsl 3¢ mmol); yiglgeds ths ditle ﬁ?mmlbﬂg @70'@&’ 1(9s/° 1H) 30

7.43-7.60 1 421t3 3. 99 3H), 3.40 2H) ,
2. 40-2. 65 E °15%f’“z{f¥’3‘8g§°hd it ( H) ST (M sio

. 1. 40 l—g S+ve ESl) : 518
(M+H) WOs01/ E{JISDIR(IB(MS@BQO/IO.%QSBIHXON(S lH),910(5,2 ), 8.45 (s, 1H), 7.98 (d,

4-(((2-(N-Db 0 7 r opoxy) -
qui nazol i neezl?'ésié8 §nhﬁ-.25§ ar t('lnrqlgﬂ*’rgf)e% was ‘o %@Ghy%) 4&6 (bg

exanpl e 53. (s,BHME®3.96 (m, Feha0-a178 (m, 1), ESHIE(0, BI), B:@O'(’GBHh 2;62Ad,

anal ogous react| th ed exanple 32, but starting with 5
2-am no- 2- m—:zt}ﬁy ?Sgé'ﬂt‘fﬁ)ofsﬁiéélz lﬁg 15 mmol ), yielded the title
conpound (8&\/@%‘,6135 Yay(lH), as an off white solid : 'H NVR (DVSO- d6)

9.10 2 96-8.00 (d, 21-1, 3 = 6.9 Hz), 7.81 (s, 1H),
7.43- (7860) (FDrMSmeE)lﬁjﬁkg/f“inM) 440((bs 1H), 4.21 (t, éH, J :gSSHz),H)

3. 99 (s, 3|_D%§g:’_n§glé'gl_(preﬁﬁ%mn%f@gm&bﬂndgﬂ-ih)TabieQS (m 2H), 0.95 (s, 6H)
10 M5 (+ve repar ati on of Conmpound 34 in

Table 2 An anal ogommalomtreaﬁhon@tbﬁéﬁscab@dﬂﬁmh??ﬁ Suestasting WBh put starting
with cycl opr, 0 tah e
corrpouné (1?Wp%1n%gzm%}§’$%&§§l%dt§?&%némg"osolng%gd%/}l fd ésa%CDC13)
8.60 (m 2H)off @hidbsolid: 1H), 7.55-7.80 (m 31-1), 7.20-7.25 (m 1H),
7.10-7.15 4) e m 4H),
0 1o 3 obs ¢ rnMR mvSO4P e o El s a1k FE s i) g 5982 (M 4T

(m, 1H), 7.45-7.57 (m, 2H), 7.20 (s, 1H), 4.20 (t, 2H), 3.98 (s, 3H), 2.70 (t, 2H),

2.40-2.50 (m, 4H), 1.42-1.57 (m, 4H), 1.30-1.40 (m, 2H) :

MS (-ve ESI) : 498 (M-H),

MS (+ve ESI) : 500 (M+H)".

20 Example 32 - Preparation of Compound 32 in Table 2

A mixture of 4-(((2-(N-benzoyl)amino)-5-pyrimidine)amino)-6-methoxy-

7-(3-chloropropoxy)-quinazoline (200 mg, 0.43 mmol), 4-aminobutan-1-ol (192 mg,
2.15 mmol) and sodium iodide (65 mg, 0.43 mmol) in dimethyacetamide (5 ml) was
heated at 80 °C for 5 hours. The solvent was removed in vacuo and the residue

25  dissolved in methanol (2 ml). Water (10 ml) was added and the resulting solid was
collected by suction filtration and washed with water, sodium bicarbonate solution then
water. Drying of the solid yielded the title compound (78 mg, 35 % yield) as an off white
solid :
'H-NMR (DMSO-dg) : 9.10 (s, 2H), 8.41 (s, 1H), 7.96-8.00 (m, 2H), 7.81 (s, 1H),

30  7.43-7.60 (m, 3H), 7.15 (s, 1H), 4.21 (t, 3H), 3.99 (s, 3H), 3.40 (m, 2H), 2.40-2.65 (m,
4H), 1.90-1.98 (m, 2H), 1.40 (m, 4H) :

MS (+ve ESI) : 518 (M+H)".



Exanpl e 35 --Preparation of Conpound 35 in Table 2 20 An anal ogous reaction
to that described in exanple 32, but starting wth tetrahydrofurfurylam ne
(218 ny, 2. onnpby?, yielded the title conpound (51 ng, 2ZT6BNYHBIA) as an
off white solid : "HNW (DVM5O-d6) : 9.10 (s, 2H), 8.41 (s, 1H), 7.96-8.00
(m 2H), 7.81 (s, IH), 7.43-7.60 (tn, 314), 7.15 (s,1H), 4.21 (t, 3H),

3.99 (s, 3H), 3.55-3.95 (m 3H), 2.80-2.85 25 H-Eg255260(m2H)

éo 41-1. gng m &K{2- mmueylmnﬁérgmﬂn@wamm}-&me&em -ghlgwpropp¥sdpar at i oln of
oun in n exanpl e

32,rrpbut starti ﬂmgxﬁg pyr gl neg%&g;%k%gt%dw&{[]ﬁﬂg aglgg dt3he ti trrlpe

conpound (34 an’k e 33 ting ofiComPOuwmd 33 intWable 150l i d : WO 01/ 21597

PCT/ GBOO' 03593 71 | H- N DV5.O-d : 4

7.96-8.00 (d, 2H, JA‘”‘“?P/R ‘is,feaf?‘%‘i“’?%%t desfﬂée(‘)’"(ie’i??l’w %@g‘(tﬁfmg‘ﬁ)‘“hb 15 (s,

1H), 4.21 (§, B3&EhinoR-B8th{isp roML—olZl%Qné 205 nfidl), §id)ded the. 1910 cdmPSunti 88 BY) |

1.80 (m 414): (+ve ESI (MtH) +. 5 Exanple 37 - Preparation of
Conpound 37 in# qﬁé’ﬁl‘%d)?sﬂﬁogir‘i‘ﬁ*% i9s reaction to that described in exanple

32, but starti r}gwgtpmgon%prwg,lﬁgrgm @eu()Z';tgG ggg(gzﬁaggg@lg& /415isded t he

t|tIe conpound as an of te solid O d6)

.(mg %20(37 igo 1%7«1‘:_3. (69 (my m),’iﬁga)slﬁ} a0 by, 112},4)121 ?t,gi,;gs??z}ﬂg:‘;i@g 5)9’83(371 60
IH), 2.35-2. 4? g%ﬁﬁgf’gﬁ% %%Q"Z Zﬁ)ii%ﬁj(é 6@5 1.45 (m 2H) : MS (+ve
mxture of é“?‘?%é*x{?‘%fgﬁzo;ﬁﬁf%“ n0) -5 pyr i i di nG) am no) - 6- et hoxy 15

7- hydr oxyqui naEgdm e3 212& tmﬁaﬁﬂ?ﬁm 4 in Table 2

mol) and chest um Al SOREYS VEb fte 4 R b Bt R i e ( 1

m ) were heat edjclo@mgpm@&y&ﬁwuQﬁmgwrss:nmlbeﬂal@acmdtcmcmgomﬁqwmdg, s5aqueous
sodi um hydrogep carbonate solutjon (10n) was added and the resul tant

solid was coll é’&ﬁ%@aﬁﬁngﬁé‘t’#%ﬁ) il tration. Purification by flash
chromat ogr aPhYI on_sil
H-NMR (C5CL) - 8.60 (m, 2H), 8.05 (m, 1H), 7.55-7.80 (m, 3H), 7.20-7.25 (m, 1H),
7.10-7.15 (m, 1H), 7.15 (s, 1H), 4.21 (t, 3H), 4.05 (s, 3H), 3.75 (m, 4H), 2.45-2.61 (m,

6H), 2.20 (m, 2H) :

MS (+ve ESI): 521 (M+H)".

Example 35 - Preparation of Compound 35 in Table 2
20 An analogous reaction to that described in example 32, but starting with

tetrahydrofurfurylamine (218 mg, 2.15 mmol), yielded the title compound (51 mg, 22 %

yield) as an off white solid :

"H-NMR (DMSO0-ds) : 9.10 (s, 2H), 8.41 (s, 1H), 7.96-8.00 (m, 2H), 7.81 (s, 1H),

7.43-7.60 (m, 3H), 7.15 (s, 1H), 4.21 {t, 3H), 3.99 (s, 3H), 3.55-3.95 (m, 3H}, 2.80-2.85
25 {(m, 2H), 2.55-2.60 (m, 2H), 1.41-1.98 (m, 6H) :

MS (+ve ESI) : 530 (M+H)".

Example 36 - Preparation of Compound 36 in Table 2

An analogous reaction to that described in example 32, but starting with

pyrolidine (153 mg, 2.15 mmol), yiclded the title compound (34 mg, 16 % yield) as an

30 off-white solid :



20 gel, eluting with 5-10 % net hanol in dichlororrethane yielded the title
conpound (81 ny, 27 %yield) as a pale yellow solid : H-NI\/R@; DVEO- d6)

10. 95 (s, WDH1219770 (s, 1H), 9.10 (s, 2H), 8.45 (s, 11TBCVEBHAPY, 2H)
7.80 (s, 1H), 7.55-7.60 (m 1H), 7.45-7.50 (m 2H), 7.30-7.40 (m 4H)
7.22-7.25 (m 1H), 7.20 (s, 1H), 4.15 4d, 2H), 3.98 (s, 3H), 3.80-3.95 (m

2 00-2. 20 ( MOSMR OMAO-0a g 21D) wﬂw S8 i o8, 123 18456 ey

Exanpl e 39 - }g’rﬁﬁ?%hﬁmmﬁ@w@mﬁdﬁ% BH), 330l(5 321)&140&2161 @@®EHp, reaction to
t hat described in exaqgg , but Starti ng with 30 i sonipectoam ne (64 ny,

0.51 mmol ), 90el.9%an.t2kB, 189 (v 4B rpound (25 my, 19 %yield) as a white
solid : WD 01/21597 PCT/GBOOQ 93593 72 'H NMR (DMSO-d5) : 11.0 (s, 111),
9.90 (s, 1H) M§ (e ES): SL@Q:(MHB 50 (s, 111), 8.01 (d, 211), 7.90 (s, 111),
7.60-7. 7% (Bxa 37,;,13,(3,,45, 2H), 6.80 (s 111),
4.00-4.2 211),1.90-2.20 (m 3H),
1.50-1.80 (m 418n malwg‘m(s-rmmsuo)thatdmbe(dmssmnple SZ,WEIM‘BQT) : 573

e P e LR N 15 M4l 5 e 00

2- am no- 2- etylwdl)pfs@ﬁaffewtﬁt,eSehH ol (59 ng, 0.51 nmol), yielded the title

Torbe (s, 3 e R Gha3e oy o A ALY B giopdm, A MR MED £ 7510
(76901(H)s’ 1013.1172463-'76@?1\73}907(57'(5 18] 145 (s, 46), 3.283Qt, GH), mglos,,m, 290 (@5, 1)) , 5. 00

, , 4,00-4.18 2 .98 (s, 311 3.80-3.90
(m 1H), 3. 1233%22@(1{%{% 139%05(2%8)21 38501( rgﬁméﬁ) 2] 40(2 50 (¥n 211),
120130(rn 0.70-0.95 (m 3H: M (-ve ESI) : 562 (MH", 15 M5
(+ve ESI) Mﬁﬁ‘(el\l{%—ﬁm%rﬁile 41 - Preparation of Conpound 41 in Table 2

An anal ogou 39platdivh of Conlpolifd!3s {h Fatdd®! € 16, but starting with
3- am no- 3- n}'{MﬂT’aﬁﬁﬁ%—m_‘%"ﬂ—Tﬁu el ded the title conmpound

(28 g, 23 % yi &) njxters of4{(§2-{M-bsuroyldpmino)-5-pyrimidine)amino)-6-methoxy-
15 7-hydroxyquinazoline (223 mg, 0.515 mmol), 2-(4-methylphenylsulphonyloxymethyl)-

4-benzylmorpholine (279 mg, 0.773 mmol) and caesium carbonate (502 mg, 1.55 mmol)
in dimethylacetamide (1 ml) were heated in at 60 °C for 20 hours. The reaction was
cooled, aqueous sodium hydrogen carbonate solution (10ml) was added and the resultant
solid was collected by suction filtration. Purification by flash chromatography on silica
20  gel, eluting with 5-10 % methanol in dichloromethane yielded the title compound (81
mg, 27 % yield) as a pale yellow solid :
'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.70 (s, 1H), 9.10 (s, 2H), 8.45 (s, 1H), 8.00 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.30-7.40 (m, 4H), 7.22-7.25
(m, 1H), 7.20 (s, 1H), 4.15 (d, 2H), 3.98 (s, 3H), 3.80-3.95 (m, 2H), 3.45-3.60 (m, 1H),
25 3.42 (s, 2H), 2.85 (d, 1H), 2.60 (d, 1H), 2.00-2.20 (m, 2H) :
MS (-ve ESI) : 576 (M-H)’,
MS (+ve ESI) : 578 (M+H)".
Example 39 - Preparation of Compound 39 in Table 2
An analogous reaction to that described in example 16, but starting with
30 isonipectoamine (64 mg, 0.51 mmol), yielded the title compound (25 mg, 19 % yield) as
a white solid :



20 'H- NWR (DVMSO-d6) : 10.95 (s, 111), 9.83 (s, 111), 9.13 (s, 211), 8.48
(s, IH, 7.97 (d, 211), 7.88 (s, 111), 7.55-7.60 (m 111), 7.45-7.50 (m
211), 7.22 (egolddey, 4.00-4.20 (m 211), 3.98 (s, 311), rB&TRBIBBE (m
111), 3.50 (t, 211), 2.55-2.75 (m 211), 1 50 (t, 211), 1.02 (s, 611): M
(-ve ESI) : 546 (MH)- 25 M5 (+ve ESI) 548 (M+H) +. Exanple 42 -
Preparation of Corrpound 42 in Table 2 An "a?nal ogous reaction to that

described in etaNMROMSOsL): létoe(ﬁ,tlﬁl%d? N GsHH)22 BnfsndiD28. AR tshill B Op &hFH)L 44

Cotid - a0 KR Bl ey P ESPRRORG, 31 s, 26D, c fpud, B e b U1 ) €
8.48 (s, 111),(n39, 3(9&(5, 3),12.90-F 2B ¢, (1), 1.90-.20 {n, 350,71 801 86(m, 4B, 7. 45- 7. 50

(m 211), 7. 20%)5( 5? Qubf TH, W0 01/21597 PCT/ GBOO 03593 73
4.00-4.20 (m %:?Eiy 3.90-3.80 (m 1H), 3.15-3.20 (m 2H),

2.50-2.70 (4n Mglrl)rve@sw?»mm@m M5 (-ve ESI) : 532 (MH M (+ve ESI)
534 (MtH) +. 5 Exarrp e 43 - Preparatlon of Co ound 43 in Table 2 An
anal ogous reack g 40 ¢ Reepar; ampoundAD in o , but starting with

el S?GQZ' a;” e, (Sl gho b a8 ’*B‘%"%‘J‘P%%Q@S‘*%%s”gﬁ“ "
8.50 (s, Zagino2dethydrepane-i 38ﬁ01((§9 mg;O 51 mool), Bgded thotitlerqompeynd (%5215- 7.50

2 7 22 % . 00- 4. 20 2H), 3.97 3
gm85 5096 (m ‘%%)28 W‘SB’??O%H{“%“&@FD 2.30-2. 40(Enm |H)H) 1. 75- (1885 (H)m 2H) ,
1.60-1.70 (urn ' NMRL(IDESQ-d58 1095 ) H),0.858s, THLD. (2T, m;msqv,smwm gl) : 542

'S U3 Tl bt el D Sl a P

starting racend m-A,Zsaﬁ]ngptr oRANY (m (38, N8 (sO31H13. mbb(mylml 31@01-312b“<‘ml itle

(e 1h 6. 50 10, 2805 sbemotihy Shoadp medol B Spip, 2 S0 paB 38~ 10 °°
MS (-ve ESI).SGZ(MH),

15 MS (+ve ESI) : 564 (M+H)".

Example 41 - Preparation of Compound 41 in Table 2

An analogous reaction to that described in example 186, but starting with
3-amino-3-methyl-1-butanol (52 mg, 0.51 mmol), yielded the title compound (28 mg, 23
% yield) as a white solid :
20 'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.83 (s, 1H), 9.13 (s, 2H), 8.48 (s, 1H), 7.97 (d,
2H), 7.88 (s, 1H), 7.55-7.60 {m, 1H), 7.45-7.50 (m, 2H), 7.22 (s, 1H)}, 4.00-4.20 (m, 2H),
3.98 (s, 3H), 3.80-3.95 (m, 1H), 3.50 (t, 2H), 2.55-2.75 (m, 2H), 1.50 (t, 2H), 1.02 (s,
6H) :
MS (-ve ESI) : 546 (M-H),
25 MS (+ve ESI) : 548 (M+H)".
Example 42 - Preparation of Compound 42 in Table2 |
An analogous reaction to that described in example 16, but starting with

2-amino-2-methylpropanol (44 mg, 0.51 mmol), yielded the title compound (52 mg, 43
% yield) as a white solid :

30 'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.76 (s, 1H), 9.12 (s, 2H), 8.48 (s, 1H), 7.97 (d,
2H), 7.84 (s, 1H), 7.55-7.60 (im, 1H), 7.45-7.50 (m, 2H), 7.20 (s, 1H), 4.5 (s, 1H),



20 2H), 7.88 (s, IH), 7.55-7.60 (m 1H), 7.45-7.50 (m 2H), 7.23 (s, 1H),
5.00 (d, 1H), 4.20-4.35 (m 1H), 4.02-4.20 (m 2H), 3.98 (s, 3H), 3.96 (m
1H), 3.20wWa.®881om 2H), 2.70-2.73 (m IH), 2.55-2.65 (RAT/GBIN/03593 95- 0. 98
(m 3H), 0.80-0.85 (m 1H: M5 (-ve ESI) : 518 (MH M (+ve ESI) : 520
(MrH) +. 25 Exanple 45 - Preparation of nmpound 45 in Table 2 An anal ogous
reaction to that described in exarrgle 1 but starting wth {)pentyl anm ne

(52 ny, 0.5H.00rbR0 (myBH) HET(s: HO, 3.99-BS0&mdliAd 53229 (g 2H)3- i%?ﬂ% ) as a

white solid O-d6) : 10.95 (s, 1H), 9.73 (s, | 9.11 2H) ,
8. 48 (s, 1m2H)8WJ&)DNSO oH), 7.82 (s, 1H), 7.55-7.%50 (rnH)lH), 7.22-7.2?)

Em EL)D 7. S (&¢ ESH): ,5323(M€H)(s7oll(—|), 4.00-4.20 (m 2H), 3.97 (s, 3H), 3.94
m m 2H), 2.35-2.40 2H), 0.80 (s,
: \/\001(2155‘45%6?/“@%6335%5 ‘74 MB (.H)ve ESI) : 546 EMH)H) VB (+v(eSES|6)H):

548 (MrH)st. ¢ 83 4Prepafitionaf Compound 4 2 46 in Table 2 An anal ogous
reaction to that described in l.e 1 but sta th
(2- ani nonet hyl ) - EWFF”(‘J‘P?’HW%?FB%“ mﬁx%“iplﬁ% '%\1"&‘(% the title

Corrpound ( 49c1cl'39exyi§§nr@ | %fdb Sﬁﬁmibl ietd@d geltidd compd‘dnwm N6 gfeld) as 9. 84
(s, | 8 , 7.97 (d, 2H), 7.88 (s, 1 H),
7.55-7. 60 (mwluM)sohc? 45-7.50 (m 2H) 7 20 (s, | H, 4.00-4.20 (m 2H),

3.98 3
3% (25 20 (H)raﬂ-g%ﬁﬁjzﬁgg%éf 55070]%91 %39 2ﬂﬁs@6\(ss 1111%)7 97%53?627 80 |I'l—I),5|E‘S|)5 -
3H), 1.000 (t7.58%Hp0 (m, NB, 7.45F.58%n) 2H) 52.2_ (s( VHDS, 015 1@@0&529 (m, lﬁ)33 PRAH) +.

Chat descr | B DR SR - 200E s fiha 0PIt ) AL S IR ne

(58 mg, 0. 511 607D (my2H), 460-1i58¢miliH)) @GP Gu/TH)(:54 ny, 43 % yield) as a

white solid : ' H NVR ( ): 10.95 (s, IH), 9.73 (s, 1H), 9.10 (s, 2H),
8.50 (s, | MM8(osESD: 54%5%‘%7 80 (s, 1 H), 7.55-7.60 (m T)H), 7.4(5-7.550

(m 2H), 7. 20s((Sve BSH) s4s0PAs, 1 H),

15 Example 44 - Preparation of Compound 44 in Table 2

An analogous reaction to that described in example 16, but starting racemic
2-aminopropanol (38 mg, 0.51 mmol), yielded the title compound (29 mg, 25 % yield) as
a white solid :

'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.80 (s, 1H), 9.20 (s, 2H), 8.50 (s, 1H), 7.97 (d,

20 2H), 7.88 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.23 (s, 1H), 5.00 (d, 1H),
4.20-4.35 (m, 1H), 4.02-4.20 (m, 2H), 3.98 (s, 3H), 3.96 (m, 1H), 3.20-3.30 (m, 2H),
2.70-2.73 (m, 1H), 2.55-2.65 (m, 2H), 0.95-0.98 (m, 3H), 0.80-0.85 (m, 1H) :

MS (-ve ESI) : 518 (M-H)',
MS (+ve ESI) : 520 (M+H)".

25  Example 45 - Preparation of Compound 4S in Table 2

An analogous reaction to that described in example 16, but starting with
neopentylamine (52 mg, 0.51 mmol), yielded the title compound (25 mg, 20 % yield) as
a white solid :

'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.73 (s, 1H), 9.11 (s, 2H), 8.48 (s, 1H), 8.00 (d,

30 2H), 7.82 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.22 (s, 1H), 5.00 (s, 1H),
4.00-4.20 (m, 2H), 3.97 (s, 3H), 3.94 (m, 1H), 3.17 (s, 2H), 2.60-2.70 (m, 2H), 2.35-2.40
(m, 2H), 0.80 (s, 6H) :



4.00-4.20 (m 2H), 4.00 (s, 3H), 3.90-3.98 (m 2H), 2.55-2.70 (m 3H), 2.40
(d, 2H), 20 1.55-1.80 (m 6H),1.05-1.20 (m 311), 0.80-0.90 (i, 2H : M
(-ve ESI) : 936/ (M'H) -, M5 (+ve ESI) : 558 (M+H) +. ExanplrE€TABWOFXEpar ati on
of Conpound 48 in Table 2 A m xture of

4-(((2- (N—benzoyl)am no) - 5- pyri m di ne)am_go) 6- met hoxy- 25

7- (2- br onoet hoxy) - qui nazol i ne_ (350 ny, 07 mmol ), |-nethyl-2-imdazolin
hexaf | uorophos ét"é%@S@“ﬁﬁ‘“@ 707 nunol) and potassium carbonate (293 ny,
2.12 mmol) rm{p}ge (8 M) was heated at 80 C for 4 hours. The
sol vent was mS vacuo wat er (10 m) was added to the residue and

t he resultant Fabld2 ration. Purification of

Lhis Solid by TIBsh onraneroar ' th 5-1 0%
rrelt ﬁaﬁgl | con%/ai n?ﬁg“ og&és(%&cg‘%h[ I%l?%g(rleosgr%qeﬁane a§/n|%gel Iéeﬁ"tlé{aﬁﬁg ngl e conpound
(153 ng, 435 %&i@hﬁbm@@yl)mbmﬁpﬁfdlidﬁw (64&@5,@1512&:59 , Yir[Jed @ROeQ3MPBund (69 ' HNVR
(DVBO-d6) : 9. 143(8%/ 17305 E (oF , 8.01 (d, 2H), 7.86 (s, 1H), 7.63
(t, 1H), 7.54RE°° 9HF ?S%B"(%S ‘iH) 4.28 (t, 2H), 3.99 (s, 3H), 3.60 (t,
2H), 3.51 (t, ‘%ﬂﬁMR@)M@o(dé) 9.9318, 118, 99@(682,1{)3@49(9 8, ﬁWfa,ﬁiij)?ss(élQﬁ)
(MtH) +. 5 Exa - Preparation nP An_anal ogous
reaction to th %5 aé%&m: Béd i*$r7é$kém;@f8 uy bUi),%fJ%ﬁtZPﬁ!g ik 198 (s, 3H),

2- et hyl - 2- I I th
1o compount L1 g 13 B P ApaEeSo aiboun, bl . ke PRS-

9.12 (s, 2H, (81,521)(1570-1182-9!1}, 18).005¢1d65 @sBH),2.@ELGE): 1 H), 7.60 (t, 1 H),

10750t2 4.40 (t, 2H), 4.05 (t, 2H), 3.98 (s, 3H),
3.95 (t, ( '@sfg-ve%%n(%gh@@ ’78 (q,( 2H)H)1 22 (t( 3H)H? Y3 (+v(eSES|)H):

513 (I\/H—I)+ Exmsmi-&m) 57Br(m&an)at| on of Conpound 50 in Table 2 An anal ogous
reaction to thg B . arting with 15
1,4,5,6-tetra .,.,_'-._.g.-“ Ve AEA 488 ny, 2.12 mml)

yielded the title A0HIR réal;@ozﬂﬁthaﬂd@é@%e@hxﬂéxaﬁq%le@ﬁmtfs@ﬂﬁ kwl H NIVR
(DVSO-d6, CF3000D) : 9.0

1H), 8.011yd,cye exyme@wla(ngnem mg;0. %lsmpplg ss’mlg Ij)dre iy oeglpmd 0 m5943(%
4.05 (s, 3H), Fe1@fasblnhite solid ;
"H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.73 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H), 7.45-7.50 (m, 2H), 7.20 (s, 1H), 5.00 (s, 1H),
4.00-4.20 (m, 2H), 4.00 (s, 3H), 3.90-3.98 (m, 2H), 2.55-2.70 (m, 3H), 2.40 (d, 2H),
20 1.55-1.80 (m, 6H), 1.05-1.20 (m, 3H), 0.80-0.90 (m, 2H) :
MS (-ve ESI) : 556 (M-H),
MS (+ve ESI) : 558 (M+H)".
Example 48 - Preparation of Compound 48 in Table 2

A mixture of 4-({(2-(N-benzoyl)aminoc)-5-pyrimidine)amino)-6-methoxy-

25  7-(2-bromoethoxy)-quinazeline (350 mg, 0.707 mmol), 1-methyl-2-imidazolin
hexafluorophosphate (350 mg, 0.707 mmol) and potassium carbonate (293 mg, 2.12
mmol) in dimethylformamide (8 ml) was heated at 80 °C for 4 hours. The solvent was
removed in vacuo, water {10 ml) was added to the residue and the resultant solid was
collected by suction filtration. Purification of this solid by flash chromatography on

30 silica gel, eluting with 5-1 0% methanol containing ammonia in dichloromethane yielded

the title compound (153 mg, 43 % yield) as white solid :



2H) , 358(t 2H), 3.31 (t, 2H), 1.96 (m 2H) : 20 M5 (+ve ESI) : 499

( M+H) +. |l e 51 - Preparation of Conpound 51 in Table 2 An anal ogous
reaction t“bo Wdf97descri bed in exanpl e 48, but starting PCTEBH4ZHEI n

hexaf | uor ophosphate (393 ng, 1.82 mml) yielded the title conpound (75 ny,
38 % yield) as a white solid . 25 '"H NBR (DVMSO-d6, CF3000D) : 9.07 (s,

745 (s, 1r) HOMBRERSO Ao 1y o rpi S IHLE@@ZZ@?%@ el imlips "

Exanpl e 52 -7 B @AYo, Off), 428RQUHY 339 (&, BHTaJadsoa(tsz mwguzm 8o (1,
4- (((2- (N-benzoyl ) am no) - 5- pyri m di ne) am no) - 6- net hoxy-
7- hydroxqu?ﬂ)z{)%ﬁ%”{{?()o ng, 0.51 nmml), 1-tert-butyl oxycarbonyl - 2-brono

et hyl am ne (QéG-+IPESH: &b Wm). and pot assi um carbonate (536 ng, 2.58 mmol)
di et hyl f or rram%de g ( | n vvere heat ed at 80 C for 2 hours. The sol vent
o~ Brana P of > \

was WO 015 2158 gacuo, water (10 m) was

added 10 the rosi gy ggugb,@;cppsmme;msg,acaxmﬁ@ms% S SUcLion

filtration. Purlflc ash chro ograp on si el uting
wth 5-10 %mmnmdmnn aexaﬂngoplmspmtes(%ﬁm@ 03,74 mmh)@hdmdehqmtm ded t he

titl d 0/0. eld [ 1 lid: 5 'H NWR
(:Z)IVBg d‘é?”?"“” &ngcg(]lﬂ%gfg b4 ‘k) )“’l‘ﬁ? ‘Hﬁ Ssy?d C)\évH)so 7 81 (s, | H, 7.60
g tH) igl-%,7 (Z‘}ﬁﬂll\zﬂt@DMSt)),dJ 91172(6521{),18-52 (s711928.00 (d, JzH),,n%(l,SlH)E? 6@4) 1H)3. 95 (s,
. Bl 1 D3GR e T 410 2] 10 2Dl 2B A D 1 B Gt o1 a1

was obt ai nedh)ld 78%q.H |102Q5(t 3\ M xture of 2-bronoet hyl am ne hydr obrom de
(5.00 g, 24. % fa % Hg\utyl) di carbonate (6.12 g, 28.1 mnol),

triethylam nMS((YVGl%.SIM sl "Q'D#rm)l ) and dinethyl aninopyridine (0.3 g, 2.44

mol ) in di cRlEN8HDPP&ataidn'lfCo usd 56 i2faBib 2 room tenperature for 5
hours. The rm%n—wa%#ﬂ%m ed with ethyl 15 acetate,
washed wit h a satAnm atakxgom'bummtv thdt dessribedincRarmple 683, Jbutistartiog with| t er ed and
concentr gLV rified b chr r.a lica
ol ol ull ngbhi e FudBp Bty RrlhPEeRiiplesc e g SFRR Yelled e e
1-tert-but yI onpoandasmg, 2% vieldpasd whiteasolide (2.3 g,

'H NMR (DMSO-ds, CF3COOD) : 9.07 (s, 2H), 8.99 (s, 1H), 8.26 (s, 1H), 8.14 (s, 1H),

8.01 (d, 2H), 7.64 (1, 1H), 7.55 (t, 2H), 7.40 (s, 1H), 4.49 (t, 2H), 4.05 (s, 3H), 3.98 (t,

2H), 3.58 (t, 2H), 3.31 (t, 2H), 1.96 (m, 2H) :

20 MS (+ve ESI) : 499 (M+H)+.
Example 51 - Preparation of Compound 51 in Table 2
An analogous reaction to that described in example 48, but starting 2-imidazolin

hexafluorophosphate (393 mg, 1.82 mmol) yielded the title compound (75 mg, 38 %
yield) as a white solid :

25 'HNMR (DMSO-ds, CF3COOD) : 9.07 (s, 2H), 8.99 (s, 1H), 8.14 (s, 1H), 8.0 (d, 2H),
7.58 (t, 1H), 7.54 (m, 2H), 7.43 (s, 1 H), 4.98 (t, 2H), 4.03 (m, 9H) ;
MS (+ve ESI) : 485 (M+H)+.
Example 52 - Preparation of Compound 52 in Table 2

A mixture of 4-(((2-(N-benzoyl)amino)-5-pyrimidine)amino)-6-methoxy-

30  7-hydroxyquinazoline (200 mg, 0.51 mmol), 1-ters-butyloxycarbonyl-2-bromo

ethylamine (578 mg, 2.98 mmol) and potassium carbonate (536 mg, 2.58 mmol)

dimethylformamide (10 ml) in were heated at 80 °C for 2 hours. The solvent was



42 %yield) : "HNMW (CDO3) : 4.95 (s, 111), 3.52 (m 211), 3.46 (in,
2H), 1.45 (s, 9H). 20 Exanple 53 - Preparation of Conpound 53 in Table 2 A
m xture of A€ (259¢N- benzoyl ) am no) - 5-pyri m di ne) am no) - BCHEBMHIEH3

7- hydr oxyqui nazoline (2.00 g, 5.15 mol ), 1-brono-3-chloropropane (5.1 m,
51.5 mmol) and potassium carbonate (2.14 g, 15.5 rnsnol) in

di methyl acetam de (50 m) was stirred at "anbient tenperature for 2 days.
The ni xture wamPyedisvedos WaterdhHmd veasatded g ip resisiug H@E@T@@W&S%P‘@S rempved

.o Trit t of the
osul tant sol | By ety Sbidteftal Sl by Selhchnditl iy on B £ g0
yi el ded 4- ((( ZW(Mﬂéﬁ’zmymMrcmm@iniﬁg pymbmmdndﬂaanmﬁbane&amdhhﬁd}ﬂc
7-(3-chl | d |1 lid :
TR (B0, qernetadiBLAgse BTigd sgpadralbadhd! °0 0% 2 U O 58 (6
1H), 7.96 (sd, 'I-BﬂMR'DDMSO&@ 0507 (4,131), 814155, 1H)) 7.88-{d, 2H), 281 (s 1HLH)60 (4 18Y, (t,

10 0121507 PO ROkt 19 B2 G fiRes B A, B AT BBt 5 1

Table 2 A m xteggp of 4-(((2-(N-benzoyl)am no)-5-pyrimn di ne)amn no) - 6-

met hoxy- 7- hydroxqu|nazoI|ne trifluoroacetate (200 ng, 0.515 nmol), 5
(2S)-(+)-2- neth(@Y%S yi324Miftobenzoate (134 ngy, 0.567 nmmol) and
potassium carp )13%%: .5C 3 ayhid at ed
to 70 C for 20 13%1?-,846 eg;%’ela&r?%ne%g%mggo (ggsan poﬁg ’S’%sgz%%%ﬁs
sodi um bi ca® boxsdfoldevesol ution (10m) and the resulting soli d col l ected by

tion filtrat Pur | f fl h B
ol uting w th o o5 mdt TAE of Aot rsE SRR EOp R e O A B ME” . Srpound
(44 rrg , 7%4‘(%) yi aitd)- Eh;a'z%r&ter(mmgm .1 mmOEghbtgylannanNmngBm&rdﬁ) %ndolo( 33 (Z
iH), o. s,

7.H%3 (s, 1H), 7‘5%&?1&%‘610? d"ﬂj%’—38723‘gm§“®d“??ﬂ“"me @gn@aslwegam 30- 4. 40

(m 2H), 4. 10-horQerprardbiior 5holf. i readtibn wds fhldrel $nto %hﬂer extRtdd wieh At ) - 626
(MrH) + 15 M5 (-ve ESI): 624 (M npl e 55 - Preparatlon of Compound 55

in Tabl e 2150 @E%Vc@%wmasm Fi?‘ﬁiéﬂ@?lof@dm%@?‘ien @riedt sl and160 ng, 0.78

mmol -

concentrated to give an oil. Purified by flash chromatography on silica gel, eluting with
10 % ethyl acetate in hexane yielded 1-ters-butyloxycarbonyl-2-bromo ethylamine (2.3 g,
42 % yield) :
'"H-NMR (CDCL) : 4.95 (s, 1H), 3.52 (m, ZH), 3.46 (m, 2H), 1.45 (s, 9H).

20 Example 53 - Preparation of Compound 53 in Table 2

A mixture of 4-({(2-(N-benzoyl)amino)-5-pyrimidine)amino)-6-methoxy-
7-hydroxyquinazoline (2.00 g, 5.15 mmol), 1-bromo-3-chioropropane (5.1 ml, 51.5
mmol) and potassium carbonate (2.14 g, 15.5 mmol) in dimethylacetamide (50 ml) was
stirred at ambient temperature for 2 days. The mixture was filtered to remove salts then

25  the solvents were removed in vacuo. Trituration of the residue with ethyl acetate,
collection of the resultant solid by suction filtration and drying of the solid in vacuo
yielded 4-(((2-(N-benzoyl)amino)-5-pyrimidine)amino)-6-methoxy-
7-(3-chloropropoxy)-quinazoline (1.56 g, 65 % yield) as a yellow solid :

'H-NMR (DMSO-dg) : 10.96 (s, 1H), 9.79 (s, 1H), 9.60 (s, 2H), 8.49 (s, 1H), 7.96 (dd,

30 2H), 7.86 (s, 1H), 7.55 (m, 3H), 7.25 (s, 1H), 4.27 (1, 2H), 3.98 (s, 3H), 3.81 {t, 2H), 2.28
(m, 2H):

MS (+ve ESI) : 465 (M+H)".



prepared according to J. Chem Soc., Perkin Trans.1 11985, 122577-80) and
triethylamne (0.143 m, 1.02 mmol) in tetrahydrofuran ((}2 g\ﬂ) was added 20
met hanesuWeHBAY®Eh| oride (60 ul, 0.773 mml) at 0C. Thé PER ni xt ur e
was stirred at this tenperature for 2 hours before renoval of the
triethylamne salts by filtration. The ;,filtrate was concentrated and

pot assi um carbonate (142 ng, 1.03 nmol) and a sol ution of

4- (((2- (N-benzoyl ) am no) - 5- pyri m di ne) am no) - 6- met hoxy- 7- hydr oxyqui nazol i ne
trifluoroacetate (200 ng, 0.515 mmol) in dinmethylacetamde (3 m) were
added. The 2&x §4 OPrepavaition of Camphewd S4linFablé2 C for 16 hours. The
reacti on was coolse ek n carbonate
solution (10 m) Aﬁg&ﬁgffggufﬁ genzaﬁ%ggamﬁﬁs&qmgg}‘%z@%%by suction
filtration. rRethedy:Thydraxyquipazblingtiiluproasetate@PAmey0.51% mmpl)ca gel , el uting

Seyi ol dy ¥ a8 ot BB ATREORAR A Gl 6 36y *’“&@%@9‘5‘9’@% N
I1||:|)|) : 3 ig (75‘c5arob%h5te (117}, 0573 ininjol) iRk dﬁﬂetliylfonnéﬂﬂgngs gdg.te\éli\;t)o ’(7)%7@2 {orggSS 7.60 (m
PCT/ GB00103594rs- %ﬂ reftr?tm&wm co0 d?adﬁovzrsg % agpigoup sodiym dycabogate soptiqn |y 3 gg
(23 ’653H) 703( ﬁ(}%xﬁl) 28d (h@lresﬁltlh% solld?coﬂgbtéﬂ 16558 6176n fMfhtion P Bicatidiloy(flash | H) |

ESI 578
ESI) : 576 (matwmbaﬁfw@c%@e ehmnepmﬂ*ai %d‘i(‘FJ‘r’??%dGB )BW%Wﬁ%S@ 2 An
anal 0goUg, rqggté(ggﬁfméwﬁtg gﬁgﬁ@ld%galpgle%lwgogdw but starting with

nor phol i ne ( ded the title compound (57 , 32 %
yield) as a H;'EMR)WMWMGD 10951-(&\1!‘141)(%@%)345@011958@9@ , 820 @0 (s, 1H),

9.15 (s, 2 1 7.60 (m
I'H) AT %ﬁ?@i&ﬂ ?)“éizq(‘g()’ ﬁsoé@éﬁ?@@?@(&%'ﬂi@ 18y (m(

I(H), éés?)54 431)2440(&1’@1{)’41@@20%5%?%3%%gH% t'\144|(_)6(§-|)3Hi§ g() 2. I50 g? 4H) . M5
+ve X ye X " a e -

Preparation Mg &%Eﬁn@%@”’ W) Table 2 A nixture of w

4- (((2- (¥ bemizewk B3O IMHRYT i M di ne) am no) - 6- met hoxy-

7- hydroxyqui nazol ine trifluoroacetate (480 1.23 nmol ) ,

1- (3- br ormprmﬂl)le 55 - Preparation of Compound 53 in Ta le 2

To a solution of the 4-benzyl-3-morpholinemethanol (160 mg, 0.78 mmol -
prepared according to J. Chem. Soc., Perkin Trans.1 1985, 12, 2577-80) and
triethylamine (0.143 ml, 1.02 mmol) in tetrahydrofuran (2 ml), was added

20  methanesulphonylchloride (60 ul, 0.773 mmol) at 0°C. The reaction mixture was stirred
at this temperature for 2 hours before removal of the triethylamine salts by filtration. The
filtrate was concentrated and potassium carbonate (142 mg, 1.03 mmol) and a solution of
4-(((2-(N-benzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-hydroxyquinazoline
trifluoroacetate (200 mg, 0.515 mmol) in dimethylacetamide (3 ml) were added. The

25  reaction mixture was heated at 70 °C for 16 hours. The reaction was cooled, poured into
aqueous sodium hydrogen carbonate solution (10 ml) and the resulting solid was
collected by suction filtration. Purification by flash chromatography on silica gel, eluting
with 5 % methanol in dichloromethane yielded the title compound (60 mg, 20 % yield )
as a white solid :

30 'H-NMR (DMSO-ds) : 10.95 (s, 1H), 9.70 (s, 1H), 9.10 (s, 2H), 8.50 (s, 1H), 8.00 (d,
2H), 7.80 (s, 1H), 7.55-7.60 (m, 1H); 7.45-7.50 (m, 2H), 7.15-7.40 (m, 6H), 4.40-4.50



| Himdazole (500 ng, 1.48 mmol) and potassi um carbonate (513 ng, 3.71
mml) in dinethylformam de (15 m) was heated to 80 C for 4 hours. The
reacti on waswp®iesarentrated, water (15 m) was added to pitwcs@ssg@sie and
the resulting solid collected by suction filtration. Purification by flash
chromat ography on silica gel, eluting with 10- 15% nethanol, | % amonia in
di chl or onet hane yi el ded t he t|tIe corrpounc?s(180 nmg, 30 %yl eld) as a pale

yel | ow solid : (Po1HMARRR 2505014 600-4.05 (215 3.92 K4 JHR 380-3%, (m] 1H),, 8.00 (m

i S g 2 L2
2H), 2.62 (t, MS$H(rveESIB: B, 1.92 (t, | . M5 (+ve ESI): 499

(MtH) +. 1-( 3- br, r 1) m dazol e), used as the starting naterial was
obt ai ned as fol R’ %gﬁﬂsg%m re of 1Him dazol e-1-propanol (1.00 g, 3.65

mrol - prepar ed:x By S8 Rpepdr@tigoefCim o\i&l@iﬂ?’ﬁﬁﬁef\ 1), carbon tetrabrom de
(1.80 g, 5.47 mmol) and tri pheny LEE) MD? 5. 47 mol S
stirred at anbient CBAPAPEREETeactop o 8“1‘?876‘15%‘1 TR @ bubststoe W/ GB00/ 03593

79 sol vent was pf) ﬁ@{mlﬂn§7%g§i§m@&lgﬁe|ﬁﬂ%&g€1 qpé)%{;of,ﬁ % /g}} t,ogr aphy

on silica gel. Flution with 10 % het han 3edthe
title conpound¥gippssolig: 35 9% yield ) as a pale yellow solid : H-NI\/R

Eeanpl ¢ 55 - ProparR(Oonod i fth Ablases o s 60 &t by D 680 0. s

mol ) was dédedH),d.98 (sdH)T.Bn7. 6ﬁ(m, 1H), 7.45-7.50 (m, 2H), 7.25 (s, 1H), 4.90-4.95 (m,

N-(5-((6-netho 0 ol inyl)amno)-2-p
yrimdi nyl )bgﬁ%é&lgé@(ﬁblﬁg {bé(fo%&o( gﬁg{f%h:z é%%r(}tﬁgg 4%?%‘%/ re was

cool ed and aquénusl): SOdI um bi carbonate solution (10 m ) added. The
resulting soli ?PL gjc%t% .suction 10 filtration. Purification was by
reverse phase S@S\Ngé'rc p(ﬁ”é eluting with 25 % acetonitrile in water
cont ai ni ng 0. 1M® {&é Ekpor ospast-ig, aci d. Neutralisation with aqueous sodium
bi car bonat e and collectlon of t e SO|Id by suction flltratlon yi el ded the

title conpdunkxsme }d : ' H-NVR (DVBO- d6)

10. 50 1H), 9,50, ( o | d, 15 2H),
7.85 (gs 1H)H? 7.70 % g’ﬁx'iﬁlf‘i)%‘f&%ég G L‘&b’é'i?)m‘“"? (’éaﬁh@ﬁ)‘t‘?""hgfﬁ%ﬁ 3. 98
g i{) 3H), 3. 967-bydrodyeinalifi@trifluprobddatel(48Gme/M.2 Yol 1t -BSbrbMbprapil)- 1 30 (s,

1H-imidazole (500 mg, 1.48 mmol) and potassium carbonate (513 mg, 3.71 mmol) in
dimethylformamide (15 ml) was heated to 80 °C for 4 hours. The reaction was
20 concentrated, water (15 ml) was added to the residue and the resulting solid collected by
suction filtration. Purification by flash chromatography on silica gel, eluting with 10-
15% methanol, | % ammonia in dichloromethane yielded the title compound (180 mg,
30 % yield) as a pale yellow
solid :
25 "H-NMR (DMSO-dg) : 9.12 (s, 2H), 8.50 (s, 1H), 8.00 (m, 3H), 7.84 (m, 1H), 7.60 @&,
1H), 7.52 (t, 2H), 7.22 (m, 1H), 4.23 (t, 1H), 4.18 (mm, 1H), 4.00 (m, 3H), 3.42 (m, 2H),
3.28 (m, 1H), 2.72 (m, 2H), 2.62 (t, 1H), 2.03 (m, 1H), 1.92(t, I1H) :
MS (+ve ESI): 499 (M+H)"
1-(3-bromopropyl)-1H-imidazole), used as the starting material was obtained as follows:
30 A mixture of 1H-imidazole-1-propanol (1.00 g, 3.65 mmol - prepared according
to patent: WO 9722596 Al), carbon tetrabromide (1.80 g, 5.47 mmol) and tripheny!

phosphine (1.43 g, 5.47 mmol) was stirred at ambient temperature for 18 hours. The



M5 (+ve ESI) : 544 (MtH+ M (-ve ESI) : 542 (MH)

N- (5- ((6-nmet hoxy-7-((2S)-2-net hyl oxi ranyl met hoxy) - 4- qui nazol i nyl ) am no) - 2
20 pyri m WoM2)¥enzam de sol ution, used as the starti nPGTEERMOOIII was

obtai ned as follows: a) Methanesul phonyl chloride (233 ng, 2.05 nmol) was
added to an ice cold solution of (R)-25grethylglycidol (170 ng, 1.93 mmol)

and triethylamne (391 3..87 di ylether (3 m). The m xture
was stirred sgtvep V@(SFES?W%GWG}P@%WEW% Pmﬂla@mhé?whcargﬂ 1 hour.
The react i Orsh with 16¥%SRethahol ﬂ%ﬁn&ﬁétﬁ&%mmtme%ﬁ.smrfar(wﬁmg& To the
filtrate was added potassium carbonate (53 .

4- (((2- (N beﬁﬂ?}db?érﬁmb?)yﬂgmﬁwll% di ne) ani no) - 6 net hoxy- 7- hydroxqu nazol i ne

500 : I t heat ed t
(70 CfglPJ 20 glEr?l(\)lurs en cooﬂg'ﬂg Ingﬁ%fﬂ%%ﬁ?ﬂ%gﬁ(quure S EE o
N- ( 5- (( 6-SretExampless a,: pafativptolf Clomppumh S dhde¥ ) - 4- qui nazol i nyl ) am no) - 2
30 b rinidinyl S _us olation. Ms (+ve ESI
: 4529 E)?\//H-l)+ V\{) @795’&\1@] V\@ &gggé 3'#151“«?59 - Preparati(on of )
Ogrrpgund 59 N{E-«&bﬂnﬂ;\&yﬁq((lzﬂ)Eﬁ-mglhjdﬁxwah&lﬁiei}?gy}ﬁqmgﬁiggdﬁﬁﬁ}iﬁ&)%yiri:ﬁai&pé arrﬁl e
58, but start Wi t cl open e nmmo i el ded the
title corrpodegig amﬁ ; éf’géi?oragmar yEe ®Wagcooled a“‘i—ﬁ‘{%ﬂls( DIVISO d6)

: 10.95 (s, gblfhm bl&:ﬂo%a(e%oluhkﬁgognl)?&hd@&; Thé 'Egsultlﬁ #8lid(Was c&f]@ctedq?'géct{lg@

7.97 (d, 2H), 7.57 ( 0 s, 1

(s 3H) , 10 3. fduatiom Pmeamm N {3 l(yrr;vemelphass pmar@me Isplg, elll!;nsmtbﬁﬁ YH), 1. 40 (rn

1.24 ( i 42 (M H) -
10 Exanpl e (Siaset IH#lrleema‘lrb% rl(%)}ré{aab y /otﬁﬁlgo é%%w aq&@eﬁtr%ﬁ%ﬁ angf qgooﬁlss react | on
to that descsndlbmcbmalrbomammpdi eoll‘set,tortnﬂthessbhd by sugtion filratiaryyitlddbthy tideri ne (204
ng,206mm | el ded d (40 ng, 7 %yield) as a yellow
solid : ° P ‘é\“}ééiﬂ?})tgn;ﬁi‘@§5¥el°”ﬂ#&1 9.72 (s, IH. 9.10 (s, 2H  8.48
(7 5,20111) 7. '9INIR, (DMSOE):, 10508, 163,,9.30 (&) 1LH),79. 50/ (s 2H), B.561s, 17), 4D0(@) ZF? "
(s, m r n
265 (m 1521y20gT S0 B 70t wDad St e 28y T4 iy 1Oy 50h 388 s 31,
3.96 (m, 1H), 2.70 (m, 6H), 1.65 (m, 4H), 1.45 (m, 2H), 1.30 (s, 3H) :
MS (+ve ESI): 544 (M+H)"
MS (-ve ESI) : 542 (M-H).
N-(5-((6-methoxy-7-((2S)-2-methyloxiranylmethoxy)-4-quinazolinyl)Jamino)-2-

20  pyrimidinyl)benzamide solution, used as the starting material was obtained as follows:
a) Methanesulphonyl chloride (233 mg, 2.05 mmol) was added to an ice coid solution of
(R)-2-methylglycidol (170 mg, 1.93 mmol) and triethylamine (391 mg, 3.87 mmol) in
diethylether (3 ml). The mixture was stirred at 0 °C for 30 minutes then at ambient
temperature for 1 hour. The reaction was filtered to remove triethylamine hydrochloride.

25  To the filtrate was added potassium carbonate (534 mg, 3.87 mmol) and
4-(((2-(N-benzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-hydroxyquinazoline (500
mg, 1.29 mmol) in dimethylacetamide (3 ml) and the mixture heated to 70 °C for 20
hours, then cooled, resulting in a solution of
N-(5-((6-methoxy-7-((2S)-2-methyloxiranylmethoxy)-4-quinazolinyl)amino)-2-

30 b) pyrimidinyl)benzamide which was used without isolation.

MS (+ve ESI): 459 (M+H)",



(m IH, 1.21 (s, 3H, 1.15 (m 211), 1.00 (m 2H) : Ms (+ve ESI) : 558
(MtH) + M5 (-ve ESI) :556(M M. 20 Exanple 61 - Preparation of Conpound 61
in Tabl e 2 Avoemwa$dgous reaction to that described in ex®EPIGBIEB9DuUt
starting with norpholine (179 ng, 2.06 mml) yielded the title conpound
(34 ng, 6 %yield) as a yeIIowsoIid: é—é—NIVR(DIVBOdG) © 9.10 (s, 2H),
8.45 (s, IH, 797(d 2H), 7.85 1 757(m 2s 1 H, 7.47 (m 2H),
7.20 (s, i H),E - Prepppatio be2 (s, 3H), 390(d | H),
3.47 (m 4H), 2.45

(-ve ESI) : 544 (M @“’gﬁl‘ﬁg"{fmﬁr e)’%erdg/’??’%#geﬁ%‘)“%ﬁn% 62 |n TabI e 2

30 An anal ogouwch@mlamme(HStrmaﬂ 08 emnal), bshﬂed ﬁleélﬁampmimu%(éfibng 1§ ayieidhg with
pyrrolidine (146 n&}bw 1%6 rmI ol), yielded the title corrpound (20 mg, 4 %
yield) as a yRIGHPESHY . wo 01/ 21597 PCT/ GBOO/ 03593 81 ' H-NMR ( DVEO- d6)

10. 95 (s, s mﬂ.mamso dbH)10.98 (4 3HY,90.12KD, 1 HE, 948 (6, H), 848 (s, AHD7/8.081s, 2H) ,

(s> 0aty 15 oolkiny 9504 28587 i 18 cirdine T2, iy 4 MVt ons s\ Cive
ESI) : 530 (Mﬁo“(mﬁnzﬁﬁe(ﬁes@ 1)75: (0 28), G o eh; 21)Ex a0ah 4031 24 @ ®Par ati on of

Conmpound 63 in Table_ 2 An anal ogous reaction to that described in exanpl e
58, but starUWé ive §SB- @ﬁw)t hi o) et hyl am ne (216 ng, 2.06 mml) yi el ded

the title conpgy ?véé@%’@iz&% yield) as a yellow solid : 10 'H NWR
(DVBO-d6) . 9.80 12°(s, 2H), 8. 48 (s, 1H), 7.97 (d, 2H), 7.83
(s, 1H), 705851 ~z'.'* atiomof O M abled 4.65 (s, 1H), 4.02 (d,

5 50 0T R et e e 2
(MH-. 15 Exawplohe@km1nﬂae4)mgal démmof), }Gﬂdﬁiﬁbﬂﬁleﬁe@rﬂpmm'ﬂa(m Mg 27 % yield) as
a yellow solid :
'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.72 (s, 1H), 5.10 (s, 2H), 8.48 (s, 1H), 7.97 (d,
15 2H), 7.81 (s, 1H), 7.57 (m, 1H), 7.48 (m, 2H), 7.20 (s, 1H), 4.65 (s, 1H), 4.02 (m, 1H),
3.97 (s, 3H), 3.90 {(m, 1H), 2.65 {m, 2H), 2.30 {m, 2H), 1.80 (m, 2H), 1.65 (m, 2H), 1.50
{m, 1H), 1.21 (s, 3H), 1.15 (m, 2H), 1.00 (m, 2H) :
MS (+ve ESI) : 558 (M+H)"
MS (-ve ESI) : 556 (M-H)"
20  Example 61 - Preparation of Compound 61 in Table 2

An analogous reaction to that described in example 58, but starting with
morpholine (179 mg, 2.06 mmol), yielded the title compound (34 mg, 6 % vield) as a
yellow solid :
'H-NMR (DMSO-ds) : 9.10 (s, 2H), 8.45 (s, 1H), 7.97 (d, 2H), 7.85 (s, 1H), 7.57 (m,
25 1H), 7.47 (m, 2H), 7.20 (s, 1H), 4.50 (s, 1H), 4.05 (d, 1H), 3.97 (s, 3H), 3.90 (4, 1H),
3.47 (m, 4H), 2.45 (m, 4H), 1.22 (5, 3H) :
MS (+ve ESI) : 546 (M+H)"
MS (-ve ESI) : 544 (M-H}.
Example 62 ~ Preparation of Compound 62 in Table 2
30 An analogous reaction to that described in example 58, but starting with
pyrrolidine (146 mg, 2.06 mmol}, yielded the title compound (20 mg, 4 % yield) as a

yellow solid :



An anal ogous reaction to that described in exanple 32, but starting wth
5-am no-2-piperidine (230 ng, 2.70 mol ), yielded the title corgoound (10
my, 4 % WO14)597 ' H-NVR (DMSO-d6) : 9.80 (s, |H), 9.10PQUEBIMIIS g 41 (s,
111), 7.96-8.00 (m 2H), 7.81 20 (s, |H), 7.43-7.0 (m3H), 7.15 (s, 1H),
4.21 (t, 3H), 3.99 (s, 3H), 2.10-2.58 (g 6H), 1.90-1.98 (m 2H),

Gonpound 65 FrNMRRME0E) S5 . 1808k il S 6T nfe b . (SRS 0156

mol ) was a d7§$ WABD), 738 (011, 387 hj ZHY), PD1 (s, 1H), 4.03 (m, 1H), 3.98 (s, 3H),
N-(5-((7- ((?ﬁ’% ﬁ:ﬁ. r)ox ( gﬂlgerl dpﬁozgpopybiloxy)) r(ret o)xy ( )

4- qui nazol i riy93 @wil )l@éyﬁﬂ 16104, #Hu A 24:45.d#€) ¢ 300 ngy, 0.566 nmmol ) and
tetrazole (lglg +UQESI3 89 in dinmethylformam de (12 m ). The reaction
was stirred ofer an’ 1 nert at rmsphere at anbient tenperature for 4 hours
during whi CHVIS ¢w ESlpr: SEWﬂ'Brt i ons of di benzyl - NN-di et hyl phosphor ami di ne
(115 ng, O. : .a ] 5 b:ipzwas cooled to -40 C and
met achl or opett 3 was added and the reaction
stirred for 1 houﬂmmﬁlmgouseeactxomtothadesqubadnhedample58ebqtmusgwrjhmum

Chr ot g1t LR ST P C BB RS P H B8 Rl simiplnd (R RD BY | OST
% met hagol 8i 1) &?Ig n/me@[fagne cont ai ln: ng anmoni a y| elded the title

conpoun %

10n85 (s“’(IH)H MR/ DNISC dgh) 809(5’1@’) 12&319) S%%’? 7%115‘ 2';5%% ,gdG)
7.82 (s. 114’)58%1159{)(’ﬂ48(%1~1%77@](s(1t}l) 26&(5 FHﬁZoQSa 1§1b4,)39s7(s2§{ 2 @), 5.12

4
(1m22 ;')51 (rﬂH)ampgazth(%zEg@ 2H)756QQ(MH1)4110& 3 0 (m 611),

N-(5- ((7- (S 49 rgy gyrperi di nopropyl ) oxy) - 6- rnethoxy4qU|nazoI|nyI
) am no) - 2- plilrlqrial E ﬁgaﬂq used as the starting material was
obt ai ned as MSstéE&ﬂ |5ﬁ2(M>ﬁ)r’rpI e 19. 10 Exanpl e 66 - Preparation of

g}lo(r)r\pl)wo;n?bgg I.n Talbl ) eTrai rH%ter _oil {.5’&9%’&:&%40 ng, 0.91 nmol) was added

[ 2- (benzoyl am no)Arbaralogois redctiyh 1oaha'trdes}cn5edmtehmple 72, dui srating with| ) oxy} - 1-

o chi or omet hafinow pippydioe G5Gake RmEhp ouder e Rl cotimerrdlBete 436 m nut es
then warnmed §jgqpnbi ent
'H-NMR (DMSO-dg) : 9.80 (s, 1H), 9.10 (s, 2H), 8.41 (s, 1H), 7.96-8.00 (m, 2H), 7.81
20 (s, 1H), 7.43-7.0 (m,3H), 7.15 (s, 1H), 4.21 (t, 3H), 3.99 (s, 3H), 2.10-2.58 (m, 6H),
1.90-1.98 (m, 2H), 1.35-1.60 (m, 6H) :

MS (+ve ESI) : 514 (M+H)".
Example 65 - Preparation of Compound 65 in Table 2
Dibenzyl-N,N-diethylphosphoramidine (233 mg, 0.736 mmol) was added slowly
25  to a solution of N-(5-((7-(((2S)-2-hydroxy-3-piperidinopropyl)oxy)-6-methoxy-
4-quinazolinyl)amino)-2-pyrimidinyl)benzamide (300 mg, 0.566 mmol) and tetrazole
(119 mg, 1.698 mmol) in dimethylformamide (12 ml). The reaction was stirred under an
inert atmosphere at ambient temperature for 4 hours during which a further two portions
of dibenzyl-N,N-diethylphosphoramidine (115 mg, 0.36 mmol) were added. The reaction
30 was cooled to -40 °C and metachloroperbenzoic acid (279 mg, 1.13 mmol) was added
and the reaction stirred for 1 hour. The reaction was quenched with aqueous sodium

metabisulphite and extracted into dichloromethane. Purification by flash chromatography



15 tenperature and stirred for | hour. Methanol was added and the reaction
concentrated in vacuo. Trituration with diethylether and collection of the
solid by suct¥pomifsrl tration vyielded the title conpound (f3/ampniées % yi el d)
as the di hydrobrom de salt : 1H NVR (DVSO-d6 + CD,COOD) : 9.10 (s, 2H),
8.78 (s, I H), 8.20 (s, 114), 8.00 (d, 2H), 7.61 (m 1H), 7.51 (m 2H),
7.40 (s, IH), 5.03 (m 1H), 4.49 (d, 2H),%4.07 (s, 311), 20 3.52 (m 211),
3.35 (m 414), odsiBda gelneludihf with 60 fnethaiHjn dxclﬂ@m(neihmelﬁﬁm)umngm@lﬂwelécd

exarp o 67 - PHEHDE stren SR Tty B 5 iRy S (e o O
21 E:gl g;ﬁlbﬁgzgl mmmmwe dﬁjaemréa; (s, H3, 97720, 1 EBIEII2 (s, zrlnﬁ?)s? (s, 11—1),)’!98 (ddézm .
(62 ngy, 0.15 |"')82 %Pﬂﬁ?r{%‘ég‘sﬁ‘éf@%?&\&& =|Q}r il 551 398 Bethl ar 150

C. The m xtyr 3483\’?3'313?@'3@ sd, vy, hodbeiohy ethen2(1A ¢H supnd the solid

ﬁ‘l g
was col l ected by suction gm [tration. Purification by reverse phase
preparative hp (@F&Si)nggq\[MﬁHﬁS % acetonitrile WD 01/21597 PCT/ GBOO 03593

O I et et COML S b DR RBS AR L SR b,
(s, IH, 11. OSpﬁsnxdmmben@.mﬁae (zsed a2 Hie staBing@natesial Wid)obtadnedds feseriberdi), 7. 98 (d,

2H), 7.58 (d, 2 38 (s, 1H, 4.30 (m 2H), 4.01 (m 2H), 4.00 (s, 3H),
5370 (m 2H)° é‘*ol(m oH), 3.30 (m 2H), 3.10 (m 2H), 2.30 (m 2H : M5

El \(/(23 ESl) %5431: 6 - Préfrdtionaf Eo) ou:;(ﬁﬁﬁginwb Zl J qu .
am no-5-pyrim g y- (- ( rmrp%o r opoxy) quj na o i ne,

used as starting na’fré’i“? 15’\)031‘%’“’6‘%5{]% 89 |‘H“‘3)<‘é(f’ﬁﬂdée‘§§°‘i’@ 94 3tioB

Preparation of¢ ﬁslmguggt(&%ﬁéwmtﬁpﬁmﬁ&nﬁmmqoslﬁlea@@,mq%aiognmﬁm 1-

descri bed in exa startin

4- (2- am no- 5- pgnmeaﬁ@pmthvlaﬂﬂ)yl étbmmwwhvtelﬁ”éaﬁg |CH@yrmuph iy GrhlpremethamdSny,
6.31 mmol), R yi el ded t he
title conpound ﬂ(aﬁ 6@ b“{‘%@@%}ﬁ@e %F?%H?%gﬂéqmﬁﬁ%‘géé%ﬁ%%w ( DVSO- d6)
© 11.01 (su51 I-Demp&:@mﬂa dod stirkdd) fpr Dhduit, Msthazﬂl—bvas dddéPanidshe z‘e:ht):mn Eorﬁ&xt(amd in3 H)
(7 s 53332) 2K (acg% ’Egl.\ﬁa 1('3_3 %’E}fg dl(e%yll(gﬁryer and collectlon at(ﬂ?e sokllcihoy suctmn ﬁflr%hon - 95

yielded the title compound (53 mg, 75 % yield) as the di hydrobromide salt :

'H-NMR (DMSO-ds + CD,COOD) : 9.10 (s, 2H), 8.78 (s, 1H), 8.20 (s, 1H), 8.00 (d,

2H), 7.61 {(m, 1H), 7.51 (m, 2H), 7.40 (s, 1H), 5.03 (m, 1H), 4.49 (d, 2H), 4.07 (s, 3H),

20 3.52 (m, 2H), 3.35 (m, 4H), 1.81 (m, 4H), 1.60 {(m, 2H) :
MS (+ve ESI): 610 (M+H)"

Particular examples of compounds of formula (I) are set out in Table 3

25  Example 67 - Preparation of Compound 67 in Table 3

A mixture of 4-chlorobenzoic anhydride (89 mg, 0.3 mmol) and
4-(2-amino-5-pyrimidinamino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline (62
mg, 0.15 mmol) in diphenylether (1 ml) was stirred for 20 hours at 150 °C. The mixture
was cooled, diluted with diethylether (10 ml) and the solid was collected by suction

30 filtration. Purification by reverse phase preparative hple, eluting with 25 % acetonitrile



M5 (+ve ESI) : 513 (M+H) +.

4-(2-am no-5-pyri m di nam no) - 6- met hoxy- 7- benzyl oxyqui nazol i ne, used as the
starti ng wadipeberi al was obtained as follows : a) 10 ROPIGHRWPAIA on car bon
(500 ng, 0.25 nmol) was added to a stirred suspension on

2-am no-5-nitropyrimdine (7.41 g, 52. rrrml) i n et hanol (250 m ) and
water (100 nl) at ambient te; erature gag‘g ction redsei{jpr 36
hours under imwatst easiainiag @ 165 o H’P?F@‘Eﬁc‘ d’ﬂ%‘? °%t hrough a

pad of celiteandaiihte &{dvent evaporated in 25 vacuo to y| eI d cr ude
25d|amnoé’r|m|ne . 30(99%I6|d) as a brown

( DVSO- d6) 'H—NMR((QMmg) :9189 (% $H), iP5 (91 1Hp %05 (s, 2H), 8. 80 (\9/511%%@3 §3| ) @ 110

MiH) + b) A (moj
gf- cltjl) or o2 6- hdé%/@2§i%n§5§? %-gw naézgy I?)glég?gﬁ ﬁ-ﬂ) 461 g“Zﬁngﬁ? 1. ON
sol uti on sof 3.780(nt)2H), g5 (s BHY 3i30emi, AH) BdOIm| 3&):860(1252}&) 24 4 rrrml ), in

| sopr opanol ted and the diethylether all ovved to evaporate
t hen heat ed é? Egﬁbx\g’?@fﬂ 3 hours before the reaction was allowed to

cool to anbige +¢eeg;m)er5§nt(mﬂ)*l'he soI id which had WO 01/ 21597 PCT/ GBOO' 03593
34 precipitated was collecgte tio alion an wahdvmth di et hyl
Al A A EORJCIE TRV R R
net hanol / di %Q%Qgﬁmmﬁgsme&aﬁ@[ev&nts renoved in vacuo. The solid
was triturated water and the solid collected by suction filtration.
Dryi ng ofo t HExa ' ation of Ce MBI e 2 i di nani i no) - 6- met hoxy 5

7- benzyl oxyqui na -_ o " H-NI\/R
( DVEO é 6) ?’q 8 5 1%% dngf]?_agé& l‘g%tl&'l toHat cf%ééi:lﬁé(ﬂ}l eiiég}ﬁe &Y %\Ws;aﬁ'ﬁﬁg With R a1

(rn, 3H), #- ezzan@mo-sammmuﬁnmw)&mmhpxy-%bmtogsydma;%ln& (36 (rgze, 6éH) MB (-ve
ESI 373 (M ES ﬁé@{ﬂg

Pr e|)oar ati on(rﬁ'inl_%ﬁ?ﬂ 4%?‘&’(’%135“17‘( al%’ﬁ‘liréd%ﬁ néw;%zgkéaig 3 l?'1eact | gﬁe gangohug?

descri bed i r(zﬁfgaw;/eyla}a) asamhitsalidi ng wit h . I

4- 2- (N-4-chl or obenz r enzyl ox
Ui nazol Fhe NN VS ST REAE TR 2. s TRy M am e 5775
yield) as a 3H)hi7ts@(c§QH97d7 45 (&52Hﬁ7w@n( BIWB@306y, 1H),151221(4, A1, 1.9, 3H):. 90 ( bs,

| H), 8.98 U 7.92 (d. 3H), 7.53 (d. 2H). 7.15 (s,
11[2, 3.95 (@ (S’H)ESI) si5ddt ( H) (d, 2H (s

MS (+ve ESI) : 513 (M+H)".
4-(2-amino-5-pyrimidinamino)-6-methoxy-7-benzyloxyquinazoline, used as the starting

20  material was obtained as follows :
a) 10 % Platinum on carbon (500 mg, 0.25 mmol) was added to a stirred suspension
on 2-amino-5-nitropyrimidine (7.41 g, 52.89 mmol) in ethanol (250 ml) and water (100
ml) at ambient temperature and the reaction stirred for 36 hours under an atmosphere of
hydrogen. The reaction was filtered through a pad of celite and the solvent evaporated in
25 vacuo to yield crude 2,5-diaminopyrimidine (5.77 g, 99 % yield) as a brown solid :
'H-NMR (DMSO-dg) : 7.73 (s, 2H), 5.57 (s, 2H), 4.36 (s, 2H) :
MS (+ve ESI) : 110 (M+H)".
b) A solution of 2,5-diaminopyrimidine (1.34 g, 12.2 mmol),
4-chloro-6-methoxy-7-benzyloxyquinazoline (3.66 g, 12.2 mmol) and 1.0N solution of
30 hydrogen chloride in diethylether (25 ml, 24.4 mmol), in isopropanol (100 ml) was
heated and the diethylether allowed to evaporate then heated at reflux for 1.5 hours

before the reaction was allowed to cool to ambient temperature. The solid which had



M5 (+ve ESI) : 423 (M+tH)+. Exanple 70 - Preparation of Conpound 70 in Table
3 An anal ogous reaction to that described in exanple 14, but starting with
20 WO 061/21597 PCT/GB00/03593
4-(((2-(N-4-chl or obenzoyl ) am no) - 5- pyri m di ne) am no) - 6- met hoxy- 7- hydr oxyqui
nazoli ne (417 g, 0.99 mmol) and (2R) (- )MQI ycidyl tosylate (250 g, 1.09
mml) yielded the title conmpound 426?% %Xleld) as a belgg SO|Id :

' H NMR ( DVBO- dgfclpltqgecgg&(cgllecm)by sgetign ﬁ{t 101191):1 wast xe@dbe ey ZQ s,

7.55 (d, 2H), m?) iﬁe o d\njz‘:skﬁsohéd ﬁgnétﬁlnoiidﬂloroﬁre&gne(/dﬂmm the:?’s&ﬁ@en@n | H)
2.85 (zn, | 5 M5 (-ve E M H) - M5 (+ve ESQ :
479 (MHH) +. Exmmwlvai zmacuopfwah&wmtmwd:erﬁbmmanﬂﬂa atvhdamﬂeetee basucdioml ogous

QG?EE IZO?NJE 2- Lﬂﬁ%rfogen{ggg am n%%g%gp}lﬁca?e:d%gb ?i%?k&%‘ﬂweéqﬁhg%&ﬂ} x(yz 2R) - oxi r

anyl - met hoxy) BemaloalquiezglBe (D32 £.52 Y%peld) asaistopy solidl:i dine (71.6 g, 1.0

et SN RS S SO SRR )0

9.12 (s, 2 , , | H, 7.58 (d, 2
723 (s i1, @‘%Z-’*‘Z?"Wﬁﬂz?‘m@?"’“ﬁ%ﬁ)mﬁ?g"?m o), (4200 (5, 34,
2.60 (m 6H), Msﬂive(ﬁﬁl) M-HE (-ve ESI) : 548 (MH 5 Ms (+ve ESI) : 550

(MrH) +. Exanpl 9[572, St eppr@bdsgn of Compound 72 in Table 3 An anal ogous
reaction to that d‘e’%c@?bed @fﬁ”gxarrpl e 16, but start| ng wi th piperidine
(85.2 g, 1i0 ki - gratig : 1 RGP (g, 284%y|eld) as a

white solld: o N 6 12(s
oH), 8.42 (s, 1H) ‘%M@é@?&%@&gﬁf&g ﬁ(ﬁ”“&‘@ B ?‘é%mg‘%g‘%@ 18 (s, 1H),
4.10 (m 1H), &8{@BN-chbidbenByPdmins);S-BdmidinR)amhinof-fRmebidxy-7hedtyi¢uyr 4H) 1.30
(m 2H I\/B(\ze Exarrple
73 - Preparat i $H*GFP “g{aﬁgﬁrﬁdg%mf)ﬂ }‘fe&g%et{’%m?e c°m92"md (E% m(gwg’mé yzela‘)

white solid :

15 'H-NMR (DMSO-dg) : 11.14 (s, 1H), 10.90 ( bs, 1H), 8.98 (s, 2H), 8.72 (s, 1H), 7.92 (d,

2H), 7.53 (d, 2H), 7.15 (s, 1H), 3.95 (s, 3H) :

MS (+ve ESD) : 423 (M+H)".

Example 70 - Preparation of Compound 70 in Table 3

An analogous reaction to that described in example 14, but starting with
20 4-({{2-(N-4-chlorobenzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-hydroxyquinazoli
ne {417 g, 0.99 mmol) and (2R)-{(-)-glycidy! tosylate (250 g, 1.09 mmol), yielded the title
compound (426 g, 90 % yield) as a beige solid :
"H-NMR (DMSO-ds) : 8.98 (s, 2H), 8.32 (s, 1H), 8.00 (d, 2H), 7.81 (s, 1H), 7.55 (d,
2H), 7.10 (s, 1H), 4.50 (m, 1H), 3.95 (m, 4H), 3.40 (m, 1H), 2.85 (m, IH), 2.75
25 {(m,1H}:
MS (-ve ESI) : 477 (M-HY)’,
MS (+ve ES) : 479 (M+H)".
Example 71 - Preparation of Compound 71 in Table 3

An analogous reaction to that described in example 16, but starting with
30 4-(((2-(N-4-chlorobenzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-((2R)-oxiranyl-
methoxy)quinazoline (96 g, 0.2 mmol) and pyrrolidine (71.6 g, 1.0 mmol), yielded the
title compound (23 g, 21 % yield) as a white solid :



An anal ogous reaction to that described in exanple 16, but starting with
cycl opentylamne (85.4 g, 1.0 mmol), yielded the title conpound (29 g, 25.7
%vyield WOMAISKhite solid : 'H NVR (DVSO d6) : 10.10 (P§TEB"P4)’359© 75 (s, 1
H, 9.11 (s, 2H), 8.45 (s, 1 H, 7.95 (d, 20 2H), 7.75 (s, 1H), 7.52 (d,
2H), 7.18 (s, 1H), 410(m1H) 4.00 (g9 1H), 3.95 (s, 4H), 30(m1H)

(m2r . 8 (HRIPMEOges thR DB R 1mre 12 A A6 KOt mobn 74

in Table 3 Awsza{aaiwgmss (, Qﬂ;wmstm);hes (sgiERg); 1B s, um>,em(mjm)16 but

starting with ohexyl ami ne 1.0 mol ), yielded the title

conpound (2?@(5,233{)42692}%&}9)13 %4H)h|te solid : 'H NWR (DVBO-d6) : 11.05

(s 1H) s, 8.45 (s, IH), 7.95 (d, 2H), 7.80 (s,
7.52 (ﬁ%E*’%“Q Bgﬁi)( ART: (m gH) 2 5 (s, gH), 250 Em

30 5H) 15 9OMS ifveBS)) : 5150@191% 2H) 1.50 (m 1H), 1.15 (m 5H) : M (-ve
ESI) : 576 (154 . rs Ay 01/ 21597 PCT/ GBOQO 03593 86
Exanpl e 75 -=Frepare corrpouria 7. apr e 3 Caesium carbonate (1.30
g, 4.0 znnol) wasmeaidbgousacammtmhatdescubed in example 16, but starting with

4- 2-(N-4- hI - D 1

U2 (N & S ALoNer e O AR UL T CUREAAICRE) R gl ov
5 di mathylfogo[mm de (5 nil) and tetrahydrofuran (5 m) and the reaction
heated at 60, f h Th j Xt t d.j th

pour od | o FENMEREMSEE nih10 Gt Gollh 2125 28 PRt A P o by
suction fi 't @;795‘@ mﬁm (szﬁ)hﬁss@l i1, xlletrﬂeﬂgwses (thj 3H)e3. eoppamnd (400

ng, 76 %y brown ‘sol i O-d6) : 10.96 (s, 1H),
9. 75 (s, 1H)24D(n],§HO,sl 452@;,,4%14@@52111154) 7.98 (d, 10 2H, J = 7 Hz), 7.84

s, 111 7 7.48-7.53 (in, 2 7.25 (s, | H, 4.51 (t,
(2H,J:7H)z),3 "’e%g})(gkéwﬂ)ZHJ =7Hz) : (:vrs( \l;?aESI) :(493 Z%S(MH)( VS

(+ve ESI) : MS?ﬁ-vquS?I)(Mﬂ-I-MH)Exaan e 76 - Preparation of Conmpound 76 in
Table 3 15 Example 73 - Preparation of Compound 73 in Table 3

An analogous reaction to that described in example 16, but starting with
cyclopentylamine (85.4 g, 1.0 mmol), yielded the title compound (29 g, 25.7 % yield) as
a white solid :
'H-NMR (DMSO-dg) : 10.10 (s, 1H), 9.75 (s, 1H), 9.11 (s, 2H), 8.45 (s, 1H), 7.95 (d,
20 2H),7.75 (s, 1H), 7.52 (d, 2H), 7.18 (s, 1H), 4.10 (m, 1H), 4.00 (m, 1H), 3.95 (s, 4H),
3.0 (m, 1H), 2.65 (m, 1H), 2.55 (m, 1H), 1.65 (m, 2H), 1.55 (m, 2H), 1.41 (m, 2H), 1.25
(m, 2H) :
MS (+ve ESI) : 564 (M+H)".
Example 74 - Preparation of Compound 74 in Table 3
25 An analogous reaction to that described in example 16, but starting with
cyclohexylamine (99.6 g, 1.0 mmol), yielded the title compound (27 g, 23.4 % yield) as a
white solid :
TH-NMR (DMSO-dg) : 11.05 (s, 1H), 9.78 (s, 1H), 9.08 (s, 2H), 8.45 (s, 1H), 7.95 (d,
2H), 7.80 (s, 1H), 7.52 (d, 2H), 7.20 (s, 1H), 4.10 (m, 3H), 3.90 (s, 3H), 2.50-3.20 (m,
30 5H), 1.90 (m, 2H), 1.65 (m, 2H), 1.50 (m, 1H), 1.15 (m, 5H) :
MS (-ve ESI) : 576 (M-H),
MS (+ve ESI) : 578 (M+H)".



15 A solution of 4-(((2-(N-4-chlorobenzoyl)am no)-5-pyrim di ne)am no) -

6- met hoxy- 7- ( 2- br onoet hoxy) qui nazol ine (124 ng, 0.24 mmol) and pyrrolidine
(84.4 ngy, Iwa8yneyol) were heated in dimethylformanm de (@Taidopomds 60 C for
5 hours. The reaction was cooled, poured into ice water (15 m) containing
concentyrated aqueous ammonia solution (0.5 m) and the resultant solid
was col | ected by suctlon fi Itratlon 20 D§6y| ng of the solid in vacua

yi el ded the tikEk®g £ ‘ BPous b : sol|d: H-NI\/R

DVEO- d6) : 11.0 (: N oD 7.95
Ed, 2H) ,) 7.75 (s(Scﬁ‘m’fa’g’i&?désjﬂfnl){%"’f’?"ig"s“?ssa%d‘?ﬁ% 5911%‘2‘3‘2‘1[( '3.92 (s,
3 2.80 2 =) 4] 3)-Bfyrinmivi 621 -hyémEﬁi 2adiB
(ll\_ADH) l\/(Bt(+v-£‘X2(l\M logogjgnz(oslﬁﬁl_rﬁn:) Egar’{gl gé)h?)n-oj greﬂgﬁyﬁ on of u)Cr(l)rrpound 77
in Table 3 An %‘?1@5%? ujsﬁ Zrdibromag ‘B’@ég $ B "E‘“@i%pl e 76, but
starting wigh alme&?gbﬁa?ﬁdg(@%m%ﬂamﬁgﬁéﬁm% ) R Rl Ml 6o s

phase preparative % acetonitrile in water containing
0.1 %trifluorfadews. Theintixtureoyas sousantinedipverkp thes grurplinicGporrERE9 3l 87

Vel ) aea iAo i SURGH b ielon iR BRMAGe e SorigB de )
9.05 (s, 2H), &le@n’(psuncumwmz,W&dld)a%hﬁbﬁbw}ﬁol@ch 1H), 7.50 (d, 2 ’, 7 21
(m a1y, 1 50 (o tove (osdi hm Sts il 3B 406 %Qrzﬂﬂdsgl “

( MtH) +. EX&MDLH-I Ug= 7 HE)’ EJS&(.‘Q-UHDU SGfT’l @Qi;ig@ﬂ)]d 439, 53r(mTaH) q. 23r(]sﬂxgH§*,mad}c(gous
reaction to t esqr | in.e , t starting with 1o

cycl opentyl ani J(ﬁ?) %S%gis )W‘)%‘I’yﬁ e?g@j t he t|t|ge conpound (71 ny,
56.4 % vyiel d)mq.@gggy t493sgl5|(vq_};[) H NWR (DMSO-d6) : 9.71 (s, 1H), 9.08 (s,

2 8.42 (s, 7,75 (s, 1H, 7.50 (d, 2H), 7.17 (s, 1H)),
4H)15 (t, 2H), I?SQW(%SI) 4%’%&H(m 1I(—|) 2.H291 (t, 2H§, 1.?02 (m 2I(—|), 1.H)55

(m 2H. 141 g5 A6 Breddidish o Chmpost MinGrapf £51) & 532 (MH)-
15 A solution of 4-({{2-(N-4-chlorobenzoyl)amino)-5-pyrimidine)amino}-

6-methoxy-7-(2-bromoethoxy)quinazoline (124 mg, 0.24 mmol) and pyrrolidine (84.4
mg, 1.18 mmol} were heated in dimethylformamide (3 ml) at 60 °C for 5 hours. The
reaction was cooled, poured into ice water (15 m!) containing concentyrated aqueous
ammonia solution (0.5 ml) and the resultant solid was collected by suction filtration.

20  Drying of the solid in vacuo yielded the title compound (76 mg, 62 % vyield) as white
solid :
*H-NMR (DMSO-dg) : 11.0 (s, 1H), 9.65 (s, 1H), 9.05 (s, 2H), 8.42 (s, 1H), 7.95 (d, 2H),
7.75 (s, 1H), 7.51 (d, 2H), 7.18 (s, 1H), 4.20 (1, 2H), 3.92 (s, 3H), 2.80 (t, 2H), 2.50 (m,
4H), 1.61 (m, 4H) :

25  MS (-ve ESI) : 518 (M-H),
MS (+ve ESI) : 520 (M+H)".
Example 77 - Preparation of Compound 77 in Table 3

An analogous reaction to that described in example 76, but starting with

piperidine (72.3 mg, 0.85 mmol). Purification by reverse phase preparative, eluting with

30 25 % acetonitrile in water containing 0.1 % trifluorcacetic acid, followed by



M5 (+ve ESI) : 534 (MrH)+. Exanple 79 - Preparation of Conpound 79 in Table
3 An anal ogous reaction to that described in exanple 76, but starting with
cycl ohexyWArIAB9T 66 my, 1.18 mmol), yielded the title CSHIRNADDS ng, 74 %
yield) as 20 a white solid : "H NW (DMSO-d6): 9.65 (s, IH, 9.05 (s, 2H),
8.42 (s, 1H), 7.95 (d 2H), 7.77 (s, 1H) 7.51 (d, 2H) 7.18 (s, 1H), 4.10

t, 2H), 3.95 91 1.62
(2H), liDSl (rﬁeutiqshfa‘“’é} Vet "I“’%‘T‘g*t Hleﬂgﬁi}he m%é ‘%‘n{’)ﬂ’%’@? Mg, 38@‘4%’@(‘?5?)@5 25 I\/(Bm
(+ve ESI) : i@ sbiid-H) +. Exanple 80 - Preparation of Conpound 80 in Table 3
A I t to that d bed 7 th
B oS e bav o ks LS 3EB 9 R s o S R B Bae e éah;‘%u%“d (36
my, 41 % ylﬁ_bdhs’:\é(ﬁ{)wi'sb?d %92,)70'21 (363, W&H)W&Qsdm),zswm%ﬂis

9.62 (s, 1H) 14, 7.85 (d, 7.68 ,1H) 7.43
(d, 2H) . 57. D242, 4HH)I, 414n116Hlt1 30;(m)2HB 81 (s, 3H) 2 oy (t 2H) 238" (m
2H), 0.75 ( 0.01 (m 2H : Wc) 01/21597

PCT/ GBOO/ 03 5("?5'51)“/&?? ean' ! 518 (l(\/H—I) §A (+vWe )ESI) . 520 (MHH){.

Exanpl e 81 -MS’(ﬁ{b&RSﬁ)lisn(hﬁHﬁ)rrpound 81 in Table 3 An anal ogous reaction to
t hat descri hed IR i.thy,5 tetrahydrofurfurylarnine
(86.24 ny, pgnnle 7 ] tre—tonpotnd (15 g, 16.1 %yield) as
a white solid : Al'fi'anN dslmmxdﬁ)matdastnaaxﬁaxmﬂﬂms Qutrftar(isg with 1) , 9. 05 (s,

! 4 1® Efcycmnm@ngsaéoifm%@'%w Ve e codppa ms%f* %o (i 1

H ., 2.91 (my;d asazwlﬁtgsélﬂi 2H), 1.80 (m 4H), 1 45 (m I . 10 MB (+ve
ESI) : 550(M+ ) nple 82 - Preparation n}) in Tabl e 3 An
anal ogous reéi:NWQMSQNa)t %@d&rllfﬁegoqﬁ %Ii)a?rﬂ?é‘ iH 7l?i§t(d thI“Qr”?@ W n

L S T b R S
0. 261 nmol ) ,2H) hBﬁIEId, 2H), 1.41 (m, 2H), 1.25 (m, 2H):

15 MS (-ve ESI): 532 (M-H),,
MS (+ve ESI) : 534 (M+H)".
Example 79 - Preparation of Compound 79 in Table 3

An analogous reaction to that described in example 76, but starting with

cyclohexylamine (66 mg, 1.18 mmol), yielded the title compound (95 mg, 74 % yield) as

20 awhitesolid :
'H-NMR (DMSO-de) : 9.65 (s, 1H), 9.05 (s, 2H), 8.42 (s, 1H), 7.95 (d, 2H), 7.77 (s, 1H),
7.51 (d, 2H), 7.18 (s, 1H), 4.10 (¢, 2H), 3.95 (s, 3H), 2.91 (t, 2H), 2.38 (m, 1H), 1.80 (m,
2H), 1.62 (m, 2H), 1.51 (m, 1H), 0.90-1.21 (m, 5H) :
MS (-ve ESI) : 546 (M-H),

25 MS (+ve ESI) : 548 (M+H)".
Example 80 - Preparation of Compound 80 in Table3

An analogous reaction to that described in example 76, but starting with

cyclopropanemethylamine (61 mg, 0.85 mmol), yielded the title compound (36 mg, 41 %
yield) as a white solid :

30 'H-NMR (DMSO-dg) : 10.95 (s, 1H), 9.62 (s, 1H), 8.95 (s, 2H), 8.35 (s, 1H), 7.85 (d,
2H), 7.68 (s, 1H), 7.43 (d, 2H), 7.12 (s, 1H), 4.10 (t, 2H), 3.81 (s, 3H), 2.92 (t, 2H), 2.38
(m, 2H), 0.75 (m, 1H), 0.30 (m, 2H), 0.01 (m, 2H) :



15 the title conmpound (28 ng, 25%yvyield) as a yellow solid : "H NWR
(DVMSO-d6) : 11.10 (s, |H), 9.81 (s, IH), 9.11 (s, 2H), 8.52 (s, 111), 8.00
(s, IM 7.906dss7 H), 7.80 (s, 1H), 7.65 (d, I|H), 7.55 ACTIGEDMH3SIF. 21 (s,
| H, 4.55 (m 111), 4.02 (m, 1 H, 3.99 (s, 3H, 3.43 (m | H, 2.91 (m
| H, 2.75 (m | H : M5 (+ve ESI) @ 479 (MrH)+ 20 MB (-ve ESI) : 477
(MH

4- (((2-(N-3- chbﬁ&(@@fﬁﬁbﬁlﬁé\vﬁfﬁé) 5- pyri nm di ne) ami no) - 6- met hoxy- 7- hydr oxyqui

nazoli ne, E%@ 44 terial was obtained as follows : a)

Tri phosgene (5 %é%@ %1%’3?’3’“ is added to an ice cold solution of

3-chl orobenzoi E xﬂﬁpldSL 1Pr@gggonm¢omh§d&hﬂ'lablaa hyI am' ne (16 m, 114

mmol ) in ethyl 25 he act i on red 15 mn
then | hour at arrbl °§ﬁ?&?3§?9ﬂn;€>ﬂ’afﬁ c ‘EF’?‘% g‘rermve
triethylam ge ﬁnﬁsﬁfdﬁm&ymmb rev04 168) maﬁm; §fblden tﬂé&ﬁi@@emﬁblﬂh‘%m’thgﬁ%her (16
g) and 2-am no-5-nitropyrimdine (4 g, 28. nmol ) were added, m xed and

heat ed 20 hour % ¥igldhas@ white ylid i xt ure was cooI ed and diluted with

di ethyleth ) t of I
S A P s e gy an g,

yield) as a be?ik7d5(s dH), 7.50 (44—2 Kﬂ:ﬂsﬁ(ﬂ)d‘s 5, 38%5 s3H)11.83 (m,gIH}o (s,

214), 8.00 (s, : 7

01/)21597 por bl e ‘ﬁéﬁlv(e %éff%(‘ﬁ%ﬁ%ﬁ?ﬁf“ﬁ%m(@&e“%) 277
(MH". b)i1éAn MSgogBsiy: iﬁa(MﬂH)’h to exanple 122 (part b), but starting with
2(N—3 chl or ob nzoI Opyri m e Z) g, 28.6 mmol ), vyielded
5 2-(N-3-chl or gz s Brepacation of L pimpound 59, 77 %yield)

HENVR (DVSO-do) ﬁl@ﬁlo@&us réachan toEes(:ﬁbedZﬂxamBle%t b8 sabiniu 85 (3,
1H), 7.65 (d, H%N (+ve : 249 (MFH) +. ¢) An
anal ogous reacH@T é‘%@?&%@ﬁ*@ﬂiﬁ‘zﬂm@uﬁ?mﬁw)ﬁ@! -6-prefhyxy-7-hydroxyquidazoli

2- (N 3- et or ObRaaY Ik noRENORKE) B HidhRab ek sB do S Bl el ded

4- (((2-(N-3-chl or obenzoyl)am no m di ne)am no) - 6- hoxy-"7- benzyl oxyq
uinazo |ing (edde umBBnd2§img, ?Voweidﬁamibmdm ; 11 75 (s, 1H), 11.23

(s, 1H. 9.11 {F\ntdom8oRd) (310 hm, 8813, U8, 9.1 (s, 25, 8.52 (s, 1HD), 8.00 (s,
 1H), 7.90 (d, 1H), 7.80 (s, 1H), 7.65 (d, 1H), 7.55 (m, 1H), 7.21 (s, 1H), 4.5 (m, 1H),
4.02 (m, 1H), 3.99 (s, 3H), 3.43 (m, 1H), 2.91 (m, 1H), 2.75 (m, 1H) :
MS (+ve ESI) : 479 (M+H)"
20 MS (-ve ESI) : 477 (M-HY.
4-(((2~(N-3-chlorobenzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-hydroxyquinazoli

ne, used as starting material was obtained as follows :
a) Triphosgene (5.63 g, 19 mmol) was added to an ice cold solution of
3-chlorobenzoic acid (17.76 g, 114 mmol) and triethylamine (16 ml, 114 mmol) in ethyl
25  acetate (250 mi). The reaction was stirred for 15 min then 1 hour at ambient
temperature. The mixture was filtered to remove triethylamine hydrochloride then
concentrated in vacuo. Diphenyl ether (16 g) and 2-amino-S-nitropyrimidine (4 g, 28.6
mmol) were added, mixed and heated 20 hours at 150 °C. The mixture was cooled and
diluted with diethylether (100 mi). Collected of the solid by suction filtration yielded,
30 2-(N-3-chlorobenzoylamino-S-nitropyrimidine (7.94 g, 100 % yield) as a beige solid :
"H-NMR (DMSO-dg) : 11.82 (5, 1H), 9.40 (s, 2H), 8.00 (s, 1H), 7.91 (4, 1H), 7.72 (d,
1H), 7.55 (m, 1H):



H, 8.00 (d, IH, 7.91 (dd, 1H), 7.65 (dd, I H), 7.55 (m 3H), 7.41 (m
H, 5.40 (s, 2H), 15 4.00 (s,3H: Ms (+ve ESI) 513 (M¥rH)+ M (-ve ESI)

M H) WO p158h anal ogous reaction to exanple 13, butPGHGBWIHY wit h

2- (N- 3-chl or obenzoyl ) am no) - 5- pyri m di ne) am no) - 6- met hoxy- 7- benzyl oxyq
o 20 line (6.02 g, 11.8 mvl ), yigl ded

2- (N- 3-chl orobenzo ;o) -5- pyri m di ne)am no) - 6- met hoxy- 7- hydr oxyqui
i ne MSEVEESI4Y %&@éﬁh) © 'HNWR (DVBO-d6) : 11.10 (s, 1H), 10.42
H) Hy (s, 2H), 842(s IH),800(s 1H), 7.91

| H), 75%5(?&5[) 77@“@1 (d, | H, 7.50 (m | H), 7.20 (s, 1 H, 25
4.00 (s 3H)b) : wsn(mdegmrgacﬂowesxwwm (oarsb), bv@tmgwﬂh 421 (M H) -

Exanpl e 83 - g}},@w}?‘.‘ ous reaction to
t hat descri be@ ?—Eﬁéﬁo&krﬁ%&gﬂ%f;@ ut a@ﬁ%ﬁ}”vﬁa ?h BQ“MIﬁ%idg@

4-(((2-(N-4 Zﬁqbumnhibmbmmpyl)mmnord)anﬁnqpynmrdm (B8 i7r¥o yieBl) met hoxy- 7- hydr oxyqui

oty i o1 GERYRIDMSO R0 TEAx s 1R 43 ) 788 U YL R T
\/\001/21597152@755@5211 ®3593 90 ' H NVR (DVBO d6) : 11.00 (s 1 H, 9.81 (s,

| H, 9.10 5 11), 8.05 oH), 7.18 1H), 7.35
2H) 7.21 (gMSi FDESD%S(@ t )4 00 (m(mIH) Hé 97 (s,(:S),H),H)s.42 (m(mIH),

2.85 (m 114): Nﬁn(aﬁ&l@gcﬁﬁ'réacﬁorﬂt@%x&ﬁﬂﬂﬁh ‘bubstdfing witk ESI) @ 461 (MH)'-
4-(((2-(N-4-f1 uorobenzoyl ) ani ng) - 5- pyr.i m.di ne) ami ho) - g met.hoxy- 7- hydr oxy

qui nazol 1’ne 2-@&&@ghlgeobenzgy ?’WQ%%@‘E’E?‘?P&T“%%F @5tead yigdebws © a) An
anal ogous r oL @34 athiHo)-BLAdthd xSy -Mink

3-fl uoroben%ﬁé (W;.CIEQO( 12. 1%1%5?30836. 131)1e), H{o% det Xy ﬂoxyqumazo

2- (N- 4- f | uorlink ém02g. 88aiyield) 5- ni t r opyri mi dine 10 (3.75g, 66 %yield), after

crySLal LSS TR0 s , o IR ) o Gt 00
1H), 8.00 (d, 1H), 7.91 (dd, 1H), 7.65 (dd, 1H), 7.55 (m, 3H), 7.41 (m, 4H), 5.40 (s, 2H),
15 4.00(s,3H):
MS (+ve ESI) : 513 (M+H)"
MS (-ve ESI) : 511 (M-H)",
d) An analogous reaction to example 13, but starting with

1
4
511 (
4- (((
ui naz
4- (((
nazol
(s,1
(

a
S
d,

4-(((2-(N-3-chlorobenzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-benzyloxyquinazo
20 line (6.02 g, 11.8 mmol), yielded
4-(((2-(N-3-chlorobenzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-hydroxyquinazoli
ne (3.7 g, 74 % yield) :
'H-NMR (DMSO-dg) : 11.10 (s, 1H), 10.42 (s, 1H), 9.81 (s, 1H), 9.10 (s, 2H), 8.42 (s,
1H), 8.00 (s, 1H), 7.91 (d, 1H), 7.80 (s, 1H), 7.61 (d, 1H), 7.50 (m, 1H), 7.20 (s, 1H),
25 4.00(s,3H):
MS (+ve ESI) : 423 (M+H)"
MS (-ve ESI) : 421 (M-H)".
Example 83 - Preparation of Compound 83 in Table 3
An analogous reaction to that described in example 14, but starting with
30  4-(((2-(N-4-fluorobenzoyl)amino)-5-pyrimidine)amino)-6-methoxy-7-hydroxyquinazolin
e (5.24 g, 12.9 mmol) and (28)-(+)-glycidyl tosylate (3.23 g, 14.2 mmol), yielded the
title compound (346 mg, 6 % yield) as a yellow solid :



M5 (+ve ESI) : 263 (MtH+, M5 (-ve ESI) : 261(MH)'. 15 b) An anal ogous
reaction to exanple 122 part b, but starting with

2- (N-4-f | uomodeasyy| ) am no-5-nitropyrimdine (3.75 g, 14r8Tmmodis3sosyi el ded
2-(N—4-f| uor obenzoyl ) am no-5-am nopyrimdine (3.31 g, 90 %yield) :

"H- NVR (DVBO-d6) : 8.05 (s 2H), 7.95 (m_2H), 7.25 (m 2H), 5.40 (s, 2H)
M5 (+ve ESI) :‘ 233 (Mt 20 c) An anal 090us reaction to exangl e 12, but
starting with EENM\R@VI @@bbdéﬁﬁéyﬂﬁhﬁl&ids,ﬂffarﬁhﬁﬁaﬁmﬁ@@elf{)s By(m4. 3

mol ), vyielde

a-(((2- (N 4- 1210, T84 U Aoy s’ By e Rey B R et Rk B-B8hzyt oxy-
qui nazol i ne (53%(@11-1},&%@1 éHl) : "H NWMR (DVSO-d6) : 11.90 (s 1H), 11.15
(s, 1H), 9.11 2 8 8.45 (s, 25 1H), 8.05 (m 2H),
7.25-7.55 (m @)("""{QS& ?GSME? 4.02 (s, 3H : M (+ve ESI) : 497 (MH)+,
M5 (-ve ESly :M&4Q5eENDHM61 (d)H)yAn anal ogous reaction to exanple 13, but
starting with

4- (((2- (N 4- 1 HFoBEfTygrobareimisp) purrmidnoeyan ey deRy - 7- benzyl oxy

- 30 qui nazol '(ﬂ@na(z&m%Busgd askteRtitg Mardrial WaEbi8Hed as follows :
4-(((2-(N-4-11 uor obenzo a[{Q)am no) - 5- pyri m di ne) am no)-6 met hoxy- 7- hydr oxy-

qui nazol i ne(3.92 gAn7sn artion toaRemple 82 GBTt ARGV TR Wik dfluodbenzpicNVR

(RS syl i St s b i el

(MtH) +. Exampl 8.784, 66 Pyl rafitt aystaliisaitonfoonietlarf®d: i n Table 3 5 An anal ogous

o2t 00 10 D BRRENS0) B GTETALD by e G Bt o) i 9 e (19

oxi ranyl met hoxaRy:4- qui nazol i nyl') am no) - 2- pyri m di nyl ) - 3- chl or obenzami de (70

ng, 0.146 rrrml% y| el ded t he tJtIe conpound (40 ng, 49 %yield) as a

yel low sol i d :MS{Heg® (BR8He)y - 11.10 (s, 1H), 9.81 (s, 1H), 9.11 (s,

2H), 8.51 (s, ﬁg{)(,vegsgozgﬁ?d,}g 1H), 7.95 (d, 1H), 7.82 (s, | H, 7.65 (d, |

H),757(m1 ,414(m|H) 4.0 (m 2H), 3.98 (s, 3H),
.45 (m 4H), b. 55 @ﬁna}@ggus reacti@ 1o axanmig 122 partb but starting with

2-(N-4-fluorcbenzoyllamino-5-nitropyrimidine (3.75 g, 14.3 mmol), yiclded

2-(N-4-fluorobenzoyl)amino-5-aminopyrimidine (3.31 g, 90 % yield) :
TH-NMR (DMSO-dg) : 8.05 (s, 2H), 7.95 (m, 2H), 7.25 (m, 2H), 5.40 (s, 2H) :
MS (+ve ESI) : 233 (M+H)",

20 <) An analogous reaction to example 12, but starting with
2-(N-4-fluorobenzoyl)amino-S-aminopyrimidine (3.3g 14.3 mmol), yielded
4-(((2-(N-4-fluorobenzoyl)amine)-5-pyrimidine)amino)-6-methoxy-7-benzyloxy-
quinazoline (5.28 g, 77 % yield) :

'H-NMR (DMSO-dg) : 11.90 (5, 1H), 11.15 (s, 1H), 9.11 (s, 2H), 8.85 (s, 1H), 8.45 (5,

25  1H), 8.05 (m, 2H), 7.25-7.55 (m, 8H), 5.31 (s, 2H), 4.02 (s, 3H) :

MS (+ve ESI) : 497 (M+H)",

MS (-ve ESD) : 495 (M-H)",

d) An analogous reaction to example 13, but starting with
4-({(2-(N-4-fiuorobenzoylamino)-5-pyrimidine)amino)-6-methoxy-7-benzyloxy-

36 quinazoline (5.28 g, 9.9 mmol), yielded
4-({{2-(N-4-fluorobenzoylamino)-5-pyrimidine)amino)-6-methoxy-7-hydroxy-
quinazoline(3.02 g, 75 % yield) :



M5 (+ve ESI) : 564 (MtH)+, Ms (-ve ESI) : 562 (MH)-. Exanple 85 -
Preparation of Conpound 85 in Table 3 15 An anal ogous reaction to that

descri bedwowigs®fipl e 6, but starting with PCT/GB00/03593
2- (N-3-chl or o- 4-f 1 uor obenzoyl ) - am no- 5 am nopyrimdine (100 ng, 0.375 mol)
and 4-chl oro-6-net hoxy-7- ((1- et hyl - 4- gi per azi nyl ) met hoxy) qui nazol i ne (121

ol 1 ecti on QMR EBPG-amy 11 200w B a«?#ﬁﬁ?@aﬂ’phh%&f}r BB Eler se
phase pr epa(r)ﬁﬁ Z}S p,qlm) -piy@sl 119), Wol) 38y: % 20 acetonitrile in water

cont ai ni ng T uoroacet i'c acid, followed by neutralisation wth

sodi um bi carMBrﬁﬂvediSIMQﬂ(&@d{)t he title conmpound (35 ngy, 17 %yield) : 'H NWR
(DVMSO-d6) : 9. , ) e ];Q‘ Pir’rathdy 1H), 8.00 (m 1H), 7.81
(s, 1H, 7.55 7. 20 H m 2H), 3.97 (s, 3H), 2.75 (m
2H), 2.15 (s, 3H)An anﬂoZdnsle@ﬁox( mthsﬂyscnhe@o e(quple lm)but %TII\SW(thve ESI) : 552

MrH) + MBS ESl). t f Co d 86 i
gl'ab:_De 3 An gﬁiéq?@&?dls% @%%‘H‘ W@W@sgﬁgé it 'reialnglneOG blrp[:)og?arti nlgn
wi t Ih 2- ((j N- %@,Ig},ﬁmeﬂmi )uoc[mbeamhmgam\wﬂl Emhrml)q})mhlmhuﬂamﬂe (ADdg,g, 0. 375
nmo an 30 r 0 , 0.33
nmol g yi el cﬂelﬁqu@"& QTISEJ}EY)WE%%HEP e‘ﬁ@s OXXgL{I Y’}’aéo | neué ﬁ% 11/ 21597

PCT/ GBOQY 03 1 ) v -
(s, 20, 8. g‘%ﬁle\/ﬁ@PMkb IGQWQM?MM(%I@)?NS@ Hj-IBS]_'(s'Ll y 80 H,

7.30-7. 6m(n1H)7F|)?5 (@HQM(@(S,ZI&B) 7@@2"%%755’}(5“ Hlvézéi%&HEérl)“(m %13‘1 ( MH) +
M5 (-ve ES )4 H‘%RSJH)’EQQ%MFWH% (&AL 26 (mf21pompounds of formul a

(I') are set ou Preeparation of Compound 87 in
Table 4 A soMISt(wenESiD S[AEMHD nopyri m di ne (5 79, 51.8 mml), to

4-chl or o- 6- %R #qi&ds? g@?ﬂzol I nopr opoxy) qui nazoline (15 g, 44.4 mol) and
1.0 N solut 8 ‘hl oride in diethylether (100 m, 100 mmol), in

i sopr opanol le 85 } Prépardtivatof und BSin Thldedi et hyl et her al l owed to
evaporat ?g ' Ex? ana oaggt?sdreailictnoxrl teof kagtxdescribed in example 6, but starting with

2-(N-3-chloro-4-fluorobenzoyl)-amino-5-aminopyrimidine (100 mg, 0.375 mmol) and
4-chloro-6-methoxy-7-((1-methyl-4-piperazinyl)methoxy)quinazoline (121 mg, 0.375
mmol). Neutralisation with aqueous sodium bicarbonate and collection of the solid by
suction filtration. Purification by reverse phase preparative hplc, eluting with 25 %
20  acetonitrile in water containing 0.1 % trifluoroacetic acid, followed by neutralisation
with sodium bicarbonate, yielded the title compound (35 mg, 17 % yield) :
'H-NMR (DMSO-dg) : 9.10 (s, 2H), 8.45 (s, 1H), 8.21 (m, 1H), 8.00 (m, 1H), 7.81 (s,
1H), 7.55 (t, 1H), 7.20 (s, 1H), 4.00 (m, 2H), 3.97 (s, 3H), 2.75 (m, 2H), 2.15 (s, 3H),
1.71-1.92 (m, 5H), 1.20 (m, 2H) :
25 MS (+ve ESI) : 552 (M+H)"
MS (-ve ESI) : 550 (M-H)".
Example 86 - Preparation of Compound 86 in Table 3
An analogous reaction to that described in example 6, but starting with
2-(N-3-chloro-4-fluorobenzoyl)-amino-5-aminopyrimidine (100 mg, 0.375 mmol) and
30  4-chloro-6-methoxy-7-benzyloxyquinazoline (100 mg, 0.33 mmol), yielded the title
compound (148 mg, 74 % yield) :



for 3 hours before the reaction was allowed to cool to anbient tenperature.
The solid which had precipitated was coll ected by suction filtration and

washed with vibethsd? ether 15 (2 x 50 nl). The solid was *CT&HWEIA n wat er
(200 M) and neutralised with 0.88 amonia in water. The resulting solid

was collected by suction filtration, washed with water then acetone

Dryi ng of thls materi al yielded the title’conpound (8. 33@9 % vyield) as
a brown solid 'H-NNRNEMEOMES deP G, 18D.31.274s, 1 gg’l—ﬂ)“(&%ﬁ& (52155);88795 (s, |

H, 7.15 (s, | 0 1 11), 358(m
AH), 2.45 (t, 82@@’1’ )msoiila_l)?ml?é@'fv?m%ﬁ? ;3340 21%’ %ng”ﬁ’? 410 (MH)'
M5 (+ve ESI) MfSJ(Qve(B&Hb-I)Sal (Eklfi-l)bl e 88 --Preparation of Conpound 88 in Tabl e
4 An anal ogous S?)Cség t described in exanple 67, but starting with
25 4-pyridi nec { b'?l ‘de (126 ng, 0.55 mml), yieldedthetitle
conpound (195 ng, 66 %yield) as a white solid : '"H NVR (DMSO-d6) : 11.41
Es, %%1),71%8(1 (Sipl-al)ht&lﬁw%i le(s%fc&:lrﬂoum&é)?%rﬁamzal( ﬁpesetsot@&(fa%le34|_$|‘|) 258?

m ) . S, . (m ) m
211), 3.53 (m 2H), 3.31 (m 2H) 315(m 2H), 2.27 (m 2H) : 30|\/S(-ve
ESI) : 515 (M§); ; e ¥P. P ) ) 3 01/ 21597 PCT/ GBOQ 03593
93 Exanpl e 89 T Prepara TPOUNO - 1apl e 4 An anal ogous reaction

to that described |m8<émmfe? f@iiﬁlambwpymmdml(ﬁbg,vﬁlt&nmmm di f 1 uor obenzoi c
hydrid 64 %

sl ) as 0pat g RRBRPI b bR RRRIDE UG nldn By 108

m) e73. ﬁg (s ﬂi)tmnafﬁﬁirf(gen cHltide in RicBHleter (100 b, 100 nfiBol), in isdphpandl. (380 ( m

31 565 (m By sl dlon e bigniliig: bivedlovarictt) shd e o iy 51

MS (-ve ES')  fop4 Bourbbéfbre e rediti Qn@éllowﬁﬁﬂm(ﬂ\ﬁﬂ@nbwnﬂ{@mﬁéﬁtﬂﬁl ‘Fh@s@hd
Preparation of Conpound 90 in Table Tr| hos!%ane (38 ny

added to an i cwhighhead preqinitated vag rollegted by usti anosd ﬁ@éheé “ath dereﬂe)i stberhg
0.77 nmol ) §1nd(2t7{ 50'%&' PHEIsHE i desivad in whtdd %200 mi) and neutralised with 0.88

amimonia in water. The resulting solid was collected by suction filtration, washed with

water then acetone. Drying of this material yielded the title compound (8.33 g, 46 %
yield) as a brown solid :
"H-NMR (DMSO-dg) : 9.31 (s, 1H), 8.45 (s, 2H), 8.35 (s, 1H), 7.15 (s, 1H), 6.50 (s, 2H),
20 4.18(t, 2H), 3.95 (s, 3H), 3.58 (m, 4H), 2.45 (t, 2H), 2.41 (m, 4H), 1.95 (m, 2H) : MS
(-ve ESI): 410 (M-HY,
MS (+ve ESI) : 412 (M+H)".
Example 88 - Preparation of Compound 88 in Table 4
An analogous reaction to that described in example 67, but starting with
25  4-pyridinecarboxylic anhydride (126 mg, 0.55 mmol), yielded the title compound (105
mg, 66 % yield) as a white solid :
TH-NMR (DMSO-ds) : 11.41 (s, 1H), 10.81 (s, 1H), 9.10 (s, 2H), 8.79 (m, 3H), 8.03 (s,
1H), 7.88 (m, 2H), 7.38 (s, 1H), 4.31 (m, 2H), 3.99 (m, 2H), 3.98 (s, 3H), 3.65 (m, 2H),
3.53 (m, 2H), 3.31 (m, 2H), 3.15 (m, 2H), 2.27 (m, 2H) :
30 MS (-ve ESI): 515 (M-H),
MS (+ve ESI) : 517 (M+H)".



mml) in ethyl acetate (10 m ). The reaction was stirred for 15 m nutes at
5 Cand then for 1 hour at anbient tenperature before the reaction was
washed wi W@ a1 (50 nl) and 15 the sol vents were renREERRIFAEUO.

D phenyl ether (1 g) and

4- (2-am no- 5- pyri m di nam no) - 6- met hoxy- - (3- mor phol i nopr opoxy) qui nazol i ne
(72 ng, O. 17 nmol ) were added and the reactlon heated at 150 C for 20
hours. The rExample89 -Prepavationof G 220 1abled di et hyl ether (10 ml) and
the solid coll GC%%PQXFM%Mﬂl tofmdthés%hbéarin R 6T Bid Byt ver se phase

preparative hplc, 25 % acetonitrile 20 in water containing 0.1
%trifluor oaz;tbﬂﬁhombetaoi‘ccahhxdmdd(w ng: 056 m@hmebhd Wettﬁle&ﬁﬁﬁﬁmd (3Ymel ded t he

titl b l'id "H NVR (DVBO-d6)
11,11 (s TRt ptew Bl U3 0 %8 38 (S 1n B2s (m o 1hy,

7.98 (m s HHNNMR/@MSO-dk)H)10. 33. (4 TH,9.551(s)) LH),78.307(s( 2H)1 825 (s, AHRT. S(St(m, 2H), 3.95

Cve Sy - 0ol o5 te 38 Ge 1y T2 oo, (Wl A B0, 27 o o

Conpound 91 333(?6@}&)63 ng}ﬁ A3, sngﬂszmgmt (nQ2H) 3. 15 @i, 280,529 mam)n exanpl e
90, but starting with br ono- 4- met hyl benzoic acid (166 ng, 0.77 mmol),
yi el ded t he MSt('IVéE(SBm%&M}@BS 30 ny, 35 %yield) as a white solid : WO

01/ 21597 P +H NVR (DVBO d6) : 11.03 111), 9.71 (s,
IM 9.05 (sﬁﬁw%ﬁsﬁ?‘%‘) , 8. 1% (s, |)H), 7.85 (élS 1 H)? 7.75 (gs |

H), 7.451q d,Exantjile 90: Rikparation offCompound 90 in bled 3 9 (s, 3H, 3.52 (m 4H),
2. 40 2 ESI) : 608
20N 22 ol ?Wﬂf‘@fad"*ﬁd%séf@“é‘??*gﬁﬁ??%nvsf PR
92 in Table ﬂb&mo%ﬂhﬁghnﬁom ecid (169mg, 0.77 mamoltiesidri¢thlenhine{0dX2mbl 8100, but
tart th fl t hyl . v el ded
The Lt e compalieugeRyS (Umbo Gt ERion 6 i ipe Copinbiria fTwlg gff" °°
(DVBO- d6) : b1 BBur(a$ ambibht terfpeddtule beford\he redctidh wWas watibd withSvdiér (fGml)ki, 8. 28
(s, | H, 820 (d, 1H), 8.93 (d, | ,8.}31 %s rﬁb‘“ﬁ*) 7.71 (t, | H, 7.30
(s, | H5a4. tbssqventsz‘rﬁryre@"%m‘(ﬂﬁ‘f" henyd etpr (1 ., 3.48 (m 2H), 3.25
(m 2H), 3. 04 koA PyrinfdifLming)-6-Adinoxy-VE3-mo¥ghoiR propox figinaAdiing (72

mg, 0.17 mmol) were added and the reaction heated at 150 °C for 20 hours. The mixture

was cooled and diluted with diethylether (10 ml) and the solid collected by suction
filtration. Purification by reverse phase preparative hplc, eluting with 25 % acetonitrile
20  in water containing 0.1 % trifluoroacetic acid followed by neutralisation with ammonia
yielded the title compound (45 mg, 42 % yield) as a beige solid :
'H-NMR (DMSO-dg) : 11.11 (s, 1H), 10.70 (s, 1H), 9.05 (s, 2H), 8.45 (s, 1H), 8.25 (m,
1H), 7.98 (m, 1H), 7.75 (s, 1H), 7.47 (¢, 1H), 7.17 (s, 1H), 4.22 (t, 2H), 3.95 (s, 3H), 3.51
(m, 4H), 2.40 (t, 2H), 2.33 (m, 4H), 1.90 (m, 2H) :
25  MS (-ve ESI) : 612(M-H),
MS (+ve ESI) : 614 (M+H)".
Example 91 - Preparation of Compound 91 in Table 4
An analogous reaction to that described in example 90, but starting with
3-bromo-4-methylbenzoic acid (166 mg, 0.77 mmol), yielded the title compound (38
30 mg, 35 % yield) as a white solid :



M5 (+ve ESI) : 584 (M+H)+. 15 Exanple 93 - Preparation of Conpound 93 in
Tabl e 4 An anal ogous reaction to that described in exanple 90, but starting
with 3-chl owelsenwei c acid (121 ng, 0.38 mol ), vyiel ded tberitdologssgonpound
(48 nmg, 50 % vyield) as a white solid : "HNWR (DVSO-d6) : 11.10 (s, | H),
9.70 (s, I H, 9.07 (s, 2H), 8.43 (s, 1 H) 7.95 (s, 20 111), 7.88 (d,
11-1), 7.75(s 1H), 7.61 d, 1H), 7.52 (P | H, 7.18 (s, IH, 4.13 (t,
2H), 3.95 (s, IS*"BMR@DWQ ; 1UB (s, BDAR7L (3 1EDEH.05 &, 20), 846 (s4EHD), 811398 (m  2H)

: M5 e ESI : 5 94

o B e ) i A8 et s Ml DY DG s BB
described in e(qami-[)ez 60 (m J3#), 3B IH)02.N () 453, “YoXng BHYPYr obenzoi ¢ anhydri de
144 , 0.55 YA titl d (52 , 31 %yield) as a
bai e voi | ow solPH-+e Sl SRREEHEO de) - 1930 (s, Ty, 30.60 (5. 15 9 10
(s, 2H), 8.%3 (\/ﬂs(+|vHESI)86ﬂ§2%\ﬂ—q-{)+ 1 H, 7.99 (s, | H, 7.95 (m | H, 7.80
(d I W, 7.32.(s. | H) (1. 20, 3105 m 2H), 30 3.99 (s, 3H),

.65 (m 2H), mple 22 - Preparationy pnd Oinkabled 2H), 2.25 (m 2H) : M
(-ve ESI) : 582 (Mkﬁm 44&1&% 597.
PCT/ GB0O/ 03593 95 Exa %" T °E§’|et)6a§rd§si%?§%d(o JEQ&"‘" R%]sg%&‘fgn)‘”ﬁham e 4 An

anal ogous r eac#ifiporemng bendeas aqid (283 mign!l é&a}mmﬂ)eyzelﬁed theititlstampounty(4@inid)

3-chloro-4-flu 0 84 ngy, 1.1 nnDI) yielded the title
conpound (174 %Qq@%@%}%yl 43331{(]25 a white solid : 5 "H NV (DVSO d6)

11.08 (s, 1¢), 'IBNBER (BMSOHe) : 0337, (181), 9289)(s, 18DAB0T 8, 2101 .65 &, 11D, eds és 1H$

(5.3, 5 biREay I@%@@nﬁwz@@eww&ws&?sgwws 506 (e

ESI) : 566 (Mh,'s j\@@ﬁm)ﬁsds)(m 285826 M 367@;?&2{&& 5” . Preparation

of Conpound 96 in abl e An anal ogous reactl on t ed in
exanpl e 90, buMsét"ﬁrEﬁ%gss%(MH{) 3, 5-di chl orobenzoic acid (294 ny, 1.54

mol ), yi el dedyighevd kdn SseQiRgynd (61 mo, 30 %
15  Example 93 - Preparation of Compound 93 in Table 4

An analogous reaction to that described in example 90, but starting with
3-chlorobenzoic acid (121 mg, 0.38 mmol), yielded the title compound (48 mg, 50 %
yield) as a white solid :

'H-NMR (DMSO-dg) : 11.10 (s, 1H}, 9.70 (s, 1H), 9.07 (s, 2H), 8.43 (s, 1H), 7.95 (s,

20 1H),7.88(d, IH), 7.75 (s, IH), 7.61 (d, 1H), 7.52 (t, 1H), 7.18 (5, 1H), 4.13 (t, 2H), 3.95
(s, 3H), 3.51 (m, 4H), 2.42 (m, 2H), 2.31 (m, 4H), 1.90 (m, 2H) :
MS (-ve ESI) : 548 (M-H),
MS (+ve ESI) : 550 (M+H)".
Example 94 - Preparation of Compound 94 in Table 4

25 An analogous reaction to that described in example 67, but starting with
3,4-dichlorobenzoic anhydride (144 mg, 0.55 mmol), vielded the title compound (52 mg,

31 % yield) as a pale yellow solid :

'H-NMR (DMSO-d) : 11.30 (s, 1H), 10.60 (s, 1H), 9.10 (s, 2H), 8.73 (5, 1H), 8.22 (d,

1H), 7.99 (s, 1H), 7.95 (m, 1H), 7.80 (d, 1H), 7.32 (s, 1H), 4.30 (¢, 2H), 4.05 (m, 2H),
30 3.99 (s, 3H), 3.65 (m, 2H), 3.55 (m, 2H), 3.30 (m, 2H), 3.15 (m, 2H), 2.25 (m, 2H) :

MS (-ve ESI) : 582 (M-HY),

MS (+ve EST) : 584 (M+H)".



yield) as a beige solid : 'H NV (DVSO d6) : 11. 25(s 1H), 10.15 (s, 1H),
9.08 (s, 2H), 8.55 (s, 1H, 8.93 (m 15 2H), 8.83 (m ZI;p 7.25 (s, 1H),
4.20 (m w2895 (m 5H), 3.61 (m 2H), 3.45 (m 2H) PCTGBIOISH 2H) | 3. 08
(m 2H), 2.18 (m 2H): M5 (-ve ESI) : 582 (MH)- M5 (+ve ESI) : 584
(MrH)t Exanple 97 - Preparation of Conpgund 97 in Table 4 20 An anal ogous
reaction to that descri bed |n s . s4t arting wwth 3-cyanobenzoic
anhydride (£ Rle 95 Frepars e 2rex conpound (10 ng, 7.4%
yield) as a whi tgniﬁélbgbus reabhdﬂ'\ﬁtl(am&a)n exairible'ﬂ) 61&,staiildé)w1th10 60 (s, 1
H, 9.10 (s, 2H), I%g f_gnm 8.08 (d, 1H)),
7.99 (s, 1Hp:chiorg4- f(qorobmow apid{334 @g h jgmol), Mfdeﬁlﬁhezlﬂy comwﬁ(ﬂd M8, 5H),
3.65 (m 2H) y%%?%%w sogSZ(m 2H), 3.13 (m 2H), 2.25 (m 2H : M5
(-ve ESI) 548 +eESI) : 541 (MrH)+ Exanple 98 - Preparation
of Corrpound 'HNMR (DMBS@-dd) : Ah.08 (s 1 B} 968 (3, HO: - Gh(s: B hdd (sdBE: BilBédl i n

exanpl e 67, t 0. r 0.55
rrm)lrr? yi el (}gﬁ @&‘fﬁﬁ?e cow@h’éé%éfsflmhg%%m&‘ﬁayg@ d_?g{ Aﬁ?é yel | ow
solid : WO 351/l gAY, 2B8TmC2EA30ImO4), 988 (il 2HYVR ( DVSO- d6) 11 20 (s, IH),
10.71 (s, 1 9, .8.75 (s, 1H), 8.00 (s, I , 7.82 m 2H),
7.58 (fn |H&S?Vﬁ%§¥)§r§6ﬁéﬂ%) 17.35 §s |E)|) 4.30 Et, 2H)H? 4. 05 (ﬁn 2122,
4.00 (s, 3HMSB~eES)Ms68IM+HF. 52 (m 2H) 3.35 (m 2H), 3.15 (m 2H), 2.28
(m 2H : ?‘vve ESI) : 5.32 I\/H—I) B (+tve, ESI) : 534 (MtH) +. Exanpl e
» -~ C n l 4 .
99 - Pr eﬁ&ar Example,96 (Rrep ‘ = Sr—tnal ogous reaction to that

described in examﬂlaﬁal% %Euﬁ@&ﬁdtﬂékcﬁbchhneﬁn@i&@mﬁﬂﬂmdkﬁmFObenZOi c
acid (150 ng, 0.385 m’r%lm)s yiel ded the title conpound % yi el d)

as a pal e y&i3-dighlorpbergoic aﬁ@ (294rm31|\l|:54(rmsbm§‘ed the tile %’@}\Pegnd Gm% e, 3 Qb6 71 (s,
1 H) 491g7(§"§e@é§%§§5§‘§ l é 218?m( m4H) 2H)2 41 (7t5 (214)1H)2 \Z,zl?(gns,
414) 2.27 (‘H-NMBA(pMso-ga (1m25294)1H) 10.15 (s, 1H), 9.08 (s, 2H), 8.55 (s, 1H), 8.93 (m,
15 2H), 8.83 (m, 2H), 7.25 (s, 1H), 4.20 (m, 2H), 3.95 (m, 5H), 3.61 (m, 2H), 3.45 (m, 2H),

3.25 (m, 2H), 3.08 (m, 2H), 2.18 (m, 2H) :

MS (-ve ESI) : 582 (M-H),

MS (+ve ESI) : 584 (M+H)".

Example 97 - Preparation of Compound 97 in Table 4

20 An analogous reaction to that described in example 67, but starting with
3-cyanobenzoic anhydride (190 mg, 0.7 mmol), yielded the title compound (10 mg, 7.4%
yield) as a white solid :

'H-NMR (DMSO-dg) : 11.31 (s, 1H), 10.60 (s, 1H), 9.10 (s, 2H), 8.75 (s, 1H), 8.40 (s,
1H), 8.25 (d, 1H), 8.08 (d, 1H), 7.99 (s, 1H), 7.75 (t, 1H), 7.35 (s, 1H), 4.31 (m, 2H),

25 4.00 (m, SH), 3.65 (m, 2H), 3.50 (m, 2H), 3.32 (m, 2H), 3.13 (m, 2H), 2.25 (m, 2H) :

MS (-ve ESI) : 539 (M-H),
MS (+ve ESI) : 541 (M+H)".
Example 98 - Preparation of Compound 98 in Table 4
An analogous reaction to that described in example 67, but starting with

30  3-fluorobenzoic anhydride (144 mg, 0.55 mmol), yielded the title compound (131 mg, 82

% yield) as a pale yellow solid :



M5 (-ve ESI) : 587 (MH', M (+ve ESI) : 589 (MtH)}. 15 Exanple 100 -
Preparation of Conpound 100 in Table 4 An anal ogous reaction to that
descri bed i wes#@tl’e 90, but starting with 3, 5-dinet hyl PERGHRIGEL d (231
ny, 1.54 mmol ), yielded the title conpound (96 ng, 50 %yield) as a white
solid : H-NIVR(DIVBOd6) : 10.83 (s, IH), _10.35 (s, 1H), 9.02 (s, 2HH),

S

8.62 , 1H) 91 20 1 7.25 , 1 7.18
3 55 (0 21 SOMM BMsba: 1208 1 0TS mzwsz % %ﬁ)m@(sgmasws, 2H)H)

?+\%g (Eg ) 2!_0 54%‘)3&@“ %g)a’f 55}2@%]‘6@947&%% af | |4)C”c()) ; éﬁi 4%@ F%\D’Tabl e 4

25 An anal ogou408 &asH), 8.A5 (ro,ZH)a:i 521@&(2&]}1%315 (mZH)gérl]Sl(m, Bﬂ)), 2B8(ms2r:ting with
4-chl oro-3-ni tyabenzqic ' 155 ng, 0.385 nmol), yielded the title
conpound (19 n%&('vfg’%g)o ??gbg)é)as a pale yellow solid : 'H NVR (DVSO- d6)
11.35 (s, 1H), M@(Nemsﬁ) 53141)(M+91)‘06 (s, 2H), 8.58 (d, IH), 8.43 (s, 1H),
8.20 (dd, 1H), d, 7. 6(s Il\é 7. 17 | H, 4.13 (t, 2H), 3.92
(s, 3H), 30E 9 , 4H), 1.88 (m 2H) : M

8
(-ve ES 1) : 593 (Md‘gnaloFody%a(:ﬁMﬁolﬁgt )iescngbgsné 90, MPsfdking bafh/
PCT/ GB00/ 03593 97 Exa - Pr egar ation of ound 107 in Table 4 An

anal ogous reacd Mnnqthylﬁmoba@@mcwdd ng,ef}(%&fpmeolﬁ;me dsd thegitlgcompepndi(3th

pi peronylic ac 2 yielded the title conpound (70 ngy, 36
%yield as aﬂng 3(2’59150 “a‘;pa?%yeﬁgﬁ (DMBO-d6) : 10.80 (s, | H), 9.71 (s,

1H), 9.05 (s, MES(DISQslg) : TM)IP (F 17 105] (s, 1H), 9.07 (§ ZHY, 3,451 1 H).77.888(n; S,

111), 7.17 (s, 4
3H), 3.61 (m %%ﬁ?%%?%ﬁ"éﬁ%éqag* ("ﬁ? 32‘%2 BHRréjé ({7’@4%5)41 & %%é 3%H—I)
M5 (+ve ESI) :(nR@ED,0AM7R,6H)100kxgaEle 103 - Preparation of Oorrpound 103 in
Table 4 An anal gaous rea%l on . to that described in exanple 67, but starting
Wi th -ve ESI) : 587 (M-H),,

MS (+ve ESI) : 589 (M+H)".

15  Example 180 - Preparation of Compound 100 in Table 4

An analogous reaction to that described in example 90, but starting with

3,5-dimethylbenzoic acid (231 mg, 1.54 mmol), yielded the title compound (96 mg, 50

% vyield) as a white solid :

'H-NMR (DMSO-dg) : 10.83 (s, 1H), 10.35 (s, 1H), 9.02 (s, 2H), 8.62 (s, 1H), 7.91 (s,
20 1H), 7.55 (s, 1H), 7.25 (s, 1H), 7.18 (s, 1H), 4.22 (¢, 2H), 3.95 (m, SH), 3.63 (m, 2H),

3.52 (m, 2H}, 3.31 (m, 2H), 3.10 (m, 2H), 2.30 (s, 6H), 2.21 (m, 2H) :

MS (-ve ESI) : 542 (M-HY',

MS (+ve ESI) : 544 (M+H)".

Example 101 - Preparation of Compound 181 in Table 4

25 An analogous reaction to that described in example 90, but starting with
4-chloro-3-nitrobenzoic acid (155 mg, 0.385 mmol), yielded the title compound (19 mg,
18 % yield) as a pale yellow solid :
'H-NMR (DMSO-dg) : 11.35 (s, 1H), 9.71 (s, 1H), 9.06 (s, 2H), 8.58 (d, 1H), 8.43 (s,
1H), 8.20 (dd, 1K), 7.90 (d, 1H), 7.76 (s, 1H)}, 7.17 (5, 1H), 4.13 (t, 2H), 3.92 (s, 3H),

30 3.51 (m, 4H), 2.42 (¢, 2H), 2.31 (m, 4H), 1.88 (m, 2H) :
MS (-ve ESI) : 593 (M-HY,
MS (+ve ESI) : 595 (M+H)".



3- et hoxybenzoi ¢ anhydride (157 ng, 0.55 nnDI) yi el ded the title conpound
(104 ng, 76 %yield) as a white solid : 'H NWR (DVBO d6

(s, 1H), 10WPeMEE97 1H), 9.07 (s, 2H), 8.77 (s, 1H), 8.00 ’G“"i’ﬁi“m 7.55
(m 2H), 7.42 (t, 1H), 7.35 (s, IH), 7.15 (dd, IH), 4.30 (t, 2H), 4.00 (m
5H, 3.83 (s, 3H) 3.71 (m 2H) 3. 50 §7m 2H), 3.35 (t, 2H), 3.12 (m 2H),
2.15 (m 2H) , . a (M Mhitye ESI) 1 546 (MeH) +.
Exanpl e 104 Xamyp) '- Y SRargiot ; =es 4 20 An anal ogous
reaction to that ﬂ%%ah;%dcﬂoﬁ%mhescﬂ&d ik ekansilyo, lbﬂ@tadntlﬁé'lwuh

3- phenoxybenzoic acid yielded the titl und (28
ngy, 26 % ylmmqnyag agid tr@”gér‘i"am?l), quhi!eﬂm ttleigemponnd (76 2 g;f‘%

9.68 2 8.43 1 7.75 1 771d1,
288 (fn @%?95 i H) (s, 1 H, (s, 1H), ( H)

, (.15 7.02 4.12 (t, 2H), 25
3.91 (s, saH) H—ENBQ(IIM‘SO%J) 108049 1@0 Dlt?)a 11D, 365 éS@HMF\l)"fS (s 1), 7(‘%(5,2H) . M8
ESI 6 0 P: t
(()fV(Cannpozmd @g %%J%IB‘ %E((i\r??’g‘r%zponu}? ?gggétti o fd(?ttg’ha sdaielé;@’r )eggf)ﬁra on

exanmpl e 90, (8\8H)s3.61 {mh,4F)ys.2h(n3GH); 220b@m2ENzoi c acid (155 ng, 0.77 mmol),
yielded the title 23 ng, 22 % yield) as a beige solid : WO

01/ 21597 pawémfé%"ggyﬂg H-NI\/R(DIVISOOdG) - 11.05 (s, 1H), 9.71 (s, 1H),
9.05 (s, 2H)Ms€(+@g1§ 56bl-dM+H7)+85 (d, 2H), 7.75 (s, 1 H), 7.65 (d, 211),
7.15 (s, 1 (t 94 (s. 314} 3.52 (m 4H), 2.40 (t, 214),
2.30 (m 14HExamps 1 J °° - ~agled (M H) 5 M5 (+ve ESI) :
596 (M+H) +. Exa“gﬂ{r?a:ﬁggﬁ sr?icﬁ@@fﬁﬁét‘?l@scﬁﬁecﬁﬂ@ﬁﬂhﬁ]@Gi%t dtatting®ite 4 An

anal ogous reaction to descri bed i n exanp 90, but starti ngﬁwl th

4- et hyl benzoz--meammemmmgdnc@ (17577 meqf).- 55 mgpb) m!éredtth@twlq qompoushid B Mg (26 ny,
(ZZ %1 I¥|I) fal g)@(yéel%%h@ggfg ('s, I H) H- y!ng( E)I(;/,BO dé) : 10.88 (s, I H, 9.68

'H-NMR (DMSO0-dg) : 11.07 (s, 1H), 10.78 (s, 1H), 9.07 (s, 2H), 8.77 (s, 1H), 8.00 (s,

15 1H), 7.55 (m, 2H), 7.42 (1, 1H), 7.35 (s, 1H), 7.15 (dd, 1H), 4.30 (t, 2H), 4.00 (m, SH),

3.83 (s, 3H), 3.71 (m, 2H), 3.50 (m, 2H), 3.35 (t, 2H), 3.12 (m, 2H), 2.15 (m, 2H) :

MS (-ve ESI) : 544 (M-H),

MS (+ve ESI) : 546 (M+H)".

Example 104 - Preparation of Compound 104 in Table 4

20 An analogous reaction to that described in example 90, but starting with
3-phenoxybenzoic acid (165 mg, 0.77 mmol), yielded the title compound (28 mg, 26 %
yield) as a white solid :

"H-NMR (DMSO-ds) : 11.00 (s, 1H), 9.68 (s, 1H), 9.05 (s, 2H), 8.43 (s, 1H), 7.75 (s,
1H), 7.71 (d, 1H), 7.52 (m, 2H), 7.37 (m, 2H), 7.15 (m, 3H), 7.02 (d, 1H), 4.12 (t, 2H),

25 3.91 (s, 3H), 3.52 (m, 4H), 2.40 (t, 2H), 2.30 (m, 4H), 1.91 (m, 2H) :

MS (-ve ESI) : 606 (M-H)',
MS (+ve ESI) : 608 (M+H)".
Example 105 - Preparation of Compound 105 in Table 4
An analogous reaction to that described in example 90, but starting with

30 4-bromobenzoic acid (155 mg, 0.77 mmol), yielded the title compound (23 mg, 22 %

yield) as a beige solid :



2H), 7.75 (s, 1H), 7.28 (d, 2H), 7.15 (s, IH), 4.12 (t, 2H), 3.94 (s, 3H),
3.51 (m 4H), 2.60 (g, 2H), 2.42 (m 2H), 2.31 (m 4H), 1.93 (m 2H), 1.15
(t, 3H : MevdemessESI) : 542 (MH M (+ve ESI) : 544 (WereBoonbiiExanpl e
107 - Preparation of Conpound 107 in Table 4 An anal ogous reaction to that
described in exanple 90, but starting with 4-fluorobenzoic acid (108 ng,
0.77 mml) ylelded the title conpound (38 ngy, 38 % yield) as a white
solid : ' H NVRH-EMBADMSO-de)1 1105 (s 1H), 8)71 (9 153 %05,(s, 2H))8.45(s04D( 385 @14) , 8. 45

9s, 111), 8.00 H) 4.13
(t. 2H), 3.90 *@n}ﬁ :@gﬁgfﬁﬂﬁkﬁ’l)l,sj(ﬁ*%4'%&'(2%%3?&@%366(%%2,(“2@}‘?? 1.90 (m
2H) ; M5 (-ve E8){, 2H)PE (ivH), 1. NBnf 2Mp: ESI) : 534 (MrH) +. Exanple 108 -
Preparation of gonp g d %O&Ii .Table 4 25 An anal ogous reaction to that
described in &% WF%B'S% I'gt’arting with 4-nitrobenzoic anhydride (108
ng, 0.30 nuyolms(y\;eqjgj)ac@g@ *tle corrpound (23 ng, 41 %yield) as a pale
yel l ow solid : dé 11 45 I 10.81 (s, 1H), 9.10 (s,

214), 8.78 (s, répara abled 00 (s, 1H), 7.38 (s,

i e ‘&%‘?‘*’sm%"%&?’e‘*%hp‘eﬁ’% S TRCE
M5 (+ve ESi) 4—6i6ﬁ1b<MH)wid(mmnzzmﬂoip@amwmmm@@mg 378 109 -

Preparation of_. 9@;%‘3 q9 in Table 4 An anal ogous reaction to that
described in e&% "starting with 4-nethoxybenzoic acid (117 ng,

0. 77 mmol ) 10 y| Bi-Nemk (ujmcomg)l €080 (5 OHY) 9.68 1] 1 HYy 9.058s, ) y8.43 @) 11Bs7.86 @hi t e

g?lztiztd(:s I H), %9@%01%2@3(“}91?217‘%(5 W‘”f‘(&gé‘?( 941?1)%)6’ @7(3“(2‘&)1%0 4.11

2H), 3.94 2 2.30
(1), 20 (o AR 293300 5 B Gt €9 (1 24, 206 (7
MS (-ve ESD : 542 (M-B ),

MS (+ve ESI) : 544 (M+H)",
15  Example 107 - Preparation of Compound 107 in Table 4

An analogous reaction to that described in example 90, but starting with
4-fluorobenzoic acid (108 mg, 0.77 mmol), yielded the title compound (35 mg, 38 %
yield) as a white solid :

"H-NMR (DMSO-dg) : 11.0 (s, 1H), 9.68 (s, 1H), 9.04 (s, 2H), 8.45 9s, 1H), 8.00 (m,
20  2H), 7.78 (s, 1H), 7.30 (1, 2H), 7.17 (s, 1H), 4.13 (1, 2H), 3.90 (s, 3H), 3.50 (m, 4H), 2.40
{m, 2H), 2.30 (m, 4H), 1.90 {m, 2H);
MS (-ve EST) : 532 (M-HY,
MS (+ve EST) : 534 (M+H)".
Example 108 - Preparation of Compound 108 in Table 4

25 An analogous reaction to that described in example 67, but starting with
4-nitrobenzoic anhydride (108 mg, 0.30 mmol), yielded the title compound (23 mg, 41
% yield) as a pale yellow solid :
'H-NMR (DMSO-dg) : 11.45 (s, 1H), 10.81 (s, 1H), 9.10 (s, 2H), 8.78 (s, 1H), 8.35 (4,
2H), 8.17 (d, 2H), 8.00 (s, 1H), 7.38 (s, 1H), 4.31 (t, 2H), 4.00 (m, 2H), 4.00 (s, 3H),
30 3.72 (m, 2H), 3.51 (m, 2H), 3.32 (t, 2H), 3.15 (m, 2H), 2.28 (m, 2H} :
MS (-ve ESI) : 559 (M-HY,
MS (+ve EST) : 561 (M+H)".



10 Exanple 110 - Preparation of Conpound 110 in Table 4 An anal ogous
reaction to that described in exanple 90, but starting with

4- met hy| t hogher#di c acid (129 ng, 0.77 mml ), vyiel ded tRCE/GRPNIE orpound
(32 nmg, 33 %yield) as a pale yellow solid : "H NWR (DVSO d6) : 10.92 (s,
1H), 9.68 (s, 1H), 9.05 (s, 2H), 8.45 (& lH) 7.88 (d, 15 2H), 7.75 (s,
1H), 731(d 2H), 7.17 (s, 1H) 415 t, L .3.94 (s, 3H), 3.52 (m 4H),
252(s 3H)xa 109, Proparation "9 2H) : MS (-ve ESI) : 560
(MH' M5 (+ve sRSRalog éﬁ%e&%ﬂ'&fﬂaat&és@ﬂwdﬁnlﬂahpieﬁﬁﬁﬁt@ﬁﬂmﬂﬂf Conpound
111 in Table 4 20 An anal gi;ous reaction to that described in exanp e)e 90,

but starti ng-methbxybengoigacid 47 m& 77 mmab; vieldekthg ftle WHWP%@I7)'“3’Qp Pded the
title corrpoun ( % vyield) as a white sol|d: H-NI\/R(DIVBOdG) :
10.80 (s, | qd)”g %”“F%"’?‘ﬁ > 9.10 (s, 2H), 8.48 1 H, 7.95 (s, | H,
7.82 (s, o HH,-NM}B(DMSIO-dk) H)0,817(s,221)(9s§s(a, 1), 9.63 (812 );|841(sH)1H)1 Bdd(t, 2H),

Vo (-ve. £o1 ). Zant IRy 3 1tk bR L o % B oy (M =1

Preparati on pjz@pmmmaﬂ,m)msm(bi 4l 1M (ap2aHpgous reaction to that
described in exa | e 90, starting with 30 1-nethyl -2-pyrrol ecarboxylic
acid (96 ng, M§ (38 SMM(M%EI ded the title corrpound (8 ng, 9 %yield) as
a white sol |Iqs /52135&'(% >T/ GB0O0/ 03593 100 'H- NWR (DVSO-d6) : 10.42
(s, 1H, 971 % 2H) 848(s 1H, 7.82 (s, 1 H), 7.20 (s,
1H, 7.1 Tabled 4 23 (t, 2H), 3.97 (s,
2H), 3.87 (s of i dith 1. 95 (m
211): MB (-ve Es:j}nmﬁ??&s(r% 6%0&1&311@%6&_9\/12%%};]@9@% §B(Itﬂ{%ﬂ+ Exanpl e 113
- Prepar at i ohmsthylfitiopenacid am43129rmgr aﬂﬂmmmcmdm@gﬁmomwm&%mgoﬁ hat

descri bed i no e 90 arting with thiophene-2-carboxylic acid (99
ng, 0.77 mm ?@paéf‘aélayflﬁ foshtdl e conpound (27 ng, 30 %yield) as a white
solid : \H-NMR (DMSO-dg) : 10.92 (s, 1H), 9.68 (s, 1H), 9.05 (s, 2H), 8.45 (s, lH), 7.88 (d,

15 2H), 7.75 (s, 1H), 7.31 (d, 2H), 7.17 (s, 1H), 4.15 (t, 2H), 3.94 (s, 3H), 3.52 (m, 4H),
2.52 (s, 3H), 2.41 (m, 2H), 2.30 (m, 4H), 1.91 (m, 2H) :
MS (-ve ESI) : 560 (M-H),
MS (+ve ESI) : 562 (M+H)".
Example 111 - Preparation of Compound 111 in Table 4
20 An analogous reaction to that described in example 90, but starting with
furan-2-carboxylic acid (86 mg, 0.77 mmol), yielded the title compound (5 mg, 5.5 %
yield) as a white solid :
'H-NMR (DMSO-dg) : 10.80 (s, 1H), 9.75 (s, 1H), .10 (s, 2H), 8.48 (s, 1H), 7.95 (s,
1H), 7.82 (s, 1H), 7.51 (d, 1H), 7.22 (s, 1H), 6.71 (d, 1H), 4.20 (t, 2H), 3.98 (s, 3H), 3.60
25  (m, 4H), 2.61 (m, 2H), 2.42 (m, 4H), 1.95 (m, 2H) :
MS (-ve ESI) : 504 (M-H),
MS (+ve ESI) : 506 (M+H)".
Example 112 - Preparation of Compound 112 in Table 4
An analogous reaction to that described in example 90, but starting with
30  l-methyl-2-pyrrolecarboxylic acid (96 mg, 0.385 mmol), yielded the title compound (8
mg, 9 % yield) as a white solid :



10 ' H-NWR (DMSO-d6) : 11.05 (s, 1 H), 9.71 (s, | H, 9.10 (s, 2H), 8.53
(s, 1 H, 812 (d, 1 H, 7.87 (d, 1 H, 7.84 (s, 1 H, 7.22 (m 2H, 4.21
(t, 2H), 4.000@®421583H), 3.54 (zn, 4H), 2.48 (m 2H), 2.38p¢meGeeblps93l. 92 (m
2H) : M5 (-ve ESI) : 520 (MH', M (+ve ESI) : 522 (MtH)+, 15 Exanple 114
- Preparation of Corrpound 114 in Table 4 n anal ogous reaction to that

described in exa e 90, but starting wt 3- ghen yl propionic acid (116 ng,
0.77 mol ), Vi eH%th@ MSQ-dg) 210 d9.{B6. HE, 289 (V2H)Y 848 &) 1HE 7B2vki t e

543 (s, |, 02 st Tya e, o @01 e g I o, 20
3.98 (s, 3H), 38633 GHB 3439 (m, 2HR 2.4 2 237 (m241B] 1.05(m,2H); 2. 50 (m 6H),
2.02 (tn, 2H e %%4 542 (MH M (+ve ESI) : 544 (M+H) +.
Exanpl e 115 - aﬁ )a)’rrpound 115 in Table 4 25 An anal ogous

reacti on tost hMS(desESI)bSDBMI@xarrpI e 67, but starting with
4- met hyl benzoi : 2 0.3 | el ded the title conpound

(23 ng, 29 9 pEamp Aration of Con dimIabledo d6) : 10.95 (s, 1H),

10.90 (s, IM 9. 00 Aﬁ ana?d’ébus 1%30?15:1 (&hatheéﬂhbedﬂn%garﬁp?e 90 butlﬁm’m% d1 2H)

7.33 (s, 1 H, 7.25 4.25 (t, 2H), 5H) m 30

3.45 (m 2H), @%ﬂber(aﬁ-cazwxy leacyb@? e, 0.7y mnpllzssletdgd thg kijle cammund 27 r@g4)30 VB
ve ESI) : 52§ , ve ESI) : 530 (M+H)+. WO 01/ 21597

(PCT/ GBOO) 03593 ’(i%{gﬂéfwr?ﬁwg‘ﬂ - pr eparation of Conpound 116 in Table 4 An

anal ogous rieactH-DWR DOVEE:dAeE 5 (hd#), 9771z 210G, 2H)LS. 53(sat), 892\d,t h

cycl ohexanebut Y t.h C ound (11
ng, 11 % vyiel g@ gav\ﬁ()'te 6 |H307;25(m%|6ﬁ1 (B%g%%%( %Hé %5% 2 1H),

9.05 (s, 2H), B4&0n(2§1),2.13ﬁ(m71}951 QYm,bH): 7.20 (s, 1H), 4.20 (t 2H), 3.95
(s, 3H), 3.60%&] 4% %21’?3? 45 (m 8H), 1.98 (m 2H), 1.45-1.63 (m 8H),
1.25 (m 6H), .éo"e( ): sl (-ve ESI) : 562 (MH",

MS (+ve ESI) : 522 (M+H)",
15 Example 114 - Preparation of Compound 114 in Table 4
An analogous reaction to that described in example 90, but starting with

3-phenylpropionic acid (116 mg, 0.77 mmol), yielded the title compound (38 mg, 40 %

yield) as a white solid :

'H-NMR (DMSO-de) : 10.54 (s, 1H), 10.08 (s, 1H}, 9.10 (s, 2H), 8.43 (s, 1H), 8.03 (s,
20 1H), 7.25 (m, 4H), 7.18 (m, 2H), 4.21 (t, 2H), 3.98 (s, 3H), 3.63 (m, 4H), 2.92 (m, 2H),

2.81 (m, 2H), 2.50 (m, 6H), 2.02 {m, 2H) :

MS (-ve EST) : 542 (M-H),

MS (+ve ESI) : 544 (M+H)".

Example 115 - Preparation of Compound 115 in Table 4

25 An analogous reaction to that described in example 67, but starting with
4-methylbenzoic anhydride (76.2 mg, 0.3 mmol), yielded the title compound (23 mg, 29
% yield) as a white solid
"H-NMR (DMSO-dg) : 10.95 (s, 1H), 10.90 (s, 1H), 9.00 (s, 2H), 8.75 (s, 1H), 7.98 (s,
1H), 7.85 (d, 2H), 7.33 (s, 1H), 7.25 (d, 2H), 4.25 (t, 2H), 3.97 (m, 5H), 3.61 (m, 2H),
30 3.45 (m, 2H), 3.25 (t, 2H), 3.10 (m, 2H), 2.35 (s, 3H), 2.21 (m, 2H) :
MS (-ve ESI) : 528 (M-H),
MS (+ve ESI) : 530 (M+H)".



M5 (+ve ESI) : 564 (MtH)+. to Exanple 117 - Preparation of Conpound 117 in
Tabl e 4 An anal ogous reaction to that described in exanple 6, but starting
with 2-(NGHERERAoy! ) ani no-5-ani nopyrini dine (231 ng, 1PCIVGRB0359%ANnd

4- chl or o- 6- et hoxy- 7- ( 3- mor phol i nopr opoxy) qui nazoline (337.5 ng, 1.0 mmol),
yielded the title conpound (94 ng, 19 %Oyl eld) as a white solid : 15 "H NWR
(DVBO- d6) S : 1 9.0 {, 2H) 8.43 (s, 1H), 7.82
(s, 1H), 7. 10 a , 3.57 (t, 4H), 2.44 (m
4H), 2.36 (t, 4H)Ana}1aﬁ us(réHctl&Hbthaldéﬁnf)é’&mgk&nplé-ﬂsgu(dﬁm%th0 89 (t,

311): Ms (+ve ESI) : I—3|) %N— pent anoylﬂéqjm no- 5-am nopyr| rqdl ne,
used as the @thﬁaﬁ@“ﬁﬁlﬁéﬁlﬁﬂ e O3 mamely iekded thefitiesompaund (1 hmayhl ér oy

chl ori de (8%%%5 11113 o) vvas added dr opwi se to a stirred suspension of
2- am no- 5- ni pyri mdine (500 ng, 3.57 mol yridine (10 mre and the
reaction MSM@MSOMIIQQOKSHMW»SZPD éﬂ(Sa ], A&b (s, AT ere. The

I t i
S e on DS B SR S Ao e st SRS 2R o
vacua yi el de(th SH),(lszr(ar,\SH);@;&O)(m;rﬂHb 5-nitropyrimdine (658 ng, 82 %yield)

as a brown : DIVBOd6) : 11.26 (s, 1H), 9.37 (s, 2H), 2.55
(t, 2H), ((ﬁ’f’ R)I_S%Ji\wés) 0.88 (t, 3H : M (+ve ESI) : 225
( M+H) +. 30 b\)isl?JrvéHEswm@)(me{)’(SO ng, 0. 22 mmol ) was added to a sol ution of
2- (N- pent anoyl ) ani no- 5n|trop rlmdlne ) 2.9 mmol) in ethanol (100
m) at Hhrbilspmeleld paration of Compg ibled od for 1 hour under an

at mospher e of m&%@%r@ﬂé@%&%‘éﬁﬁed i3 QRark(6l6, Qe RartiTPRitheact | on vas

filtered through a pad of celite and the solvents were evaporated in

vacua. Tri t iA-@¥-peangyDamigp-Staminepyrimiding(d3 hmg; hbrrynql) add
2- (N-pent an | (WAl : : brown solid
. UH NMR (%%‘)@'?6@3& mf*’o‘é’““‘*’?‘%’*’ &?"%’gg{‘g&mﬁ"i@ 315 Yig? }amﬂ; 2.32 (t,
2H), 1.70 (rpieldél theditle donfpOuich{94 2g) 19 % yicld) ama vBiife solid\,‘.s (+ve ES!) : 195
(MeH) + Examf A8 5smEO FR 134440 189, SBBAND 4 8, 5ih, $35'€ 1)), 7.82 ¢s,

1H), 7.17 (s, 1H), 4.17 (t, 2H), 3.96 (s, 3H), 3.57 (t, 4H), 2.44 (m, 4H), 2.36 (t, 4H), 1.94

(m, 2H), 1.56 (m, 2H), 1.32 (m, 2H), 0.89 (¢, 3H) :

MS (+ve ESI) : 496 (M+H)".

2-(N-pentanoyl)amino-5-aminopyrimidine, used as the starting material was obtained as

20 follows:
a) Valeroyl chloride (861 mg, 7.14 mmol) was added dropwise to a stirred
suspension of 2-amino-5-nitropyrimidine (500 mg, 3.57 mmol) in pyridine (10 ml) and
the reaction was heated at reflux for 4 hours under an inert atmosphere. The solvent was
removed in vacuo and the residue stirred in 2N hydrochloric acid (100 ml) and extracted

25  with ethyl acetate. Solvent evaporation ir vacuo yielded
2-(N-pentanoyl)amino-5-nitropyrimidine (658 mg, 82 % yield) as a brown solid :
'H-NMR (DMSO-dg) : 11.26 (s, 1H), 9.37 (s, 2H), 2.55 (t, 2H), 1.55 (m, 2H), 1.30 (m,
2H), 0.88 (t, 3H) :
MS (+ve ESI) : 225 (M+H)".

30 b) Platinum oxide (50 mg, 0.22 mmol) was added to 2 solution of
2-(N-pentanoyl)amino-5-nitropyrimidine (650 mg, 2.9 mmol) in ethanol (100 ml) at

ambient temperature and the reaction stirred for 1 hour under an atmosphere of



An anal ogous reaction to that described in exanple 117, but starting with
2- (N-cycl opent anoyl ) am no- 5- am nopyrim di ne (134 ng, 0.65 nmmol), vyielded
the title mwwerpound (193 ny, 64 %yield) as a white s@CrgB/OEPNVR
(DMSO-d6) : 11.79 (s, 1H), 10.63 (s, 1H), 9.02 (s, 2H), 8.84 (s,1H), 8.46
(s, 1 H, 7.40 (s, 1 H, 4.31 (t, 2H, 31527 Hz), 4.04 (s, 3H), 3.98 (m
2H), 3.81 2H), 3.49 2H), 3.29 21-1 3.09 3H), 2.32

2||:|)D . 1.49- (1m9 2h};i|)mgexg Hipe gea&;gn(waﬁljbéiltggﬂ }h@é@?@@a@ R,iq)q;ite@.gd the(sgilventé_b were (m

wes bt a ned Sang b iNeBe: 2R R A e e e 7 14 mol )
was added dr opivitéertanozl)atine-bedhinapyspislins (307 10, 53 Yapieldpatbrawn sddidyr i ni di ne
erux for 4 noree o BRne i aelRah S A0 P ey 1BIE L0 ves
cool ed t hens sty €980 (m, 2, hyrimaakhoric acid (100 m) and the resulting

solid collected by suctiaon filtration. Purification by flash
chr omat ographyM§r(+‘éq$$Q:algééM+Hél'uti ng With 2 % nethanol in

di chl or onet hangyamiie | fR0prendriticy 6f ORGSR 5- ni tropyri m di ne(812
My, 48 %yieldr%a'ﬁ_ﬁﬁb‘pé"sﬁm—:_%WG . 11.27 (s, 1H), 9.37
(s, 2H), 3.05 (m M@na@gwwwom)tbati@smbeéﬁexwke\#&,b.utmﬁeswhEg) . 237
(M:H) +. b) Pl a_al ' : %g,ﬁm @ge,g]? s

2- (N-cycl open%@%%ﬁtﬁ%@;ﬁﬂ%ﬁﬁ hidi Jrllée(1\(‘\%8%’86:%9, T“@zﬂe’ma%‘?éf‘ﬁ@et hanol
(100 M) at ooviipemtd (i 83mer @t %yeldasia whide solidcti on stirred for | hour under
an at nosphere n. I i fLlt r ad of
el te and t ne FENMHESAERT 1 205, SRS TR SR BT b e B

czii (et hyl elt her arnd, dr;?"(sl,’lgﬂ){ 4sh dedH, J =7 Hz), 4.04 (s, 3H), 3.98 (m, 21;), 3.81 (mi %14)1), 3.49 )
-(N-cycl opent an 1 N0-5-am, nopyti pidine (5 73 % vyie as brown
solid : WO 01/%%‘%33@(@%2@%@%9(%%@@?%@6%%‘5& 9.95 (s, IH),
7.99 (s, 2H), Bs23eE8H:3b8 (M3n85 (M 1H), 1.40-1.82 (m 81-1): M5 (+ve ESI)
: 207 (MtH) +. Exanple 119 - Preparation of Conpound 119 in Table 4 5 An
anal ogous teact-{NaydeperpegyDaainersrasaaonyrimidiegypscd a1 the stapipe mptgial Wiy with

2- (N- cycl ohexafoy a3l kfiRws: am nopyri m dine (143 ng, 0.65 nmol), vyielded the
title )

a) Cyclopentanoyl chloride (946 mg, 7.14 mmol) was added dropwise to a stirred
suspension of 2-amino-5-nitropyrimidine (1.0 g, 7.14 mmol} in pyridine (10 ml) and the
reaction was heated at reflux for 4 hours under an inert atmosphere. The reaction mixture
20  was cooled then stirred in 2N hydrochloric acid (100 ml) and the resulting solid collected
by suction filtration. Purification by flash chromatography on silica gel, eluting with 2 %
methanol in dichloromethane, yielded
2-(N-cyclopentanoyl)amino-5-nitropyrimidine(812 mg, 48 % yield) as an beige solid :
'H-NMR (DMSO-dg) : 11.27 (s, 1H), 9.37 (5, 2H), 3.05 (m, 1H), 2.88 (m, 2H), 1.61 (m,
25  6H):
MS (+ve ESI) : 237 (M+H)".
b) Platinum oxide (50 mg, 0.22 mmol) was added to a solution
2-(N-cyclopentanoyl)amino-5-nitropyrimidine (808 mg, 3.42 mmol) in ethanol (100 ml)
at ambient temperature and the reaction stirred for ! hour under an atmosphere of
30 hydrogen. The reaction was filtered through a pad of celite and the solvents were
evaporated in vacuo. Trituration with diethylether and drying yielded
2-(N-cyclopentanoyl)amino-5-aminopyrimidine (516 mg, 73 % yield) as brown solid :



conpound (143 ny, 46 %yield) as a white solid : 'H NWR (DVSO- d6) : 11.92
(s, 1H), 10.57 (s, 1H), 9.03 (s, 2H), 8.83 (s, 1H), 8.52 (s, 1H), 7.41 (s,
1H), 4.31wann2eey J = 7 Hz), 4.04 (s, 3H), 3.98 (m 2H)PCTHGCRNIM 24 J = 7
lo Hz), 3.50 (m 2H), 3.29 (m 2H), 3.09 (m 2H), 2.58 (m 1H), 2.33 (m~
2H), 1.78 (m 4H), 1.63 (m | H), 1.11p4.47 (m 5H : MS (-ve ESI) : 520

i of 2l oK NMRIERED 20 P @3@3 ?ﬁf%f‘a%%oé?% (2 Ad . fn M 05",

7.14 mmol) V(t?ésﬁ?ded dropwise to a stirred suspension of
2-amino-5-nitropyrinidine (1.0 g, 7.14 nmml) in pyridine (10 nl) and the
reaction wasMBémediBnt207éMHE -for 4 hours under an inert atnosphere. The

. e Y5 Fiffinatioh BECom bH«Fﬁ%ﬂT%NerrOCh' oric acid (100 ni)

and extract TSsatt on from et hyl

acet at e/ lexane, ;Amubgotg@ea@nqwm|dewem@yxmh hU—aQu‘rWQﬁJ‘ymlm d| ne (1.15

64 % vyi el bej 9.38
(s, 2. ¢ ee%b?asl = gﬁﬁgﬁlsg‘i“‘?whf"%é%gq@?’ﬁﬁ idied &’;’o g, 0.22
Enimll)S was aobmimmm(anmgmd Yryield)-a§ blwhyte kadidexanoyl ) am no- 5- ni tropyr| tmhdi ne

) a e
enoti on ot i HAUMR eivsB e spde ntolsrth PG RRE L LR 208
vapor At e 1 A Ll 4 B N YT e e ) AT Ho abl oag 1 di ne (105
\Y u X 1 |

g, Eoo % viHpgd- S%QH&PBV\%Z%@W&*)’ %&?’D‘ﬁ’fgg;gg} %39{“85}"? . 7.98 (s,
2H) , 521(1%)2\433( mlm(mgﬂ)?l(m 6H), 1.32 (m 4H) : 30 M5 (+ve

ESI) : 221 ( 1/°21597 "PCT/'GBOO 03593 104 Exanpl e 120 -
Prepar at i on MS(@@lﬁS@uﬁaOiMdﬂn Tabl e 4 An anal ogous reaction to that

e Lo AT e SR e s et . e
the title cebwimdwd fgllodB:ng, 45 %yield) as a vvhlte SO|Id . 5" H-NI\/R
(20026, 57 T g e o Fpmdy o b i, 1y
3.57 (t, 4H) susgendion bf 2-adirb,5-nitopintitiine ¢ g, 711495m(>17]in Pyidine (10 ml) and the
reaction was heated at reflux for 4 hours under an inert atmosphere. The reaction mixture
was cooled then stirred in 2N hydrochloric acid (100 ml) and extracted with ethy]
acetate. Crystallisation from ethyl acetate/hexane, yielded
20  2-(N-cyclohexanoyl)amino-5-nitropyrimidine (1.15 g, 64 % yield) as a beige solid :
'H-NMR (DMSO0-dg) : 11.22 (s, 1H), 9.38 (s, 2H), 2.63 (m, 1H), 1.12-1.91 (m, 10H).
b) Platinum oxide (50 mg, 0.22 mmol) was added to a solution
2-(N-cyclohexanoyl)amino-5-nitropyrimidine (1.15 g, 4.6 mmol) in ethanol (100 ml) at
ambient temperature and the reaction stirred for 1 hour under an atmosphere of
25  hydrogen. The reaction was filtered through a pad of celite and the solvents were
evaporated in vacuo to give 2-(N-cyclohexanoyl)amino-5-aminopyrimidine (105 g, 100
% yield) as brown solid :
'H-NMR (DMSO-dg) : 9.80 (s, 1H), 7.98 (s, 2H), 5.21 (s, 2H), 2.40 (m, 1H), 1.71 (m,
6H), 1.32 (m, 4H) :
30 MS (+ve ESI) : 221 (M+H)".



M5 (+ve ESI) : 550 (MtH). 2-(N-cyel ohexanoyl)am no-5-am nopyri m di ne, used
as the starting material was 10 obtained as follows : a) 2-chl orobenzoyl
chloride (5Wbongi593.3 Mol ) was added dropwi se to a stir PEWGBEUSHENSI on of
2-am no-5-nitropyrimdine (420 ng, 3 mvol) in pyridine (5 mM) and the
reaction was heated at reflux for 4 hourggunder an inert atnopsphere
fol | owed by soI vent rem)ved i.n vacuo. Purification by flash chromatography
on silica gel gmple 120 - Brepargtionsof Gompgund 120 m.Fabled o | 1, hexane yi el ded

2- (N-2-chl or obenzown)a'x mgam5eaeﬁ6ﬁt9amf&e§¢1weaﬁa&é§,§1eq,x? m;ﬂst%wgl@hﬁl) as a
beige solid : 'H NWR ( : 11.87 (s, 1) 39-7.61
(m 4H : b) aaﬂ\&ewhbmbgmcmléamammnnowmzdmu)ﬂrm@ %d@e@l),wk&défmtmel on
2-(N-2-chloro (278 ng, 1.0 mmol) in ethanol
(1 m) 20 andquﬁgwd)a@rqﬂg Bfe{??%y%‘?ﬁ%efﬁ%’ﬁgm tenperature and the reaction
stirred fors 3 HaItJMR (DMﬁm-lds)arlia# (o 3 81628 (9 Hiy pdds) @D, 8T7(s,ri¢BCT. T8(s, was

vacuo, Puri 11 bt bi-ays nAh tAFGrl0otd Sl dononts PR S B REP R T hi ¢

% met hanol i n 235y |4 cedsds 21) el ded

2- (N 2- chloro nopyrimdine (121 ng, 50 %yield) as brown
solid : Bﬁ%\t@é(@eéggélﬂ ﬁ;ﬂio 51 (s, I|H, 7.97 (s, 2H)(? 7.32-7.52 (m
4H), 5.33 (s 2)-eycidbg B IRminol5-amBofRRiahk, e s theOsiR M Watdal wafl Tabl e 4 An
anal ogous reactlon to that described In exarrpl e 90, but starting with

4- ((di pr oplft arfbiéned gufollewyi ) benzoic acid (220 ng, 0.77 mmol ), yielded the
title conpou (68. DVBO- d6)
0 e fki) 8 cmmb'é;?zof? ?t_&&id@ksﬁ%zgaswwé) 3944%1@ ddro;%& é&ag‘sﬁﬁsci

2H), 7.87 (d, sgmpnsm@fa grgino-$-nifopyrimitiihe (420 rag, A)mmadl) m@y@xﬁme 234)11) aBdQ@ (s

SH). 143 (nn oatpn wis Hpkelpe e or £yt Pl e Gt oot oy gl £ (e
ESI) : 677 ( Mrbﬁmo% ik vatRo. %hi'cat:oﬁﬁﬁﬂislﬂtlﬂbmaﬁg&pm én silZcd gel, Blutiowigh 160 of

122 bl e I tg that d b I
%r?rp OEB? shar It/?ﬁéa]\,acgtﬁte ing exggcaylgged%s(bf g%ﬁlE)rI ennzog,(')i)amqgo—S-nzetrsog;rlzm%ﬂxeI(Br]666g)farrp ©

2- (N-4-f 1 uor 0-43-94 Giefdh HOL iIREBHE Penzoyl ) am no- 5- ami nopyr| m di ne (147 ny,
0.49 nmmol), yielded the title cor‘rPound £188r’r% %yield) as a white
solid : "H-NMR (DMSO-dg) : 11.87 (s, 1H), 9.37 {s, 2H), 7 9761 (m,4H)

b) Platinum oxide (60 mg, 0.22 mmol) was added to a solution

2-(N-2-chlorobenzoylamino-5-nitropyrimidine (278 mg, 1.0 mmol) in ethanol (1 mi)
20 and ethyl acetate (10 ml) at ambient temperature and the reaction stirred for 3 hours

under an atmosphere of hydrogen. The reaction was filtered through a pad of celite and

the solvents were evaporated in vacuo. Purification by flash chromatography on silica

gel, eluting with 5 % methanol in ethyl acetate yielded

2-(N-2-chlorobenzoyljamino-5-aminopyrimidine (121 mg, 50 % yield) as brown solid :
25 ‘H-NMR (DMSO-dg) : 10.51 (s, 1H), 7.97 (s, 2H), 7.32-7.52 (m, 4H), 5.33 (s, 2H).

Example 121 - Preparation of Componund 121 in Table 4
An analogous reaction to that described in example 90, but starting with

4-((dipropylamino)-sulfenyl)benzoic acid (220 mg, 0.77 mmol), yielded the title
compound (68 mg, 57 % yield) as a white solid :

30  'H-NMR (DMSO-dg) : 11.20 (s, 1H), 9.71 (s, 1H), 9.05 (s, 2H), 9.43 (s, 1H), 8.07 (d,
2H), 7.87 (d, 2H), 7.75 (s, 1H), 7.18 (5, IH), 4.13 (t, 2H), 3.92 (s, 3H), 3.51 (m, 4H),
3.01 (t, 4H), 2.40 (m, 2H), 2.32 (m, 4H), 1.90 (m, 2H)}, 1.43 (m, 4H), 0.75 (t, 6H) :



'H- NMR (DMBO-d6) : 12.01 (s, 1H), 11.41 (s, 1H), 9.04 (s 2H) 8.84 (s,

1H, 854 (s, | H, 7.74 (m 2H), 7.62 (m | H, 7.42 (s, I—% 4.31 (t,
2H), 4.04WO28P), 3.98 (m 2H), 3.82 (t, 2H), 3.47 (d’CTZPB""/ %8 (t, 2H),
3.09 (m 2H), 2.33 (m 2H) : to M5 (-ve ESI) : 602 (MH)'
2-(N-4-fluoro-2-trifluoronethyl benzoyl )1gsm no- 5- am nopyri m di ne, used as
starting ria : I\hed as follows : a) Triphosgene (656ngy, 2.21
mol ) was ggégé'vfgsﬁﬁ%72@h%l’d sol ution of

4-f 1 uor o- 2- tm$ {+we@sTyEETOYMEDz0i ¢ acid (2.75 g, 13.2 nmmol) and triethlam ne
(2.93 m, 15 13.5 rrrml) |n eth acettz(ll } )4, and the reaction was
stlrredfor Example 122, - Prep FretH rE—txture was filtered to
renove triethyl a%%ai&ﬁ&lfs%&éh&{ dodl@atasbdnsdilan ekdniplé RIS bmartapnednt rated in
vacuo. The residue was dissolved in Pyl‘l di ne (10 rr1%f

5-ni t r 0- 2 arA-Gbffuore-2rifluoreethyihgnzoyamine:s-sraitopyginiding 147 Mee 0M2act i on

m xt ure was %ﬁgﬁ\ﬂggd%m;&@e Iﬂ[\?ggmg(qsg rﬁ%wd)sagg%ﬁgsms renoved i n vacuo

and the resi di sso I h di ute Rydrochl ori ¢ acid and extracted

into ethyl deeNMR(DNSQ- dmazrﬂl)(s 1me114ér(gdli),c9 Uols Aok 84 s 1 8194 ds:wi t h
t d b .
Pur 1 cat i oty 78 Gertbrt ShabaiPerit B B PF o fos REBREIIBTEI" 000Ny

acetate in kmw@,@,}[)y} &7 (BE;QH),328 (t 2H), 3.09 (m 2H),233 (m, 2H) :

2- N—4f|uoro -t hyl benzoyl ) am no-5-ni tropyri m di ne(474 , 48 %
yi (el q) ¥ MSLvBES %ﬁé%&)y H-NIVRy(?I)IVBOdG) " 12,04 (s, lH)( 9. 3gg(s
2H), 7. 77 (m.o&b)fluoro-L&iflubrondihylbenzddl)arhiho%-dthinbpytiniiliag el @m0 ny, 0. 22
nol ) was added to a sol ution

2- ( N- 4- f | uormaterial was pbiagingday RUeWenzoyl ) ani no- 5- ni tropyri mi di ne (330 ng, 1.0
mrol) in ethgnol ﬁ%ohH! )en@@%rﬁg rzm rﬁﬁ@1§%§addl@td‘an)lce9&olcasﬂmmbfterfperature

and the reaction stlrred hours under an atnpsphere of hydrogen
The reacti ord- ﬂmoﬂrtmﬂml@metm}bewgw ac;gl (@38 2o¥3-2mmop)eand tristhlaping £+-9%mL n vacuo
and trituyyat L TR 2%

2-( N—4-fr{10rio gZ]mP"rolbf’Pgﬁl?lez{ct a%)’ﬁ)ﬂﬁko%%r%%%ﬁ%ﬁ%opyr |°9ﬁ§d| nebl%QSB ng, 53
% yield) astehperatures The thixture Mﬁ&réwsémd@)methﬂﬁmﬁ@ hydrochiefjde apd ¢hie (s, 2H),
7.69 (d, 1H) 5. 33 ( reparation of
Conpound 12 ‘lFﬁteTYfB%%“cﬁ '%éda‘ﬁéf?%‘ﬁbﬁl@ rpsidue vy |a(§rﬁhst§&n%)‘in tp;i%g 56@ in exanpl e
117, but st a§.hitld®D-¥vhinBpyrimidine (420 mg, 3 mmol) was added and the reaction mixture was

heated at 110 °C for 20 hours. The solvent was removed ir vacuo and the residue was
20 dissolved in dilute hydrochloric acid and extracted into ethyl acetate (3 x 100 ml). The
organic solution was washed with water and brine, dried over magnesium sulphate and
concentrated in vacuo. Purification by flash chromatography on silica, eluting with 25-50
% ethyl acetate in hexane, yielded
2-(N-4-fluoro-2-triflucromethylbenzoyl)amino-5S-nitropyrimidine(474 mg, 48 % yield)
25 asabeige solid:
'H-NMR (DMSO-dg) : 12.04 (s, 1H), 9.36 (s, 2H), 7.77 (m, 2H), 7.63 (m, 1H) :
b) 10 % Platinum on carbon (60 mg, 0.22 mmol) was added to a solution
2-(N-4-ﬂuoro-2-triﬂuoromethylbenzoy])a.mino-S-nitropyrimidine (330 mg, 1.0 mmol)
in ethanol (1 ml) and ethyl acetate (10 ml) at ambient temperature and the reaction
30 stirred for 20 hours under an atmosphere of hydrogen. The reaction was filtered through

a pad of celite. Concentration in vacuo and trituration with ether, yielded



2-(N-2-chl oro-4,5-di fl uor obenzoyl ) am no- 5- am nopyri m dine (97 rug, 0.341
nmmol ), vyielded the title conmpound (110 rng, 49 %yield) as a white solid :
"H NVR ( DVB@odfpise7 11.97 (s, 1 H), 11.41 (s, 1 H), 9.07 peT/GBM)03598. 83 (s, 1
1-1), 8.53 (s, 10 1H), 7.81 (m 2H), 7.42 (s, IH, 4.31 (t, 2H), 4.03 (s,
3H), 3.96 (m 2H), 3.82 (t, 2H), 3.48 (dgs2H), 3.28 (t, 2H), 3.10 (m 2H),

2.34 2 X 9
2- (N (chhl g? o- %FI}@ 40q‘f°m]%‘§'8%’é’%%y}b%ﬁﬁ%mgm3% ARSI GRS L8 Beet? R War ti ng
material  was @mr@mgﬁlidas follows: 15 a) An anal ogous reaction to that

described in exanple 117 (part .a), artin
2 ehl or o4, 5- i RBK GUMSOLEE 100k (DS 2eh BeslottD, 7.9 Gnll. 533
2- (N-2-chl or o-44p-di f | uor obenzoyl ) am no- 5- nltropyrl m dine (514 ng, 54.5 %

yield) as a beige SO|Id D! : . 12.02 (s, 1H), 9.38 (s, 21),
7.72-7.95 (In Ex i PO hiagedhat described in exanple
117 (part b), but s

2- (N-2-chl or o- 4, 5- enzo&f éhn%tﬁ%scgb %apm Iiel lr;i'? Iurt]gtmingﬁrlth , 1.0

mmol ), vyiel deRL(Iﬂ—ZédlﬂoZe-éJS#dﬂmeheﬁzo&l)Mmmﬁeﬂmm;ﬁh)m (ADmE; @M inompd)j mi di ne
(107 ng, 38 % .yi.e .sabr olid. NN -d6) : 10.70 (s, 1H),
7.96 (s, 2H), ngg?l'gz mpog?_%\ﬁ @ é’y“‘%ﬁ)“%é‘*m@%i cul ar exanpl es of
conmpounds  of fb{mmfa(mmozug)e zs@v(gumlm 4Tq@lln),§07@gamp,lae831@,4m), £52@Ear ation
of Conpound 124 in Table 4%ous reaction to that described in

exanpl e 8710 putHs7 &l {mr?d"l)\/\? 9?1(583{)’ 1 (t, 2H), 4.03 (s, 3H),396 (m, 2H), 3.82 (t, 2H),
4-chl or o- 6- net exyr, 3ﬁéggwﬁﬁph|1@%rﬂ}ypm;§wmzol ine (371 ng, 1.1 mol)
4

and 5-ami no-2-pyrim di necar boxylic acrd (145 ng, 1.04 mmol), yi el ded the
title corrpoundMS((QfP'ES@g 5369\4016)y| eld) as a light brown di hydrochloride salt

1, 640 (s, T s sl e siliihiio, ot ng gl 2,5
3.00-4.05 (m w&-d)b;m&dzﬁ)foﬁowa (m 2H) : M5 (-ve ESI) : 439 (MH)' VB (+ve
SRR LR S T B S R T
Col I . Czech. Obembmmsrmﬂual%ﬁmaamd 1894, 182n8hel), yielded
2-(N-2-chloro-4,5-difluorobenzoyl)amino-5-nitropyrimidine (514 mg, 54.5 % yield) as a
beige solid :
'H-NMR (DMSO-ds) : 12.02 (s, 1H), 9.38 (s, 2H), 7.72-7.95 (m, 2H).
20 b) An analogous reaction to that described in example 117 (part b), but starting
with, 2-(N-2-chloro-4,5-difluorobenzoyl)amino-5-nitropyrimidine (314 mg, 1.0 mmol),
yielded 2-(N-2-chloro-4,5-diflucrobenzoyl)amino-5-aminopyrimidine (107 mg, 38 %
yield) as a brown solid :
'H-NMR (DMSO-ds) : 10.70 (s, 1H), 7.96 (s, 2H), 7.63-7.76 (m, 2H), 5.35 (5, 2H).
25

Particular examples of compounds of formula (I) are set out in Table 5

Example 124 - Preparation of Compound 124 in Table 5
An analogous reaction to that described in example 87, but starting with

30 4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (371 mg, 1.1 mmol) and
5-amino-2-pyrimidinecarboxytic acid (145 mg, 1.04 mmol), yielded the title compound
(277 mg, 52 % yield) as a light brown dihydrochloride salt :



et al, Coll. Czech. Chem Comm 1975, 40, 1384 and Arnold et al, Coll.
Czech. Chem Conmm 1975, 40, 1396 (NB)-due to safety concern t he key
trimet hi nWOMRKP2rnedi ate was isol ated as the HPF6 salRCTIGRO P(84593t han t he
di perchl orate adduct reported in the above 10 nmanuscript. Exanple 125 -
Preparation of Conpound 125 in Table 5 107
4- (2- Car boxylﬁm IDMS 994 r p

OSG, 298 (EXT 0N 1y R BO DGR, e
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stirred at aMﬁ(émESBrrﬂﬂGMﬁd)e f or 20 hours t hen heated to 50 C for 1
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Table 5 Agp a,& g‘@#s reaction to that described in exanpl e 125, but
starting wt cy ohexylamne(13 ng, 0.131 mol), yleldedthetltle
conpound ‘w-'- aph i id NFindabdd d : ' H NWR (DIVISOd6)

9.96 1 T < 7. 1 h

30 7. (22 (s,H) 1H) | 49(2(%“{’@52?@"’? ém&gin@@%ﬂ@ %é"dé?‘g’A‘H%ﬁFP - (3 52- gl) 60
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mg, 0.28 5 d the reagtior mixrp stidat Aybiens tanpemiwe forfcours then heated to
4- ( 2 car boxys@dcerop1 Ry Theen@izh Bz ¢ooled, water (5 ml) was added and the resulting

solid collected by suction filtration before being washed with water and diethyl ether.

Drying in vacuo yielded the title compound (39 mg, 61 % yield) as a pale yellow solid :
20 'H-NMR (DMSO-dg) : 10.60 (s, 1H), 9.98 (s, 1H), 9.45 (s, 2H), 8.55 (s, 1H), 7.83 (d,

2H), 7.80 (s, 1H), 7.32 (t, 2H), 7.21 (s, 1H), 7.07 (¢, 1H), 4.16 (t, 2H), 3.95 (s, 3H),

3.47-3.56 (m, 4H), 2.25-2.50 (m, 6H), 1.82-1.98 (m, 2H) :

MS (-ve ESI) : 514 (M-H),

MS (+ve ESI) : 516 (M+H)".
25 Example 126 - Preparation of Compound 126 in Table 5

An analogous reaction to that described in example 125, but starting with
cyclohexylamine (13 mg, 0.131 mmol), yielded the title compound (40 mg, 61 % yield)
as an off-white solid :
H-NMR (DMSO-dg) : 9.96 (s, 1H), 9.40 (s, 2H), 8.57 (s, 1H), 8.45 (d, 1H), 7.83 (s, 1H),

30 7.25(s, 1H), 4.20 (t, 2H), 3.99 (s, 3H), 3.68-3.84 (m, 1H), 3.52-3.60 (m, 4H), 2.30-2.40

(m, 6H), 1.90-2.02 (m, 2H), 1.00-1.89 (m, 10H) :

MS (-ve ESI) : 520 (M-H),



6- met h: oxy- 7- ( 3- nor phol i nopr opoxy) qui nazol i ne (128 ng, 0.25 nmmol), in

di net hyl acetam de (1.25 ml) and dichlorarnethane (0.5 m) and the m xture
heated at 5@gaf@iEor 20 hours. The reacti on was cool ed af@EHHPIPE sol vent s
were renmoved in vacuo. Water (10 m) was added, the resulting solid was
coll ected by suction filtration and 10 waghed with water then et hyl
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"H NVR ( DMSO- . 55 2 8. 60 I
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S An anal ogous3.5 @a )32 (n, CHAB. ddsc2HHRA2In, BBanpl e 127, but starting with

2, 3- dlfluoroa i ne 6. 28 mol ), vyielded the title conmpound (120.8
my, 57 % Vel % é@oﬁ%ﬂ%ﬁ?& solid : 5 1H NVR (DMBO-d6) : 9.55 (s, 2H),

8.65 (s, 1H) xaﬁlé £28 -lhkpardti@Dof((Bmpbiihd 178 ROT4HR 5

An analogous reaction to that described in example 127, but starting with

4-methylaniline (30 mg, 0.28 mmol), yielded the title compound (132 mg, 62 % yield) as
an off~white solid (di-hexafluorophosphate salf) :

20 'H-NMR (DMSO-d) : 10.62 (s, 1H), 10.08 (s, 1H), 9.50 (m, 3H), 8.63 (s, 1H), 7.88 (s,
1H), 7.78 (d, 2H), 7.32 (s, 1H), 7.18 (d, 2H), 4.25 (t, 2H), 3.99 (m, 5H), 3.67 (m, 1H),
3.46 (m, 2H), 3.31 (m, 2H), 3.14 (m, 2H), 2.27 (s, 3H), 2.23 (m, 2H) :
MS (+ve ESI) : 530 (M+H)",

Example 129 - Preparation of Compound No. 129 in Table §
25 An analogous reaction to that described in example 127, but starting with

2-aminoquinoline (40.4 mg, 0.28 mmol), yielded the title compound (136.9 mg, 63 %
yield) as an off-white solid :
H-NMR (DMSO-ds) : 10.55 (s, 1H), 9.85 (s, 1H), 9.55 (s, 2H), 8.60 (s, 1H), 8.45 (m,
2H), 7.95 (d, 1H), 7.90 (m, 2H), 7.75 (m, 1H), 7.50 (m, 1H), 7.30 (s, 1H), 4.25 (t, 2H),
30  4.03 (s, 3H), 3.60 (m, 4H), 2.60 (m, 2H), 2.40 (m, 4H), 2.90 (m, 2H) :
MS (+ve ESI) : 567 (M+H)+.



3H), 4.25 (t, 2H), 4.00 (s, 3H), 3.65 (m 4H), 2.65 (m 6H), 2.05 (m 2H :
Ms (+ve ESI) : 552 (MtH)+. Exanple 131 - Preparation of Conmpound No. 131 in
Tabl e 5 AWOM&IYFous reaction to that described in exan‘iﬂTéG%/??s"but
starting with |0 5-am no-|-nethyl pyrazojge (27.2 ng, 0.28 mol), yielded the
title conpound 3(? AL leld) as a f '5te solid : '"H NW
(DVBO- d6) : =AHEpRRe==In=tost . 8o S = 7.40 (s, 1H), 7.30
(s, 1H), 6.30 (<An didlogovs r2&tibi to tRdt)deschibéllin(egam@El]l27, Buf/farfimg widld), 3. 65 (m

4H), 2.60 6H), 2.05 2H) ;.. 15 . Sl.) : 520 +. le 132
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described i ng gy aMRlE 4 114 (AL@MH) 7N 3H), 265 (thOMD; Demish /B bs ne (48.3
ng, 0.28 nmo ?6 Vi eﬁgégﬁ,%@?{*@i%(e cc))rrpostljwrﬁd ()537.8bhngaf}939 gA) yaipgl d) as an
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Example 132 - Preparation of Compound No. 132 in Table 5

An analogous reaction to that described in example 127, but starting with
5-amino-3-methyl-4-nitroisoxazole (40.1 mg, 0.28 mmol), yielded the title compound
(128 mg, 59 % yield) as an off-white solid :
20 'H-NMR (DMSO-dg) : 10.00 (s, 1H), 9.57 (s, 2H), 8.60 (s, 1H), 7.88 (s, 1H), 7.30 (s,
1H), 4.25 (t, 2H), 4.02 (s, 3H), 3.65 (m, 4H), 2.70 (t, 2H), 2.60 (m, 4H), 2.50 (s, 3H),
2.05 (m, 2H) :
MS (+ve ESI) : 566 (M+H)+.
Example 133 - Preparation of Compound No. 133 in Table 5
25 An analogous reaction to that described in example 127, but starting with
2-chloroaniline (35.7 mg, 0.28 mmol), yielded the title compound (121.7 mg, 58 %
yield) as an off-white solid :
'H-NMR (DMSO-dg) : 9.58 (s, 2H), 8.65 (s, 1H), 8.35 (d, 1H), 7.92 (s, 1H), 7.60 (d,
1H), 7.50 (¢, 1H), 7.30 (s, 1H), 7.23 (t, 1H), 4.27 (t, 2H), 4.02 (s, 3H), 3.70 (m, 4H), 2.70
30 (m, 4H), 2.52 (m, 2H), 2.10 (m, 2H) :
MS (+ve ESI) : 550 (M+H)+.



IH, 8.00 (dd, 1H), 7.88 (m 2H), 7.28 (s, IH, 4.22 (t, 2H), 4.01 (s, 3H),
3.60 (m 4H), 2.45 (m 2H), 2.38 (m 4H), 1.95 (m 2H) : M5 (+ve ESI) :
595 (M+H) +. ®oampiser 135 - Preparati on of Conpound No. 135pifgE@akes:> 10 An
anal ogous reaction to that described in exanple 127, but starting with
2-nitroaniline (38.7 ng, 0.28 nnDI) yielded the title conpound (8.8 ngy, 4
%yield) as an off-white SO|Id X H-NI\/R (1t91v50d6) : 12.20 (s, 1 H, 10.13
(s, | H, 9.60 Examplei3d) Prepagatigmef Camipound? ‘ 5787(m211) 7. 40
(t, ITH, 7.30 (s, I|H),, 15 2.60
(m 6H. 2.1 0 (m ??%anéﬁ" %"’%‘&&Pﬁ“ ‘f&s‘g’g’fé M%@h 137, b 4‘%&%@‘1‘

Prepar ati on of %ﬁm:@éﬁdtrmimiw 3 mg, 28| m&)mmﬂa}bwgbms:npaaﬁt(?n& nigp3g hat

described in ex 7 ting with 2-(nethylthio)aniline (39 ng,
0.28 mmol ), Vi e%g}%dﬁf%%l éesé'g}ﬁpound (114.2 ng, 53 % 20 yield) as an

of f-white sali dHNNm-(NMSQ mysce&@os, 1H)99§6(s($H),915)5(s QH@@?(OS(S, IH)FQGO@ 282(()0I

1 H, 7 90 (s, 5

(t | H), 4.27 1%91@ 13*)0839(%” 2&)7 233(37’6‘)(432 @»H@) X (§o3¥§)n$ 5%(4) 4, 13 (m
2H) I\/S (+ve BIAS)(m, 2852.38MaH, 185 F@anpl e 137 - Preparation of Conpound
No. 137 in Table (mAnggnal gﬂhou}? rea((:tlon to that described in exanple 127,

but starting wiN$ (+ve ESRi: 8h JZ%}Ttrlle(331rrg 0.28 mmol ), yleldedthe
title conpound gy} f, g solid: "HNW
(DVBO-d6) : 9. , 8.23 (m | H, 7.89
(s, 30 1H),107.60 mﬂxngm)logous @@ct(og to ma{)desmb%m(ekmnﬂtﬂz? Buarfrgg wilt), 3. 70

bCT/ GBbO/ 83283%‘% s 5 e DA ol Sigdet o o (R i 248 ¢ Tab e
5 An anal ogous aneffethilesolidx t hat described in exarrpl e 127 but starti ng Wi t h
3, oroant e toflio 28 AIE o, 1A Aol & e SRR 447
1K), 7.87 (m, 2ZH), 7.40 (t, 1H), 7.30 (s, 1H), 4.25 (m, 2H), 4.00 (s, 3H), 3.70 (m, 4H),
15 2.60 (m, 6H), 2.10 (m, 2H) :
MS (+ve ESI) : 561 (M+H)+.
Example 136 - Preparation of Compound No. 136 in Table 5
An analogous reaction to that described in example 127, but starting with
2-(methylthio)aniline (39 mg, 0.28 mmol), yielded the title compound (114.2 mg, 53 %
20  yield) as an off-white solid :
TH-NMR (DMSO-ds) : 9.55 (s, 2H), 8.65 (s, 1H), 8.28 (d, 1H), 7.90 (s, 1H), 7.58 (4,
1H), 7.38 (1, 1H), 7.32 (s, 1H), 7.20 (t, 1H), 4.27 (m, 2H), 4.00 (s, 3H), 3.70 (m, 4H),
2.50 (m, 6H), 2.13 (m, 2H) :
MS (+ve ESI) : 562 (M+H)+.
25  Example 137 - Preparation of Compound No. 137 in Table 5

An analogous reaction to that described in example 127, but starting with
3-aminobenzonitrile (33.1 mg, 0.28 mmol), yielded the title compound (124.1 mg, 59 %
yield) as an off-white solid :

"H-NMR (DMSO-dg) : 9.55 (s, 2H), 8.65 (s, 1H), 8.39 (s, 1H), 8.23 (m, 1H), 7.89 (s,

30 1H), 7.60 (m, 2H), 7.30 (s, 1H), 4.25 (t, 2H), 4.00 (s, 3H), 3.70 (m, 4H), 2.80 (s, 6H), 2.1
{(m,2H):
MS (+ve ESI) : 541 (M+H)+,



"HNVR (DMSO-d6) : 9.50 (s, 2H), 8.63 (s, 1H), 8.87 (m 2H), 7.75 (d, 1H),
7.40 (dd, 1H), 7.3 (s, 1H), 6.97 (m 1H), 4.25 (t, 2H), 4.02 (s, 3H), 3.65
(m 4H), Wom/q#¥ 6H), 2.05 (m 2H) : M (+ve ESI) : SHEA/GRAMOGSES 10

Exanpl e 139 - Preparati on of Conmpound No. 139 in Table 5 An anal ogous
reaction to that described in exanple 13{, but starting with
3,4-dichloroaniline (45.4 ng, 0.28 mmol), yielded the title conpound (106. 4
ny, 48 % yield) as an off- vvhlte solid : "HHNWR (DVMBO-d6) : 9.52 (s, 2H),
8. gg Es 1||:|)|)Ex§m 2 odirll No.71388n Table 515 1H), 7.62 (d 1H),

7. s, 1H), 4. 4

2.00(m 2H): MS (%a@bg?@'%%'an d$5°t%§%w|fr‘%mé‘g]éz7 %%ﬁ&%ﬁ‘@n

Conpound No. 3 hBrohilidedB1 & ni, A28 AN IRUR HiRARIIcOMpbI(IH.6 sc4r%bed in
exanpl e 127, but startin wth 20 neta-anisidine (34.5 ng, 0.28 mol),

yi el ded the viek) & asofowbisolidy. 8 my, 46 %yield) as an off-white solid :

" H NVR ( DV5 | H),
e (a %%5&?@6 42&)9?6‘% 219 5%3&%'@)&7&& ﬁ),@%(&"ﬂ-g 77463@1d .
(s, 3H, 3. amxmscmﬂ),wmsltwm 2H) (@rﬁH)2H§5 )1\2;7‘@@10,«361“9&) . 546
( M+H) +. Exanp ? zgf_p Preparation of Conpound No. 141 in Table 5 An
anal ogous redc o’n 0 that described in exanple 127, but starting with
3- am nobenzoMsSi (fveBSI) ds34 @stH)y+ng, 0.28 mmol ), y| el ded the title conpound
(1379rrq . NVR (DMBO d6) : 9.53
(s, 2H), 1. cEXqM gole oo' (s 1H), 7.63 (t,
1H), 7.50 (d, ||‘|)AnZnaﬁ%o(xﬁzachbbxtoﬁaﬂﬁsc(ﬂbedﬂl'd)(amﬂle@m (b8t statihg wih 65 (m 4H)

Esi) | sz ( itebloreandins (434 ma. O Sl UeH GO RTINS 4 T8 48R Tabic 5

An anal ogous Eﬂ anﬂf%Hltéma descrl bed in exarrpl e 127, but starting with

4-nitroanili n% 28 )) Xle ded the title conmpound (63.2 ny,
29 % vyi el d) H—N (DMS de) : 9.52 (s, 2H}, 8.62 (s, 1H), 8.30 (d, 1H), 7.93 (d, 1H), 7.88 (s,

15 1H), 7.62 (4, 1H), 7.28 (s, 1H), 4.22 (t, 2H), 4.00 (s, 3H), 3.60 (m, 4H), 2.45 (m, 6H),
2.00 (m, 2H) :
MS (+ve ESI) : 584 (M+H)+.
Example 140 - Preparation of Compound No. 140 in Table 5

An analogous reaction to that described in example 127, but starting with
20  meta-anisidine (34.5 mg, 0.28 mmol), yielded the title compound (97.8 mg, 46 % yield)
as an off-white solid :
'H-NMR (DMSO-dg) : 9.50 (s, 2H), 8.62 (s, 1H), 7.88 (s, 1H), 7.60 (m, 1H), 7.52 (d,
1H), 7.30 (m, 2H), 6.75 (d, 1H), 4.25 (t, 2H), 4.01 (s, 3H), 3.78 (s, 3H), 3.65 (m, 4H),
2.65 (m, 6H), 2.05 (m, 2H) :
25  MS (+ve ESI) : 546 (M+H)+.
Example 141 - Preparation of Compound No. 141 in Table §
An analogous reaction to that described in example 127, but starting with
3-aminobenzotrifluoride (45.1 mg, 0.28 mmol), yielded the title compound (137.9 mg,
63 % yield) as an off-white solid :
30 '"H-NMR (DMSO-dg) : 9.53 (s, 2H), 8.65 (s, 1H), 8.42 (s, 1H), 8.20 (d, 1H), 7.89 (s, 1H),
7.63 (t, 1H), 7.50 (d, 1H), 7.30 (s, 1H), 4.25 (t, 2H), 4.00 (s, 3H), 3.65 (m, 4H), 2.67 (m,
6H), 2.07 (m, 2H) :



5 as an off-white solid : "HNWR (DMSO-d6) : 10.90 (s, 1H), 9.87 (s, IH),
9.50 (s, 2H), 8.60 (s, 1H, 8.21 (d, 2H), 8.15 (d, 2H), 7.90 (s, 1 H),
7.30 (s, IHwowme2p7(t, 21.1), 4.03 (s, 3H), 3.65 (m 4H) pPCT/EBR3§ 2H),
2.60 (m 4H), 2.05 (m 2H) : M (+ve ESI) : 561 (M+H)+. 10 Exanple 143 -
Preparation of Conpound No. 143 in Table An anal ogous reaction to that
descri bed in exanpl e 127 but starting w t%’u I soanyl am ne (24.4 ny, 0.28
mol ), i el dedl\"tsr(évacﬁstl}e Q%Wéﬂ'hd (53.1 ng, 26 %yield as an off-white
solid : '"H NVRg A No.49 inSTapdds. 8.76 (1, 1 H, 8.60
(s, 1 H, 7.8 ' 2H), 4.00 (s, 3H),
3.63 (m 414), 3. 3zm(maloget)s rea@u@zto(thnt d@m)lbedzn mp@emmw staging%ithm  2H) ,

xampl ¢ 144 SRS GETone Lok Eotdh, i g fc olfiyisten 2un 28 4 MEKS)

reaction tost hatandfwhiteseld it n exarrpl e 127, but starting with net hyI 20

52 10,2 107 R s G038 TR s 6 A BRI (2 7
111), 10.05 (s:zH)lkl)m«Qzﬁg)X%,(sabt))ﬁ:ﬁ;@ar{)sn 2«H)74@ﬁ(5,(3§{),35ﬂm,47-1)40 (d,
IH), 7.30 (s, 153 62 Q 25 t, 211), 4.00 (s, 3H), 3.80 (s, 3H),
3.70 (m 4H), @5 4,205 2BH) © 25 MB (+ve ESI) - 564 (MeH) +.
Exanpl e 145 - @m)ound No. 145 in Table S An anal ogous
reaction to thlg?qggi%%l? bed(qvln exa I e 127 but start| ng with

3-(trifl uoibrekian 5 | ] . ¢®l ded the title

compound (31,1 14 aﬁ'é%&%%é"?ﬁ%@d%@b%%&fni o b fene R |
(s, IH, 7 72556&3’1'&%@16 (24.468g, @(18 nirhi)l), yigldad (hatitl2 EDmpotnd (53( Ismg,| 26)% yi4lds0 (d,

2H), 4.25 (t, 3.65 (m 4 2.50 (m 6H), 2.10 (m 2
H)v\o 01/ 21597 %%P@éﬁ*ﬁ?eéﬁé‘gs 113 M8 (S-VG Eg?) : 598((M+|—|)H)+ Exarrpl(e 14?-

Pr eparation of ‘}mlmvmdsomﬁ) 194% (b nHIfmioe(s IHS. 29\@) 19008160 (sCBD 7.85)(st PHY, hat
descri bed Ixsn ¥ sl leH) 4, 23 (t, 2H) 306 (s 3H), 3.63 (rpx 4H), 3.32 (m, 2H), 2.62 (m, 2H), 2.57

(m, 4H), 2.05 (1, 2H), 1.64 (m, 1H), 1.46 (m, 2H), 0.92 (d, 6H) :

MS (+ve ESI) : 510 (M+H)+.

Example 144 - Preparation of Compound No. 144 in Table 5

An analogous reaction to that described in example 127, but starting with methyl
20  S-amino-2-furoate (39.5 mg, 0.28 mmol), yielded the title compound (24.7 mg, 11 %
yield) as an off-white solid :
"H-NMR (DMSO-d¢) : 11.89 (s, 1H), 10.05 (s, 1H), 9.50 (s, 2H), 8.63 (s, 1H), 7.90 (s,
1H), 7.40 (d, 1H), 7.30 (s, 1H), 6.62 (d, 1H), 4.25 (t, 2H), 4.00 (s, 3H), 3.80 (5, 3H), 3.70
{m, 4H), 2.65 {m, 6H), 2.10 (m, 2H) :
25  MS (+ve ESI) : 564 (M+H)+.
Example 145 - Preparation of Compound No. 145 in Table 5

An analogous reaction to that described in example 127, but starting with
3-(trifluoromethyl)benzylamine (49 mg, 0.28 mmol), yielded the title compound (31.1
mg, 14 % yield) as an off-white solid :

30 'H-NMR (DMSO-dg) : 10.00 (s, 1H), 9.52 (1, 1H), 9.50 (s, 2H), 8.62 (s, 1H), 7.88 (s,
1H), 7.72 (s, 1H), 7.68 (d, 1H), 7.6 (m, 2H), 7.30 (s, 1H), 4.60 (d, 2H), 4.25 (t, 2H), 4.00
(s, 3H), 3.65 (m, 4H), 2.50 (m, 6H), 2.10 (m, 2H) :



N heptylam ne (32.3 ng, 0.28 mmol), yielded the title conpound (78 3 ng, 38
%yield) 5 as an off-white solid : 'H NWR (DVBO d6) : 9.95(& , 9.42
(s, 2H), ®¥om/297 1H), 8.60 (s, 1H), 7.88 (s, 1H, 7. RENGB 409‘934 25(
2H), 4.00 (s, 3H), 3.62 (m 4H), 3.30 (m 2H), 2.50 (m 6H), 2.00 (m 2H),
1.55 (m 2H), 1.30 (m 8H), .0.87 (t, 3143): M5 (+ve ESI) : 538 (M:tH)+. 10

Exanpl e 147 Pr t Qorrpound No. 147 in Table 5 An anal ogous
reaction to Waqs%)gés@rls%g]%\? r? exanpl e 127, but starting with

4-f | uor obenzExanpled4¢ sBreparatibnd® d nel“eid’l?abhsmle corrpound (116.5

, 55 % Id ff- H NVR 5 1H),
0 43 (s, 1>rl||)e )3%? aﬂ?@?ﬁ{e\‘;\%‘ ?‘?‘%tdeiﬁiﬂ’ed‘f‘%‘?‘“(’lé%%‘“‘ ‘53‘7’“ 2 Ersn 2E)|),
7.31 (s, 1H) N-héptiandiie (328)mg, 9.230nrhéh), yittded tift tRfe coinpoudid)(78.3 nfg034 % yiclk) , 3. 60

(m 4H), 2.62 (m_2H, 2 .52 (m 4H), 7200 (m 211): M5 (+ve ESI)" : 548
(M+H) +. E§<anﬁ9é‘°f§1'8'h‘°§”ih§paratlon of Conmpound No. 148 in Table 5 An

I
methyl 20 Eafgmfmﬁe%‘“ﬁf RSt SRR AL B0 (DT B O

yi el ded the 7-28(selH)chHapt (‘90,(533%368(% Wbﬁé}’ (@sZIé)aZéf)(mv&H)t 3080l id :

1:) NN?R ggw(sgnqu) &5393%?(),81 301@%*%79%1(3@ 114)9 4511.52(55(t,2H)2I—|)f3 2?0(25(3,

3H), 3.80 (sMS:iﬂ-Iye,ESI)G&S(QM+H}H) 2.51 (m 6H), 2.22 (s, 3H), 2.00 (m 2H
. 25 M5 _(+vepES! ) I .P eparation of Conpound No.
149 in Tdbl e . cred i n exanple 127, but

starting with 2- mmmbmmakdmaﬂmkmmme&&ﬁp& 109, bubstatingwih) , Vi el ded

o 5 Rbbyinstss o ey et Fonc 1
7.85 (s, 1H)ywld7as2a;, did:5-45 (s, 1 H, 4.25 (t, 2H), 4.01 (s, 3H)
3.65 t, 2

1.95 Em 6H) H—M(éwoqu) 9.95 62“@1%42(» % \ﬂ@m/lélxm'?mmmm(somgb 114

¥§b|( +ve E5l) 742 g QM & 18590 \&, 190450 [ 9R§SS ©2e9) 4.60@PAYNS gd0- 150 in
(m, 4H), 2.62 (m, 2H), 2.52 (m, 4H), 2.00 (m, 2H) :
MS (+ve ESI) : 548 (M+H)+.

Example 148 - Preparation of Compound No. 148 in Table §
An analogous reaction to that described in example 127, but starting with methyl

20  3-amino-4-methylthiophene-2-carboxylate (47.9 mg, 0.28 mmol), yielded the title
compound (14.3 mg, 6 % yield) as an off-white solid :
'H-NMR (DMSO-dg) : 10.75 (s, 1H), 10.08 (s, 1H), 9.55 (s, 2H), 8.65 (s, 1H), 7.90 (s,
1H), 7.62 (s, 1H), 7.31 (s, 1H), 4.25 (t, 2H), 4.02 (s, 3H), 3.80 (s, 3H), 3.60 (m, 4H),
2.51 (m, 6H), 2.22 (s, 3H), 2.00 (m, 2H) :

25  MS (+ve ESI) : 594 (M+H)+.
Example 149 - Preparation of Compound No. 149 in Table §

An analogous reaction to that described in example 127, but starting with
2-(1-cyclohexenyl)ethylamine (35.1 mg, 0.28 mmol), yielded the title compound (119.4
mg, 57 % yield) as an off-white solid :

30 "H-NMR (DMSO-dg) : 9.71 (s, 1H), 9.38 (s, 2H), 8.57 (s, 1H), 8.32 (t, 1H), 7.85 (s, 1H),
7.27 (s, 1H), 5.45 (s, 1H), 4.25 (t, 2H), 4.01 (s, 3H), 3.65 (m, 4H), 3.41 (dd, 2H), 2.62
(m, 2H), 2.55 (m, 4H), 2.23 (t, 2H), 1.95 (m, 6H), 1.61 (m, 2H), 1.52 (m, 2H) :



An anal ogous reaction to that described in exanple 127, but starting with
2-am no- 3, 5-di net hyl pyrazine (34.5 ng, 0.28 mnt), yielded the title
compound ( 6chnnziseny, 31 %yield) as an off-white solid PCT/EBMMESSDVESO d6)
: 9.50 (s, 2H), 8.65 (s, IH), 8.33 (s, IH, 7.88 (s, IH, 7.32 (s, 1H),
4.27 (t, 2H), 4.00 (s, 3H), 3.71 (m 4H), 81 (m 6H), 2.52 (s, 3H), 2.45
(s, 3H, 2. 10Mé6 VS +ve ESI) X d%Mf H) +. 10 Exanple 151 -
Preparati on of ﬁﬁiﬂb *in TabI e 5 An anal ogous reaction to that
described in t,g,t, af €oid dﬂdtﬂib 150inCRRe- 2- et hyl amine (35.6
ng, O0.28 nm)I), Vi 'tre co 56 %yield) as an

off-white solid : MM&Q@N@@I@HPthatmgﬁbegsnexmrm)e129.?341281@1511132'1‘6!;) 8.96 (t,
(m 2by . 4. oo ppinggys-Eheliopbaih o s, LoD, oiddy el BotuBonch s 3 07
2H), 2.55 (1n,mgiIl,% FieliBagan ofwhite solis: (+ve ESQ : 550 (MkH)+. Exanple 152 -
destr bed | n e FNREEMSOH) 53, PR ESlen0on 08, o B TAR: 182 trhe

(43.7 g, 0. 2897 IH), 40@{scsr, 3.18(h4H)e2 oM EHND. 298, 34),MHs @ BHYL Y0 el d) as
an off-white SOllqu "HNWR (DVMSO-d6) : 9.55 (s, 2H), 9.02 (m IH), 8.65
(s, 1H, 8.15 H, 7.88 (s, 1H), 7.66 (t, 1H), 7.27 (s, 1H), 4.23 (t,

2H), 4.02 (s, +v&sﬁ)15(4m£M4m+ 2.55 (m 6H), 2.00 (m 2H : 25 MS (+ve
ES!'): 579 (MtH) +. Exarrpl e 3 - Pr epar ation of Oorrpound No. 153 in Table 5
An anal ogoifs rlExam 'u::l‘u" p Nao i Shin Eable7  but starting with

cycl opropyl am ne ( (42 ng, 35
%yield) as an of %ﬁvﬁgl’og mgé%taﬁgﬁ%gq?%@&ed%?%u@%y?ﬂh 9.41
(s, 2H), 8.77 mphexxbaz-etzadaaﬁnwﬁ 61:&9,9281:8@011 Fieldedhe nﬂec@@p@ad(msm)mg,zsszS (t,
2H), 4.00 (s, 72 2.92 (m | H, 2.51 (m 6H), 2.13 (m
oH). 0.72 (m %Qﬂ‘” Eﬁ%ﬁ%@i‘dpa/ GBOG! 03508 115 M (+ve ESI) : 480
( MtH) +. 'H-NMR (DMSO-ds) : 9.95 (s, 1H), 9.42 (s, 2H), 8.96 (¢, 1H), 8.61 (s, 1H), 7.85 (s, 1H),
15 7.35(m, 1H), 7.29 (s, 1H), 6.95 (m, 2H), 4.22 (t, 2H), 4.00 (s, 3H), 3.65 (m, 4H), 3.62
{m, 2H), 3.11 (m, 2H), 2.55 (m, 6H), 2.03 (m, 2H) :
MS (+ve ESI) : 550 (M-+H)+.

Example 152 - Preparation of Compound No. 152 in Table §
An analogous reaction to that described in example 127, but starting with

20 2-fluoro-S-nitroaniline (43.7 mg, 0.28 mmol), yielded the title compound (89.4 mg, 41
% yield) as an off-white solid :
'H-NMR (DMSO-dg) : 9.55 (s, 2H), 9.02 (m, 1H), 8.65 (s, 1H), 8.15 (m, 1H), 7.88 (s,
1H), 7.66 (1, 1H), 7.27 (s, 1H), 4.23 (t, 2H), 4.02 (s, 3H), 3.61 (m, 4H), 2.55 (m, 6H),
2.00 (m, 2H) :

25  MS (+ve ESD: 579 (M+H)+.
Example 153 - Preparation of Compound Ne. 153 in Table 5

An analogous reaction to that described in example 127, but starting with

cyclopropylamine (16 mg, 0.28 mmol), yielded the title compound (42 mg, 35 % yield)
as an off-white solid :

30 'H-NMR (DMSO-dg) : 9.97 (s, 1H), 9.41 (s, 2H), 8.77 (d, 1H), 8.61 (s, 1H), 7.88 (s, 1H),
7.29 (s, 1H), 4.25 (t, 2H), 4.00 (s, 3H), 3.72 (m, 4H), 2.92 {m, 1H), 2.51 (m, 6H), 2.13
(m, 2H), 0.72 (m, 4H) :



Exampl e 154 - Preparati on of Conpound No. 154 in Table 5 An anal ogous
reaction to that described in exanple 127, but startin

cycl opr opWeHEINY| ani ne (19.9 ngy, 0.28 mmwl), yiel ded ?Wg’??wog%onpound
(38 nmg, 31 5 %yield) as an off-white solid : '"H NWVR (DVBO-d6) : 9.95 (s,
1H), 9.42 (s, 2H), 8.85 (t, 1H), 8.61 (g5 IH), 7.85 (s, 1H), 7.27 (s, 1H),
4.25 (t, 2H) 61 (m 4H) 3.20 (t, 2H), 2.47 (m 2H), 2.41
(m  4H), 1?5'3%2‘9615%4%@( 0.45 (m 2H), 0.28 (m 2H : M (+ve
ESI) : 494 ( e 154- tmnfbﬁﬁom Bu unatmdmramesorrpound No. 155 in

Tabl e 5 An anal ogpus reaction t des |bed I n e 127, but
starting with c;/g'f afﬁ?cﬂgn(%l‘gg %e I]%‘F{‘V{%Iﬂ%wme title
conpound (81c yalopEbparfeetitylaniigd d.9 , A8@frholiddd a0 i bh;N\(é?sﬁ@l\@p d6)
9.95 (s, 5 e@ l 86195%?% 1H), 0%2 (s, t1tl-|)co 9 85 (s,

7.31 (s, -‘1 oml%a%%of&\%mwhéz (t, 211), 4.00 (s, 3H), 3.61 (m 4H) 2 52
(m 2H), 2. 4 Ngm - (+ve
ESI) : 493 q{ (Mo d%) 29195@1}9:‘24%“&619{3%&% (12'1'91), 8361%; lﬁ-ﬁ"7§§'% lH)|v$'abl e b5
An anal ogous7 2%@9!%625@, 2Hhd- Odlé%éHD,@eQi Gﬂh4H%érﬂ9I(b2HZ'2 470(91, 2ED),2&4li(rg with

20 cycl opent I e title conpound (85.4
ng, 23 %p %’I%l)a?]oﬂgm ?flrgﬂ QH) %%%?%NBO%) : 9.95 (s, 1H),
9.41 (s, 2H)MS&+6e2E$I$ 494I-(1M+I-B+58 (d 1H) 7.85 (s, IH, 7.28 (s, 111),
4. H, 2.41 (m 4H), 1.98

: ‘ yfgbleS,5" \5 (+ve ESI) : 508
(MtH) +. Exanpl e wanaldabmambm wmafdeﬁﬁwrmmﬁ{ge 135 But starti@PWh 5 An
anal ogous reaction to that described in_exanple 127, bhut starting with
1- ani noi ndan@clegyylmigs (197 E@sH%F‘)m"&V@ldaéglet‘%léc?ml’?‘@d&%@ﬁnﬂl 88.2 ny, 41
‘E/osyl (23:_61) 8a xél?)&f&o\ﬂﬂw&&s%ﬁéld . 30 F;Ng/?(DMSP(:;S) . 9. 96 (s, | H),5 2742
(da 1H), 4. PNMR( omws(@ lrgmu@,@m gﬁsﬁ’(dmw,s’ss.m, gms 1H),88 (m

: : (i ( 2
0 . / ) e 97552 cﬁééo}%% %g‘ééi ) 4950 218y, 190 (1, 3 (2480 2B 2By, 2.440

(m, 4H), 2.21 (m, 4H), 2.00 (m, 2H), 1.71 (m, 2H) :
MS (+ve ESI) : 493 (M+H)+.

Example 156 - Preparation of Compound No. 156 in Table §

An analogous reaction to that described in example 127, but starting with
20 cyclopentylamine (23.8 mg, 0.28 mmol), yielded the title compound (85.4 mg, 43 %
yield) as an off-white solid :
"H-NMR (DMSO-ds) : 9.95 (s, 1H), 9.41 (s, 2H), 8.62 (s, 1H), 8.58 (d, 1H), 7.85 (s, 1H),
7.28 (s, 1H), 4.25 (m, 3H), 4.00 (m, 3H), 3.61 (m, 4H), 2.52 (m, 2H), 2.41 (m, 4H), 1.98
(m, 2H), 1.91 (m, 2H), 1.72 (m, 2H), 1.62 (m, 4H) :
25  MS (+ve ESI) : 508 (M+H)+.
Example 157 - Preparation of Compound No, 157 in Table 5
An analogous reaction to that described in example 127, but starting with
I1-aminoindane (37.3 mg, 0.28 mmol), yielded the title compound (88.2 mg, 41 % yield)
as an off-white solid :
30 'H-NMR (DMSO-dg) : 9.96 (s, 1H), 9.42 (s, 2H), 8.92 (d, 1H), 8.60 (s, 1H), 7.85 (s, 1H),
7.25 (m, 5H), 5.57 (dd, 1H), 4.22 (t, 2H), 4.00 (s, 3H), 3.61 (m, 4H), 3.01 (m, 1H), 2.88
(m, 1H), 2.55 (m, 2H), 2.45 (m, 4H), 2.12 (m, 1H), 2.00 (m, 2H) :



M5 (+ve ESI) : 556 (M+H)+. Exanple 158 - Preparation of Conpound No. 158 in
Tabl e 6 An anal ogous reaction to that described in exanple 127, but
starting w tipeiewet ohexane methyl am ne (31.7 ng, 0.28 mmBAYGBAHEEed t he
title conpound (82.6 rng, 5 40 %yiel d) as an off-white solid : '"H NWR
(DVBO-d6) 9 95 (s lH) 9.40 (s, 2H), 16'5 (t 1H), 8.59 (s, 1H), 7.85 (s,
1H, 7.27 (s, g I—Q 4.00 (s, 3.60 (m 4H), 3.17 (t, 2H),
2.48 (m 2H), Msibve(ﬁiﬁi) 55898 (m 2H), 1 70 (m 4H),1.60 (m 2H). 1.20
(m 3H), 0.95 gimdéiss e f%ﬁum@om oﬁl%ﬁM:"n‘Ta%%dExa”m e 159 -
Preparation of Us reaction to that
described in exarrplﬂgla@l?gommacmlamtmangesmheﬂ 1ﬂwmeri@721%ﬁmmmthl di ne (36

of 1 - whi te sol | @eohSale R Fngely fr ST AARoh, idach oo hproplll B Fhnel® 01

2H), 8.88 (d, 4046 yieB)Edar off-whitbsdlidk) , 8 33 (dd, 1H), 7.88 (s, IM 7.48 (d,

|2122’ Zgi Eﬁ]'*‘}tﬁmé’%% 9%3;@ 1‘&9]% @*@g'ﬁ“ﬁ%@a% ’r@) Eiﬁin%‘ﬂ)e 160 -

Preparati on of7&ogpaangodg, 2:H64.00 (3, TH}?BGO@nM}DaﬁﬁT QIIS2 48K, D40, hat

descri bed in exa le 127, but startln 4-ni trobenzyl am ne

hydr ochl ori de 4i21.88 fps 2H0, B GrdF) Q{mafé}ﬁ@ﬂémﬁfi%% % hd (112.6 rng,

52 %yield) as f d: H NUR(DIVBOdG) : 10.11 (s, 1H), 9.62
(t, 1H) 9. 48 M§?+‘%ESIW3B§MSW , 7.88 (s 114), 7.62 (d,
2H), 7.31 %, ' 1 , 3.72 (m

414) , 2 81 (m 6H) Exanpl e
161 - Preparation &nZa&%l oun gﬁ%lmfégd l{Féféf xl;@’% Frl%?ogou :ﬁelact ion to
t hat descri beds-aminexRadiurepytidine (Mg,ﬁtzamunaig yietdeth thettitle cafpalmd {123r1frog, YyBam ne

(28.3 ng, 028 ) ed Qtitle conmpound (40 ng, 31 % yield) as an
of f-white solld}"e @sm{efr«%ﬁsf SO-d6) : 9.43 (s, 2H), 8.68 (t, 11.1), 8.62

(s, 1 H, 7. 91’Hmm{dr&soas)3lofzz(sh ,,81(éHﬁng(stz(san,,ssk@Sxmnxs?@) 4.01
(s. 3H), 3.81 (dd, 111) ). 3,15
(o 510" 3196 1 8340 HDYLOE fr 1 4840 30,0131 B D, 4 R o A Bl 3.

PCT/ GBOO 035933 67 (1, 4H), 2.61 (m, 2H), 2.51 (m, 4H), 2.00 (m, 2H) :
MS (+ve ESI) : 551 (M+H)+.
Example 160 - Preparation of Compound No. 160 in Table 5

An analogous reaction to that described in example 127, but starting with
20 4-nitrobenzylamine hydrochloride (52.8 mg, 0.28 mmol), yielded the title compound
(112.6 mg, 52 % yield) as an off-white solid :
'H-NMR (DMSO-dg) : 10.11 (s, 1H), 9.62 (t, 1H), 9.48 (s, 2H), 8.62 (s, 1H), 821 (4,
2H), 7.88 (s, 1H), 7.62 (d, 2H), 7.31 (s, 1H), 4.65 (d, 2H), 4.25 (, 2H), 4.00 (s, 3H}, 3.72
{m, 4H), 2.81 (m, 6H), 2.11 {m, 2H) :
25  MS (+ve ESI): 575 (M+H)+.
Example 161 - Preparation of Compound No. 161 in Table 5
An analogous reaction to that described in example 127, but starting with
tetrahydrofurfurylamine (28.3 mg, 0.28 mmol), yielded the title compound (40 mg, 31 %
yield) as an off-white solid :
30 'H-NMR (DMSO-dg) : 9.43 (s, 2H), 8.68 (t, 1H), 8.62 (s, 1H), 7.91 (s, 1H), 7.31 (s, 1H),
4.31 (t, 2H), 4.05 (m, 2H), 4.01 (s, 3H), 3.81 (dd, 1H), 3.68 (m, 3H), 3.55 (m, 2H), 3.40
(m, 2H), 3.15 (m, 2H), 2.26 (m, 2H), 1.91 (m, 3H), 1.62 (m, 1H):



117 Ms (+ve ESI) : 524 (MrH) +. Exanple 162 - Preparation of Corrpound No.
162 in Table 5 An anal ogous reaction to that described in exa e 127, but
starti ng WaM/21387 net hyl t rypt ani ne hydrochl oride (59 ng,P{J/GHY yi el ded
the title conmpound (109 5 ng, 73 %yield) as an off-white SO|Id : " H NWVR
(DIVBOd6) : 10.00 (s, 1H), 9.42 (s 2H)”78.92 (t, 1H), 8.61 (s, 1H), 7.88
|- H) , 7.22 (d, I H, 7.15 (s, 1H), 6.91
| H. 4%(% eEsﬁmsz%wgga)ﬁ(s 3H) 3.73 (m 4H), 3.62 (dd. 2H). 2.95
(t 2H) 2. 9Exdniple 562 - P&p?ﬂlﬁon,of%noﬁndlﬂogm nTables to M5 (+ve ESI) : 597
(M+H) +. Exanpl e 163 Prepar ati on, of, Co in Table 5 An
anal ogous react | dH FBl9ERUS T é‘%ﬂ%@‘d‘%%@ﬁ*&ﬁﬁ?@v ﬁﬁ%’ﬂ tartipe With g Wit h
2-ami nopyri d5gf tAmiie hydrodBl 59 mgy 0.28 dfxbly, hRlded ted Eemgwad {0“903 1 ny,
51 % vyield) asﬂgﬁgff vvhlytare ngﬂlﬁéd m]% "H N ;?DI\/SOc?Gl)t : (
9.82 (s, 4H)mg,973%m@)a2m°ff~8ﬂ1625<(1§1 1H), 8.38 (m 1H), 8.25 (m lH) 7 88
(m 3H), 7. (e 3.65 (m
A (m Nﬁmtml)isokf)l&o(({gsh'ﬁ) 9412(%52}9 892%#8%?(%%W,%§i,7 T
Exanpl e 164 1HP?ébéSr &H), drd2ds, 180nhRA Ml 7liMth@dt(ﬂ,elPB,Q@GMPé)n&D@gous

< ami nopyr | dray 28 G 8 B AP 085 0, 201 e 80 28 AN 112, 5

55 % vyield)2Bs an off-white solid : '"H NWVR (DMSO-d6) : 10.52 (s, 1H), 98b
, 1 1 8.61 , |IH, 8.32 1M 8. 27
(1ﬁ|) |7_|)8 (s S(@W)'ggﬂ %@%éﬁ ,H)7 30 (s(sl H),H)4. 28 (t,(mZH), 25 4.8?

(E§|)3H) 51; ?ﬁx L Prd Zﬁlegnofz oun®Ro. (188 irt Cgles 08d(r|1110 2;%5: IVBT( a/e c
: npl e r epar. oun in Tabl e
An anal ogous reac‘f"f‘li’ﬂjal usirrRetion tathat; g‘?‘if"é%%?é%?‘?tswg%rtl ng with

4- am nopyr | d2&ﬁm63ﬁ1d4ne‘"(964%g2328'§ﬂ?ﬁ&l) yaéldeadﬂdmklasmé&lhglmrmgm%(120 8 ny,
59 % 30 yield) as an off- white sol O d6) : 9.55 (s, 2H),
8.65 (s, 1H)Yield) s@neffwhitgsoli¢: 95 (m 2H), 7.31 (s 1H), 4.25 (t, 2H), 4.01

(s, 3H), 3. 65 (MR BMsoatPA0I5 s AH); 9.2 821 .52H) 25), 8.62 (s, 1H), 8.38 (m,
1H), 8.25 (m, 1H), 7.88 (m, 3H), 7.31 (s, 1H), 7.18 (m, 1H), 4.25 (t, 2H), 4.02 (s, 3H),
3.65 (m, 4H), 2.62 (m, 2H), 2.52 (m, 4H), 2.02 (m, 2H) :
MS (+ve ESI) : 517 (M+H)+.

Example 164 - Preparation of Compound No. 164 in Table 5
20 . An analogous reaction to that described in example 127, but starting with

3-aminopyridine (26.4 mg, 0.28 mmol), yielded the title compound (112.3 mg, 55 %

yield) as an off-white solid :

"H-NMR (DMSO-dg) : 10.52 (s, 1H), 9.80 (s, 1H), 9.50 (s, 2H), 9.00 (s, 1H), 8.61 (s,

1H), 8.32 (m, 1H), 8.27 (m, 1H), 7.87 (s, 1H), 7.42 (m, 1H), 7.30 (s, 1H), 4.28 (1, 2H),
25 4.01 (s, 3H), 3.65 (m, 4H), 2.70 (m, 2H), 2.62 (m, 4H), 2.08 (m, 2H) :

MS (+ve ESI) : 517 (M+H)+.

Example 165 - Preparation of Compound No. 165 in Table §

An analogous reaction to that described in example 127, but starting with

4-aminopyridine (26.4 mg, 0.28 mmol), yielded the title compound (120.8 mg, 59 %
30 yield) as an off-white solid :

'H-NMR (DMSO-dg) : 9.55 (s, 2H), 8.65 (s, 1H), 8.50 (m, 2H), 7.95 (m, 2H), 7.31 (s,

1H), 4.25 (t, 2H), 4.01 (s, 3H), 3.65 (m, 4H), 2.62 (m, 4H), 2.05 (m, 2H) :



WO 01/ 21597 PCT/ GBOO 03593 118 WMs (+ve ES1) : 517 (M+H) +. Exanple 166 -
Preparation of Conpound No. 166 in Table 5 An anal ogous reaction to that
descri bed igoaya@Ewl e 127, but starting with 1-am noi soqrAmMeBmNagsg 40. 4 ng,
0.28 mml ), yielded the title conpound (104.6 ng, 48 % 5 yield) as an
off-white solid : '"H NVR (DVSO d6) 9.5?18(5, 2H), 8.65 (s, IH, 8.38 (d,
IH), 8.12 (d,1H), 8.05 (d, | , 7.92 H, 7.82 (m 2H), 7.70 (t, 1
H, 7.31 (s, M +V€£S’2)55(1ﬁ'(M2 + 4 05 (s 3H), 3.62 (m 4H), 2.48 (im
2H), 2.41 (m . ,,' Simﬁ.ﬁs('\’““)* 10 Exanpl e 167
- Preparatlon O C o Jrtarogous reaction to that
described in exarrplAaai:ﬁlBgoubmﬁactsmaﬁﬂ:at@sw&dhme%aﬂpidllmtbmmmmgweh(51 3 ny,

0. 28 | | ded th t 3.1 4 % |

of f - V\hnrr?e)so%/:lga‘mgm??%%ﬁll‘ﬂ@gﬁ n?% ?e’(dgdggl-ﬁt @%&k@{}gﬁ!ﬂg 8%8 (s,

210,902 shdbastufiime sl 1) 8,62 (1 449, 791 (5,11, 192 (5,
, 4. , . s, . 3. ;

VB (+ve i) : MR MBO-BE R ahs 2h 865 0 pHb 848 1R, B2 o Pb8R3 o, 168 | n

Table 5 An anql}g’gpw(srﬁ@cﬁ Bﬁ’ﬂntz‘?{)t’}‘ﬁ QI?‘OMIb(%‘ ”4%@@4)9465?(21 3@‘5 62

starting with 2 nltrobenzo 1uori

yi el ded the t i(m, 45 3 dmndEl) 2.1 fm, %;2@3(1%295)& d) as an off white soI id

o (970 B geigispedy, 10,0000 40 8 00 08

4.02 (s, 3H), Exa 7 -Préparatich AT oimmpouddNo. FE740 54H) 1.96 (m 2H) : 25

MS (+ve ESI) 629 M 6 arat| dNo 169 in
Table 5 An anal ogo g%%"t“f’mﬁafr%t?ﬁ’ﬁ ‘%8%@5‘5 f"%é‘amPlﬁqg%g’mﬁtﬁgg but
starting W th 2 aghioasilihd3i 5 mgd, 0.26 S¥nol), ?i@tde@th@ﬁtlmhﬁoun&gel d% bgig, title
conpound (47.1 , 22 %yLeld) as an off-white solid 0 ' H NUR ( DMSO- d6)

© 9.55 (s, 2Hyiel asgnefg‘-whltﬂyohds 05 (d, IH. 701 (m 2H. 7.78 (t. 1H.
(D étH) 'H . ENRR(OMIGN,) : 42.25(( 1), 890 (s, #0956 %, 285000036 A (485 4H) . 2. 65

(m, 15 1H), 8.62 (m, 4H), 7.91 (s, 1H), 7.32 (s, 1H}, 4.25 (t, 2H), 4.00 (5, 3H)}, 3.61 (m, 4H),
2.42 (m, 6H), 2.03 {m, 2H):
MS (+ve ESI) : 606 (M+H)+.
Example 168 - Preparation of Compound No. 168 in Table §

An analogous reaction to that described in example 127, but starting with

20  5-amino-2-nitrobenzotrifluoride (57.7 mg, 0.28 mmol), yielded the title compound (77.1
mg, 33 % yield) as an off-white solid :
'H-NMR (DMSO-dg) : 11.55 (s, 1H), 10.10 (s, 1H), 9.55 (s, 2H), 8.65 (m, 2H), 8.52 (d,
IH), 8.25 (d, 1H), 7.91 (s, 1H), 7.32 (s, 1H), 4.21 (1, 2H), 4.02 (s, 3H), 3.55 (m, 4H),
2.50 (m, 2H), 2.40 (m, 4H), 1.96 (m, 2H) :

25 MS (+ve ESI) : 629 (M+H)+.
Example 169 - Preparation of Compound No. 169 in Table §

An analogous reaction to that described in example 127, but starting with
anthranilonifrile (33.1 mg, 0.28 mmol), yielded the title compound (47.1 mg, 22 % yield)
as an off-white solid :

30 'H-NMR (DMSO-dg) : 9.55 (s, 2H), 8.65 (s, 1H), 8.05 (d, 1H), 7.91 (m, ZH), 7.78 (4,
1H), 7.40 (t, 1H), 7.32 (s, 1H), 4.25 (1, 2H), 4.00 (s, 3H), 3.67 (m, 4H), 2.65 (m, 6H),
2.05 (m,2H):



2.05 (rn,2H) : WD 01/21597 PCT/ GB00/03593 119 Ms (+ve ESI) : 541 (M+H) +.
Exanpl e 170 - Preparation of Conpound No. 170 in Table 5 An anal ogous
reacti on W qia97descri bed in exanple 127, but starti ngPGREHN0/03593
2-fluoroaniline (31.1 ng, 0.28 nmml), yielded the title conpound (123.1 ng,
59 % 5 yield) as an off-white solid; 'HyNVR (DMSO-d6) : 9.53 (s, 2H), 8.62

(s, 1H), 8.10.( A , 1H), 7.35 (m 1H), 7.27 (m 3H), 4.25 (t,
5H), 4.03 (s‘,glséa?é@ei&(ﬁ?*b%), 2.55 (m 6H), 2.04 (m 2H : M (+ve ESI)
. 534 (MtH) +Ex;ﬁxg_a_rg Vﬂ!-!?@aratﬁh@mbm_ ; ﬁﬂdm, g_rr@qumég\lo. 171 in Tabl e 5_ 10
o401 T L oor oant || ARSHREoNS Treptiop Gigatdssiped i canbla 12 out siries Blpound ( 130. 9
g 656(2s% 1¥|I)ﬁﬂg&3%§1(im3clp%mgyglzg9 (sj’lyilhﬁi)edlﬂ?t%% f{?ﬁE 1%@'17%%% (i’H)Z 7,15
(m 1H), %. 2ﬁcléi§samr&-whi.mivlié:é, 3H). 3.65 (m 4H), 2.60 (m 6H), 15 2.05
(m 2H) : Moy q + Y/ radhl Conmpound
172 in Tabl e%%%&%ﬁ??é%b%ﬁt ’Wd?’%éééﬁ’b%%@r% k’ggr:sp € 127, but
starting wit H), 3.221o3i), 4.26 (thH B &R £3, BENIE (n) 4HY, 25, (m) 6HR 210vgin) 2HYi el ded
the title c 0 , 712 %yield) as an off-white solid as the

di hexaf | uorglglﬁgggﬁgfli'?é’i@ﬂﬂgl—k NVR (DMSO-d6) : 10.01 (s, 1H), 9.43-9.52
(m 3H), 8. 6Rxdmple1 . Piepafation of CoinpoindRo. 171,in Table 57. 40 (d, 2H), 7.31 (s,
o). 1 o825 01" (in Sefoestegenciio Basickba s Sl 107580 sstibmish 173 0 |
(Fj’repa_r gt ijO_n D,a-dmnmunﬂl 12%3332?@, otTmhﬁt_ 0B, yeagmh 80O8bIpofaF (1309 nigd 63 hat
escribed in exanple , but starting w

4- ami no- 2, Z-HPI%WI%WWH%pyr an (36 ng, 0.28 mmol), yielded the title
i hxat | uor op e P 932 4 o i) P W 2R a7 42 gmy

2H), 8.62 (nHRMPO (5718 7S, (m k), 4252021} 4.0248 3H)3.654nR 3H),?,6020m), 6H),. 05 (s,
3H), 3.6053. 7 ko) . 2. 25-2.50 (m 7H), 1.98-2.01 (m

MS (+ve ESI) : 552 (M+H)+.
Example 172 - Preparation of Compound 172 in Table 5§

An analogous reaction to that described in example 127, but starting with
3-chloro-4-fluorobenzylamine (44.7 mg, 0.28 mmol), yielded the title compound (104
20 mg, 72 % yield) as an off-white solid as the dihexafluorophosphate salt :
'H-NMR (DMSO0-dg) : 10.01 (s, 1H), 9.43-9.52 (m, 3H), 8.62 (s, 1H), 7.80 (s, 1H), 7.63
(d, 1H), 7.40 (d, 2H), 7.31 (s, 1H), 4.45 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H),
2.40-2.50 (m, 6H), 1.98-2.01 (m, 2H) :
MS (+ve ESI) : 582 (M+H)+.
25 Example 173 - Preparation of Compound 173 in Table §
An analogous reaction to that described in example 127, but starting with

4-amino-2,2-dimethyltetrahydropyran (36 mg, 0.28 mmol), yielded the title compound

(65 mg, 47 % yield) as an off-white solid as the dihexafluorophosphate salt :

'H-NMR (DMSO-ds) : 10.01 (s, 1H), 9.43 (s, 2H), 8.62 (m, 2H), 7.80 (s, 1H), 7.20 (s,
30 1H), 4.23 (m, 2H), 4.05 (s, 3H), 3.60-3.70 (m, 6H), 2.25-2.50 (m, 7H), 1.98-2.01 (m,

2H), 1.71-1.80 (m, 2H), 1.45-1.63 (m, 2H), 1.20 (s, 3H), 1.15 (s, 3H) :

MS (+ve ESI) : 552 (M+H)*.



2H), 1.71-1.80 (m 2H), 1.45-1.63 (m 214), 1.20 (s, 3H), 1.15 (s, 3H : M
(+ve ESI) : 552 (M+H)+. WD 01/21597 PCT/ CB00103593 120 Example 174 -
Prepar at i onwafe1@mypound 174 in Table 5 An anal ogous reacPCBABYFHat
described in exanple 127, but starting 3-(nethylthio)propylamne (29 ng,
0.28 miol), yielded the title conmpound ( 4 ng, 56 %yield) as an
off-white solid as the di hexafluorophosph e salt : 5 } H NVR ( DMSO- d6)
10.01 (s, | mmm%mﬂm_wwum , 7.80 (s, 114),

7.23 | . 4. 23 4 3-3.40
214),(3 20- 2 50 A‘; @’fk%wszreébg'?w(‘ﬁaé ?Ladg'ég’zgémgléq} % t‘% m? §1 85- 1. s(azran (m
214)T E | I\/Bl(() +Xe3ﬁﬁﬂ)wlﬂmﬁﬁr8pﬂ%iﬂ¢ &9 r&ﬁrﬂﬁlmﬂ@xdde@ﬂmmaommﬁ K7‘§1g€r5617 bmfl 175
In apl e noan (0] us e I exa e u
starting with % %@%@?ﬁ%ﬁﬁﬁ pyr zoﬁ&%%ﬁ] p‘?pg“ﬁﬁg gnsar?‘re1 (39nprrg, 0.28 mml),
ylhel geﬂ t hﬁt i tl{ul\mamsoma) (1@031@ 1.3, %on 21 8.90%t, 4H), 8f6l-(syh D, €7.800(s, dgagl
(55 515 6o TBE TRS Ty ThE 493 G 2m. ¢ By b g R4l M pppa ki o, 22050, g0

(s, 1H), 4.23 18}@'?106@5 {.68-28Hm, B16P4-M08 fik 42)1?12 31-2.61 (m_ 15 1014)

2.10 (s, 3H), 1.98-2.01 (m” 214), 1.70-1.80 (ni, MS (+ve ESI) : 562

(M+H) +. Exarrplp;sl(lﬁegsyfrgz:g Mam)“o‘n of Conmpound 176 in Table 5 An anal ogous
reaction to that delscirlbed in exa Ie 127, but starting with

2- am nod5 met hE propound 175 ip®ableB| ) yielded the title
102 611” Eﬁa

glogggpl uo?gpgosphaqit%ea%gjlg{wbq%h 8%@%‘6&%&3@3 a‘t ’I{ﬂ?%tfo 01 (s,

|2||:|)|) Z g é E: 249- me$y52;{mﬁ201 #4))propyle@ine(39 mg,10.28 mmal), WGdedInﬂf}tle 4.23 (t,

2.01-2.20 (s. 2?3-%‘“‘3)"?%7# ffﬁ e By “;g'kgm)ﬁé‘? fﬁg"fiﬁ“e%‘%‘% ‘he‘g" %’7“?9"1”%%‘@%’%5?&1 tion of

%;rpogﬂ? gz;r |t H-Rant eilmsgrﬁé)ﬁcnalloggum,manqmm 8.62 aﬂ;aﬂ),aemc(s |1bl|3,d7 $Zel(§,ei<ﬁgpl e

title compound %ﬁiéhﬁsgmhég@% 1@?9#3 3}‘:&#]%??3%8?%%”1{3125% ‘he(m

di hexaf | hagph 45 | H, 9.80 (s, |
HI) | e§a45u?29p2’f§? @i@%ssm)t 1.98-2l01 Itxll}{thg)DW@zct@)(m, 2/0. 45 (s, (s

MS (+ve ESI) : 562 (M+H) .
Example 176 - Preparation of Compound 176 in Table 5

An analogous reaction to that described in example 127, but starting with

2-amino-5-methyl-1,3,4-thiadiazole (32 mg, 0.28 mmol), yielded the title compound

20 (102 mg, 76 % yield) as an off-white solid as the dihexafluorophosphate salt :
"H-NMR (DMSO-dg) : 12.50 (s, 1H), 10.01 (s, 1H), 9.51 (s, 2H), 8.62 (s, 1H), 7.90 (s,
1H), 7.34 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (s, 4H), 2.81 (s, 3H), 2.50-2.90 (s, 6H),
2.01-2.20 (s, 2H) :
MS (+ve EST) : 538 (M+H)".

25  Example 177 - Preparation of Compound 177 in Table §

An analogous reaction to that described in example 127, but starting with
4-flucroaniline (31 mg, 0.28 mmol), vielded the title compound (110 mg, 83 % yield) as
an off-white solid as the dihexafluorophosphate salt :

"H-NMR (DMSO0-ds) : 10.45 (s, 1H), 9.80 (s, 1H), 9.45 (s, 2H), 8.62 (s, 1H), 7.90 (m,
30 3H),7.23 (s, 1H), 7.21 (m, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (s, 4H), 2.91-3.10 (s,
6H), 2.50 (s, 6H), 1.98-2.01 (m, 2H) :



30 314), 7.23 (s, i H, 7.21 (m 2H), 4.23 (t, 214), 4.05 (s, 314), 3.62
(s, 4H, 2.91-3.10 (s, 614), 2.50 (s, 614),1.98-2.01 (m 2H: WD 01/21597
PCT/ GBOO a35B8159121 MsS (+ve ESI) : 534 (M+H) +. Exanpl ePCI/gBW/AOE»Epar at i on
of Conpound 178 in Table 5 An anal ogous reaction to that described in
exanple 127, but starting with 4-(nethy)nercapto)aniline (39 ng, 0.28
mmol ), vyiel ded the title corrp(_?_und (89 ng, 64 5 %yield) as an off-white
solid as theMS(I‘ree(ESJI)uﬁ)}tb(Mrdi)phate salt : 1H-NWVR (DVMBO-d6) : 10.45 (s, 1H),
9.80 (s, 1H) : v J ) 3H), 7.23 (m 3H), 4.23
(t, 2H), 4.05= - “' ' o3, 6H), 2.41-2.80 (m
9H), 1.98-2.01 (rma:w) ud\ﬁadnbu&nﬁ&ldescnb&ﬁﬂae&%bﬁciﬂ Wt fExanpbh 179 -
Preparation of Conpoun in Table 5 An anal o ous reaction to that

descri bed in4 é%athﬂn@r%m)ﬂ@m (3§tra$,t0r%$gnwlt),wwl<!fé lerrompopnsty8iene. 64 28
mml ), yiel d%&lél%%hfﬁlﬁﬁ@%&hé&ﬁemmr@ﬁ eeslaﬁ) as an of f-white
solid as the hexaf | uor ophosphat e sal : 10.01 (s, 1H),
9.43 (m 2H) HHMR@MSOx 33, 11D, 9.80s, 11), 8 65(%2H1§ GZHJ; IHZ,ZLQD(fn,zo (m

(m611), (S%%%@éim“ﬂf%?“ b ol 5 b e Bl agiddy o

Prepar ati on @b, SEHNHeRREA1 (BRH)n Tabl e 5 An anal ogous reaction to that

described in exanple 127, but startl ng with 20 2-net hyl benzyl am ne (33 ng,

0.28 mmol ), MSe(HdeESDh%It(M*}k) conmpound (111 ng, 82 % yield) as an

of f - V\:hlt?osokldm £l ; X : "H NWVR (DVBO- d6)

10.01 (s, 11= (s, 1H), 7.80 (s, 1H,

2 40.2.50 | ( 5”)““‘“’a”“@°‘“°a°ﬁ*’“‘°‘“i‘3§%°“?%%“"“ﬁ§?” R e ESl © bag
4 (m +ve :

(M-H) Exanpl @nﬁ&mme ﬁoefs&rﬂa?& B’fyl%ﬁidb%‘éf: cpgpopngd &*émge %Vmela)ﬁlaagous

reaction to &Mﬂtg%grgmlﬁegmbgphgggmbut starting with

3, 4-di chl oropenzyl ami ne (49 . nol ), yielded the title conpound (69

ng, 46 % yi SI-H¥MBEOMAOk] - Wlfﬂlt(é léﬂl 948 @, 24D .40 (hBs 8. 6160 M0 BAG e sal t
15 1H), 7.15-7.20 (m, 6H), 4.55 (d, 2H), 4.23 (m, 2H), 4.05 (s, 3H), 3.62 (m, 4H), 2.40-2.50

(m, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 530 (M+H)"
Example 180 - Preparation of Compound 180 in Table 5
An analogous reaction to that described in example 127, but starting with

20 2-methylbenzylamine (33 mg, 0.28 mmol), yielded the title compound (111 mg, 82 %
yield) as an off-white solid as the dihexafluorophosphate salt :
'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (t, 1H), 8.62 (s, 1H), 7.80 (s,
1H), 7.00-7.40 (m, 5H), 4.45 (d, 2H), 4.23 (1, 2H), 4.05 (s, 3H), 3.62 (s, 4H), 2.40-2.50
(m, 6H), 2.35 (s, 3H), 1.98-2.01 (m, 2H) :

25 MS (+ve ESI) : 544 (M+H)",

Example 181 - Preparation of Compound 181 in Table §
An analogous reaction to that described in example 127, but starting with

3,4-dichlorobenzylamine (49 mg, 0.28 mmol), yielded the title compound (69 mg, 46 %
yield) as an off-white solid as the dihexafluorophosphate salt :



WD 01/ 21597 PCT/ GB00103593 122 'H NMR (DVMSO-d6) : 10.01 (s, | H),
9.43-9.51 (m 3M 8.62 (s, | H, 7.82 (s, 1 H, 7.62 (m 2H), 7.43 (m2H),
7.40 (s, 11dp,0A1s62 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H),PEU/EBERII4H)
2.40-2.50 (m 6H), 1.98-2.01 (m 2H) : MS (+ve ESI) : 598 (MrH)+. 5 Exanple
182 - Pr epar ation of Conpound 182 in Tableg, 5 An anal ogous reaction to that
described in e,xa | e 127, but starti ng ﬁ)}! %yz - I’Oé)%| am ne (38 ng,
0.28 mml ), vyidl ERESQdp): éo@éﬁ‘béﬂh 4@5%51@ 3Hy 8 (’W ’J) & 13 o84 - white
30'4'30' (gs the dg&@mfv' Qﬁpﬂk)o';@@gt m)sakﬁ d, 2H}"‘4'5V? Qﬁs\@@s@)m),ﬂ&@%mf IH)
7.20 (s, 1H) 21‘“235@(!!1 @9919&295(!(152?{)3%0 3.62 (m 8H), 2.40-2.50 (in,

8H), 1.98-2.01 (m 2H), 1.75-1.85 (m 2H) : M (+ve ESI) : 526(11x1+|—|)
Exanpl e 183- F?ﬁépﬁavqaﬁﬁfbrﬁ%f(l\'blﬁrpound 183 in Table 5 An anal ogous reaction
to that desscrlf d § 0 Xﬁl&? 15

1-(3-anlinopro " yiel ded the title conpound
(28 nm, 21 %yl el di)nmlogmusmé&ﬁmum dexbmhédasemimpledlzmebméthmngwphosphate
sal t

8. 62 (s 11| ) gowg 3 Y‘%“ane Zémf% ymlfieigﬁ: (itle cg%oung?éb&g S573"/

6.85 (s, 1|'|) s(ahoﬂ%&lﬂt)eso%tﬂegﬁﬁbxﬁiﬁoro&bbpha@sm (m 4H) 2 41 2. 62 (m
814), 1.98- q1 ( %O gﬂ@ %

Preparation of HD @?MSQM itf-0%F P’é)’é*%ﬁs gﬁ%l%ddhé @aﬁ,stff 6H)’t8062t(ﬁat
described in %n@b@(slﬁ?) 7'@%,%@&@5@921@) h'@s égaﬁ) @'dzéHPRHPQ%w@we (40

ng, 0.28 nmol) conpound Yo yield) as an

of f-white sol |5}Dab9$-ﬂéimlr@§aa¥ Vﬁré{séﬁho'gﬁhate salt . 25 ' H-NMR (DVBO-d6)
10.01 (s, | , 9438& , . 9,40 (t, I H, 8.62 (s, JH, 7.80 (s, IH),
7.41-7.50 (m MS|)(+ve7E )5—526 +Hm 2H) 700(m 1H) 4.50 (d, 2H), 4.23 (t,
3 20- . , :

2H), 4.05 (s, 1.98-2.01 (nn, 2H)
M5 (+ve ESI) = ) : sioe 93 123 Exanple 185 -
Preparati on of Commwi\dlogcﬂﬁ reaﬁn&ﬁbklm &escnbed in examplc 127, but starting with

15  1-{3-aminopropyl)imidazole (35 mg, 0.28 mmol), yielded the title compound (28 mg, 21

% yield) as an off-white solid as the dihexafluorophosphate salt :

"H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 9.01 (t, 1H), 8.62 (s, 1H), 7.89 (s,
1H), 7.80 (s, 1H), 7.40 (s, 1H), 7.20 (s, 1H), 6.85 (s, 1H), 4.23 {t, 2H), 3.95-4.10 (m,
5H), 3.62 (m, 4H), 2.41-2.62 (m, 8H), 1.98-2.01 (m, 4H):

20 MS (+ve BSI): 548 (M+H)".
Example 184 - Preparation of Compound 184 in Table 5

An analogous reaction to that described in example 127, but starting with
2 4-difluorobenzylamine (40 mg, 0.28 mmol), yielded the title compound (89 mg, 63 %
yield) as an off-white solid as the dihexafluorophosphate salt :
25 'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 9.40 (t, 1H), 8.62 (s, 1H), 7.80 (s,
1H), 7.41-7.50 (m, 1H), 7.15-7.30 {m, 2H), 7.00 (m, 1H), 4.50 (d, 2H), 4.23 (1, 2H), 4.05
(s, 3H), 3.62 (m, 4H), 2.20-2.50 (m, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 566 (M+H)™.



An anal ogous reaction to that described in exanple 127, but starting with
3-pyrrolidi nopropylamne (36 ng, 0.28 mmol ), yielded the title conpound (30
my, 22 % Womak#pias an of f-white solid as the di hexaf | RETHHOOFRAt e salt
5 "HNW (DVMSO-d6) : 10.01 (s, 1 H), 9.43 (s, 2H), 9.10 (t, 1 H, 8.62 (s,
1 H, 7.87 (s, 1H), 732(m 1H) 4.2314t, 2H), 4.05 (s, 3H), 3.62 (m

4H) , 33030 , Q: 2. ,j .8201(m 2H), 1.65-1.80
(m 6H : ' SOt 1 b1 5 Preparati on of Conpound
186 in Table 5 10Ammgamgmmnmsttdeﬁumbwmtdmhpwaw I’Uubﬁﬁi-tlhglwmfa”m e 127

but starting wt 3-am honet hyi t hj hen rochl ori de ,
nmrol ), i el g?—;&y’? léi“l‘ﬁpfqpé{;’%@% 6§€ y‘e’gS‘?‘%eW le compopa é‘WstZZwﬁl te
solid as theyigid fdfﬂﬂhx@é)&waab&wﬂﬁﬁdﬁuompﬁmu( .DMSO-d6) @ 10.01 (s,

IH), 9.43 (s, 2 s, 111), 7.51 (m
1H), 7. 255 ( mH-DIMR OME9-da): lq({bi)(s VH)4%43 65, 2:9.10 4, 2H), 8162 (R AH), 74870(5, (s 3H),

15 3.62 (m 0 2 N, : 536
( MkH) +. @733;& II:I-fyr gggg{glﬁgﬁbgggé%buﬁ(&’&@g'ﬁ 4%’1,1\@?62n ana ogous
reaction to @mdtthtdwrZ ®leqn,i2H) ckeSrhbB@(MLBH) :but starting with

3- am not et r ahydr ot hi ophene- S, $-di oxi de di hydrochl oride (58 ng, 0.28 mmol),

yi el ded 20 MBSd+vé ESR: 83 (35 ng 25 %yield) as an off-white solid as
t he di hexaf Tfe1elalsle) { 6) : 10.01 (s, 1H), 9.43
(s, 2H), 9.2077<, j , 7.25 (s, 1 H, 4.80
(m 1 H)104.23 (tAn aid)qgomxe&nbn to tﬁu)dzscabad)maxﬁﬁplérm7&bbstarangﬂnﬂ 45 (m 4H)

. 25 M5 +ve ES re ra,tlon of, Conmpound 188
in Tabl e( 5 A H%N‘ﬁ&‘é{ﬁ@ é@&%%&‘?‘f%r}m‘?gﬂlﬂg&?{ 2 rﬂeléida%Pﬂe 1r2n; but
starting wi t&bmp@uﬁd]-ﬂél ﬂ'lgOgﬁ% ﬁe]&j as AR bW e IsoIed ds3ke dMexaBudiSp ate salfi: € ded
the title coggoun %I eld) as an off-white SO|Id 01/ 21597

PCT/ G800/ 035 43 (5130220 s 1H) 849 (s, dHR T 8745, 2H), 8. 80

t, 1H), 8.6 7 2 4.05 (s,
gH% ;')21 A %ﬂ?ﬁlkrﬁ?lH}_ﬁ?gg(ﬁﬁ? .08 & YH%Q 45, 21-§) %fg,lﬁpgnﬂbszé}*%g), (s
Is  3.62 (m, 4H), 2.20-2.50 (m, 6H), 59053 (m, 2H)

MS (+ve ESI) : 536 (M+H) .
Example 187 - Preparation of Compound 187 in Table §

An analogous reaction to that described in example 127, but starting with
3-aminotetrahydrothiophene-S,S-dioxide dihydrochloride (58 mg, 0.28 mmol), yielded
20 the title compound (35 mg, 25 % yield) as an off-white solid as the
dihexafluorophosphate salt :
'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (d, 1H), 8.62 (s, 1H), 7.87 (s,
1H), 7.25 (s, 1H), 4.80 (m, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.10-3.80 (m, 8H), 2.20-2.45
(m, 4H) :

25 MS (+ve ESI): 558 (M+H) .

Example 188 - Preparation of Compound 188 in Table 5

An analogous reaction to that described in example 127, but starting with
C-[1,4]dioxan-2-yl-methylamine (32 mg, 0.28 mmol), yielded the title compound (8 mg,
6 % yield) as an off-white solid:



M5 (+ve ESI) : 540 (M+tH)+. 5 Exanple 189 - Preparation of Conpound 189 in
Tabl e 5 An anal ogous reaction to that described in exanple 127, but
starting wwbaids¢di net hyl am no) benzyl anmi ne di hydr ochl or PERGRB83¥, 0. 28
rnmol ), yielded the title conpound (92 ng, 64 %yield) as an off-white

solid as the di hexafl uorophosphate salt : "H-NWR (DVBO-d6) : 10.01 (s, 1
, 9.43 (s 9. 20 ; 7 10 1

. 7720 (4, “HMRADMS G 301 O, 1) ?63(521%,832&21:3&7(85 ﬁ%m@(m 5H)

3.10-3.80 (m 9 5 gy, S73

(MtH) +. Exfa E&H{]%@(S’ %?)é%%%gﬁzgr)\&o 3%0%1%%3% H?@b;lg n anal ogous

reaction to tHaﬁS-Ziéhﬁn,l%ﬁd in exanpl e 127 but startl ng vmth 15

3-phenyl -1 -propyl am ne (38 ng, 0.28 nmol), yielded the title conpound (80

my, 57 % vyi elMd§ (e E8Y) cﬁ%{WﬁH}e solid as the dihexafluorophosphate salt :

' H-NVR_( DVO- - 10. . 884 (t, | H), 8.62 (s, |

H, 7.80 (s, 2 4.05 (s, 3H), 3.62 (m

4H), 2.60-2.71 (m A&I-éhalogcﬁ:s%et&m&@ﬂ(atﬁes&ﬁhdin%mﬁieﬂl?(bnfm-arﬁirémtﬂ 95 (m 2H)

| nz'?'amse( gvin%aa‘i%?ﬁ’&’a%n )gg'?%qaﬁ‘r‘f’et rTB‘I"? ’Eimai%(é? i e@% o I Fﬁd%ggﬁgggt o
starting with coﬂxgé&rd@@hx?oﬂt%yie)cwi érﬁdfﬂ@zh(ts?ébhms ﬂ@d%xﬂﬁﬁ#o}:hosﬁhaﬁé sad the

title conpound 2 an of f - wh sol i

di hexaf | uor othslﬁM&@%%ﬁ"@b) 1981 S#M‘*mv%@&é’?(t liibs@i(ﬁ( éH),ﬂ%?(S@ 43 (s,
2H), 8.94 : 6 ml 7.30 (m
A 23£(t 1 725‘3(s %gﬁzoéﬁm %?5‘&1(2@’[ 44@1)11 2}7),59.3@ }A"i@g:? 5%?),2 30 (m
(m 6H, 1. 98-321(1931:8616!1& 82!)0293(N§PD,42/25)E$59m,2P945 (I\/H—|)+ V\D 01/21597

PCT/ GBOO 03593 125 Exanpl e 192 - Preparation of Conpound 192 in Table 5 An
anal ogous readd$ GrvetBSIy: Hiﬁﬁ (MeHrri bed in exanple 127, but starting with

3-chl or obenzyl 1.the title conpound (88 ny

62 % yield) a% : v ; orophosphate salt : 5

" H NVR (DI\/SO d6) A.h&nﬂﬂ\gdus readtl'dh,to ﬂlaﬂc&sdrﬂ?ed BhbcamﬁlaﬂZ? (bat stakiflg wi?h 80 (s, 1H),

7.10-7.2 7
4H) 0- 5 Zg 17} 50’: 1( 161|_Bropylamme és mg, 625 mmotl), yaetlbed the ‘atle compouncwgf) mg, ‘VS’ 0 (m

yield) as an off-white solid as the dihexafluorophosphate salt :

'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 8.84 (t, 1H), 8.62 (s, 1H), 7.80 (s,
1H), 7.21-7.30 (m, 6H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H), 2.60-2.71 (m, 2H),
2.20-2.50 (m, 8H), 1.98-2.01 (m, 2H), 1.95 (m, 2H):

20 MS (+ve ESI): 558 (M+H)".
Example 191 - Preparation of Compound 191 in Table 5

An analogous reaction to that described in example 127, but starting with
4-(2-aminoethyl)pyridine (34 mg, 0.28 mmol), yielded the title compound (5 mg, 4 %
yield) as an off-white solid as the dihexafluorophosphate salt :

25 'H-NMR (DMSO-dg) : 10.01 {5, 1H), 9.43 (s, 2H), 8.94 (t, 1H), 8.62 (s, 1H), 8.50 (d,
3H), 7.80 (s, 1H), 7.21-7.30 (m, 3H), 4.23 (1, 2H), 4.05 (s, 3H), 3.62 (m, 6H}, 2.80 (m,
2H), 2.20-2.50 (m, 6H), 1.98-2.01 (m, 2H):

MS (+ve ESI) : 545 (M+H)" .



1.98-2.01 (m 2H) : MS (+ve ESI) : 564 (MrH)+. Exanple 193 - Preparation. of
Conmpound 193 in Table 5 10 An anal ogous reaction to that described in
exanpl e 1WP,MBIW7 starting with 3-brono-4-net hyl ani | i nd(EEBAESSIH. 28 mol ),
yielded the title conpound (96 g, 63 % yield) as an off-white solid as

t he di hexafl uorophosphate salt : H-NNRugDIVBO dé) : 10.80 (s, 1H), 10.01
(s, IH, 9.43 . / : , 7.87 (s, 1H), 7.80 (d,
IM 7.45 (d, =05 (s, 3H), 3.62 15 (m
4H), 2.20-2.50 (rAn ﬁid)o,go&ré&tl(nsto thtl)dzscinb&Bm%xﬂiplé $27, Bt startiddSwitve ESI)

609 (M+H) +. I 0 ou,d194|n Tabl e 5 An

anal ogous regﬁg‘}éh lg&‘f“t‘ﬂft“ {a:(ﬁ%‘é'ﬂmpnylﬁlgo %Fé‘ai?’f‘,‘l’%ﬂ@ (88mg.62/7 with

2- anmi no- 5 e}tlaajasaho?ﬁ&mtévonaiaﬁh@hme;(&ﬁo ho, ha?@sanﬁvl) yielded the title
conpound (75 %yield) as an te solid as the

di hexaf | LﬁoroEﬁ'IHMﬁ:a?MSQeﬂ} 10.016, Mﬁﬁeﬁtﬁ\@@-"éﬁ,)862(izlfbo7§%(s, 11.%71%725)1 (s
1H), 9.51 2 7 |
4H2)5 s 3(H)S(m 3%4&@ 2195542}&%2}1) 4%99(,%1{),3@ 7207@%%5225]{%0(@%@ oo (m

2H), 1. 22 (119829 (mJ\Bl)( +ve ESI) : 552 (I\/H—I)+ 25 Exanple 195 - Preparation
of Conpound 195 in Table 5 An, anal ogous reaction to that described in
exanpl e 127 MSMV%ESQHWE - am nopyrazine (27 mg, 0.28 mmmol), vyielded
the title o.n_o”'_ fewWhite solid as the

di hexaf | uor OBt —SsPE SR oos #.81 (s, 1H), 10.01 (s,
1H), 9.5 (s, 2I—|)An@:aﬁa@01(ss-¢act1bi)totﬂatﬁé’sc(1bedmfé@axﬂ;ﬂ&IZBbd&tﬁh{fg)w(ﬂd 2H), 7.90

B o Iy Y

PCT/ GBOOY 035&3@ ab26 oBBalitfel s6lid Gthe dlﬁéﬁﬂ%@bh&ﬁh&fsa@”pound 196 in Table 5 An
anal ogous reaction to that described in but starti n% W th
S

3- chl or oani | PAMSENFO-dg) :18. SMIIJ'D’ kproél(ﬂéé{){?fg‘ (15# %H)es 6 bidh§-20 ngy, 81
%yield) as i nmfts M%W%ow' %(fthH)d*7B@?@flhywﬁg{‘?mQadl_sf(s,%g-b‘észcs%S

' H NMR ( DMBO- }-IL S
114), 8 ®o (@4 R)20-275<8(3n (GH;) (5. 3H)3098-240 (xRH) 1H), 7.25 (s, 1H),
7.15-7.20 (nl, 1H), 4.23 (t, 2H, 4.05

MS (+ve ESI) - 609 (M+H) .

Example 194 - Preparation of Compound 194 in Table 5
An analogous reaction to that described in example 127, but starting with

2-amino-5-ethyl-1,3,4-thiadiazole (36 mg, 0.28 mmol), yielded the title compound (75
20 mg, 54 % yield) as an off-white solid as the dihexafluorophosphate salt :
"H-NMR (DMSO-dg) : 12.50 (s, 1H), 10.01 (s, 1H), 9.51 (s, 2H), 8.62 (s, 1H), 7.90 (s,
1H), 7.34 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H), 3.01 (g, 2H), 2.50-2.90 (m,
6H), 2.01-2.20 (m, 2H), 1.22 (t, 3H) :
MS (+ve ESI) : 552 (M+H)™"
25 Example 195 - Preparation of Compound 195 in Table §

An analogous reaction to that described in example 127, but starting with 2-
aminopyrazine (27 mg, 0.28 mmol), yielded the title compound (6.5 mg, 5 % yield) as an
off-white solid as the dihexafluorophosphate salt :

'H-NMR (DMSO-dg) : 11.81 (s, 1H), 10.01 (s, 1H), 9.51 (s, 2H), 9.50 (s, 1H), 8.62 (s,
30 1H), 8.45-8.50 (d, 2H), 7.90 (s, 1H), 7.34 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (s, 4H),

2.50-2.90 (m, 6H), 2.01-2.20 (bs, 2H) : MS (+ve ESI): 518 (M+H)+.



(s, 3H), 3.62 (s, 4H), 2.50-2.90 (zn, 6H), 2.01-2.20 (tn, 2H) : M (+ve
ESI) : 550 (M+H)+. Exanple 197 - Preparation of Conpound 197 in Table 5 10
An anal ogouggreg@@a@bi on to that described in exanple 127, PIR/GBW&ARYIng with
3,5-dichloroaniline (45 ng, 0.28 muol), yielded the title conmpound (118 ny,
81 % yield) as an off-white solid as thq éjl hexaf | uor ophosphate salt :

"H NVR (DVBO-d6, ) : 11 01( 1H) 10.01 fs, IH) 9.50 (s, 2H), 8.62 (s,
IH), 8.01 (s, Example} ' of Cay 96 mFablg530 (s, IM 7.15-7.20 (m
Il H, 4.23 (t, 2H), : 6H) ,
1.98:2.01 (m 2H) ‘“%%-gw‘%mé%&‘?’élﬁﬁaédé %ﬁd%m’é@ 127, B sknitutdh) S L o
Conmpound 198 i?ncfﬁemamh!& (A mgnaldHyowd, yxdé@tth@mlet@mhmd {débwgi B4 yiekdyexanpl e

127, but startl n %eso%aﬂﬂgg{gg%%%%k I&%S{aﬁo ng, 0.28 nmmol), vyielded the

t|tIe corrpoun an off-white solid as the
di hexaf | uorsnph'@lsﬁhﬁl@mm-tds) 10 sn—r(s\mm,(lmns(} i8), 9:50 1) 2H]}, 8(62,(s,118,)8.20s43 (s,

(@ 211y, 4 2ty 1850 2 Bo- (40 bapah 35 oty 213700 hoteiedds oy s oy
1.98-2.01 (m (31311.)) 3.6M3, 4}DVES&§|9D(meég)47OM!U)}tm #p :Exanpl e 199 -

Preparation of Corrpound 199 in Tabl An anal ogous reaction to that

described in emgﬂ&slﬁ%so%m‘f arting wwth 3-nethyl benzyl am ne (34 ng,
0.28 mml), yielded the title co ound (91 nmy, 67 % yield) as an off-white

solid as the d s’-:ﬁ.«!-‘ APATa oM pound 197imEghle HVSO- d6) : 10. 01 (s, 1

e 50 T 2 ebbgon it gy S e

2.30-2.50 (m3,5Hichlopagifing &5 r5HP.28 mngs), gielied thetitle pympour(108 hizl BD%

PCT/ GBOQO 03593 e 200 - Preparation of
Conpound 200 |3ﬂ31%‘)2aﬁla5|v§v§&weﬁ?ﬁsa§)ﬁb dﬁ?‘@%‘&:ﬂﬁpﬁs}’% gﬁat descri bed in exanple
127I but star Ej’mgwm@Msmxh@neu byts';lm}InQOOB& ITM),9GOZ£’2HWB16|)Z (s,)llﬁl&:kﬁctst he
title conpoun 7 5._% white sali s the
i hexat | uor opB0phst & Uk 740 G, B leon B ey 40 (o 15 403 G PHfp 058503 (s,
2H), 8.90 (3. .62 43, £.30-2D0kdh; 6H), 898091 (m, 2H) :

MS (+ve EST) : 584 (M+H)".

Example 198 - Preparation of Compound 198 in Table S

An analogous reaction to that described in example 127, but starting with
2-chlorobenzylamine (40 mg, 0.28 mmol), yielded the title compound (98 mg, 70 %
20  yield) as an off-white solid as the dihexafluorophosphate salt :
"H-NMR (DMSO-ds) : 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (t, 1H), 8.62 (s, 1 H), 7.80 (s,
1H), 7.00-7.40 (m, 5H), 4.45 (d, 2H), 4.23 {1, 2H), 4.05 (s, 3H), 3.62 (bs, 4H), 2.40-2.50
(m, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 564 (M+H)".
25  Example 199 - Preparation of Compeund 199 in Table §

An analogous reaction to that described in example 127, but starting with
3-methylbenzylamine (34 mg, 0.28 mmol), yielded the title compound (91 mg, 67 %
yield) as an off-white solid as the dihexafluorophosphate salt :

H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (t, 1H), 8.62 (5, 1H), 7.80 (s,
30 1H), 7.05-7.40 (m, 5H), 4.45 (d, 2H), 4.23 (4, 2H), 4.05 (s, 3H), 3.62 (s, 4H), 2.30-2.50
{m, 6H), 2.29 (s, 3H), 1.98-2.01 {m, 2H):



1H), 7.10-7.20 (m 5H), 4.23 (t, 2H), 4.05 (s, 3H),355370(m6H) 2. 85
(t, 2H), 2.40-2.50 (m 6H), 1.98-2.01 (m 2H) : M5 (+ve ES%@q 544 ( MrH) +.
t o Exanpl WOXOR1597 Prepar ati on of Conpound 201 in Tabl e POHCBIAIBYous
reaction to that described in exanple 127, but starting with

2,5-di fluorobenzyl am ne (40 ng, 0.28 n‘m;&7) yielded the title conpound (112
ng, 790 %yvyield) as an off-white solid as the di hexafl uorophosphate salt :
' H NVR (DI\/B@@EI)"VCEQIQ W(M#H H, 9.43 (s, 2H), 9.40 (t, 1H), 8.62 (s, 1H),
7.80 (s, 4.23 (t, 2H), 4.05 (s,
3H), 3.62 ( amelv L ' m 2H) : M5 (+ve ESI)
566 (M+H) +. Exam:mearﬁlbgous rﬁawpanaﬂxams@lbemrqsmﬂd 127 Dut ftarfingvith 5 An

anal ogous reacti to t ri bed.i le 127, t startin

3, 4-di f | uor oﬁ*&n?@ﬂ éﬁ%&c&@? 0 aylﬂa‘iﬂe'ﬁe‘r’@% Q&gws’éﬁeﬂ}s‘ nd (80
ng, 57 %s yla{@&mﬁemdggthemekgﬂm hds atesfle: di hexaf | uorophosphate salt :
' H NVR ( DMBG: ;\ 111), 7.80 (s, |

dé
H), 7.10-7. 4#”%\1#(%0-"&)5’(9%10(5 By 94 (52??{{%90@-91'1)’&5@55 1K), 789, 3.62 (m
4H), 2.20-2. ﬁfi) (ﬂfb 762d)(m,§1{59&~23%t Qii)(4r05(2*d)ﬂ),35’-553 Y (rh, 6A£§ )f_%gt 366 (MH)

Exanpl e 203 - aration Conpound 203 i'n Tabl e anal ogols reaction

to that desc?f‘@r@é |(m,@i)air986012‘m;2ﬂht startl ng vmth 3- met hoxybenzyl ani ne
(38 nmg, 0.28 mmol) IKI el ded the title conpound (80 ng, 57 % yield) as an
of f-white soMSd+esES

e5‘H1(M§'SFBH uor ophosphat e salt : WD 01121597

. , H, 9.43 (s, 2H), 9.30
, 2 ‘ DD (m 2H), 6.90 (m 2H),

6.80 (d. 111) 4. Mﬁar(ahbgom)eacndn B:Bthéttd,escﬁb&d 1n45x£iﬁplé $27, B startiig ﬁﬁh( s, 3H),

3.62 0- 1-1.98, 560
( M-H) S‘S %ﬁéf‘ﬁ" ‘Z%ﬁ la&l"n}éep@b%g’ @ﬁ W%W@ﬁ?ﬂ‘eé’g)ﬁ °?’Hp‘ﬁ“«i‘gl( r7)99mal ogous
geactlog to %h@éld)d.eacbﬂbﬂﬂtelsaamnm% 1ﬁex$ﬂioro;5mts hatedhkt Ng Wi th d (71
am nobenzo ol e mo e oun ,
2170 "or e oy VAR B0 Tho. o f W] ity DS G TP SRk IR o t
15 1H), 7.01-7.25 (m, 4H), 4.50 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H), 2.20-2.50
(m, 6H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 566 (M+H)"".
Example 202 - Preparation of Compound 202 in Table 5
An analogous reaction to that described in example 127, but starting

20  3,4-difluorobenzylamine (40 mg, 0.28 mmol), yielded the title compound (80 mg, 57 %
yield) as an off-white solid as the dihexafluorophosphate salt :
'H-NMR (DMSO-dg) : 9.98 (s, L H), 9.43 (m, 3H), 8.62 (s, 1H), 7.80 (s, 1H), 7.10-7.41
(m, 2H), 4.50 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H), 2.20-2.50 (m, 6H), 1.98-
2.01 (m, 2H) :

25 MS (+ve ESI) : 566 (M+H)".

Example 203 - Preparation of Compound 203 in Table 5

An analogous reaction to that described in example 127, but starting with
3-methoxybenzylamine (38 mg, 0.28 mmol), yielded the title compound (80 mg, 57 %
yield) as an off-white solid as the dihexafluorophosphate salt :



"H NVR (DMSO-d6) : 15.53 (s, 1H), 10.98 (bs, 1H), 9.98 (s, 11-1), 9.43 (s,
2H), 8.80 (m 101 H, 8.62 (s, iH), 853 (d, I H, 7.80 (s, 1H), 7.45 (m
111), 7.32 GSeihtdhs 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (npCAEHWNO25920- 2. 50

(m 6H), 1.98-2.01 (m 2H) M (+ve ESI) : 557 (MtH)+. Exanple 205 -
Preparation of Corrpound 205 in Table 5 An ﬁnal ogous reaction to that

described in exa e 127, but startlngvm is furfur Iamne’?)
ol )|y el declENMR SOkt e 5o 85, 350 drty S Sl sec

solid as the I
S 8 oy, mf@%%hﬂ%ﬂp@@@%%@ (H }H)i Fé\ll\ﬁzﬁgh’@?udﬁh) 40%?
111), 7.34 (s, 335@3%343(%@@,23&&2506m36Hx,a0H! 98, 252 (d, 2H) 4 23 (t,

214), 4.05 (s, 3H), 3.62 (m 4H), 2.30-2.50 (m 6H),1.98-2.01 (m 2H) : 20
M5 (+ve ES!): Mﬂ(ﬁ‘*‘(d\ﬁﬂl{) BRdMtR .206 - Preparation of Conpound 206 in Table

5 An anal o e I e 127, but starting with
3-chl or o- 4- ISE & ie 264 P ra%“ %g in T4 ed the title conpound

(116 nmg, 82 % vyi elﬁdx)analzagaﬁreﬁcfembmaedsaﬁbedna&ambh ldﬂhmxaaﬂtmgmbhosphate

5065 (o 1 1y s-tmebengotiadols (37 Sikah I mueh) yieideusy il Stompollu@l e i) 2 50

, 1 7. 15- ﬂi d 3 3 62 s, 4
(2 550 |2'|)90 ‘m %??ﬂas(agb v‘iﬁlte séhc?a%tﬁ dxhe?cﬁﬂuoropﬂloﬁ)ﬁaté%alt |'|) ( |'|)

01/ 21597 PCT/ GBol SO@Q)Q 1E§&ﬁﬁpllg)) 2@?8 (bSFM@p%P&{% 5, 8143(?@?}%2;@&8 (@07 in
Table 5 A”:@”aﬂ}ggil@@?{sr mfk'sﬁ?mtm),t?*k@ Ciﬁﬁcﬂst{%ﬁmﬁ 7%’2@9%’*41 cf tﬁzttltle

starting wth 'ani'li ne i el de

conpound (83 r|4;105 @,13@(;%/5%(%)41’1}52 2. %(@ﬁmm&%ob@u?@)as t he

di hexaf | uorophosphate salt : 'HNWR (DM5SO-d6) : 10.45 (s, 1H), 10.01 (s,
1H), 9.50 (s, MS{)(+ve£E$)2 5(5§(M1H) 7.92 (s, 111), 7.53 (s, 214), 7.21 (s,
1H), 6.80 (s, ¢ . .6 (s, 4H, 2.50-2.90 (m
611), 2.20 (s,76 opi iy Sl) : 544 (MtH) +. 10
Exanpl e 208 - Pr epa&a&;abgmﬁfreaammoumdde%ﬂ&edm%ﬁbh 137 At ameh@giiis reacti on

to that des e Iﬁ&my]agm?ex(gm g, O%g mmo clget:da tLe t1t?e compound (90 mg, 69 % yield) as an
off-white solid as the dihexaﬂuorophosphate salt :
'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.51 (s, 2H), 9.02 (¢, 1H), 8.62 (s, 1H), 7.90 (s,
1H), 7.62 (s, 1H), 7.34 (s, 1H), 6.41 (d, 1H), 6.30 (d, 1H), 4.52 (d, 2H), 4.23 (1, 2H), 4.05
(s, 3H), 3.62 (m, 4H), 2.30-2.50 (m, 6H), 1.98-2.01 (m, 2H) :

028

20 MS (+ve ESI) : 520 (M+H)".
Example 206 - Preparation of Compound 206 in Table §

An analogous reaction to that described in example 127, but starting with
3-chloro-4-fluoroaniline (41 mg, 0.28 mmol), yielded the title compound (116 mg, 82 %
vield) as an off-white solid as the dihexafluorophosphate salt

25 'H-NMR (DMSO-dg) : 10.81 (s, 1H), 10.01 (s, 1H), 9.50 (s, 2H), 8.62 (s, 1H), 8.23 (d,
1H), 7.80-7.92 (m, 2H), 7.35-7.43 (t, 1H), 7.30 (s, 1H), 7.15-7.20 (m, 1H), 4.23 (, 2H),
4.05 (s, 3H), 3.62 (s, 4H), 2.50-2.90 (m, 6H), 2.01-2.20 (m, 2H) :

MS (+ve ESI) : 568 (M+H)".



para-anisidine (34 ng, 0.28 mol ), yielded the title conpound (62 ng, 46 %
yield) as an off-white solid as the di hexafl uorophosphate salt : '"H NWR

(DVBO- d6) WO MB1ME (s, 1H), 9.80 (s, 1H), 9.45 (s, 211) PAE@NFS 1) 7. 90
(m 15 3H), 7.23 (s, 1H), 6.80-6.89 (m 2H), 4.23 (t, 2H), 4.05 (s, 311),
3.85 (s, 3H), 3.62 (s, 4H), 2.91-3.10 {,m 6H), 2.50 (s, 611), 1.98-2.01

(m 2H) : M5 (+ve ESI) : 546 (MtH)+. Exanple 209 - Preparation of Conpound
209 in Table 5 An anal ogous reaction to that described in exanple 127, but

starting w tkx 2201ubr beatio Ioa(f,‘bnolﬁﬁz 'IG;bﬁﬂsm‘rDI) yielded the title
conpound (99 ng, |eId ff- |tes | S
di hexaf | uor ophosgH¥ ?“@3°§§ strea g&fample 696%“‘(5%"“’13—?}’1* 9.43 (s,

2 9. 20 (t3,5-diethydarflzne((S4 Amd 45 (d,
423 (Lo os}:g‘g' é’?ﬁzs 25‘?‘8@“‘%‘ e iyt (s e ¢
1.98-2. 07 (,ﬁsag -whiterso ar(theglhggﬂ)]orop@mhwm): Exanpl e 210 - Preparation

of Conpound 'Zﬂ-ﬂngﬂiﬁbbf‘dsﬁ qummgmtﬁ 83519 w%ﬂgg %(sd?ﬁfgsz?gg in

exanpl e 127, but starting w - ret hox Xbenzy ’mol ),
yi el ded t he tH7.83 toPIbdrd (5 7151)@80 (6.3 H)s 4.93 &l 2H), 485 tn31), B&Aﬁs,HH),sol id as

t he di hexa1:c Iy%ggbl?ﬁp&%—gzgg; 5%),(\692%(&1?82PCT/ GBOO 03593 130 'H NMR

( DVBO- d6) 1H), 8.62 (s, 1H), 7.80

1 . £.00 (d, 1H), 6.90 (t. 1H), 4.45 (d, 2H), 4.23
Ef 2H)H? 4. 0%@@3;5%%344% (s, 3&1), ?62 (m E1H), ?40-2.50((m EI)H),

1.98-2. 0l ( rEx g@ﬁlcZomgepmnﬁﬁbIComﬁﬁmgm@ﬂ‘able&arrpl e 211- Preparation of
Conmpound 211 in Table 5 An a ctlon t descri bed in exanpl e
127, but starti nd G EIPEOUS T P’b‘(ﬁ’gﬁalz@? ?ﬁ’e‘“f&“‘ﬁij&?ﬂ’ gV yi el ded t he
title corrpoqawa aSiding (3<ﬁ.ﬁg mmbxj,)ylaaedane @id ch]:lohﬂi ®2higd46% )tléle) as
d| hexaf | uor(;)ﬂ;l)l ate afl\l S ©10.01 (s, IH), 9.43 (rn,
8.62 ( @ébe itesoli atghedm‘ ?IOBBOSPh%SS Y0 (m 5H), 4.55 (d oH), 4.23
(t ‘2H), 4. 0511@MR33101$0 40450, 1 01 (m 2M
VS (Svb i) s D20 26 M0, 98 ot oo 1 T
Table 5 15 '3H), 723 (s, 1H), 6.80-6.89 (m, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.85 (s, 3H), 3.62 (s,

4H), 2.91-3.10 (m, 6H), 2.50 (s, 6H), 1.98-2.01 (m, 2H) :
MS (+ve ESI) : 546 (M+H)"".
Example 209 - Preparation of Compound 209 in Table 5
An analogous reaction to that described in example 127, but starting with

20 2-fluorobenzylamine (35 mg, 0.28 mmol), yielded the title compound (99 mg, 72 %
yield) as an off-white solid as the dihexafluorophosphate salt :
'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 9.20 (t, 1H), 8.62 (s, 1H), 7.80 (s,
1H), 7.00-7.40 (m, 5H), 4.45 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (bs, 4H), 2.40-2.50
(m, 6H), 1.98-2.01 (m, 2H) :

25 MS (+ve ESI) : 548 (M+H)".
Example 210 - Preparation of Compound 210 in Table §

An analogous reaction to that described in example 127, but starting with
2-methoxybenzylamine (38 mg, 0.28 mmol), yiclded the title compound (75 mg, 53 %
yield) as an off-white solid as the dihexafluorophosphate salt :



An anal ogous reaction to that described in exanple 127, but starting with
15 4-chl or obenzyl am ne (40 ng, 0.28 nrnoi), yielded the title conpound (104
my, 74 % yivelsahises an of f-white solid as the di hexafl uaP@aeeEate salt
"H-NWVR (DVBO-d6) : 10.01 (s, IH), 9.43 (m 3H), 8.62 (s, IH), 7.80 (s, IH),
7.30-7.40 (m 4H), 7.20 (s, 11-1), 4551 , 2H), 4.23 (t, 2H), 4.05 (s,

15hn Cieny o ENVR £M6.2 pab B A5 T R ha D 50 G, D &y

anal ogous reacfion14.9. 2bfcﬁt3}@be$% (:b@ﬂ? '6@0‘%%@?1})@5%@'&1) buzz Ghantd oW th

4- et hyl benzyl am ne é ng , he t| e conpound (100 ny,
74 % yield) a¥Da 80 (% 3Hh ﬁé(@(ﬂﬁ)d?—é% {SQémcﬁf‘ﬁek%'PQbﬁé{%ﬂsphate salt : 25
'H-NWVR (DMBO-d6) . 10.01 (s, 111), 9.43 (s, 2H), 9.21 (t, 111), 8.62 (s,
1H), 7.80 (s, MSI-G‘)“VSESIQ’lS@(M@HQm 3H), 7. 10 (d, 2H), 4.55 (d, 2H), 4.23 (t,
2H), 4.05 (55 : ) grm. 2.25 (s, 3H),
1.98-2.01 (‘'m 219 z ] WOD1/ 21597 PCT/ GB00O/ 03593
131 Exanple 214 - Rxmalngﬁusmmuﬁnt@drapd&smbeﬁixﬂexampf&dﬂv,émﬁstmungmhogous

4ot omoani |1 ne (4o dus (hith P2 grae iR =R E e iine 6626 my, 80 %

yield) as an ﬁéiﬂ)a&&hbﬁ'v&ﬁﬂelsﬁhﬁmﬁﬁhﬁhﬂﬁ%ﬂfh sphetepdiposphate salt @ 5 HNI\/R

B0 5 b (m seanomshaa’d; 11(8(7?%9?%@?#?)3832%3 i3 ) o648 30

3.62 4 1) 08. 594
( M+H) Srm Eng&rrp (gg Sﬂg 425539%‘3%‘2%# }%f%go%p%ﬁhgmz(fz thr)] ZT?ET) go“gs 1%%?198

anal ogous react¥Poit2bDthat described in exanple 127, but starting with

i sopropyl am ne (16 0.28 mm] ), yielded the t|tIe conmpound (52 g, 44 %
yield) as an MBf+ K318 5§8KMdtHhs t he di hexafl uor ophosphate salt : 'H NWR

( DVBO- d6) : . H, 8.45 (d, | H,
7.80 (s, | | H, 4.05 (s, 3H),

3.62 (m 4H) 2. 40 -Ah ﬁ&@logcms reamsonab'l)hat des&ﬁheﬁ nﬂdxa(npie 12¥)but &tarfifig with 6H) : MS
(+ve ESI) is 48£ch(ior0t2nzylamme {40 mg, 0.28 mmol), yielded the title compound (104 mg, 74 %

yield) as an off-white solid as the dihexaflucrophosphate salt

TH-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (m, 3H), 8.62 (5, 1H), 7.80 (s, 1H), 7.30-7.40

(m, 4H), 7.20 (s, 1H), 4.55 (d, 2H), 4.23 (t, 2H), 4.05 (s, 3H), 3.62 (m, 4H), 2.40-2.50

{m, 6H), 1.98-2.01 {m, 2H):

20  MS (+ve ESD : 564 (M+H) ™.

Example 213 - Preparation of Compound 213 in Table 5
An analogous reaction to that described in example 127, but starting with

4-methylbenzylamine (33 mg, (.28 mmol), yiclded the title compound (100 mg, 74 %
yield) as an off-white solid as the dihexafluorophosphate salt :

25 'H-NMR (DMSO-ds) : 10.01 (s, 1H), 9.43 (s, 2H), 9.21 {t, 1H), 8.62 (s, 1H), 7.80 (s,
1H), 7.21-7.30 {(m, 3H), 7.10 (d, 2H), 4.55 (d, 2H), 4.23 (1, 2H), 4.05 (s, 3H), 3.62 (m,
4H), 2.40-2.50 (m, 6H}, 2.25 (8, 3H), 1.98-2.01 (m, 2H) :

MS (+ve ESI) : 544 (M+H)"



Exampl e 216 - Preparati on of Conmpound 216 in Table 5 An anal ogous reaction
to that described in exanple 127, but starting with g sec- butyl am ne
(20 ng, OWEAMARHYT), yielded the title conpound (49 rrg '379"@ 0093593 el d) as
an off-white solid as the dihexafl uorophosphate salt : "H NWR (DVSO d6)
10.01 (s, 1H), 9.43 (s, 2H) 8. 62 (s, 1H)3,| .40 (d, 1H), 7.80 (s, | H,

7.20 (s, 1 Hy,, 234/ . ( 3. JbISOO(m 1 H, 3.60-3.70
(m 4H), 2.2 = .50170(m2H) 1.20 (d,
3H), 0.98 (t, 3H)An anal«féoﬁmatlﬁ‘.ﬁto)that déaﬁlbedmmnplzmmam&rﬁng

Preparation und 217 i ogous reaction to_that

descri bed i n%%?gﬁﬁni%‘? m%SIZE ’|yﬁgde\ﬂn%ﬂq4“ﬁ ppund (LEtme R0 % gisldias (20 ny,

0.28 mmol), au(ﬁtdmﬂﬁd]ﬁagmeldﬂ,eﬁmgwﬂdsﬁ,é@sggb 41 % vyield) as an off-white
solid as the, d| hexafl uor h%aﬁhat DMSO-d6) : 10.01 (s, 1H),

9.43 (s, 2H B 6@81&01%(8, m)8%4'{‘§§52(@03m627s,25)(s | H),

> 255 50 (h 8“9‘“%"“53’?3"”53 (@200 it gPor bt S Sl ey o

(t, 3H) : V\Gﬁ&?é%gﬂnclp /(@325@1; 132 M5 (+ve ESI) : 496 (M+H) Exanple
218 - Preparation of Conpound,218 in Table 5 An anal ogous reaction to that
descri bed i rM§>(aYﬂ:>E$)1-‘29ﬁ(1\ﬁIlD starting with 4-(N, N-dinethyl ai ni no)aniline

(38 ng, O. 28!?%@!'? ¥i§-pl%ﬂal%ﬁ8{lﬂfléoﬁi89#&51% ﬁ!!tim 5 reaction had been
cool ed and t : water 10:1 (tO0 m),
f ol | owediby wat erAn &@logbys moxanbdmneschbeamumpmgzﬁehﬁmeol | ected by
ti filtrat th r and acetate. Drying in
\Slgguiaogl el heﬁgf{%@é’%?‘?ﬂ6 e qf V\A]‘*?Bthezf °9'inB? g%mé W bgirlds sgl i g as
t he di hexafluwfﬂwhmsﬂﬁaheﬂﬁﬂi}iexaﬂuor Odphate BIMSO-d6) @ 9.97 (s, 1 H), 9.45
2 1 10 2H), 7.26 (s, | , 6.72
EZ, 2E)|), g“%‘{"lk@%g 0(1§S’ @%%43@, 23*{)?36 8.45 (&4 578%66;) 2. 42
2 2. -ve
Es)) ;”>557 3‘3”"””(%“")’4’”%2’&"‘.4 i, ST DA D v

An anal oboustHeb28204 (mozfﬂhét?oﬂb§ﬂﬂr bed in exanpl e 127 but starting with

cycl opropyl et hyl am ne (0. 043 0.5 mmol - prepared accordln to J Med.
CKem Propy MS>€+ve ESI) : 4(82 (M+H)ﬂ1 prep g

Example 216 - Preparation of Compound 216 in Table 5

An analogous reaction to that described in example 127, but starting with
(S)-(+)-sec-butylamine (20 mg, 0.28 mmol), yielded the title compound (4§ mg, 39 %
20  yield) as an off-white solid as the dihexafluorophosphate salt :
"H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 8.62 (s, 1H), 8.40 (d, 1H), 7.80 (s,
1H), 7.20 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.91-4.00 (m, 1H), 3.60-3.70 (m, 4H),
2.25-2.50 (m, 6H), 1.98-2.01 (m, 2H), 1.50-1.70 (m 2H), 1.20 (d, 3H), 0.98 (t, 3H) :
MS (+ve ESI) : 496 (M+H)".
25 Example 217 - Preparation of Compound 217 in Table 5
An analogous reaction to that described in example 127, but starting with
(R)-(-)-sec-butylamine (20 mg, 0.28 mmol), yielded the title compound (50 mg, 41 %
yield) as an off-white solid as the dihexafluorophosphate salt :
'H-NMR (DMSO-dg) : 10.01 (s, 1H), 9.43 (s, 2H), 8.62 (s, 1H), 8.40 (d, 1H), 7.80 (s,
30 1H), 7.20 (s, 1H), 4.23 (t, 2H), 4.05 (s, 3H), 3.91-4.00 (m, 1H), 3.60-3.70 (m, 4H),
2.25-2.50 (m, 6H), 1.98-2.01 (m, 2H), 1.50-1.70 (m 2H), 1.20 (d, 3H), 0.98 (t, 3H) :



1998, 41, 3515-3529.), yielded the title compound (59 ng, 30 %yield) as an
off-white solid as the dihexafluorophosphate salt : 'H NVR (DVSO d6)
9.87 (s, |HvooD2@& (s, 2H), 8.72 (t, 1H), 8.54 (s, |H, FYGBEESE20 | H),
7.21 (s, 1H, 4.16 (t, 2H), 3.95 (s, 3H), 3.53 (t, 4H, 3.33 (q, 2H, 2.42
(in, 2H), 2.32 (m 4H, 1.91 (m 2H) 1, (m 2H), 0.69 (m 1H), 037(m
2H), 0.03 (m 2H) : M (+ve ESI|) 508 (MtH) +. M5 (-ve ESI) : 506 (MH)-
Exanpl e 220 - ¥MEepaR/ESD) wsch-;-Q@'hpound 220 in Table 6 25 An anal ogous
reaction to that descri bed |n .exanpl e 127, but starting with

4- (2- car boxy- 53844 le218 - Fre femponad 218 in Table 3| oxy) qui nazol i ne (220

ng, 0.5 mol) andﬁ&x&Elb@é&?éhtﬁéﬂk@%@&éshﬁﬁ%@:ﬂé&m 129, SR it Y| €1 ded ¢ he
title conpound 230 %yield as an off-white solid

(DVBO-d6) : 10% N(da@%ﬁmmno)@émew(m 0.28 mﬂyol)mi@a a(csudemduét@ﬁ@sm s, 111),

211y, 3. 68 (<opyf M yphopRlpm e mpliaun focl Bibgaeotp.

(MtH) +. M5 ( - vnl)Balllgwed by2ebter K20HRE) was added, the resulting solid was collected by suction

4- (2- Car boxy- 5z,pyri m di.nanm no)- 6s e e X uin used
as starting ,FHF t}or“ﬁf’g\% wﬁ'gieél“ﬁtgd"aé? %‘fq’yé&fsem?% %Z/&%“ ﬁ%ﬁ@%@@éﬁ%ﬁ %n to
that descri beccompo@mPg, 455 yild) asd grédnishGolid dshthe dihexafluorophosphate salt :

5~ am :3;?‘26;);'? | BAVRCMSS IR 4918 B8, 576 48aed i) I BTE ™ 1

compound  ; (2311897 268, Pfﬁi&i?bg& ZH§ 4@9'(1 9H§ BWSSMHE‘M?&)ENIH? e (i%hi,H) H NMR

( DVBO- d6) 7.48
(m 10 6H), g%n(,amz (m44ld)11(9§(msn;l) M5 (-ve ESI) 404 (MH' VS
(+ve ESI) : 402 (Mt . Exanpl e, 221 - Preparation of Conpound 221 in Tabl e
6 An anal ogousM$ étust Sé)rt 569 (MIER -descri bed in exanpl e 127, but starting with
15 2,4-difluoroaniline (4.26 g, 33 mmol) and
4- (2- car boxy- SMpyvE BB A -6- met hoxy- 7- ( 3- benzyl oxy) qui nazol i ne (13. 18
g, 30.0 mmol) d 94 %yield) as an
of f-white sol I%@i_ﬂp‘ﬂ.jﬁ I;rhr?arglﬁéxlgféo 'EanHQ(ilé En%eﬁﬁeg

15 An analogous reaction to that described in example 127, but starting with

cyclopropylethylamine (0.043 ml, 0.5 mmol - prepared according to J. Med. Chem.
1998, 41, 3515-3529.), yielded the title compound (59 mg, 30 % yield) as an off-white
solid as the dihexafluorophosphate salt :
'H-NMR (DMSO-dg) : 9.87 (s, 1H), 9.35 (s, 2H), 8.72 (t, 1H), 8.54 (s, 1H), 7.78 (s,
20 1H), 7.21 (s, 1H), 4.16 (t, 2H), 3.95 (s, 3H), 3.53 (t, 4H), 3.33 (q, 2H), 2.42 (m, 2H),
2.32 (m, 4H), 1.91 (m, 2H), 1.42 (m, 2H), 0.69 (m, 1H), 0.37 (m, 2H), 0.03 (m, 2H) :
MS (+ve EST) : 508 (M+H) .
MS (-ve ESI) : 506 (M-H) .
Example 220 - Preparation of Compound 220 in Table 6
25 An analogous reaction to that described in example 127, but starting with
4-(2-carboxy-5-pyrimidinamino)-6-methoxy-7-(3-benzyloxy)quinazoline (220 mg, 0.5
mmol) and 3-chloro-4-fluorcaniline (80 mg, 0.55 mmol), yielded the tifle compound
(230 mg, 87 % vield) as an off-white solid :
"H-NMR (DMSO-ds) : 10.92 (bs, 1H), 10.04 (bs, 1H), 9.50 (s, 2H), 8.58 (s, 1H), 8.20
30 (m, 1H), 7.86 (m, 2H), 7.50 (m, 2H), 7.38 (m, 5H), 5.30 (s, 2H), 3.98 (5, 3H} :



"H NVR (DMSO-d6) : 10.36 (s, 1H), 10.04 (s, 1H), 948(5 2H) 8.58 (s,

1H, 7.94 (m 1H), 7.85 (s, 1H), 7.50 (m 2H), 7.39 (m , .12 (m 1H),
5.28 (s, ™M@28998 (s, 311): 20 MS (+ve ESI) : 515 (M#‘BT/ 00392 ESI)
513 (M H)-. Exanple 222 - Preparation of Conpound 2 in Table 6 An anal ogous
reaction to that described in exanple 133 but starting with 4-(2-N(2,4-di
fl uorophenyl&dcar boxam de- S -ami nopyri m di ne)-6-nmet hoxy-7-(3 -benzylox 25
y) qui nazol i n S((Inegsll)g5312®4*§‘1hnol) yielded the title conpound (15.22 g, 94
% vyield) as pal e yeIIowsolld: "H NWVR (DVSO-d6) : 10.44 (s, IH) 9.41
(s 2H) 8. BMS((sveESlb /529 (MEH) s | 7.90 (m 1H) 7.39 (m | . 7.22 (s,

sl igs%%ﬁ%ﬁ@ﬁ%@%@%ﬁ%s@@ R 5 (cve

Preparation s)im@mptsuaidva%z?ﬂ)tanmdiafmﬂlewﬁ An anal ogous reaction to that

descrlbedln exanpl e 13 b rting.with
-chl oro, 42 tIﬁBP‘@g%@H?/F?‘gQP ed‘é“h:?g &‘/’ﬁ%ﬁﬂisﬁ%)“%”‘%t hoxy- 7- (3 -ben
zyl oxy) qui nat!-elhlbm% (niﬁaxﬁ%(}@e&y Hhmaz»h@msm he3 fntrlol)@ng ompound (118 ng,
90 % 5 yieldg lg)aje yel l ow sol | Q- d6) . 10. 923
| H), 10. 04 (s? 'a‘ﬂlf) Yaimidingcarboxyhiq acidy(9:43 g 60 )Ylaldsztbe tiflecqmpeund ¢ 87 (m |
, 7.82 (s,2d.089, ,soi’/hglldﬁasam Helbrowh- Zroélﬁondeslai} 3.79 (s, 3H : M5 (+ve
ES1) : 441 (W EgS 10 Exanpl e 224 - Preparation
of Conpound 7% Rq(méﬁpéids ersagﬁoa‘i}ﬁg&@ (6 IQ%(StH'I),ﬁéB (51&H)7i48duh, i n
example 9. Gk 5388 bhfa. oM
4-(2-N-(3-chloro, 4- Iuorophenyl )car boxam de- 5- am nopyri m di ne) - 6- met hoxy- 7-
(3- hydroxy)M&Sl(W&ﬁSﬂ) 404 (M-HB g, 3.9 mmol) and pot assi um carbonate (1.62 g,
11.7 mmol ) i ' y +de. The reaction mxture was filtered through
silica (10 gl?ls'(g{'erfél?h{@(\( ¥ f'unnel before treatnent with water (100 m)
and the resuExsule 3214 1 Preparatiofof €oinpoudl/2215k dlablys fil trati on and washed
with ether (cont mat er | Purification by

i ned 50 % of, di a| kyl ate
recrystal lisati o%ﬁ"&‘?ﬂ%ﬂ?ﬁ‘f%ﬁé’ﬁ“&@d&e&‘mlﬁ 111)” Sutjstarting Wigh ded t he
title coppoungdiffBroantline 426’8, BB i) A4 an of f-white solid :

4-(2-carboxy-5-pyrimidinamino)-6-methoxy-7-(3-benzyloxy)quinazoline (13.18 g, 30.0

mmol), yielded the title compound (14.55 g, 94 % yield) as an off-white solid :
'H-NMR (DMSO-dg) : 10.36 (s, 1H), 10.04 (s, 1H), 9.48 (s, 2H), 8.58 (s, 1H), 7.94 (m,
1H), 7.85 (s, 1H), 7.50 (m, 2H), 7.39 (m, 5H), 7.12 (m, 1H), 5.28 (s, 2H), 3.98 (s, 3H) :

20 MS (+ve ESD : 515 (M+H)™.
MS (-ve ESI) : 513 (M-H) .
Example 222 - Preparation of Compound 2 in Table 6

An analogous reaction to that described in example 13, but starting with
4-(2-N-(2,4-difluorophenyl)carboxamide-5-aminopyrimidine)-6-methoxy-7-(3-benzylox
25 y)quinazoline (14.54 g, 28.3 mmol), yiclded the title compound (15.22 g, 94 % yield) as
a pale yellow solid :
'H-NMR (DMSO-dg) : 10.44 (s, 1H), 9.41 (s, 2H), 8.83 (s, 1H), 7.99 (s, 1H), 7.90 (m,
1H), 7.39 (m, 1H), 7.22 (s, 1H), 7.12 (m, 1H), 4.00 (s, 3H) :

MS (+ve ESI) : 425 (M+H)*,

30  MS (-ve ESI) : 423 (M-H)".



'"H NVR (DMBO-d6) : 10.97 (s, IH), 10.09 (s, 111), 9.53 (s, 2H), 8.64 (s,
1H, 8.23 (m 201 H), 816 (s, | H, 7.87 (m1 H, 7.45 (m | Fg, 7.32
(s, | H, 4w83utmy7 2H), 4.03 (s, 3H), 3.85 (t, 2H), 2.2‘!‘-53’?5%”9/%7 : MB (+ve
ESI) : 517 (M+H)  MS (-ve ESI) : 515 (MH-. Exanple 225 - Preparation of
Compound 225 in Table 6 25 An anal ogous qﬁ@ctlon to that described in
exarrple53 b | L, W th, . '
(2. N-(2, 4R JAraL BB%E i mi di ne) - 6- met hoxy- 7- ( 3-
hydr oxy) - qui nazol manﬂégﬁr@cu&t8ﬂﬁm&sanbe&heéxd@91etmamtstﬁﬂnﬁ s@pound (3. 79
g, 86 Wbyleld) as _a pal e ellowsolid :  'H NWVR ( DNBC>d§% 10.42 é , 1H),
10.07 (s, IH), -@-Iééﬁe orOMuor@h@wDe%rboxmde-Sraiwommrdlaﬂ pgthoxy-GE3-pegi | H) |
7.43 (m I H), 7, , 3.84
(t, 2H), 2.29 Z? 1%%5'(3')&@&;159 (1m0 Bkl l&@%ﬁxgg}ggg&@%g&ﬂﬁ%ﬁ%%%) . 501
(MrH) +. VB 5( - weeldiSs p paleyelw solid]) - . Exanpl e 226 - Preparation of Conpound
220 " gabl e SMRBMSOYS 1635 BB, 160 BRinf8RT 1 AT o's8 SXRIA A PV
4- (2- N- (3- chl diD), A8T (o dEDIR(y, 1) At Ao, Al b1 Bs NS PY i 3H)di ne) - 6- met hoxy- 7-
(3-hydr oxy)quinazoline (3.44 g, 7.8 mmol) and (2S)-(+)-glycidyl tosylate
(1.96 g, 8.6 mt-bveEﬁi)elllde@va)e.title conmpound (1.86 g, 42 %yield) as a
pal e yel |l ow powder: 'H NVR (DVSO d6) : 10.95 (s, 1H),10.05 (s, 1H), 9.51 (s,
2H), 8.61 (s, MS&-veBSQMQQmM-Hﬂ—I) 7. 88 (m 2H), 7.43 (t, 1H), 7.28 (s, IH,
456(m|@ . ( . O.?l(mlH) 2.78 (m 1 H)
M5 (+ve ESI M H)-. Exanple 227 -

Preparation of Comtaaﬂogcx‘zrda&mﬁa@&@t&sé}qbe@ﬂ@éxeﬂgmss IReakkigpwite that
described in exanple 14, but startin

4-(2-N-(2, 4- d.%@d&ﬁ%ﬁﬂ@rﬁ;ﬂrf}t@éﬁpﬁw ﬁ%rg@ca@%nﬁ -HeipomrmidnaSrmeborat hicky - 7- (3 hy
droxy) - qui nawﬁ%@q&%@fd 1.3 ﬁgﬁﬂ%z?mﬁﬁgmés%@ a(rﬂ'c)naﬂl(YGi %yx'z ﬁzﬁﬁxi

(4.42 g, 19.4 thetlt € cofrpound ) % yi el asa
pal e yel | ow salimethylacetaphiddyRhg htion déyture was filered ﬂmugh si}lca(mgm a(sinter| H) , 9.40

(s, 211), % 6 ]ﬂugnel befor%ba&%br%é«dﬁmru’atcr (100 ml) and the resultant solid was collected by
suction filtration and washed with ether (contained 50 % of dialkylated material).

Purification by recrystallisation from dimethylformamide/acetonitrile 1:1 afforded the
title compound (397 mg, 19 % yield)_as an off-white solid :
TH-NMR (DMSO-dg) : 10.97 (s, 1H), 10.09 (s, 1H), 9.53 (s, 2H), 8.64 (s, 1H), 8.23 (m,
20 1H), 8.16 (s, 1H), 7.87 (m, 1H), 7.45 (m, 1H), 7.32 (s, 1H), 4.33 {t, 2H), 4.03 (s, 3H),
3.85 (1, 2H), 2.29 (m, 2H) :
MS (+ve ESI) : 517 (M+H) "
MS (-ve ESD): 515 (M-H) .
Example 225 - Preparation of Compound 225 in Tahle 6
25 An analogous reaction to that described in example 53, but starting with
4-(2-N-(2,4-difluorophenyl)carboxamide-5-aminopyrimidine)-6-methoxy-7-(3-hydroxy)-
guinazoline (4.75 g, 8.8 mmol), yielded the title compound (3.79 g, 86 % yield) as a pale
yellow solid :
"H-NMR (DMSO-dg) : 10.42 (s, 1H), 10.07 (s, 1H), 9.53 (s, 2H), 8.64 (s, 1H), 7.97 (m,
30 1H), 7.90 (s, 1H), 7.43 (m, 1H), 7.34 (s, 1H), 7.17 (m, 1H), 4.33 (1, 2H), 4.03 (s, 3H),
3.84 (t, 2H), 2.29 (m, 2H):



| H), 7.88 (s, | H, 7.41 (m 1H), 7.31 (s, 111), 7.14 (m | H), 4.56 (m |
H, 400 (m 4H, 20 3.44 (m 1 H, 2.90 (m 1 H), 2.78 . M8 (+ve
ESI) : 48WOM#eHP*. NS (-ve ESI) : 479 (MH)-. Exanpl e PJ B"‘”WS aration of
Compound 228 in Table 6 An anal ogous reaction to that described in exanple
127, but starting with 25 cycl opropyl e,gpyl am ne (580 ng, 6.8 mml) and

4- (2- car boxy-5-pyri m di nam nl 6- met hoxy- 7- ( 3- benzyl oxy) qui nazoline (1.5 g,
3.4 rrm)l) MS$ eh@®ES$Iy fso1 (M .conpound (1.59 g, 99 %yield) as an off-white
solid: "HNW (DVMSO-d6) : 9.90 (bs,1H), 9.35 (s, 2H), 8.62 (t, 1H), 8.53
(s, IH, 7. aﬁs(seEsmHnwW%(m 2H), 7.37 (m 4H), 5.25 (s, 2H), 3.95 (s,
3H), 2 .42 , 2H) . 69 IH, 0.38 (m 2H), 0.02 (m

2H):V\001/ X2 1wl e 2988 E PN B8 ) 471 (MFH) MB (-ve

ESI) @ 469 (M H) Anﬁmg&ls@ea%a&mﬂ%e&aﬁwduﬁexmpxmmxﬁg&mn Table 6 A

an E(E%UE ?agl;re?%@ﬂ&@cl(dpm -Buareehepyieatbryaryisie-2-aminapusimiding)0ymeh oy = G-yr i i di ny
7 1 e T U g Bt T

in dimethyla eat S. The r'eacti on
m xture was ylcjdndlthdtlﬂﬁmbntpoumb(l(sﬁ(k,ﬁﬂ%Mé)%@dﬁelﬂewp@tdqfon of the reulting

lid b f d % | d
25 an pal o yEPROR EOPPEHLR o4 Gr iR 1R i) BT ROPBL B @ Tpbadg. Y O
|H)H) 79380((5114)27%8 (15, 280), 1.63 (1 1Hi)72§(s§gl)%m56l(ﬂll_|)ﬂl),Zﬂggﬂ,(‘(}m;gbﬂlm, lgl)gé Et I

2. 419 (raéwﬁg 1@4?7'?8((3?? IHiH) 1.35 (m rn2H) . MB (+ve E]sn . 582 (M+H)m+.
I\/B ( ve ESI) ‘Qg Exanpl e 230 - Preparation of Conpound 230 in
Table 6 An aMﬁI(B ) v ¥EMER 1o that described in exanpl e 16, but starting

W th
4-(2-N- (2, 4M$K‘I"G§§9pﬁg§19}4)®ar boxam de- 5-am nopyri m di ne) - 6- met hoxy- 7- ((29)

- oxi r anyl ek {3 994 J¥ePhdaliBn b omPBund2%5n MaBles CyCl Opr opyl rnet hyl ami ne
(0.044 n, r N0 an et rabutyl'anmoni um 1 odi de (37 .ng, . 0.025 nmol ),
yi el ded t he t i t | é\n analogous reaction to that described in example 14, but starting with

15 4-(2-N-(2,4-difluorophenyl)carboxamide-5-aminopyrimidine)-6-methoxy-7-(3-hydroxy)-
quinazoline (9.47 g, 17.6 mmol) and (2S)-(+)-glycidyl tosylate (4.42 g, 19.4 mmol)

yielded the title compound (1.84 g, 22 % yield) as a pale yellow solid :
'H-NMR (DMSO-ds) : 10.39 (s, 1H), 10.08 (s, 1H), 9.40 (s, 2H), 8.61 (s, 1H), 7.95 (m,
1H), 7.88 (s, 1H), 7.41 (m, 1H), 7.31 (s, 1H), 7.14 (m, 1H), 4.56 (m, 1H), 4.00 (m, 4H),
20 3.44 (m, 1H), 2.90 (m, 1H), 2.78 (m, 1H) :
MS (+ve ESI) : 481 (M+H)*.
MS (-ve ESI) : 479 (M-H)".
Example 228 - Preparation of Compound 228 in Table 6
An analogous reaction to that described in example 127, but starting with
25  cyclopropylethylamine (580 mg, 6.8 mmol) and
4-(2-carboxy-5-pyrimidinamino)-6-methoxy-7-(3-benzyloxy)quinazoline (1.5 g, 3.4
mmol), yielded the title compound (1.59 g, 99 % yield) as an off-white solid :
'H-NMR (DMSO-ds) : 9.90 (bs, 1H), 9.35 (s, 2H), 8.62 (t, 1H), 8.53 (s, 1H), 7.85 (s,
1H), 7.46 (m, 2H), 7.37 (m, 4H), 5.25 (s, 2H), 3.95 (s, 3H), 3.33 (q, 2H), 1.42 (q, 2H),
30 0.69 (m, 1H), 0.38 (m, 2H), 0.02 (m, 2H) :



20 conpound (64 ny, 48 %yield) as a pale yellow solid : '"H NVR (DVSO d6)
10.40 (s, 1H), 10.04 (bs, IH, 9.50 (s, 2H), 8.61 (s, IH, 7.92 (m | H,
7.87 (s, | Hyom2e597 (m | H, 7.28 (s, | H, 7.13 (m | Hpcrdsd@sfoen | H),
4.00 (s, 31-1), 2.71 (nl, 2H), 2.40 (m 4H), 1.92 (m 2H), 0.85 (m 1H),
0.40 (m 2H), 0.10 (m 2H) : Ms (+ve ESI)_ : 536 (MtH)+. 25 M5 (-ve ESQ :
534 (MH)-. Exanple 231- Preparation of ound 231 in Table 7 To a

sol ution of 4- cmg@,rvgﬁ(gnrmtyh yHY"-_(S- nor phol i nopr opoxy) qui nazoline (1.82 g,
5.38 mmol) in water (7.3 m §Mwas added 4M hydrochloric acid in dioxane (2.7
m, 10.8 mol %)[St_@étgg\@%m_ sol ution of 5-am no-2-cyanopyrnmi dine (783
nmg, 3.59 nmmol) 30 in di oxan ?1 m) and water (5 m) and the reaction

m xt ur e heat ed Example 2291 Breparationrof Comppund 220in Table 58300/ 03593 137 A
further equivalent qof 4-chloro-6-nethoxy-7-(3-norpholinopropoxy)qui nazoline
(1.2 g, 3.59 mmol ) 1nhwater (5 m) and 4N hydrochl oric acid/di oxane (1.8
m, 7.18 musl) hll-vﬁg(i&ax&fhedy-@o(dS}dxﬁarrﬁméthu@)-mthmliﬁ%ﬁ)aﬁﬁn@-ﬂ-@ﬁigﬂdihﬂ%ﬂé&ahTlhe

m xture was coaql. ilu Wi er 5 and_extracted with ethy
acetate (3 x 3(5“’%? §I§9Weé'€gdﬁﬁfﬂéa’%‘@@bﬁ’%&%ﬂ%%%%dnw&)wa dilute

sol uti on_of SOdirAbNERRRANAH williefts Y01CTAGESL Y1 AULRRI Lo Whe
concentrated to a solid. Pdrification by flash chromatography on Silica
gel, eluting wiceded ang beinerEOmaihwhs ddded]icolfdctiorafeterend ng slit Ay suctign Rltion

trated j el | tel d (7 .48 %yield
ol e yel tow sob et teflog il e 6% S0 SR bak (e Raid (e "01) ¢ 7 61° (2
é;)i), r.21 ?9, HONMR (DRISO:ds) 219.95 (UIEB! (D390 (s HHIB.611s, ) f-ﬁ,ﬁ @#0 (m
, 1. - ; +ve ; +.
5- Ami no- 2- c?ani%r#@i%‘i’ %@,’ l;gibduééggpgﬂm\égﬁ% éﬁ?»éﬂ% (ﬂ%%Hbﬁtggi(’ﬁe S
follows :  5-(di30ehRHazue yi.€n@amna)3s3ncy@nopyrinmdine (2.0 g, 10.6

nmol ) obtained from 15 the literature procedure described in Arnold et al,

Col I . Czech. Chﬁ]rgw@gsm 53&9@@,}{)&0, 1384, was treated with 2N sul phuric acid

(20 M, 41.0 mol ) at 100 C for 30 m nutes. The reaction m xture was

cool ed and t heMssw Bdngsehimy col | ected by suction filtration and washed
with ether. The filtrate was seeded with the above solid and another crop
of solid dél| Expmple230 yRxrepays ampound 356 ablei t | e conpound (823 ny,

65 %yield) as 20 bgpwiddeRAL&Son to that described in example 16, but starting with
4-(2-N-(2,4-difluorophenyl)carboxamide-5-aminopyrimidine)-6-methoxy-7-((2S)-

oxiranylmethoxy)quinazoline (125 mg, 0.25 mmol), cyclopropylmethylamine (0.044 ml,
0.5 mmol} and tetrabutylammonium iodide (37 mg, 0.025 mmol), yielded the title

20 compound (64 mg, 48 % yield) as a pale yellow solid :
*H-NMR (DMSO0-dg) : 10.40 (s, 1H), 10.04 (bs, 1H), 9.50 (s, 2H), 8.61 (s, 1H), 7.92 (m,
1H), 7.87 (s, 1H), 7.41 (m, 1H), 7.28 (s, 1H), 7.13 (m, 1H), 4.19 (m, 1H), 4.00 (s, 3H),
2.71 (m, 2H), 2.40 (m, 4H), 1.92 (m, 2H), 0.85 (m, 1H), 0.40 (m, 2H), 0.10 (m, 2H) :
MS (+ve ESD) : 536 (M+H)*.

25 MS (-ve ESI): 534 (M-H)".
Example 231 - Preparation of Compound 231 in Table 7

To a solution of 4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (1.82

g, 5.38 mmol) in water (7.3 ml) was added 4M hydrochloric acid in dioxane (2.7 ml,
10.8 mmols) followed by a solution of 5-amino-2-cyanopyrimidine (783 mg, 3.59 mmol)

30 indioxane (10 ml) and water (5 ml) and the reaction mixture heated at 60 °C for 1 hour.



M5 (+ve ESI) : 120.9 (M+H)+. Exanple 232 - Preparation of Conpound 232 in
Table 7 To a sol ution of

4- chl or o- WOMEHIXyY- 7- ( 3- nor phol i nopr opoxy) qui nazol i ne (PEAGBIAE3SD. 52 mol )
in water (1.0 m) was added 4N hydrochloric acid in dioxane (0.26 m, 25
1.04 mol) followed by a solution of 5-ggino-2-(4-pyridi no)pyrlmdl ne (77

0.45 mml ). i.n di pxane d t dt t
heated at 60 B equsgle m#%e@'m)oﬁa?!awm?ﬁ ool gpinascnne (1o M X 1€
5- ami no- 2- (4, B)Sblndhap.)nnvartérr(s dilyad UiSf drighloflc 849d/diskale)1.9a8, AU8igsghodnd t he

m xture heated at 60 1 hour. The nmixture was cooled, diluted with

water (2 m )wasadd@opné@wsnwmegtedm NG aﬁemgwmﬂnlbwre(\sasmoylemlu&éded 30
dth ' ' N d with

fater and a Vil PleEs bih dBRERE L TXHEL O b TSRS, SORRRSPT 1

conpound 5 94washed ®ith &dilute sdlatjonad salimm bicathhndte dsied over maghesidy iphété and

PCT/ GB00103593 13 0 9..42 8. 72 d,

oH), 8.55 (<oB “1!1%’?‘ e‘émz”l“F/R #‘"D’%B% 1t} gt ‘?"é”’(“}%%'ap@}' on3ilicg e gl ib“m@“" (

2H), 3. 97 (s10%ethadolir d(cmordhlr&hana caflaifiibg 2 96 thncentrhted 2mniBniadfidlded thS ( ve
ESI) : 472 (M H)

5- Ami no- 2- (4‘%?’89%(%75@‘%&4& 4t q)@%ﬁpéé'g{;gﬁo"ﬁg material, was obtai ned

as follows :1 | t et al,
o0, 101 ove, AN @OMS0.4)245 0 "‘”‘SPT‘E’{"‘Z?E‘FSﬁé“‘"’””“ﬁqz‘r’nmd?’n@%y*?. di ni um

hydr ochl Bri 03995(@,7%59@“,1@{)@6%'“ 6iel %@mtzlliﬁ title conpound (79 ngy, 46 %
yi el d) as arh,I?f(ao\ﬁdgo)t qaé%ﬁ 10 M5 (+ve ESI) : 173 (M+H) +. Exanple 233 -

Preparation o in Tabl e 7 An anal ogous reaction to that
descri bed i MSXM%)Q@Z(W&D .starti ng WI th

5- 2- b d | ielded th
e o2 (4 o or AR B LR 30, R s )£, 0
E lII))I\/BC} de) : Q(dﬂlﬁethjﬂamﬁlb%pth&eﬁéhnﬁm) ﬂ%ﬁop@nﬁnﬂuﬁm .01g;110. 621"1:1461) 6hialnéﬂ-ﬁomg (9) g

S ,
(m 2H) Hz% stbe manmroc %%S@béém(%m’éﬁ} a1, §o &&ﬁﬁ%% Cooz"ézwzi.%z ;
(-ve ESI) : B34, wdddited witEN(stMBuficdeld (209154 1(Maklot)-at 100 °C for 30 minutes.

The reaction mixture was cooled and the resulting solid collected by suction filtration

and washed with ether. The filtrate was seeded with the above solid and another crop of
solid collected as before. Drying yielded the title compound (823 mg, 65 % yield) as
20 brown needles :
MS (+ve ESI) : 120.9 (M+H)".
Example 232 - Preparation of Compound 232 in Table 7
To a solution of 4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (174
mg, 0.52 mmol) in water (1.0 ml) was added 4N hydrochloric acid in dioxane (0.26 ml,
25 1.04 mmol) followed by a solution of 5-amino-2-(4-pyridino)pyrimidine (77 mg, 0.45
mmol) in dioxane (1 ml) and water (1 ml) and the reaction mixture heated at 60 °C for
30 minutes. A further 2 equivalents of 5-amino-2-(4-pyridino)pyrimidine (154 mg, 0.90
mmol) was added and the mixture heated at 60 °C for 1 hour. The mixture was cooled,
diluted with water (2 ml), an aqueous potassium carbonate solution (3 ml) was added
30  and the resulting solid was collected by suction filtration and washed with water and a
dilute sodium bicarbonate solution. Drying yielded the title compound (94 mg, 20 %
yield) as an off-white solid :



20 5- Am no- 2- (4- car boxam dophenyl ) pyri m di ne, used as starting material,
was obtained as follows: an anal ogous reaction to that described in

exanpl e 232wWm#/215%¢ synt hesi s of 5-am no-2- (4-pyri di no) BGFGRIMEFS, but
starting with 4-am di nobenzam de hydrochloride (219 ng, 1.10 nmol) vyi el ded
the title conpound (133 ng, 62 %vyield) 35 an off-white solid : 25 M5 (+ve
ESI) : 215 (I\/Hr:;? rrgFa 234 --Preparation of Conpound 234 in Table 7 An
anal ogous reac HMRt@M ‘l"%é’%@ﬁé@%%@)@éﬁ%ﬁp@s Eéf(ssl%}ﬁizﬁéd’vmth

5-am no- 2- (( cappoxyPenzy )l%?iinﬁﬂﬂtlbﬂ iﬂg@'g 3?‘?35@%@;@ 288 ok, 6P ) |

yleldedthe tTtle conmpolnd as an of “White solid : 30
I—l-NI\/R(DIVISOdB?Z{mQH’m (s, 1 H, 9.01 (s, 214) 8.46 (s,1 H), 7.77 (s, 1

L 7.72 (t, 3 7.21 (s, 1H), 5.05 (s, 2H), 4.39 (d, 2H),
e (s, : ]%(E')éée(ggn g?ém’:?ﬁ% (m 6I(—|)S, 30 (in, (2i4),H)2.38 (rn,( 6H),H)

1.85 (m 2I-Q - MRVO-RIEST 564 (MER'GB00/ 03593 139 MS (-ve ESI) : 558 (MH)',
M5 (+ve ESI) :_560 ( +, .. . . . .

5- Ami no- 2- ((ca-‘}-gamg %ﬁg}wﬁmf{% PSeR % At materipls wer oplaine 25 follqys -
material, was FoMeivaigiRechitbianddlprodtahe 9olifed i6 26hd1Q8: anccdzm@iecamﬁzl O&fmi n
exanpl e 232 but startl ngg wi th 5 carboxybenzyl - am noacet am d

hydr ochl or i de Y998,70np 84 startingiyith 4-amidipopysidininadydiogioriqy ﬂT@&dﬂlﬁdﬁﬁﬂD( 138
ng, 48 %yiel dkegs ltgéon%hﬁnﬁ?f%' %g}@i)@é’%@oﬁ&h te 5011%59 (MtH) +. Exanpl e

235 - Preparation o ound 51n Ta / To conpound 4, prepared as
descri bed &bO\MS(@eﬁsILfl?G(MZHMmI) in acetic acid io (80 ml) was added 10

% pal | adi um o 0553(_ 0 :{@m &% S el ss4er 9 ogenated at atnospheric
pressure for T : tered through celite,

evapor at ed, azeot r eypetalogdus réaofianso dhandederived rosxatopld 232, talt ytadsgwitlPur i fi cati on
by filtration _on, siljica el uting, w.th % han i.,ch) or omet hane
cont ai ni ng | %%ﬁ@eﬂﬁfﬁ'gg’éﬂm%ﬁw)a%@nﬂé@ 533?‘?&88%’ s 03 g, 69
%yield) as a gib@id ( J,@mgog\%eﬁe@faggﬁcﬁfrwmggﬁ{dl .0n WI t h et her and et hyl
acetate : 1 H N 7.77 (s, 1

7.19 (s, |i%), 'HaN @MS%) 9.4 (%2}%58 84y iH)as é@(s( gﬁ) @A;a (d 3Hy RGPS, 4H) | K
2.40 (m 6H), J8Pod (8 21890 (NS15HY 80 ESAn), 2.04 65365105 tm, 210), 3.80 (m, 21),
3.60-3.20 (m, 6H), 3.10 (m, 2H), 2.32 (m, 2H) ;
MS (-ve ESI) : 514 (M-H},
MS (+ve ESI) : 516 (M+H)".

20 5-Amino-2-(4-carboxamidophenyl)pyrimidine, used as starting material, was obtained as
follows: an analogous reaction to that described in example 232 for the synthesis of
5-amino-2-(4-pyridino)pyrimidine, but starting with 4-amidincbenzamide hydrochloride
(219 mg, 1.10 mmol) yielded the title compound (133 mg, 62 % yield) as an off-white
solid :

25 MS (+ve ESI) : 215 (M+H)".

Example 234 - Preparation of Corapounnd 234 in Table 7

An analogous reaction to that described in example 232, but starting with
S-amino-2-{{carboxybenzyl)aminomethyl)pyrimidine (133 mg, 0.51 mmol), yielded the
title compound (154 mg, 54 % yield) as an off-white solid :

30 'H-NMR (DMSO-ds) : 9.70 (s, 1H), 9.01 (s, 2H), 8.46 (s, 1H), 7.77 (s, 1H), 7.72 (¢, 1H),
7.36 (m, 4H), 7.21 (s, 1H), 5.05 (s, 2H), 4.39 (d, 2H), 4.18 (5, 2H), 3.96 (s, 3H), 3.55 (m,
6H), 3.10 (m, 2H), 2.38 (m, 6H), 1.85 (m, 2H) :



Exanpl e 236 - Preparation of Conpound 236 in Table 7 20

4- ( 2- Car bal dehyde- 5- am nopyri m di ne) - 6- net hoxy- 7- ( 3- m)r hol i nopr opoxy) qui
nazol i ne- WO-®2IMF uor oacet ate (230 ny, 0.43 mol) and 4- cﬁﬂ’%‘?"@&%?l ne (30
ng, 0.23 mmol) were stirred together in nmethanol (4 m) under an

at nosphere of nitrogen for 5 mnutes. Agetic acid (0.026 nl, 0.43 mmol)
and sodi um c&gz_o %rﬁ y%pg (30 ng, 0.43 mmol) were added and the reaction
m xture stir 0 erature for 3 hours. The 25 reaction m xture
was di | ut ed miidvedisih! ssoquetyane (10 m ) and | oaded d| rect ly onto silica
gel. Purification byflash chr onat ogr aphy. qn 5|I|ca el uti with 10 %
net hanol i no-Amdng- H@?@Pﬁ@ﬁ@y{)ﬁéﬁ’iW‘ﬁ@ﬁgﬂi@éﬂdlﬂﬁluéﬂ %sy“ B entesy aﬁanol | %

la i % | d
ggmgl“\',\ﬁl Itg Sﬂt&xéﬁd‘lﬁ%i%ﬁs(%@i%m éﬂbE&ﬁx&%lglg%g, b(l?‘garﬂ'ﬂgw&ﬁ 8y|4$ (?5

lH) 7.78 (sqarbbbdybenzylimnmmcctami}hnegmdmcl@@'u(edz g, 1 rgmoDdT hlmld th43 (t,
4. 42 57 AH), 2. 45 2H) |
> % (m 4(H)d‘“l"1°Hé‘?°‘(‘“d]834-4§“g' yt"%‘g%ﬁgﬁﬂ‘ﬁyg?gf&( M+H§T e MU

PCT/ G$00/ 0351913(+m1)m9((1vmé{)158|) : 534 (MH)
4- (2- Car bal deh Lbnopy 6 , _;3 nor phol i nopr opoxy) qui na
zolin e, uset=f 2 ~t 1Y - % s¥t-ned as fol | ows : a) To a

sol uti on of SOdI e doeipd e5€s ddscrm‘cdabo'&li%%ﬂg, 699 niinbl) in acetieadidanol , 5

15.5 | t hano) dd tonit 155
mol) an L&e%ew%?fds# m%meil 5 o7 Fshon (380 Jah o e OB BHTDREER AL Uy e
Sol i d car bonygiephAepiiasre B HIKbuAN ThdRadtiof mikie: wa!ierakhrvesh eRipved in

vacuo. Diethyl ether (30 m) was added and the sodi um,car bonat e renpved by

filtration. evaporaled;adeasronedwisliniuene fnskcvapargedtordsyngss. Rurifigption by filtration
di et hoxyacet b gtmgﬁ\, Zootiafli i ch was used
with 10 no ?‘%e%%l QEIPI f"@g??(fn‘ﬂ Eklv(gaﬁé%ne@%ié?fm VHr ll%b}‘hb) Ammoni um
chloride (7. ébngentrh&ﬁ amrm:ln)a méedam dompowrsl (3B tgi Gthetyield) asalyellovon of

met hyl di et ho cetim dat.e i.n methanol (25 m) at room
tenperatdte P ?‘éﬁ“?%’?&??%ﬁ% %16 ﬁnufg'y efclet)rmreed for 8 hours. The methanol
was renoved THINMR DM80) 50106, 2H)S8U6 (st;lgH)gﬂl??\(aslH),cﬂol%(d 1H), 4.8D(tC2H)Y whi ch

point a solid forned,. tur ol | owed by
trituration e %@héﬁ%ﬁ%%%ﬂﬁbw @t(l”mgﬁ?ﬁesg :glﬁ bichl oride as a cream
solid (24.5 s (96 B8Y: £IGM+H)".

Example 236 - Preparation of Compound 236 in Table 7

20 4-(2-Carbaldehyde-5-aminopyrimidine)-6-methoxy-7-(3-morpholinopropoxy)qui
nazoline-di-trifluoroacetate (230 mg, 0.43 mmol) and 4-chloroaniline (30 mg, 0.23
mmol) were stirred together in methanol (4 ml) under an atmosphere of nitrogen for 5
minutes. Acetic acid (0.026 ml, 0.43 mmol) and sodium cyanoborohydride (30 mg, 0.43
mmol) were added and the reaction mixture stirred at room temperature for 3 hours. The

25 reaction mixture was diluted with dichloromethane (10 ml) and loaded directly onto
silica gel. Purification by flash chromatography on silica gel, eluting with 10 % methanol
in dichloromethane then increased polarity to 10 % methanol, 1 % ammonia in
dichloromethane yielded the title compound (30 mg, 26 % yield) as a white solid :
'H-NMR (DMSO-dg) : 9.70 (s, 1H), 9.15 (s, 2H), 8.47 (s, 1H), 7.78 (s, 1H), 7.20 (s, 1H),

30 7.05(d, 2H), 6.64 (d, 2H), 6.43 (t, 1H), 4.42 (d, 2H), 4.19 (t, 2H), 3.96 (s, 3H), 3.57 (m,
4H), 2.45 (m, 2H), 2.36 (m, 4H), 1.93 (m, 2H) :

MS (+ve ESD): 536 (M+H)".



"HNVR (DMSO-d6) : 9.11 (s, 4H), 5.32 (s, | H), 3.60 (q, 4H), 1.21 (t, 6H)
. Ms (+ve ESI) : 147 (MtH) ". 20 c) Diethoxy-acetam di ne hydrochl oride (12
g, 66 mmol ) wegasn2ziacted in an anal ogous procedure to tha€r/eaevasiéd i n
exanple 124 to yield

2- di et hoxynet hyl - 5- (di net hyI am nonet hyl eg am no) pyr| mdine (13.5 g, 87 %
yield) as an orange oil : 'H NVR (DVBO g‘ﬂ 8.42 (s, 2H), 7.95 (s, 1H),

5.40 (s, 1H), ﬁsc@s,e@@g . 2694 (VBESL (m 25 211), 3.05 (s, 31-1), 2.95 (s,
3 1.21 (t, 61-1
2H)D| et hoxyﬁret HAr(2- Garb@ldm@m&a@rmmmm emsthexnd hipermbpinaropery)guigazobn

nmmol) and a 5 W%%gteégﬁllét%mﬁgg Qgs&%&gggﬂ%@gr bonate (69 m ) in di oxane

(40 m) were heat 6 hour e reaction m xture was
concentrated ta) a W@IdsomtmrsoﬁsociummeﬂmxmsﬁﬁéhﬂufaZfé&i“wSolhhmhenethanol

21 S N0RYIPL 0 S RORML 0P34 S iddBlofs 68 oty

ﬁ- 32_‘ 3 6(()58 gl ﬂﬂe?cﬁbng%;xn}fetsmr%r 4 A6hr0 4 @dﬁ%ﬂ[@ﬁﬁ&ﬁm %@fdmﬂd&wﬁ) dcsiogi ;Jm
ride of a % suspensjon in mineral qi added to

aysol ution of %ﬁ‘h"mﬂ Te0st Rfrthe ‘Bepthﬁphﬂi%/‘em"(@ ‘ﬁﬂ‘i‘%ﬁ&‘%ﬂﬁ?‘ﬁg&%ﬁ ‘L’f?%%diiﬁ‘?l ne

(2.02 g, 6.0 rgrakye s%dﬂh%fb@%&@ﬁ%%d@ﬁ%ﬁ&%é r&idllcRs Cdnclntbhtedo QefoRAD! ) 1N

tetrahydrofuran (25 m) and the reaction was heated at 70 C for 2 hours.

The reaction anotbxd disthoixpatetimidate ne e sgowleey mh@ﬁg&&%éxe@mg@swdmé
addi tion of, Wﬁﬂ“? S&fﬁxg foll owed by concentration to dryness. The
resi due vvas di'sso I'chl or onet hane/ met hanol 20:1 (30 m) and poured

qui ckly throu%??re\%eh I g(@p%g ina sinter funnel). Elution with
ano

di chl or onet hane i el ded
4- (2- di et hoxyrbat hyIAxﬁnmno]ﬂymderﬁmi 27836 8moh) tWaoadded in(dhe portion to a solution of

- hol Li..10 t ur at th i sohexane/ et h
(1100 A orhetighftoBa Pyt i, 334 Bhabiin fiion O M tob BTREERRES ' o g0
(s, 1 H), 9. 2landshe erd)tant&uﬁtare(sﬁrrcdlfoH)} houts S&e @ﬁﬂmﬂolh@asre?no?t@d (nS:acu’b dﬂ)i 5.44
(s, | H, 4.20 (t, 2H), 3. 62-3.81 ( m 4H), 2.42
(m 6H), 1 oghg resultipgoil \Iaszcﬂole% to %&%Ca t Wch pojat aEEiFrg formedg o. 15 f) A

sol ution of )
4- (2-di et hoxy et hhenlt tegx P gr%nlﬁ%%g?‘iverﬁ % mtu)ratxgn w:tg) ﬁmeWe ?zgtth acﬁuwdrll%epr opoxy) qui
nazol i hydrochlonde as a cream solid (24.5 g, 98 % yield) :

TH-NMR (DMSO-ds) : 9.11 (s, 4H), 5.32 (s, 1H), 3.60 (q, 4H), 1.21 (t, 6H) :
MS (+ve ESI) : 147 (M+H)".

20 ¢ Diethoxy-acetamidine hydrochloride (12 g, 66 mmol) was reacted in an
analogous procedure to that outlined in example 124 to yield
2-diethoxymethyl-5-(dimethylaminomethyleneamino)pyrimidine (13.5 g, 87 % yield) as
an orange oil :

'H-NMR (DMSO-dg) : 8.42 (s, 2H), 7.95 (s, 1H), 5.40 (s, 1H), 3.65 (m, 2H), 3.51 (m,

25  2H), 3.08 (s, 3H), 2.95 (s, 3H), 1.21 (1, 6H).

d) 2-Diethoxymethyl-5-(dimethylaminomethyleneamino)pyrimidine (6.3 g, 25
mmol) and a 5 % aqueous solution of potassium carbonate (69 ml) in dioxane (40 ml)
were heated at reflux for 6 hours. The reaction mixture was concentrated to a yellow
solid which was triturated with ether to 2-diethoxymethyl-5-aminopyrimidine as a cream

30 solid (4.64 g, 92 % yield) :

'H-NMR (DMSO-dg) : 8.01 (s, 2H), 5.61 (bs, 2H), 5.20 (s, 1H), 3.32-3.60 (m, 4H), 1.01
(t, 6H).



ne (1.63 g, 3.3 mmol) in trifluoroacetic acid (10 mM) was heated at 80 C
for 1 hour. The reaction mxture was cool ed and diethyl ether (100 m) was
added ver WaMEM% with vigorous stirring. The resul t anRCHEBWBREY sol id was
collected by filtration and dried in 20 vacuo to yield

4- (2- car bal dehyde- 5- ani nopyri i di ne) - 6- jggt hoxy- 7- (3- nor phol i nopr opoxy) qui na

o 0 R gl W e 0 99
(m 2H), 3. 9§id@§to a3s|d)utlo§ oﬁ@nﬁ4&ﬁlo§ﬁ6 rr%hbox -3-(5—5103p1@@n615fbp0?&bﬂqunﬁzolﬁe3 40 (m

6H) : 25 M5 (+ve ESI) 5 (M+H) +. ?Ie 237 - Preparation of Conpound
237 in Tabl e(2702/m6&md@,3@sethwﬂw %!empwmé’@géw modanpl e 236, but

Star i 10 bl FEA0ASR) BLPAE daBion 30 il 783G oy el e 11 (1

conmpound (20 as a ite so 30 "H-NWR (DVSO-d6) : 9.74
(s 1H) 9. Zdvas(cs)plealahd e:&efs]so@mm hiydide queskthed by the efiditioh G’Zn(thqnol(lml) 7.23 (s,

.11 1 iy , 4.55 (d,
21 1) n Zg”tqﬂow ycogcgwga%%n toﬂnessg%gefn%l%lel_&'ﬁﬁ ssél"%gm( m 2 H) > 38( (m
(V. VB (e M Evampl o 238 - Pranerat i o of Corpound
238 in Tabl e“‘?‘%ﬁ%hﬁ&@'@ﬁ?“ihéiﬁ‘h‘?}ﬁetg@ Mmﬂl@cﬂggﬁ{l n exanpl e 236, but
starting wi tkt(ﬁdl%tha /ﬂhéthﬂgtﬁﬁﬂbﬁyrﬂﬁdnﬁéfb ﬁ&ho%—'?—@ ﬂsaﬁihmm r@loﬂg ihdwolititl e
conpound (11 ng, oyield as a white solid _;

9.72
(s, 1H), 10. 1eequrtrgﬂynorgwa isphexane/qther (121)7s an of -V!L*Fbe SOWQz gJ0? 4112@) 6. 89 (rn

%H%e ?m524(H)mH %l%(l?ﬂ%@ c&? 19, %&%611?),561 (Hfm%'d)sa é- 1?@ m (s,Zh%); 730 ?551ﬁ55 L )

538 (M+H) . 5%(sgqﬂ)34|(9, 2H)53H§ (6D 3. GE&&hbnéPDBMO(rmr%bazéxmrﬁlﬁf
Conmpound 239 F a% 31 aI ogous reaction to that described in exanple
236, but stah9 HB )th § ‘or o-4-fluoroaniline (38 ng, 0.23 mml),

yi el ded the MS$({w ESHh9a@M-Hy/ ng, 60 % 15 yield) as a white solid :
15 1 A solution of

4-(2-diethoxymethyl-5-aminopyrimidine)-6-methoxy-7~(3-morpholinopropoxy)quinazoli
ne (1.63 g, 3.3 mmol) in trifluoroacetic acid (10 ml) was heated at 80 °C for 1 hour. The
reaction mixture was cooled and diethyl ether (100 ml) was added very slowly with
vigorous stirring. The resultant fine red solid was collected by filtration and dried in

20  vacuo to yield
4-(2-carbaldehyde-5-aminopyrimidine)-6-methoxy-7-(3-morpholinopropoxy)quinazoline
as the di-trifluoroacetate (1.9 g, 98 % yield) :
'H-NMR (DMSO-dg) : 9.98 (s, 1H), 9.45 (s, 2H), 8.85 (s, 1H), 8.05 (s, 1H), 7.40 (s, 1H),
5.35 (m, 2H), 3.95 (s, 3H), 3.62-3.80 (m, 2H), 3.55-3.60 (m, 2H), 3.15-3.40 (m, 6H) :

25  MS (+ve ESI) : 425 (M+H)".
Example 237 - Preparation of Compound 237 in Table 7

An analogous reaction to that described in example 236, but starting with

2-(methylthio)aniline (30 mg, 0.23 mmol), yielded the title compound (20 mg, 16 %
yield) as a white solid :

30 'H-NMR (DMSO-dg) : 9.74 (s, 1H), 9.21 (s, 2H), 8.51 (s, 1H), 7.80 (s, 1H), 7.32 (m,
1H), 7.23 (s, 1H), 7.11 (m, 1H), 6.66 (m, 1H), 6.62 (m, 1H), 6.11 (t, 1H), 4.55 (d, 2H),
4.20 (t, 2H), 3.96 (s, 3H), 3.57 (m, 4H), 2.45 (m, 2H), 2.38 (m, 7H), 1.96 (m, 2H) :



1H-NWR (DVMBSO-d6) : 9.72 (s,1H), 9.18 (s, 2H), 8.48 (s, 1H), 7.22 (s, 1H),
7.08 (t, ii-), 6.76 (m IH, 6.62 (m IH, 6.48 (m IH), 4.42 (d, 2H,
4.18 (t, 2Hwo@nr®87(s, 3H), 3.57 (m 4H), 2.45 (m 2H), PET/88BNYG¥934H), 1. 96
(m 2H) : M5 (+ve ESI) : 554 (M+tH) . 20 M5 (-ve ESI) : 552(MH). Exanple
240 - Preparation of Conpound 240 in TabII 7 To a solution of isovaleric
acid (54 ng, 0.53 mmol) and O (7-azabenzétriazol -

|-yl )-N, N, N, mst(e\;er@qatjz,gl Tum hexaf | uor ophosphate (HATU) (570 ny,
0.75 mmol) in d.inmethy acet am de (5 M), was added 25

(4-(2-am no- 5- Mgrpvggggt rsyd;@m;mrm di ne) - 6- net hoxy- 7- ( 3- nor phol i nopr opoxy) qui
nazoli ne (212 rn ). and the reaction mxture stirred at anbient
tenperature fdeXanmp i238 in Babled poured into an aqueous

sol uti on of potassi an?ﬂ]% ) }%55
di chl or onet hane/ met hano é‘%‘%g@a%ﬁont(f e %@Ségﬂr?wgis mpﬁﬁgg,ﬁﬁgg it magne5| um
sul phate arsd chhdifuproatitive 30 mgn0.23 inmol) yieldedithe ttke eimpouat Hémgy P &4 veld) 30 t he

title conpound (1 40 %yl el d) as the di hexafl uorophosphate salt : WO
01/ 21597 PCT/(%&Y%%@%? 143 "H NVR (DMBSO-d6) : 9.67 (s, 1H), 9.11 (s, 2H),

8.48 (s,1H), SH2SMR (DM$D-de)?. IR GSIH)IMNS (s, THROA4E G, 1HNN.794s,48),(0d2 @H) , 4. 18

(L, 2 o™ o7 e bl ok g sy dindsBs oo G Al 9 00

Exanpl e 241 - $xepaugy, 2043(@{ 2000peRtMDA1.95 in Bahl:e 7 An anal ogous reaction

to that described in exanple 240, but starting with 4-chlorobenzoic acid

(83 ng, 0.3 MBkIve BSIE! et t|tIe conpound (168 ngy, 39 % yield) as the
di hexaf | uor ophosphate salt : 10 'H- NWR (DVMsO-d6) : 9.70 (s, 1H), 9.12 (s,
2H), 8.46 (s, 1\]; ve ESB3 sé€lov 24)0 7.78 (s, 1H, 7.55 (d, 2H), 7.20 (s, 1H),
4.66 (d, 2H), 7 (t, 2H) 3. 95 (s 311), 3:55 m 4H), 2.43 (m 2H),
2.35 (m 4H), -' l¢ 239 239 . Ms (-ve ESI) :
562(M H). 15 Exanplsg r ggp%;[ggﬂ 7 An
anal ogous reaction to tﬁ%ousl? %tgiﬂgpl ﬁ%bfa g%&%b&%aasx;nra %vlmrllg W th
3-chloro-4-fluoroaniline (38 mg, 0.23 mmol), yxelded the title compound (77 mg, 60 %

¥

e B iy e -?".1- 1o

15 yield) as a white solid :
'H-NMR (DMSO-dg) : 9.72 (s, 1H), 9.18 (s, 2H), 8.48 (s, 1H), 7.22 (s, 1H), 7.08 (¢, 1H),
6.76 (m, 1H), 6.62 (m, 1H), 6.48 (m, 1H), 4.42 (d, 2H), 4.18 (¢, 2H), 3.96 (s, 3H), 3.57
(m, 4H), 2.45 (m, 2H), 2.38 (im, 4H), 1.96 (m, 2H) :
MS (+ve EST) : 554 (M+H) .

20 MS (-ve EST) : 552(M-H).
Example 240 - Preparation of Compound 240 in Table 7

To a solution of isovaleric acid (54 mg, 0.53 mmol) and
O-(7-azabenzotriazol-1-y1}-N,N,N’ N’-tetramethyluronium hexafluorophosphate
(HATU) (570 mg, 0.75 mmol) in dimethylacetamide (5 ml), was added

25  {4-(2-amino-5-(aminomethyl)pyrimidine)-6-methoxy-7-(3-morpholinopropoxy)quinazoli
ne (212 mg, 0.5 mmol) and the reaction mixture stirred at ambient temperature for 18
hours. The reaction mixture was poured into an aqueou§ solution of potassium carbonate
{10 % solution) and extracted with dichloromethane/methanol (20:1). The organics were
dried over magnesium sulphate and concentrated to an oil. Trituration with ether yielded

30 the title compound (162 mg, 40 % yield) as the dihexafluorophosphate salt



4- chl orophenyl acetic acid (91 ng, 0.53 nmol), yielded the title conpound
(211 ng, 48 %yield) as the dihexafluorophosphate salt : 'H NVR ( DVMSO d6)
: 9.70 (sWOIHp21599. 13 (s, 2H), 8.61 (s, 111), 8.48 (s, 1HMT/GHOPERs | H),
20 7.33 (m 4H), 7.20 (s, IH, 4.47 (d, 2H), 4.18 (t, 2H), 3.95 (s, 3H),

?55(53)411)350(5 2H) 243(m7,236(m4H) 1.93 (m 2H : M

tve I '

of Conpound 7% “&M‘ﬂéﬁ?g“%(%fﬁaﬁﬁ%ﬂbgog’é)( ygg)&’llgiasr @Héﬁ%@s@r Z(rjaf InOn

exanpl e 240, 7§Wf 20 aumg HPWHS@Z@H ;%98 @ IIDNSSY (nhIH) 21319!2035((&5 ng,
tle conpound (225 ny, 51 %yield) as th

0.53 mmol ) the ti

di hexafluoro%ﬂ@aﬁﬂénéwaﬁw(d 6 NMR (DVSO-d6) : 9.70 (s, 1H), 9. 13 (s, 2H),
8.48 (s, IH), 8.39 %7+78(s 111), 7.27 (m 4H), 7.20 (s,1H), 4.45
(d, 2H), 4. 1MS((rve 51:9 Hs, 3H), 3.55 (m 4H), 2.85 (t, 30 2H), 2.44
(m 2H), 2.36 mmg) 3 ¢m 2H) : WD 01/21597 PCTI GBOO 08593 144 MBS
(+ve ESI)S: MoA-ve 508!(?6'1(11ve ESI) : 590 (MH). Exanple 244 - Preparation
of Corpound ﬁ#}nﬁl@ﬁf‘bi’ﬁegﬁﬁﬁ%?@o%%ﬁdixﬁaiﬁt’l*a%ik'i0 that described in
exanpl e 236, 9 am ne 0 ng, 0.23 mol ), yielded
the title corrpourmh(rﬁlqggusmaduoytteﬂlct)desoslbedmmmnle@ﬂﬁ,lbatstaﬂmﬂm (DIVBO de)

3_ Zi EZ |:L||:DD4-c}§oTéerﬂPic aﬁd&(% gxggg# %mo@t%xeldgd @%n éco%wld g%ggnd% §§ % 2 5 8-
(t, 2H). 2 4ﬁelﬁmsthéﬂih¢xaﬂu&3pl(d§phaﬁ-§alt 1.94 (m 2H), 1.62 (m1 H), 36 (m

2105 088 (R vl L8 B8 ba'S SR 0o 18,62, Pkt 0l e

reaction t 0 4 bsitd, dggGraolysd H).es«@NPH) 4 23 6, 219))8.95 (g BH),B3%5 5/, BH), 2.43 (m,
2-(1- cyclohexengl)eth larntine 29 ng, 0.23 nmol), yielded the title

go;rgm(md (1 235 m, 4, 393wy ) 'as a white solid : ' H NVR (DVBO d6) :
s 9.17 8. 48 s, | H, 7.81 (s,1 H, 7.22 (s, 114),
5.39 (s, 1I—|)|_k434+1@)E§]§ 5%&*“}9 97 (g 31-|H§, 3.88 EZ 2t|)|), 3.57 Elsn 4H)?

2.63 2
(m H)MS (-ve ESI) : 562(M-H) .

15 Example 242 - Preparation of Compound 242 in Table 7

An analogous reaction to that described in example 240, but starting with
4-chlorophenylacetic acid (91 mg, 0.53 mmol), yielded the title compound (211 mg, 48
% yield) as the dihexafluorophosphate salt :
'H-NMR (DMSO-ds) : 9.70 (s, 1H), 9.13 (s, 2H), 8.61 (s, 1H), 8.48 (s, 1H), 7.78 (s, 1H),
20  7.33 (m, 4H), 7.20 (s, 1H), 4.47 (d, 2H), 4.18 (t, 2H), 3.95 (s, 3H), 3.55 (m, 4H), 3.50 (s,
2H), 2.43 (m, 2H), 2.36 (m, 4H), 1.93 (m, 2H):
MS (+ve ESI) : 578 (M+H)+.
MS (-ve ESI) : 576 (M-H).
Example 243 - Preparation of Compound 243 in Table 7
25 An analogous reaction to that described in example 240, but starting with
3-(4-chlorophenyl)propanoic acid (98 mg, 0.53 mmol), yielded the title compound (225
mg, 51 % yield) as the dihexafluorophosphate salt :
'H-NMR (DMSO-dg) : 9.70 (s, 1H), 9.13 (s, 2H), 8.48 (s, 1H), 8.39 (t, 3H), 7.78 (s, 1H),
7.27 (m, 4H), 7.20 (s, 1H), 4.45 (d, 2H), 4.18 (t, 2H), 3.95 (s, 3H), 3.55 (m, 4H), 2.85 (¢,
30 2H), 2.4 (m, 2H), 2.36 (m, 4H), 1.93 (m, 2H) :



2.45 (m 2H, 2.37 (m 4H, 2.08 (m 2H), 1.94 (m 4H, 1.88 (m 2H), 1.52
(m 414): Ms (+ve ESI) : 534 (MtH) . 20 Ms (-ve ESI) : 532 (MH-. Exanple
246 - Prepama sionssof Conpound 246 in Table 7 An anal ogou®Cri&Rev436%3 t o t hat
described in exanple 236, but starting with 2-brono-5-nitropyridine (51
ng, 0.25 mmol) yielded the title corrpouncl‘ll ng, 8 % yield) as a white
solid, after purification by flash chromatography on silica gel, eluting

25 vvlth 20 % neshanatsh meodigehinr onet hane : ' H- NVR (DVBO-d6) : 9. 73 (s, IH,
9.16 (s, 2H), 8.88 (s, 1H), 8.66 (s, 1H), 8.48 (s, 1H), 8.13 (in, 114),
7.80 (s, 1H, Msg-]ve(li%) 39’()(1\/(5{2)76 (rn, 1H), 4.83 (m 2H), 4.20 (t, 2H),

3.96 (s, 3H), 6(m 411) 46 (m 2H), 235(m 4H), 1.93 (in, 2H : M
(+ve ESi) : 54Examplefd4 - Preparg spund: 24 ible?) . WO 01/21597

PCT/ GB00/ 03593 14 § Table 7 An
anal ogous reacti on%@ﬁ?ﬁg‘]ﬁé@a@éﬁtﬁe P%E%(eg%?%% ?ggft’&?t ti ng W th
2-chl or o- 3-hi t:smlamlmwﬁﬁ,@@mm025y1dﬂtﬂt)\¢m}ﬁ®k@emdms:g,ﬁt%;yeidbaqmund (8
ng, 6 % y|eld,)v Seo vvhlte solid: 5 "HNW (DVSO-d6) : 10.13 (s, 1H), 9.50
(bs, 1H), 9.20"Pigs 8.60 (s, 1H): 8.50 (m 2H): 7.90 (s, | H), 7.31
(s, IH, 6.81 '(Hmmt)umsoﬂ@ ©di3 (QHH,) 941738, A, 8.5H}s, 1H), 081 (M HEBHY4 (t, BH¥R5 (m

s w2 dnfed Bt g o Bl ¥E 6 a asn B a6 ANEAT B an

anal ogous reacm 237 Ont twie@cm ack2i (b, EMRNBEEmZHP), 0.8Ed, 8HRI ting Wi th
3, 4-di fl uor oani I)lone ?%41‘9 {ly (, ylg deS t%gtltfe cgrrpound (63 ng,

51 %yield)o agsFI+WMBIIP 48 H-NI\/R (DVMBO-d6) : 9.81 (s, I H, 9.20 (s,
214) , 845(5 1H, 782 ((MdH} 7.20 (s, 1 H, 15 7.10 (q, 1 H), 6.62
(m 1 , 6. 4]MSglvekSH) 494(}4,(1){)(d 2H) 4.23 (t, 2H) 3.95 (s, 3 H, 3.62
(m 4H) 2.40-2 ( .98-2.01 (m 2I-Q ; (+ve ESI) : 538 (M+H) +.
EXan'p| e 249 - At '; '!Ja.'n'un Gpponag p 1] Bahle 7

An analogous reaction to that described in example 236, but starting with
2-(1-cyclohexenyllethylamine (29 mg, 0.23 mmol), yielded the title compound (18 mg,
15 15 % yield) as a white solid :
"H-NMR (DMSO-dg) : 9.73 (s, 1H), 9.17 (s, 2H), 8.48 (s, 1H), 7.81 (s, 1H), 7.22 (s,
1H), 5.39 (s, 1H), 4.19 (t, 1H), 3.97 (s, 3H), 3.88 (s, 2H), 3.57 (m, 4H), 2.63 (m, 2H),
2.45 (m, 2H), 2.37 (m, 4H), 2.08 (m, 2H), 1.94 (m, 4H), 1.88 (m, 2H), 1.52 (m, 4H) :
MS (+ve ESI) : 534 (M+H)+.
20 MS (-ve ESD): 532 (M-H) .
Example 246 - Preparation of Compound 246 in Table 7
An analogous reaction to that described in example 236, but starting with
2-bromo-S-nitropyridine (51 mg, 0.25 mmol) yielded the title compound {11 mg, 8 %
yield) as a white solid, after purification by flash chromatography on silica gel, eluting
25 with 20 % methanol in dichloromethane :
"H-NMR (DMSO-ds) : 9.73 (s, 1H), 9.16 (s, 2H), 8.88 (s, 1H), 8.66 (s, 1H), 8.48 (s,
1Hj), 8.13 (m, 1H), 7.80 (s, 1H), 7.21 (s, 1H), 6.76 (m, 1H), 4.83 (in, 2H), 4.20 (t, 2H),
3.96 (s, 3H), 3.56 (m, 4H), 2.46 (m, 2H), 2.35 (m, 4H), 1.93 (m, 2H) :

.
MS (+ve ESI) : 548 (M+H) .

30 MS (-ve ESI) : 546 (M-H)".



An anal ogous reaction to that described in exanple 236, but starting with
20 2,4-difluoroaniline (32 ng, 0.23 mol ), vyielded the title conpound (55
my, 44 % WaM@ys97as a white solid : 'H NVR (DVBO d6) : RETAEBYQAISH ) 9. 20
(s, 2H), 8.45 (s, 1H, 7.82 (s, 1H, 7.20 (s, IH, 7.10 (g, 1H), 6.62-6.83
(m 2H), 5.80 (m 1H), 4.50 (d, 2H), 4.23 (t, 2H), 3.95 (s, 3H), 3.62 (m
4H), 2.40-2.60 ( : ; |\45(+ve ESI) : 538 (M+H) +.
Exanpl e 250 Exapinie2d L e 7 An anal ogous reaction
to that descri bedmiﬁmﬂsgaméﬁn&aﬁmmescﬁbarmleﬂanme1246 bét wini | ine (26
ng, 0.23 mmol) ylelde the title conmpound ( ng 3 %yield) asa white
solid : 30 '3chimR @sﬁf’(@mﬂwel@% fepompound (B me, §%  111)
7.82 (s, 1143)1eld) S%Qvl{lt%,soh ), 6 90 (t, 2H), 6 62 (m 2H), 6 10 (m 1 H,
4.40 (d, 2H) ¥53 (t, , %g 311), 2 (m 4H), 2.40-2.60 (m
6H), 1.98 2. @&N(vm (m4§0~da)/x0001ﬂs,11 wms,cm ZZQB@‘B@HM&@ (SJ\B{)( §9@(rS) )

520 (MW 5 t f 29 I anal ogous
reaction to al{'gggs§%¥?’t¥§d%lg)’ﬁﬁ§kdéﬁlpnwg lgg?mgg{ﬂ{s)f a'r | hzgﬁ&ngioﬁ(%’ %’
2- chl or o- 4- f3.4%(ma&H)) 3. 18e(ng, 23),223 @,2B) ol ), yielded the title conpound (57
ng, 45 % 5 yield) as a whitessolid : "HNUR (DVSO-d6) : 9.78 (s, 1H), 9.20
(s, 2H), 8. 4dS((sveBSI})348AMBH)(.s, 1H), 7.25 (m 1 H), 7.20 (s, 114), 7.00
(m 1H, 675 (m 1 H, 590 (m | H, 4.50 (d, 2H), 4.23 (t, 2H), 3.95
(s 3H), 3. GMS((WﬁBSIB) 546(MEH)2 60 (m 6H), 1.98-2.01 (m 2H) : M5 (+ve ESI)
554 (MtH) + | , . f onpound 252 in Table 8 An

anal ogous’ r e#eE 6, but starting with

4- (2- car bal dehydekxﬁaxﬂmgﬂmyidlbtdithﬂ)de&nﬁahh@xamﬁleyz:% bemattm)g(w;)ﬂqw nazol i ne
di-trifluoroacetate (876 ng, 1. % o-4-flu oaml 1.27 g,
8.75 mol) & -dﬂblemaa%%?&ﬁ%&r%mw crée"?e i‘ertmjcomsuqﬁir(ﬁi 4( d the
title corrpougng(,lgégoﬁgg, 15 90 %y| el d) as an of f - Wmte SO|Id ; H-NI\/R
(DMSO-d6) @ 9. 70 (s, Q{) (H % I—Q éQ

7.30-7.55 ('H-NyE (DMSO6l): 918)1 (1l )1929(5 %HBMé 1H),1)8 2(6,1@ ¢ (S;Llhl})

(t, 1 H 55 22 {S1a2e2 ¢, 1R), 6.41 m, 1H), 4.40 (d, 2H), 4.23 (¢, 2H), 3.95 (s, 3H), 3.62
(m, 4H), 2.40-2.60 (m, 6H), 1.98-2.01 (m, 2H) :
MS (+ve ESI) : 538 (M+H)".
Example 249 - Preparation of Compound 249 in Table 7
An analogous reaction to that described in example 236, but starting with

20 2,4-difluoroaniline (32 mg, 0.23 mmol), yielded the title compound (55 mg, 44 % yield)
as a white solid :
'H-NMR (DMSO-dg) : 9.78 (s, 1H), 9.20 (s, 2H), 8.45 (s, 1H), 7.82 (s, 1H), 7.20 (s, 1H),
7.10 (g, 1H), 6.62-6.83 (m, 2H), 5.80 (m, 1H), 4.50 (d, 2H), 4.23 (t, 2H), 3.95 (s, 3H),
3.62 (m, 4H), 2.40-2.60 (m, 6H), 1.98-2.01 (m, 2H) :

25 MS (+ve ESI) : 538 (M+H)".
Example 250 - Preparation of Compound 250 in Table 7

An analogous reaction to that described in example 236, but starting with
4-fluoroaniline (26 mg, 0.23 mmol), yielded the title compound (63 mg, 53 % yield) asa
white solid :

30 'H-NMR (DMSO-ds) : 9.78 (s, 1H), 9.20 (m, 2H), 8.45 (s, 1H), 7.82 (s, 1H), 7.20 (s,
1H), 6.90 (t, 2H), 6.62 (m, 2H), 6.10 (m, 1H), 4.40 (d, 2H), 4.23 (t, 2H), 3.95 (s, 3H),
3.62 (m, 4H), 2.40-2.60 (m, 6H), 1.98-2.01 (m, 2H) :



(d, 2H), 3.95 (s, 3H : M5 (+ve ESI) : 517 (M:H)+. 20

4- ( 2- Car bal dehyde-5- am nopyri m di ne) - 6- net hoxy- 7- ( 3- benzyl oxy) qui nazol i ne
di -trifluoromgevaty, used as starting naterial was obtai mea/gai0/eas93anal ogous
set of reactions to exanple 236e, (but utilising

4- chl or o- 6- met hoxy- 7- ( 3- benzyloxy)qU|nazo}kne (18.93 g, 63 Mol )) vyielding
the title co und 1(:‘22 08 3f 80 %yield) as a light brown solid as a

hydr ochl ori de (‘DMSO-d6) : 10.00 (1H, s), 9.75 (s, 2H),

8. 80 1 1 2 4.05 3
~ VB Eive E)Sl)%xarig l@lé 1 - BHbaratiof b1 Cofd m(thI k')l"abﬁ?gn éfs C0|r_r|)p0und 25§%S| 0 H)

Table 8 An anal ogouﬁnmumaqmﬂmb‘at ddwgb&td ih exhnipie abiistartin® withut starti ng
with 30 4-(5-api 1 o
-4 Fﬁz(grgamlme &3% Ienﬁbq %3 mmol&1 yml ed the t:tgehcom)?m}n (g? me, & 45 %

-chl oro-4-fl uor op eny yrim anar
zyl oxy) qui nazoyielipaq dRitawlid 0. 76 Mol ), vyi el ded the title corrpound 301 ny,

e 19 N ALAS ) o B R A s 4,

7.00-7.10 (m 1ﬁjj)7,za@s SQ)(WDO(MH),GﬁtmﬂH) 5bt)(m61m54$md 21@,4334@1&18
211), 3.95 (s, e 254 - Preparation

of Conpound 253956 ?ﬁbﬁé(zé%‘*ﬂhzé%l@@éué{)ﬁ &Wl%r@"t ‘hat described in
exanpl e 229, bM {,@E%,?ngs A+ 4- (5- ani no- 2- N (3

- chl oro-4-fl uorophenyl ) pyrim di nemet hanam ne) 6- met hoxy-7-((2 S) -
oxi ranyl metihox¥:x3 i be@ pi perdine (0.1 m, 1.05

) YL L SO e ML ) 1
7doo-2 7. 104( (r)n5 m-@}r&l&wﬁaﬂmnmp@mﬁm)@s gﬁm@m-7-(33benzyzgxsq@l4mhﬂe H) ' 4. 40
(1 20" [')’55 (m élmFﬁlﬂ orage«(a;g\';g‘?%égn) %'%%96" '(BM%L%ra&ﬂuowahﬂiné A%74, s e -

4- (15- am no- 2- NardogiimQyaobodohithide PHOME, 3 5 \irhdl), Qie!&aﬁiehme@a&z?@m@m@oxy 7

- ((2S) - oxiranyl met hoxy) qui nazol i ne used as starting material was obtained
in an 15 adél odbtyiedcen sfi-théiesrtidk: described in exanple 14, but starting

with 4-(5-am RN IMSORPrP70%s, 1H), 9.20 5, 2H), 8.50 (s, 1H), 7.82 (s, 1H), 7.30-7.55
(m, 6H), 7.00-7.10 (t, 1H), 6.80 (m, 1H), 6.61 (m, 1H), 6.45 (t, 1H), 5.32 (5, 2H), 4.45
(d, 2H), 3.95 (s, 3H) :
MS (+ve EST) : 517 (M+H)".
20 4-(2-Carbaldehyde-S-aminopyrimidine)-6-methoxy-7-(3-benzyloxy)quinazoline

di-trifluoroacetate, used as starting material was obtained in an analogous set of
reactions to example 236e, (but utilising
4-chloro-6-methoxy-7-(3-benzyloxy)quinazoline (18.93 g, 63 mmol)) yielding the title
compound (22.08 g, 80 % yield) as a light brown solid as a hydrochloride salt :

25 'H-NMR (DMSO-ds) : 10.00 (1H, s), 9.75 (s, 2H), 8.80 (s, 1H), 8.50 (bs, 1H), 7.44-7.62
{m, 7H), 5.31 (s, 2H), 4.05 (5, 3H) :
MS (+ve EST) : 387 (M+H)".
Example 253 - Preparation of Compound 253 in Table 8

An analogous reaction to that described in example 13, but starting with
36 4-(5-amino-2-N-(3~chloro-4-fluorophenyl)pyrimidinemethanamine)-6-methoxy-7-(3-ben
zyloxy)quinazoline (400 mg, 0.76 mmol), yielded the title compound (301 mg, 93 %
yield) as an off-white solid :



fl uorophenyl ) pyri m di nenmet hanani ne) - 6- met hoxy- 7- ( 3- hydr oxy) qui nazol i ne (150
ng, 0.35 mmol) and (2S)-(+)-glycidyl tosylate (88 ng, 0.38 mml; yi el di ng
the titl eWOMAHOUNd (149 ny, 88 %yield) as a pale gredSTERPASS 20 + H NMVR
(DVMBO-d6) : 8.80 (s, 2H), 7.95 (s, IH), 7.65 (s, 1H), 7.05 (t, 1H), 6.80
(m 1H), 6.65 (m 1H, 6.25 (m 1H), 4489 (m 1H), 421(d 2H), 3.90 (m

VB (v s )M Sag it s, ol T sa Y S0 da o551 1

Table 8 A's JnUﬁHPG 80f(m 1H), 6.61 (m, 1H), 6.45 (m, 1H), 4.40 (s, 2H), 3.95 (s, 3H) :
5-ami no- 2- [ (4-f | uoro-3- chl or ophenyl ) met hoxy] -pyrimdine (76 ng, 0.3 mol),
4- chl or o- 6- (TW;ES? (4§ MF"HP}OI | nopr opoxy) qui nazoline (95 ng, 0.28 mol)

and a 4.0 N ) Fre ﬁﬂgmtﬁh (ﬂflid%ﬂlﬂ‘Tﬂbl@)sane (80 ul, 0.32 mml), in
I sopr opanol or ours before the reacti on was

al | oned t50 30 co@lnmdomw@nuorttemlpéd@mbeé in gxamples229; B sieBingwEth r enoved in
vacuo and t sIeS r ]

sol ution ang'geiatn?lg ?gﬂ \7\/?}?(#{8'4 %VWC@@?%@QW& 8% gﬂ?bﬂ;ﬁ%’% yaﬁg%?z)SSQS

é48 X 10I Irri )oxxraimlmethéxymmolmm(mﬂ rpb.d];}i)mmnﬂ andpiperding £2. bml,tlcaOSdnylnd 1(@22 -
ecrystallisa om acet tri g, conpoun :

% yi g| d) as Yéﬁi&egfq? Wﬁﬁ‘?&‘l’g‘é‘ﬁ)@b hﬁ (ﬂﬁ%gé{c}@}l{esg"éfao ?E 1H), 8. gg (s,
2H), 8.41 (éﬂ-ﬂm(DMs"adg)s 9.05HB,.2HJ, L (so1H), 7.824s, 1H), 3O0(AA0 (i BH), 5.803 (t,

)Tl b i A2 L

5- Am no- 2- [ (34nf4 8@ 22 0f 8011885 hoxy] - pyri mdine used as the staring
mat eri al ab%l\;e was og‘?;‘f}pe as f)(g gw/s a) Sodi um hydride (60 % di spersion

in oil-50 mMSGeESHhi6) Met)added to a 10 sol ution of
3-chl oro- 4-f1 uor gbg Wﬁo_ghgﬁt@ﬁorg.ﬂﬁm n}:])%gﬁﬁﬂi&mk%ﬁhﬁé@:ﬁ&%w Lpn (5

m ) under an at nosphere o I trogen m nut
2-chl or 0- 5- n((ﬂqunyranyhrtéﬂnﬁy)(lﬂlﬁ&olmgqsed amm‘tu)g materizl ek dbtained intea r eact i on

heated at reflux for ng ddition of net hanol
(1 ). Bur |an“8§?‘156??°§8}‘ ‘Pﬁ% ﬁeséﬁgec?r%‘ét%& Lm‘dtn&%?‘ﬁ ca gel, eluting with
12 % et hyl ac@tahifoR2iNA(Bchlexsatae yi el ded the title conpound (86 ng, 30 % 15

2/![ el (3") 1H5!\l uoé(galﬁcerﬁl iRyyr:im%inse?ne&anammg))6-meﬂ1§1?y—‘§-?£hyd]fcl)39y)qulnaz§mgrn 501 11) 7.16

0.35 mmol) and (28S)-(+)-glycidyl tosylate (88 mg, 0.38 mmol) yielding the title

compound (149 mg, 88 % yicld) as a pale green solid :

20 'H-NMR (DMSO-dg) : 8.80 (s, 2H), 7.95 (s, 1H), 7.65 (s, 1H), 7.05 (t, 1H), 6.80 (m,
1H), 6.65 (m, 1H), 6.25 (m, 1H), 4.39 (m, 1H), 4.21 (d, 2H), 3.90 (m, 1H), 3.80 (s, 3H),
2.81 (m, 1H), 2.75 (m, 1H) :
MS (+ve ESI) : 488 (M+H)+.
MS (-ve ESI) : 481 (M-H)".

25  Example 255 - Preparation of Compound 253 in Table 8

A solution of 5-amino-2-[(4-fluoro-3-chlorophenyl)methoxy]-pyrimidine (76

mg, 0.3 mmol), 4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (95 mg, 0.28
mmol) and a 4.0 N solution of hydrogen chloride in dioxane (80 ul, 0.32 mmol), in
isopropanol (3 ml) was heated at reflux for 4 hours before the reaction was allowed to

30  cool to ambient temperature. The isopropanol was removed in vacuo and the resultant

slurry was dissolved in a saturated ammonia solution and extracted with ethyl acetate (3



b) An anal ogous reaction to that described in exanple 2 (part d), starting
wth 5-nitro-2-[(4-fluoro-3-chlorophenyl)nethoxy]-pyrimdine (86 ng, 0.3
nmol ) af f or se@let/zisve title conmpound (76 ng, 0.3 mmol) whi ehT/e®Rsoassesd w t hout
further purification. 20 Exanple 256 - Preparation of Conpound 256 in Table
9 An anal ogous reaction to that described in exanple 255, but starting with
4- chl or o- 7- met hoxy- 6- ( 3- (4- nor phol i nyI)pr’?)spoxy) ui nazoline (100 ng, 0.30
mol ) and 5- atihel)p qﬂ(mgnemgm@ulgha;ﬂlané F@Wﬂ@%@@)’@i‘ iReFOFAlkisEiPO0 ny,
0.38 mmol ). I e cted by
sucti on 111 t raryE e B e e B b T O I 6 vipl'8 AR Il
conpound (153 @Nm(vmwdknp s, aﬁ),df %wﬁmes 4uashu{)r am& (o B Be(d, :

o/ IR (VB0 Syt BBy fadbt Byeclih s Caig im0 a0 o

(s, I1H), 4.43 ((tt4,H)22L44(thm 336@1174)-1) YoO(n, 085 : 3H), 3.92 (m 4H), 3.29-3.41
(m 611), 2.30-2. én} MS (-ve ESI) : 566 (MH WO 01/21597
PCT/ GB0O/ 03593MS£?1‘§ S 5555(M+H)

4- Chl or o- 7- met axiad2{@- ﬁtﬂfﬁﬁ&iﬂ@z@bﬁeﬂﬂbz}x&ﬁ&&?&sﬁmﬁﬁb RSAQL tHeQtakB L thaRtBial NE
starting material, was obtained accordin 0 the foll ow ng procedure

outlined in paabeve waspbtaimed ag fHons

5- Ami no- 2- N-4f|u fﬁjah i artin
mat eri al w;s obt 3?15@ S&]E@PFQ&‘V\,% ; Q\Xﬁ 561“%’ L35 P%%%aam 13k ?
2- ami no- 5- i t rsopyion of SHchiero(4til@@olgnzy? altdhol (i1 mgahd mndelf inuetrabyBefikdndb obenz oy

chloride (1.52 .88 _mul Vas. heat rj di.n 4 x for
7 hours under u?%eé?'?a% nﬁ%ggf) tOg%%%e’é@c’g?%{ﬁs v%/as 105(51 _?_,f{}%, %ndé%gfl g#

anbi ent terrpermg,urzﬁmaj)dvapﬁxmwahdthémamhhmatédélﬂ@eﬂm;)?or 2THoersrbefved quenchingt ur e
was extracted t | £.h di.chl or 3. X dr|e nelum

ST phat €. and BOReEIoROL BgHol i GIaE et by Hesh S Oh e 6L

chromat ogr aphye@hgSiith 1(28% 901 acshtd i memwléde%mﬁmsﬁbma (smgw:monet hane
yi el ded 5-nitro-2-(N-4-fl uoro-3-chl orobenzam de) pyri m di ne ng, 65 %

yield) : ' H NWMEDVSO d6) : 9.45 (s, 2H), 8.20 (m 1H), 8. 05 (m 1H), 7.60
t, 1H : 15 hat
geSCHH{)e Sk e‘;@k{ﬁ’&ﬁg) 933§§9§H§"/‘5W(déé)m®”z %’1@} PEPYS 6L 8G], 537 ({, 9rd.ha
5-ni tro- 2- ( N- 4)f | ucmmenglogdus oractierta drat dednibed imexaimple 2((Fa8dnsartilg Srithmmol ) .
Purification

5-nitro-2-[(4-flucro-3-chiorophenyl)methoxy]-pyrimidine (86 mg, 0.3 mmol) afforded
the title compound (76 mg, 0.3 mmol) which was used without further purification.

20  Example 256 - Preparation of Compound 256 in Table 9

An analogous reaction to that described in example 255, but starting with
4-chloro-7-methoxy-6-(3-(4-morpholinyDpropoxy)quinazoline (100 mg, 0.30 mmol) and
S-amino-2-(N-4-fluoro-3-chlorobenzamide)pyrimidine (100 mg, 0.38 mmol). On
completion, the reaction was cooled, the solid collected by suction filtration and washed

25 with diethyl ether to yield the title compound (153 mg, 80 % yield) as an off-white
dihydrochloride salt :
'H-NMR (DMS0-ds + CD,COOD ) : 9.16 (s, 2H), 8.73 (s, 1H), 8.39 (s, 1H), 8.17 (dd,
1H, J=8,2 Hz), 7.96-8.00 (m, 1H), 743 (t, 1H, ] =8 Hz), 7.37 (5, IH), 443 (1,2H, I =8
Hz), 4.01 (s, 3H), 3.92 (m, 4H), 3.29-3.41 (m, 6H), 2.30-2.39 (m, 2H) :

36 MS (~ve ESI): 566 (M-HY"



by flash chromatography on silica gel, eluting wwth ethyl acetate afforded
the title conmpound (413 ng, 62 %yield) as a yellowsolid : 20 'H NWR
(DVBO- d6) WO ®/2287(m 1H), 8.10 (s, 2H), 7.05 (m 1H), 7PECRWIPRY) 5 45
(s, 2H: M5 (-ve ESI) : 265 (MH'. Exanple 257 - Preparation of Conpound
257 in Table 9 An anal ogous reaction togphat described in exanple 232, but
starting with 5 4-chlorq-7-fl uoro:6-nitro-qulnazoline 0 2. 67 mol)
and 5- ani no-@gh’?’ﬂ??zl'-“?eﬂl?ﬁ?‘ :(%'-( 'ﬂ*"%[ﬂ@ﬂ%&?ﬁ%@) ‘ﬁi"ﬁiuﬁeéi aés%eost%ﬁg 2.81 mmol)
at ambi ent 4 RERAIRsWbRinel SOEHAGD theRl5ing PRotediéladlinadn pitentswOI d

collected by suction filtration, dissolved in nethanol and a sauturated
sol ution of ¥da1&8MmAdi carbonate added. The resultant solid was collected by

suction filtgathon (asHggod S| risHidiRghadeq a¥ 1h SlrtindCnaterial
4- (5-am no- 2;JE ?ﬁlﬁc{?l uor o- 3- g\dﬁﬁgﬁdﬁ%ﬁ%m e) pylr i 1rln diane) - 7-:‘ uoart%r{aG‘-wrllsi tro- qui
nazol i ne 5 ( 94Baineg, asTdlo¥syi el d) as a brown solid : WO 01/ 21597

PCT/ GB00/ 03593 . 4 5O . 8. = 9:Hz), 8.71 (s,
oH), 8.14-8.91 (?@?“’fﬁ%}uﬁ%@}%}. grg})ymﬁlﬁ%%m§]g,fggm%\gp 4 754 (1 R
J = 9 Hz), 74-86or0B-chidiobehzoyl dklotite)(1:52 1g57.88- mmob)Svds heatddbid pylitlise (40 ml) at

4- Chl oro-7-fl yoro-6-nitro-qui nazoline us as starti erial was

obt ai ned accﬁ?ﬁﬂ’fﬁ’éghg“’?bm £B Fert gEnosbere, N?ac%?a‘ﬁflagg‘ﬂg%{o-coﬁﬁgpar ation of
Conpound 25%&&@4&0@@@%& phirddiBtorhter YMDEINTHE hacti@rbmb@ide thas extacwd! ut i on
of benzyl al cohal (0.226 m_, _2. I n . tetrahydrofcran

18 | 5n t
ambi ent ~ #@&npwith dighleramethape g %%’Q{ﬂ?ég @W"“\’\‘PFW& 9. q’ﬁ%“cF%‘gqﬁthtﬁ)nt :
suspensi on Wagn&t. iPutifichtiod by AadhQUitFomAAsdhah§ of Silibdoch diRikg Witk 208 Hullado]l i0 O a

sol ution of

4- (5- ani no- 2di¢hompmethang ielded:Frhitioc@Nrd dhprecd-phierobsnaamidelpyrimiding @7Gmg; t r o- qui
nazol i ne (18)9% 1l 218 mmol) in tetrahydrofuran (5 m) at -10 C. The deep
red sol ution wa tirred for 30 mnutes at this tenperature and allowed to
warm to ambi BEHNMR @Satds) £9.450(c2H) 8.20 oy B, §:02(m.ddb1 7.6htnMB)X:ur e was pour ed

and tho. 461 | MOQESIT RSN 1t on and parified by preparative LOVE to
yield the tip) e camnpmlopduyBadtign to/thdbdesceibey in exarhblbRRorlSEartiog with11. 16 (s,
. 910 ( °5. J&@Z-(ﬁ?—hpfﬁxogo%-clgllapobenSZhr?nzde %rrlm&cm)le (7§3 r%g, égl 1 mmol). Purification

by flash chromatography on silica gel, eluting with ethyl acetate afforded the title

compound (413 mg, 62 % yield) as a yellow solid :

20 'H-NMR (DMSO-dg) : 8.20 (m, 1H), 8.10 (s, 2H), 7.05 (m, 1H), 7.60 (t, 1H), 5.45 (s,

2H):

MS (-ve ESI) : 265 (M-H)".

Example 257 - Preparation of Compound 257 in Table 9

An analogous reaction to that described in example 232, but starting with
25  4-chloro-7-fluoro-6-nitro-quinazoline (610 mg, 2.67 mmol) and 5-amino-2-
(N-4-fluoro-3-chlorobenzamide)pyrimidine (750 mg, 2.81 mmol) at ambient
temperature. Ischexane (20 ml) was added and the solid collected by suction filtration,
dissolved in methanol and a sauturated solution of sodium bicarbonate added. The
resultant solid was collected by suction filtration, washed with water and dried to yield
30 4-(5-amino-2-(N-4-fluoro-3-chlorobenzamide)pyrimidine)-7-fluoro-6-nitro-quinazoline
(900 mg, 73 % yield ) as a brown solid :



IH), 7.94-8.03 (m IH, 7.33-7.60 (m 7H), 5.42 (s, 2H) : M (+ve ESI) :
546.5 (M H{. 20 Exanple 259 - Preparation of Conpound 259 in Table 9 An
anal ogous reso®ni/z9t o that described in exanple 258, but mirarnesmgfoni th |
-nmet hyl -4 pi perdi nenet hanol (282 ng, 2.1 8 nmol). Purification by flash
chromat ography on silica gel, eluting with 10 % net hanol in dichl oronethane

then increased pol arl to. 10 % met hanol °Pn di chl or onet hane cont ai ni ng 5 %
conc. anmoni a Z%RWIQ Ordsd: §-9% (A2l iipdHRAK 871 &, A1), 816-881y(e L H), 784-803 el | ow

lid @ " H NUR 1 8.62 I , 8.20
(d | H, 8 Ozé{%[jﬁzgiﬁﬁ ity 1 ), Bodibpy =3 B 02 (5 1 2D, S5
2,190t tve 138 2 M5 (+ve ESI) : 567 (MH)+.
3|(5|)1 Met h§/| aRREE 9IS % ‘{‘]' 584 agm a:%l (t\e/(ra a{) ) obt al( negb as
follows: a) A sg; i on ]fZEE \ﬁﬂy 1In(e)l"’sag a%l?; &‘@ﬁ%‘)&?ﬁé’ t(a?a'zacr??rdmfl 13
mol ) was addet patent EP -668498yA14- pi per di ne carboxylic acid (20 g, 111.3 3

mol ) and the m xtur gt ed al O 01/21597PCT/GBOO’03593 151 reflux for
18 hours. The e& e > < bleand the resultant solid

di ssol ved in dichl ommmaﬁwg a@énmmm&auaédhoasaaﬁda'{@%%&yﬁﬁédﬁhl@ g{QI‘mISOd' um
bi carbonate, dried (magnesium sul phate) and concentrated’to af

1- et hyl - 4- pi p%ﬂ&wl)daf%‘akxﬂmfema& Dt mybiens tamperagie andmm@ngmhm of9.52 g,
% yi el d 95 ,
50 % yield). 5mm,ge1a Mol aMtheadt sQépQﬁs‘id%ﬂoxgﬁ nﬁ@d@@%mtweg%rg Bigi?x%#deﬁz%% g

53 mmol) was dissolved in ethér and a
al um ni um H?/drtocréﬂluﬁomeﬁrahydrofuran (57 nm, 57.5 nmmol) added at 0 C and

the reaction I_ent. re and stirred
for 3 hours. ?‘QQM X‘ﬁgﬁf)%-c eﬁzaglréorg “zlﬁe)ﬁ%{uo %-h*ngm-gtu?qu
portion of wateoo@g m»smsl)adwea]ymmxﬂmcmc he deep!rkLehffdn M4as suct i on
10 filtration. g)t_flltrate was evapor at ed to afford the title conpound

(4.6 g, 68 % yHiErEAforal ml%‘%‘&ﬁ?@&@ﬂ%{ﬁl and allqyediiRvpIDMGENPENt tempergry t |, 1H)

3.20 (t, 2 3 55-1. 60
(m 2|(_|) 1"%0 @veggs l(?orlr?soméﬂea&ﬁh nu:x)l_t\l/ﬂeeQaéa%? ur?ct'i)f%oZW erQ?_g 111'1) %é&g%(d@ %‘5 60 -

Prepar at i of® of sobsiep efkidrozblori acid allﬂ the @lemolénmﬁ by Gitetion anst fusified be t hat
described in eﬁ&@ﬁmtﬁe %Cﬁ'f&at[)ryzeﬂ? the ﬁﬁ@éo‘iﬂp%gnm%, 7 % yield) :

H-NMR (DMSO-dg) : 11.16 (s, 1H), 9.10 (s, 1H), 9.05 (s, 2H), 8.62 (s, 1H), 8.20 (d,
1H), 7.94-8.03 (m, 1H), 7.33-7.60 (m, 7H), 5.42 (s, 2H) :
MS (+ve ESI) : 546.5 (M-H)".
20 Example 259 - Preparation of Compound 259 in Table 9

An analogous reaction to that described in example 258, but starting with

1-methyl-4 piperdinemethanol (282 mg, 2.18 mmol). Purification by flash
chromatography on silica gel, eluting with 10 % methanol in dichloromethane then
increased polarity to 10 % methanol in dichloromethane containing 5 % conc. ammonia
25 yielded the title compound (13 mg, 10 % vield) as a yellow solid :
"H-NMR (DMSO-dg) : 9.10 (s, 1H), 9.05 (s, 2H), 8.62 (s, 1H), 8.20 (4, 1H), 8.02 (m,
1H), 7.60 (t, 1H), 7.43 (s, 1H), 4.15 (d, 2H), 2.79 (d, 2H), 1.90 (t, 2H), 1.65 (m, 3H),
1.38 (m, 2H) :
MS (+ve ESI) : 567 (M-H)".
30 1-Methyl-4-piperdinemethanol used as starting material was obtained as follows:
a) A solution of 2N hydrochloric acid in dioxane (2.8 ml, 11.13 mmol) was added
to 1-methyl-4-piperdine carboxylic acid (20 g, 111.33 mmol) and the mixture heated at



4- (5-am no- 2- (N-4-fl uoro- 3-chl orobenzam de) pyri m di ne) - 7-f | uor o- 6- ni t r o- qui
nazoline (50 ng, 0.109 nmol). Purification by flash chronmat ography on
silica geM™WO®#9ng with 5 % net hanol in dichl or onet haReT/&B¢¥BIEd t he
title conpound (15 ngy, 33 %yield) : 20" HNWR (DVSO-d6) : 11.10 (s, | H),
9.05 (s, 2H), 840(5 I M 810(m I Hbs,1805(m 1H) 741760(m 3H),

5.80 (s, 2H) reflux N% F Ylglégq“l')e reacf} &Mokgenu HEHQ%F% 6 resu gflc'i on of

Cowpound 261°1n An anal ogous react |on escr In exanple
255, but st adifsohgd i dlhlﬂoﬁﬁxedmndﬂndnusl&"ndmm sdafirared fodutdoatofisodyym qui nazol i ne

(80 nmg, O.26 4-fl uor o- 3- enzam de) pyri m di ne
(76 my, O. 26"1%?'%‘ @8&% %‘FP("N?W""S&%“PP%‘HSMEE E‘gol ed, the solid
col | ected by)-séfyl- rdihd @FboRflicoerdl B¢t as Wivihite SS118E9.52 @, 50 Rlyieldhe title
corrpound (74 %42@(%1:@ d gls anég?? vvhlaf dfh%gisoch?orl de}%sa)rt : 30

' H NMR (I:fMSd?)d 6) L-Methyh4-pipsr lrmfrbﬂylwc’@sethﬂmer (8998, Y3gnmol)as dissplveds

8.39 (s, @etheﬁ(l%@ n(l}jﬂmd allN'Eo]uhon o§llth%mll"§l)1mn3urg‘§y§1£3n fema.h(#drdﬂran IZ]5)756 (t i
H J =8 H), 7.36 (s 1H, 3.75- 3 3. 35

(s, 6H) : V\DnD ﬁll zmvl) Ndedﬁ@fmmli@mcmzmxm a(llewed feSyvgrm; to mw(lt\/HrH)} VB
(-ve ESI) X ui.nazol i ne used
as the st artl i er(;%e'é%ndgfxée%r?ﬂﬁr%\ﬁat% (zc rdlsﬁ)g u%[nehyla y‘%r(gggﬂﬂ@g outlined
in patent: Vﬁtﬁﬁlﬁﬂﬁkﬁ ofiwateb (b wak edde6 and thPprpipitate icoltectzd bengiionnd 262 i n

:SI'? glr te i g gAn 3 ?rat? 2YRe Eiﬁra?t\baosgv;p%r;[ter}latg Sra ét?t?edcolrnrllml?ri(da(qz%l g?6g%(ﬁgla} asd) ’

4- (5-am no- Zaéd}blﬂ-}eﬁd&pfo 3-chl orobenzam de) pyri m di ne)-7-(1- net hyl -

Fite. compodniMiscrisos oh 39 6. £ 131»%%%%%@%; 10 54Hbs (s, tf‘ﬁ),

9.05 (s, 2H)16§1@6(&§2Hj '14)55-1?60‘{{% ﬁlﬁ& Habi)l 20%135}1? 8.20 (d, IH, 8.00
(m 1H), H) 400(m 2H), 2.74 (m
1H), 2.05 (SMSSHCE& 7b321(1\9-51)(m 4H) 1 05-1.40 (m 4H) : M5 (+ve ESI) : 553

(01 Bl PSRRI " 1208 10 10
An analogous reaction to that described in example 2 (part d), starting with
4-(5-amino-2-(N-4-fluoro-3-chlorobenzamide)pyrimidine)-7-fluoro-6-nitro-quinazoline
(50 mg, 0.109 mmol). Purification by flash chromatography on silica gel, eluting with 5
% methanol in dichloromethane afforded the title compound (15 mg, 33 % yield) :
20 'H-NMR (DMSO-dg) : 11.10 (s, 1H), 9.05 (s, 2H), 8.40 (s, 1H), 8.10 (m, 1H), 8.05 (m,
1H), 7.41-7.60 (m, 3H), 5.80 (s, 2H) :
MS (+ve ESI) : 428 (M-H)".
Example 261 - Preparation of Compound 261 in Table 9
An analogous reaction to that described in example 255, but starting with
25  4-chloro-6,7-bis(2-methoxyethoxy)-quinazoline (80 mg, 0.26 mmol) and
5-amino-2-(N-4-fluoro-3-chlorobenzamide)pyrimidine (76 mg, 0.26 mmol). On
completion, the reaction was cooled, the solid collected by suction filtration and washed
with ether to yield the title compound (74 mg, 46 % yield ) as an off-white
dihydrochloride salt :
30 'H-NMR (DMSO-dg) : 11.63 (s, IH), 11.27 (s, 1H), 9.09 (s, 2H), 8.84 (s, 1 H), 8.39 (s,
1H), 8.20 (dd, 1H, J = 8, 2 Hz), 7.96-8.03 (m, 1H), 7.56 (t, 1H, ] = 8 Hz), 7.36 (s, 1H),
4.31-4.40 (m, 4H), 3.75-3.80 (m, 2H), 3.35 (s, 6H) :



4- ((3-am no- 6-pyri di ne) am no) - 6, 7- di met hoxyqui nazol i ne (100 ng, 0.336 nmol)
and benzoic acid (45 ng, 0.37 mol ), yielded the title conpound (70 ng, 51
% vyield) aswvemoi/o$si-white solid, after purification by fPESI-BK#at ogr aphy
on silica gel, eluting with 2% nethanol in dichloronethane : 20 ' H NWR
(DVMBO-d6) : 10.66 (s, 1H), 9.00 (d IH), 137989 (s, IH, 8.39 (s, IH), 8.33
(dd, IH), 8.17 (d, 55’25 801 (m 3H), 7.40 (s, 1H), 4.01 (s,
3H), 3.99 (s, Pslﬁ)(-*veE 43U 400 (MH) MS (+ve ESI) : 402 (MtH)f.

4- (( 3- am no- 6- Ky ) 7- di met hoxyqui nazol i ne, used as the
starting rraterllmgl(xg 2 \%/g}s@gb}g)gl ned as follows : a) Sodium hydride (2.40 g
of a 60% sus pe%r§ihbm- A-bis(Hreethioxysitioxy)emir@zoting ujedigs the stafifgdnateyiabwed| ut i on of
4-chl oro-6, 7-di | I

2- am no- 5- ni trob%ﬁgo%q&eg?%tg‘gg&&?&éﬁﬁm&f T%g%egfi%t%yﬁlgr%m de (100 nil)
and the react Efampegéd draﬁbn%ﬂ(?ﬁn amd 62 iwTakle 9The reacti on was cool ed,

poured into water 30 (1 a.nd t S a neuIraI

Col | ection of the rdh °§ﬂ‘fs %f‘?famﬁgﬂf dg‘&’é‘\?lgd’?me’f%’}p?erg%ﬁ) ?timéllng he title
conpound (3.7 5-Bdindo)d ﬂho@&mdﬂéﬂeh@nﬁw}pﬁmdlw& (1 M@hfEd ) @ 326 (MH)'
WO 01/ 21597 PCT/ GB00/ 03 153 MS (+ve ESI) : 328 Qe b). 10% Pl at i num

on carbon (50 Piger mem%omwﬁmm&m&mg %lfamwfﬁe d the title
4-((3-nitro-6- di met hoxyqui nazoline (3.5 g, 10.7 nmol

| n((et hanol 1%@?%@&%;8 #@Z nper aturgqand t he reaf:t | ongstl rred for) 16
hours undens an IENMRTWB@%) oift GS;(&MH@;&QS((& 2hD..635 (sHiH)t 8.4Q {soriDo8.34 (e
reaction throu |eIded
4- (( 3-am no- 6-pyTri 8$ﬁ g;ﬁﬁgﬁﬁ))( ?g?z%né%ﬁhxy%.(na r’%é(s(’gHi}Q(%? gﬂA)yi el d)
as whi te8 sol i 2174 (m, HH)!M?)K@JM t@)- 1.95&%2&?(505 lﬂ)h@{m&lﬁl(((js 1H), 7. 33 (;i,
1H J = Hz) to 7. s, 1H, 7.17 , IH J = Hz),
3.95 (s, 3H), %‘géﬁve(@)sﬁ%j(we ESI) : 298 (MrH)+ Exanple 264 -

Preparation ofg aﬂaaoﬂ'abtﬁnmnamggmtmguo reaction to that
described in exanp e , start] ng
15 An analogous reaction to that escrxbed in example 125, but starting with

4~((3-amino-6-pyridine}amino)-6,7-dimethoxyquinazoline (100 mg, 0.336 mmol) and
benzoic acid (45 mg, 0.37 mmol), yielded the title compound (70 mg, 51 % yield) as an
off-white solid, after purification by flash chromatography on silica gel, eluting with 2%
methanol in dichloromethane :
20 "H-NMR (DMSO-dg) : 10.66 (s, 1H), 9.00 (d, 1H), 8.89 (s, 1H), 8.39 (s, 1H), 8.33 (dd,
1H), 8.17(d, 1H), 8.01 (d, 2H), 7.59 (m, 3H), 7.40 (s, 1H), 4.01 (s, 3H), 3.99 (s, 3H) :
MS (-ve ESI) : 400 (M-HY,
MS (+ve ESI) : 402 (M+H)".
4-((3-amino-6-pyridine)amino)-6,7-dimethoxyquinazoline, used as the starting material,
25  was obtained as follows :
a) Sodium hydride (2.40 g of a 60% suspension in mineral oil, 60.0 mmol) was
added to a solution of 4-chloro-6,7-dimethoxyquinazoline (4.48 g, 20.0 mmol) and
2-amino-3-nitropyridine (3.33 g, 24.0 mmol) in dimethylformamide (100 ml) and the
reaction was heated at 70 °C for 16 hours. The reaction was cooled, poured into water
30 (100 m!) and the pH was adjusted to neutrality. Collection of the resultant solid by
suction filtration yielded the title compound (3.7 g, 57 % yield) as a white solid :
MS (-ve ESI) : 326 (M-H),,



5- et hyl - 2- pyrazi necarboxlic acid (51 ng, 0.37 nmol), yielded the title
conpound (32 15 ngy, 23 %yield) as an off-white solid : 'H NVR (DMSO d6)
10. 87 (s, WOM215910. 25 (s, 1 H), 9.18 (s, | H), 8.95 (d,PANEBBOIE (s, 1 H),
8.57 (s, 1H), 8.42 (d, 1H), 8.25 (dd, 1H), 8.02 (s, 1H), 7.20 (s, 1H), 3.97
(s, 3H, 3.92 (s, 3H, 2.63 (s, 3H) : Mp (+ve ESI) : 418 (MrH) +. 20

Exanpl e 265 - Pre Lonmpound 265 in Table 10 An anal ogous reaction
to that descMPKEY %M%‘MZ?, but starting with

4- ((3-am no-g- pyrm%mﬂrﬁmmm&nlsmm@m.mmui)waddeamucn&mig;f o 34 ol )
and picolinic acid

46. myg, 0.37_mml), yield et C (63 no,
34 %yield) H§3Hiro- WWW%‘F%‘“@HJ@M%‘P@%“‘BWFN@ ‘Pﬁgﬁ o)
chromat ogr ap{gﬁo ) at Enlnbﬁﬁt tEfberatfeldntl Bk r@dchbn a%’cdgé- I'Gﬂfohﬁriﬁherlaﬂ
di chl or onet h VR (DVSO-d6) : 11. 1H), , 8.87 (s,
1H), 8. 75 (mtmmsptn)ere og hyﬂxogem(Z mbp). Filiratign erﬂle @Pgnonsluquh(qpadmye ltqanrlo (m
1H), 7.40 (s (; 99 (s, 3H) : MBS (+ve ESI) : 403 (MH)+.
Exanpl e 266 S-Obfs s 01- or{ﬁg?c:i‘ggle]%gnd 266 in Table 10 30 An anal ogous
reaction to 4 t(atandms&@yﬂuknb)mne)eé.ﬁfdlmetno@@gummlm @Aizga 81 e yield) aguvhitgl di ¢
acid (64 nyg, 937 mmol ), yielded the title conpound (20 ng, 10 %yield) as
an off-whit® Qol id : WO 01/21597 PCT/ GB00/ 03593 154 'H NMR (DVSO d6)
10.94 (s, | YW-NMR OMS0(d) : 9.68s, 119), 801 (s 1H), 788 (4,953 =(&Hz)| 7.B) (s, 8HR7 (s, 1

I M i AC St B MO R R P

3H UV@IS'%&QES 4598 (MMeR) +. 5 Exanple 267 - Preparation of Conpound
267 in Table 10 An anal ogous reactlon to that descri bed in exanple 265, but
starting wit : of Componnd 264jinEabletd o 37 mol), vyielded the

F itle conpound (gmg%a%o%o ﬁe/clugg@tgglsde@?lg% {n e‘é’g%%l@zg?lbhgstamn it (d( DVBO- d6)

8.70 (s, 1H), to I H,
7.2 (s, |H),5-meRyl- (pryralzfl#qarbﬂaxﬁéac(l@(S 13§, 0.37 ngmol}, yjeldsdijhe titlTompound(3?) : 479

(M1-1)- 15 Nr%g,(2+3 ‘ﬁ;yleﬂ) as an o -whgte s<|)_ﬁd
TH-NMR (DMSO-ds) : 10.87 (s, 1H), 10.25 (s, 1H), 9.18 (s, 1H), 8.95 (d, 1H), 8.70 (s,
1H), 8.57 (s, 1H), 8.42 (d, 1H), 8.25 (dd, 1H), 8.02 (s, 1H), 7.20 (s, 1H), 3.97 (s, 3H),
3.92 (s, 3H), 2.63 (s, 3H) :
MS (+ve ESI) : 418 (M+H)".

20 Example 265 - Preparation of Compound 265 in Table 10
An analogous reaction to that described in example 127, but starting with

4-((3-amino-6-pyridine)amino)-6,7-dimethoxyquinazoline (100 mg, 0.34 mmol) and
picolinic acid (46 mg, 0.37 mmol), yielded the title compound (63 mg, 34 % yield) as an
off-white solid, after purification by flash chromatography on silica gel, eluting with 2%
25  methanol in dichloromethane :
'H-NMR (DMSO-dg) : 11.05 (s, 1H), 9.11 (d, 1H), 8.87 (s, 1H), 8.75 (m, 1H), 8.44 (m,
2H), 8.18 (m, 2H), 8.09 (t, 1H), 7.70 (m, 1H), 7.40 (s, 1H), 4.01 (s, 3H), 3.99 (s, 3H) :
MS (+ve ESI) : 403 (M+H)".
Example 266 - Preparation of Compound 266 in Table 10
30 An analogous reaction to that described in example 265, but starting with
quinaldic acid (64 mg, 0.37 mmol), yielded the title compound (20 mg, 10 % yield) as an
off-white solid :



Exanpl e 268 - Preparati on of Conpound 268 in Table 10 An anal ogous reaction
to that described in exanple 263, but starting with 1s

3- met hoxy- 2xwo éwossenzoi ¢ acid (73 ng, 0.37 nunol), yiel dedriBes/assssl e
conmpound (32 ng, 20 %yield) as an off- white solid : '"H NW (DI\/SOdG) :
10.81 (s, 1 H),10.27 (s, | H), 875(d | : 858(s I H), 42(d, I
H, 8.4 (s, | H, 7.73 (t, 1H), ‘é‘H), é ? s, 311),
3.95 (s, 3H): ESNMR/@MSD)M 1&?5(5( N/Hbd)1022®sr1/8)(9mé F_!SD)SG (41717H)(K45 Sk,

Exanpl e 269 - e i b | reaction
to trrﬁat descnﬁ@dg%?&é%g@pg 6(%59{?’% tart?%\gﬁm}ﬁhéggﬁug?ﬁ@g g?fzoic

aci df§7alh_rrg, 07.3§7(tmml720§s; HE)dEGf[i)'(\%g{}anges ?Ifbrgzu?d (iI?:I) ng1083%2 yi i:_l;:l) as
an of f-white sgl.,i ; : s, : : s, :
8.83 (d, IH), %‘HS ﬁﬁwﬁ%(dd | H, 8.57 (s, | H), 8.48 (d, | H),
3(3 153|(_|;j 1 %,( 15367-]? aratiod) of Oéin 6\“41237211 gble iM 3.98 (s, 3H), 3.95
s ; ve

01/ 21597 PCT/ GBOO/ 0"55@3108%556@%‘&% Qqseﬂbedrﬂ? @ﬁaw&t%ﬁérb%ﬁwéaawé‘%}nd 270 in
Table 10 An ang et diOfkid @sthRb, 3@%%&61 %Qe&ﬂxe%ﬁ@g&h;‘%ﬁ@@im Ui,

starting with 2 yIthl 0) benzoi ¢ aci d yie ded the
title corrpouncb’l?ld)las otfpwhitegpNd el d) as an off Wmte solid : 5 "'H NW

(DVBO- d6) 1, 8 40
(d1H 5. 05 AMISUD: de?o%(ﬁ#sgﬁ? 405, 37825, 30 5B TR g
3H), 3.95 (&, H{-))72(91H37(E(§J-9}D AB5 (s; 918), ESI X5, 3HNM46 (M H)' M5 (+ve ESI)
448 (MrH) +. 1 arr% % }Fr eparati on of Conpound 271 |n Tabl e 10 An
anal ogous reac ne (I\Ae Crl bed in exanple 263, but starting with
cycl opent anecaquwasI) amqwm* ng, 0.37 mml) yielded the title conpound
(20 ng, 15 %%leld) : H-NNR(CDC13) . 8.67 (s, 2H),
.52 (s, 1 H),Expmy 1y | H),

An an;xlogous reaction to that descnbcd ,m example 263 but starting with
15 3-methoxy-2-nitrobenzoic acid (73 mg, 0.37 mmol), yielded the titie compound (32 mg,
20 % yield) as an off-white solid :
'H-NMR (DMSO-dq) : 10.81 (s, 1H), 10.27 (s, 1H), 8.75 (d, 1H), 8.58 (s, 1H), 8.42 (d,
1H), 8.4 (s, 1H), 7.73 (t, 1H), 7.55 (m, 3H), 7.2 (s, 1H), 3.97 (s, 3H), 3.95 (s, 3H) :
MS (-ve EST) : 475 (M-H),
20 MS (+ve ESI) : 477 (M+H)".
Example 269 - Preparation of Compound 269 in Table 10
An analogous reaction to that described in example 263, but starting with
2,4-dinitrobenzoic acid (79 mg, 0.37 mmol), yielded the title compound (13 mg, 8 %
yield) as an off-white solid :
25 'H-NMR (DMSO-dg) : 11.04 (s, 1H), 10.3 (s, 1H), 8.83 (d, 1H), 8.75 (d, 1H), 8.65 (dd,
1H), 8.57 (s, 1H), 8.48 (d, IH), 8.15 (d, 1H), 8.05 (s, 1H), 8.0 (dd, 1H), 7.2 (s, 1H), 3.98
(s, 3H), 3.95 (s, 3H) :
MS (-ve ESI) : 490 (M-H)’,
MS (+ve ESI) : 492 (M+H)".



15 7.2 (s, 1H), 7.12 (s, 1H), 4.00 (s, 6H), 2.75 (m 1H), 1.61-2.09 (m 8H)
; M5 (-ve ESI) : 392 (MH', M (+ve ESI) : 394 (M+H)+. Exanple 272 -
Pr epar at i @ @R15¢bnpound 272 in Table 10 An anal ogous r 43 GRINOIE t hat
described in exanple 265, but starting with 20 cinnamc acid (55 ng, 0.37
rrrml) yi el ded the t|tIe corrpound (4 ng,55 %yield) as an off-white solid
: "H NWR (CDC13) :_8. 12(s| Hy, 8.00 (d, 1H),
7.80 (d, | Hgxample i ' S 4SCTH 3H) 7.38 (m 4H), 7.23
(EZ § 1H), 422 (5& l(_i)dAnldﬂaloéczus ré&télgf-t}),that ﬁezsgﬁbe(ds'm exdriple %ﬁBut(s?;té@'ﬁnth 25 M5 (- Vef
: +tve : | e eparation o
Conpound 273~ Gmﬁﬂv’étb}oébell@%ﬁc“&ﬁ@%&}g “P‘E%QQ%“E@F m@%@r(lg ﬁ] exanpl e
263, but stay - xyphenyacetic acid (62 ng, 0.37 nmmol),
yi el ded the t a%\%ﬁngfguéﬁtg?&m ng, 21 30 %yield) as an off-white solid :

V\D 01/ 21597 'REVMBIDMSAELB: 10466s, 1TH).NORS (HNED- &80 (s; 1Hp8.53(s #H). 8140 (d:0. 17 (s,

) 7 2a (o 08 R, 150 Gipomer 2 B, 740} . ds(E s es 3, UG 5,

3.72 (s, 3HR24BAH)Y:s, 2H) @ M5 (-ve ESI . 444 (MH)' 5 M5 (+ve ESI)
446 (MHH) +. nmp 27 reparation of Conpound 274 in Table 10 An
anal ogous ré&ggvﬁh?%po ‘éﬁ&M Woscribed in exanpl e 263, but starting

t hi ophene- 3-8 camqviH)48 ng, 0. 37 rrm)l) yielded the title conmpound
(29 ng, 16 Y%vyi eId as a whlte solid: 10 'H NVR (DVSO-d6) : 10.32 (bs,
111), 8. %0 (E g- Brepagation of Compognd 271 infable 1§ 153 30° (m 3H),

7.60-7.70 (m 2Agbzz?ﬁ)%oﬁﬁeachwtotﬂatgéscﬁﬁedlﬁ@cam o 88 Bublarbipwith) 3. 23-3 45
(m 6H), 2.20-2 (-ve MH M (+ve ESI) : 408
(MtH) +. 15 ByelopéntareFsboxyle eqid (43tme: A. 3a1mmxd)rmﬂﬂ¢é twsleu campew1dd2q mg, 1

% yield) as an off-white solid :

'H-NMR (CDC};) : 8.67 (s, 2H), 8.52 (s, 1H), 8.20 (s, 1H), 7.95 (d, 1H), 7.62 (s, 1H),
15 7.2(s, 1H), 7.12 (s, 1H), 4.00 (s, 6H), 2.75 (m, 1H), 1.61-2.09 (m, 8H) ;

MS (-ve ESI) : 392 (M-H),

MS (+ve ESD) : 394 (M+H)".

Example 272 - Preparation of Compound 272 in Table 10
An analogous reaction to that described in example 265, but starting with

20 cinnamic acid (55 mg, 0.37 mmol), yielded the title compound (4 mg, 2 % yield) as an
off-white solid :
'H-NMR (CDCl,) : 8.8 (s, 1H), 8.63 (s, 1H), 8.22 (s, 1H), 8.00 (d, 1H), 7.80 (d, 1H, J =
16 Hz), 7.58 (s, 1H), 7.54 (m, 3H), 7.38 (m, 4H), 7.23 (s, 1H), 6.59 (d, 1H, J = 16 Hz),
4.06 (s, 3H), 4.02 (s, 3H) :
25  MS (-ve ESI) : 426 (M-H),
MS (+ve ESI) : 428 (M+H)".
Example 273 - Preparation of Compound 273 in Table 10
An analogous reaction to that described in example 263, but starting with
4-methoxyphenyacetic acid (62 mg, 0.37 mmol), yielded the title compound (32 mg, 21
30 % yield) as an off-white solid :



An anal ogous reaction to that described in exanple 263, but starting with
4- ((3-am no- 6-pyri di ne) am no) - 6- net hoxy- 7- ( 3- nor phol i nopr opoxy) qui nazol i ne
(100 ng, O.wdowred?) and 2-t hi ophenecarboxylic acid (33 rrgY/aBM@&s¥0Il ),
yielded the title conmpound (5 nmy, 3 %yield) as an off-white solid : 20"
H NVR (DMSO-d6) : 10.38 (s, | H), 10. 23( I H), 8.77 (d, | H), 8.57 (s,1
Hy, 8.10 (dd, ,111) 7704(?} , 71.16 97 (s

3H), 3.60 (rn, &WR@WO( 12)-%3(8 1248 1}7&? 198, 65@9@*){%@@@% 8RB(%- ve

s am o, b T e SrivRdi g, e Tt BB, san e amas o,

used as the sﬁm(s,&ﬁ),ﬁé‘ﬂés,ﬁﬁl),j 5Rd(s, 20t ai ned as foI lows : a) A solution of

2-am no-5-nitr i dihe Ll O Y 12 mmol ),

4 chl or o- 6- mtﬁ%%@% ’i nopr opoxy) qui nazol i ne (3.38g, | Ownol) and
.OM sol ut 5onm(+hyg$@gm @ppfide in diethylether (10m, 10mml), in

|sopropanol (125 vas heate .eLh her aI | owed to

evapor at e t henExamplgd74 P St PPEe~t he reacti on was

all owed to cool to maﬁgbustx‘ééﬁ%ﬁ@ﬂt%escﬁ&ﬂn@@iahﬁﬂé’%ﬁﬁm@@ﬂm pr eci pi t at ed

was col |l ected by suction filtration, washed with di et hyl ether gz X 50 m),
WD 01 /21597 P@vptm? ~guExslic aciky(48imes & 67 menolnyinldedsine (IQQ)GRWBOU%@ Mgi¢al i sed
wi th concent rat. gﬂﬁ asgpnia. The resulting solid was collected by
suction flltratlon W th water then acetone. Drying in vacuo

yi el ded 10 'HNMR (DMSO'dﬁ) 10.32 (bs, 1H), 8.90 (s, 1H), 8.81 (s, 1H), 8.39 (s, 1H), 8.15-8.30

?2( g S n|5 g r 056 /gggyfwgﬁﬁ.gl E%yge?g Fsr roas Z‘OIQ—EN%%S %W%}, C)@ﬁgy%%y ?Qezol i ne

8.63 (s, 1H), 8{{)4520&30%1),2}1)7 98 (s, 1H), 7.22 (s, 1H, 4.20 (t, 2H), 3.57
4 2.43 2 1.93 2 . M5 (- ESI) : 439
gmH)H) b) 100/§Vi56(r‘1€$t)§illhrﬁggﬁrMcé$bon (50ny, (().m047gml) V\ﬁg \z;gded %o a stirred

suspensi on  10M®N+ve ESI) : 408 (M+H g
4-((3-nitro-6-pyridine am no) met hoxy- 7- 2(73.rmr phol i nopr opoxy) - qui nazol i ne

(2.1 g, 4.178 Example2¥S D ompoung A} enperature and the
reaction stirred fof, Rhe& b 1 ne

ti ¢
reaction was fil tereda’%?hfgoug a%abllga K ?&c@‘%&?‘z r?% t hemsfgtlr egt evapor at ed
in vacuo to yi€{@- a«mmuslé»pyndme)ammo) 6-methoxy-7-(3-morpholinopropoxy)quinazoline (100

4 ((3-am no-6- pyrg £ e BT, P9k TR DRI o AR 80 SR QPRI Bk nazol 1 ne

(1.89

compound {5 mg, 3 % yield) as an off-white solid :
20 'H-NMR (DMSO-dg) : 10.38 (s, 1H), 10.23 (s, 1H), 8.77 (4, 1H), 8.57 (s, 1H), 8.10 (dd,
1H), 7.70 (s, 1H), 7.16 (m, 4H), 4.18 (t, ZH), 3.97 (s, 3H), 3.60 (m, 4H), 2.47 (m, 2H),
2.40 (m, 4H), 1.98 (m, 2H) :
MS (-ve ESI) : 519 (M-HY,
MS (+ve ESI) : 521 (M+H)".
25  4-((3-amino-6-pyridine)amino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, used
as the starting material, was obtained as follows :
a) A solution of 2-amino-S-nitropyridine (1.67g, 12 mmol),
4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (3.38g, 10mmol) and 1.0M
solution of hydrogen chloride in diethylether (10ml, 10mmol), in isopropanol (125 mi)
30 was heated and the diethylether allowed to evaporate then heated at reflux for 3 hours
before the reaction was allowed to cool to ambient temperature. The solid which had

precipitated was collected by suction filtration, washed with diethyl ether (2 x 50 ml),



15 g, 97 %yield) as an off white solid: M5 (+ve ESI) : 411 (M+H) +. Exanple
276 - Preparation of Conpound 276 in Table 11 An anal ogous reaction to that
descri bedwWiorf1@¥8hpl e 275, but starting with 2-thi ophef&IESWESEEid (19 ny,
0.12 mml ), yielded the title conpound (9 rrg, 14 % 20 yield) as an
off-white solid : IHNW (CDC13) : 87 S, 840(5 1H), 8.05 (s,

1H), 7.80 (m 7.45 (s, 1 00-7.15 (m 3H),
4.21 (t, 3H)dlssélv€fbm4”"6¢5 é@f"ns%)f “e‘s“a}‘%"d(‘fﬁ‘h iﬂ!t;:e“ 2 &%“?“%“?E“‘Pﬂ‘.“a £ 2.20
(in, 2H ' MauftingQokbiis dollectell Hyublion fAkatidn, (ashed E& Wwater héh adehdnid) +. Exanpl e
277 - Preparation of ConEl ound No. 277 in Table 11 An anal ogous reaction to

that descri F¥yingdn wcyapelde®  put starting with 2-anmi no-5-chl oropyr| di ne

(57 ng, O. 5Q& (:a%:ﬁw -6:p{tidine)amino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline (2.3
4- chl or o- 6- x;? 7?&l -“Il%))l‘ pho)l I nopr oypo>$y)qm nazgl |pneY)q( 187 ( Og 50 mml)

30 yi el ded t%a'leld)taS@bGMGnd (87 ng, 37 %yield) as a pale yeI | ow solid

Thy. 8 30 (PR, o ) 1) SRS BPRag o8, hone i, b B [
2H), 4.00 (h208(t)2H)3.98(nf,#H), 2143 (1, 2H)2.31 (m,3H), 1.8 @128 30 (rn, 6H) 2 35
(m 2H) :Nolv%déwenﬁgﬁT B?@ﬁ'[ .( MtH) +. 5 Exanpl e 278 - Preparation of

Conpound I An anal ogous.reaction to that described in
exanpl e 275,p)but 19%alladiGm\vhichrboB(SOmgl| 6.04 Tmirnblp waviddedidi edmfré& suspensdn22

mol ), eldedthet | e, conpa % el d an of f te

Tort o oy aurd-(cBmist-drmyridineiing) ¢ wehe Ryl -G mppholpopidsrscmizpiute (31l

g gg (8t 36 (%43%01%916&1&51 (39(319) ﬁtrﬁnbllenﬂempgraﬁﬁe z{rﬂlthéh@ctloﬁ s@n@ccgﬁlé 3% 3‘:1)
(m

4H), 3.23-3. WS(Wer@H)aun@p@F%e of lydw@%a Tllr—ﬁeacﬂquw(sf\}'éfeéﬁryush appd of gglits - VB

(+ve ESI) g}{r;]éq, APInSaldodo yield Gigr ation of Conmpound No. 279 in
Table 11 15 n anal ogou eactnl Sn tg tchat descri bed in exanple 275, but

starting w t4((3-amino- 6-pynd1ne)am1no) -6-methoxy-7-(3-morpholinopropoxy)quinazoline (1. 89
15 g, 97 % yield) as an off white solid:
MS (+ve ESI) : 411 (M+H)".
Example 276 - Preparation of Compound 276 in Table 11
An analogous reaction to that described in example 275, but starting with

2-thiopheneacetic acid (19 mg, 0.12 mmol), yielded the title compound (9 mg, 14 %
20 yield) as an off-white solid :

1{1-NMR (CDCL) : 8.70 (s, 2H), 8.40 (s, 1H), 8.05 (s, 1H), 7.80 (m, 1H), 7.45 (s, 1H),
7.20-7.25 (m, 1H), 7.00-7.15 (m, 3H), 4.21 (t, 3H), 4.00-4.05 (m, 5H), 3.75 (m, 4H),
2.45-2.61 (m, 6H), 2.20 (m, 2H) :
MS (-ve ESI) : 533 (M-HY,,

25 MS (+ve ESI) : 535 (M+H)".

Example 277 - Preparation of Compound No. 277 in Table 11
An analogous reaction to that described in example 8, but starting with

2-amino-5-chloropyridine (57 mg, 0.50 mmol) and
4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline, (187 mg, 0.50 mmol),
30 yielded the title compound (87 mg, 37 % yield) as a pale yellow solid :



benzoic acid (32 ng, 0.22 mvol ), yielded the title conpound (26 nag, 17 %
yield) as an off-white solid : '"HNW (DVsO-d6) : 10.30 (s, 1 H), 8.80 (s,
| H), 8.61 @meikiddhy, 8.20-8.30 (m 2H), 8.10 (s, | H), PcHaBIwvBsHI(m 5H),
7.22(s, 1 H, 4.25 (t, 2H), 4.05 (s, 3H) 3.80-3.91 (xn, 4H), 20
3.23-3.45 (m 6H), 2.20-2.30 (m 2H) : %ve ESI) 513 (MH)' MB (+ve
ESI) : 515 (IVH—|) . Exanple 280 - Prep ar at?on of Conmpound No. 280 in Table
11 An anal ogou$-NdMROMPO e tskﬁ’ét(s,déﬁ&i&iédlﬂ)ns é@(@nﬁﬁk:SZ?Bi 1Byt ®t@nt i ng

1411 25 4.0 ongbyna Gl S1n¥on @ 28, IR ey N S Sompoune

111), 8.80 (s, 6H),—Dz356n67.‘H}(s IM 8.40 (d, IH, 820 (d, 1H), 8.10 (s, IH),
8.00 (d, 2 2 1H), 4.25 (t, 2H), 4.05 (s, 3H),
3.80-%. 91 (H)m ’Miﬁ)% %ﬁ% ‘Q’&“ - (S ;?20-2.30((m 501-1) : 3§)S|vs (H)-ve ESI )

1 547 (M H)s, Em.gwmﬂ%bmumaf@%ﬂrmmmmmmw GBOO 03593 159
Exanpl e 281 - Preparation of Com 11 An anal ogous
reaction to that dWGéWl‘Wcﬁ%atﬁﬁhaéd‘?%bed%?W?&ﬁr@tW“l’“ﬁg“’1

3, 4-di chl or Obeﬁg—ﬁicﬁloﬁ%hﬂzofcza&dm mg; dﬁz mg)peléféﬁhéi% dobifpoluld B9 H%Of@%und (11

ng, 12 % vyield) as an off-white solid ( DVSO- d6) 30 (s
1H), 8.80 (s, viehl)asgneff-whitesalid: 8.43 (d, 1H), 8.25 (s, 111) 8.20 (d,

2ty 405 (s, TSR PESERL 0 St %*zé'%lf%“*éms i Eaodbymag Bl

M5 (+ve ESI)8.15- S&@(x(lMI}H) $.10 Fa bi), 8.0292, ZH)PFIBMW aH),dr000s, TONPASHY 2Ny, 282

in Table 11 10 le 275, but
Sarting with +8 e S9053 (5 EbeR2un ds ki a1 S3E R0 T, 30 ol | “yielded
the title corrmgrqd:eézsg Isgl(Mz-m % vyi el d) as an off-white solid : 'H NMWR
(DMBO-d6) : 10,30 (s I-% (s, 1H), 8.61 (s, 1H), 8.30 (d, 1H),
8.15-8.25 (mM3{meEH): 3((M+H11 8.05 (m | H), 7.62 (t, | H, 7.29 (s,
111), 4.25 (t,gghliple S190%rk raﬁkﬁofc m8 NS 2 PlinFbMY) . 3-23-3.45 (m 6H),

2.20-2.30 (m
15 An analogous reaction to that described in example 275, but starting with

benzoic acid (32 mg, 0.22 mmol), yielded the title compound (26 mg, 17 % yield) as an

off-white solid :

"H-NMR (DMSO-dg) : 10.30 (s, 1H), 8.80 (s, 1H), 8.61 (s, 1H), 8.20-8.30 (m, 2H), 8.10

(s, 1H), 7.52-7.70 (m, 5H), 7.22 (s, 1H), 4.25 (t, 2H), 4.05 (s, 3H), 3.80-3.91 (m, 4H),
20 3.23-3.45 (m, 6H), 2.20-2.30 (m, 2H) :

MS (-ve ESI) : 513 (M-H),,

MS (+ve ESI) : 515 (M+H)".

Example 280 - Preparation of Compound No. 280 in Table 11

An analogous reaction to that described in example 275, but starting with

25  4-chlorobenzoic acid (41 mg, 0.22 mmol), yielded the title compound (24 mg, 18 %
yield) as an off-white solid :
'H-NMR (DMSO-dg) : 10.30 (s, 1H), 8.80 (s, 1H), 8.61 (s, 1H), 8.40 (d, 1H), 8.20 (d,
1H), 8.10 (s, IH), 8.00 (d, 2H), 7.61 (d, 2H), 7.29 (s, 1H), 4.25 (1, 2H), 4.05 (s, 3H),
3.80-3.91 (m, 4H), 3.23-3.45 (m, 6H), 2.20-2.30 (m, 2H) :

30 MBS (~ve ESI) : 547 (M-H),
MS (+ve ESI) : 549 (M+H)".



M5 (-ve ESI) : 565 (MH)' M5 (+ve ESI) : 567 (MrH)+. Exanple 283 -
Preparati on of Conpound No 283 in Table 12 An anal ogous reaction to that
descri bedWomasdipl e 6, but starting with 20 PCT/GBO0/03593
2- (N-benzoyl ) - 2, 5- di am nopyri dine (128 ng, 0.60 mml) and
4-chl oro-6, 7-di rret hoxy qui nazol i ne (1355579 0.60 nmmol ), yi elded the title
conpound ( , ! 3 lid : ' H NVR ( DVMSO d6)

11.54 (s, 1Hsxampie 28 -Ereparatic : ghledl g4y 8.74 (d, 1H, J
=2 Hz), 8.36 (SAlﬂdﬂ)llo &s@&cﬁdﬂolﬁdﬁd&smbéﬂdﬂé&am;ﬂci’?o’ balcktarting with = 2, 8 Hz),

400 ES 35531‘)1 1,%;‘)8@2%72.1%}(;(23 mig%ﬁ msrﬁ), mé? ﬂ\sélﬂsﬁpouni'é%‘ rew%%é( > 50,

2- (NBenzoyIs)ielg)gagbﬁtq,mg%ﬁddl ne, used as the starting materi al vvas
obtained as | follows : } m Xt u of no- -ntrgarldlne 00 g,

14. 4 ol aHdNb@n@MSOdn) otQ-3(s, éli) §€F°nﬂs lfi)ésélr(ﬁdlli)sﬁré ddbDe¥i2?
pyridine (421@[ Pzgg%rﬁio)' 1o @r2H), ?Tgslgé 1H0PE] :lfrjef E%Stlmsﬁi‘ﬁ{temi he

reaction wa cooI to’a t'enper at poured intdo WO
01/ 21597 PC'IZHEE(@JIOBMG-B 916, 48, 823 34650mybh), éﬂ@-i’c}%(npﬂblds pitated solid was
col | ected by, Ld f§813 en. Washing of the solid with water (3 x 100
m) and dryl%g 3‘| eI ed 2- (N-benzoyl ) - 2-am no-5-ni tropyridi ne
(3.16 g, 90 Eﬁg@@éﬁz-ahegammefcoinp’ ound N6 280kh Tahle® d6) : 11.49 (s, | H),

9.23dIHJ 2 H.J .= 28 5.8.43 (d, | H J =8
oy 6008 (i 1 Aol ipston fodhar edokibsd A eKigblé g bpaiyds |0
(MH" IVB :{ m&oﬁsﬂaombeaﬁdlc 40yl t24-mg, 0)14 Sedol) Vidded tasitleompourd(19 fhgg, 6. 76

nol ) was added portion-w se to a solution 2-(N-benzoyl)
2- ami no- 5- n|21réﬁW4)dFﬁ’e°fif3‘Q’§°ﬁ%h 1.35 mmol ) in a nmixture of ethanol (25 10

m) and wat N8Y:de) R0 5 CltH)OE‘sMV?sS mseastecksafn)rsfabgerlﬂmrs?ﬁsasnut es,

cooled to a |ent enperature a he et hanol was r€hove n vacua. The

resi due was (paﬂHD,t& m(@le)b&Oﬁ\éB,rﬂEWaY 62 (t( Bl 29 dh dHat42A (La8Dt 402(s¢ ), i ) |
t he or an e t hase was extracted with
g 4 acg@’??e a1 gg.’a%?‘i'mag@ 586.2 3¢ SOHp: P

nore ethy ng of t conbi ned organic |ayers over
magnesi um suMSt(afeeESI)f aleb gMdd) ,by sol vent evapor ation in

MS (+ve ESI) : 567 (M+H)".

Example 283 - Preparation of Compound No. 283 in Table 12

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

20  2-(N-benzoyl)-2,5-diaminopyridine (128 mg, 0.60 mmol) and
4-chloro-6,7-dimethoxy-quinazoline (135 mg, 0.60 mmol), yielded the title compound
(182 mg, 69 % yield) as a pale-yellow solid :
'H-NMR (DMSO-dg) : 11.54 (s, 1H), 10.90 (s, 1H), 9.11 (s, 1H), 8.84 (s, 1H), 8.74 (d,
1H, J =2 Hz), 8.36 (s, 1H), 8.30 (d, 1H, J = 8 Hz), 8.19 (dd, 1H, J = 2,8 Hz), 8.05 (d,
25 1H, J =8 Hz), 7.48-7.63 (m, 3H), 7.35 (s, 1H), 4.03 (s, 3H), 4.00 (s, 3H) :
MS (-ve ESI) : 400 (M-H),
MS (+ve ESI) : 402 (M+H)".
2-(N-Benzoyl)-2,5-diaminopyridine, used as the starting material was obtained as
follows :
30 a) A mixture of 2-amino-5-nitropyridine (2.00 g, 14.4 mmol) and benzoyl chloride
(1.90 ml, 15.9 mmol) was heated in pyridine (40 ml) at reflux for 4 hours under an inert

atmosphere. The reaction was allowed to cool to ambient temperature, was poured into



15 vacuo, yielded 2-(N-benzoyl) 2,5-diam nopyridine (128 ng, 44 %yield) as
a pale-yellow solid : "HNWR (DVBO-d6) : 10.26 (s, IH), 7.99 (d, 2H J =8
Hz), 7.79 (owomri5e3 = 8 Hz), 7.74 (d, 1 H J = 2 Hz), 7PLBGBIGBSEM 3H),
7.03 (dd, I H J =2,8 Hz), 5.20 (s, 1 H : M5 (+ve ESI) : 214 (M:tH +. 20
Exanpl e 284 - Preparation of Corrpound No., 284 in Table 12 An anal ogous
reaction to that described in exanple é but starting w

2- n- but oxy- 5- aWRRUGHP miiand tegeciita 365‘5@ “P‘ﬁ%Pljec"39|béP‘éfélﬂn fi H@“?’i Washizggghound

(322 1. . L Vsl ehigaSor 53100 YR ive inkFfN0 4O © 1138 (s, |
H, 8.77 (s, | H), (d ), 8.27°( H, 25 7.96 (dd, 1
J = 1,7 Hz)2-(¥-bezopR-2-aming-5-ngropyridiag (3116 g, 9(11%:5'1e$d)|az)\whxte sohid(t, | H J =7

Y oy 0. 63" N oMSoldy nitdi Anf b S iz et ik i 4 B, o1
354 ( M+H) +. 5 \\C8. Qi(chHQJ?—- PHE), @m@@asﬁ% 8 HA17. 86w, 3255 - Preparation of

Conmpound 285 T. Al gous reaction to that described in exanple
283, but start %IP r}ésgﬂlﬁo 2- bronopyridine (790 ng, 4.56 mmol ),

yi el ded the tlmse(+m§)uzni(ngg 94 % yield) as a white solid : 5 'H NW
(DMSO-d6) : 11.65 (bs (1 Ia-g 80 (d, 1H,.J = 2 Hz), .8.40 (s,
IH), 8.17 (dd® 1H, Sashmn lzydz)SNf?l‘fe .96 6. mm)“!ﬁsad@dml)ﬁonw%ceéohﬁiqq) 4.04

(s, 3H), 3.97 ﬁgg_b%ynz -alhd S Mrofsrldine: (32396}&& 135%1}?&34')“&% mBhRIDE #hat825

Preparation of ound 286 Table 12 A ™'m X
4- ( 3- am nod®- bmbméwiedgllr@f)mmmm Wes@q@ﬂ Atrziid foe2¢ pdnutes, coalgd ®@ 2 Mol )

and silver car i 5 eat ed
at  reflux forg%ghg%ép;egaqg%detge %%gﬁgéﬁ?ﬁdﬁ %Ljug ﬁ‘% réss)d“l'\ﬁl%aéme@
pyrrolidine (Ob&wem)wm(ﬁml)addleaﬂylandatb%tmm;ghmgammlam \afa@separafed nhdihe 24
hours. Sol vent evaporation in v i el (57 ng, 81
%yield as a #HF? 5??59?{55 S E‘gf’ﬁ%ﬁgﬁ ‘f‘?'%?/&f’ﬁ ioétsrﬂﬁ @H@ﬁg Ggr aphy on
silica gel, el wﬁmawrgah ﬁ&:&:&&ﬂ@h dnﬂnﬁlll {eomew&dl Iventlévapdrktiiiy:
(DVBO-d6) : 9.31 (s, chaB_(fe g ¥ ﬂh W@v%t gp I—q 7. 73
(m 2H), 513440, ﬂelqbed 26%;“%@1 ) 21#9%@%216(@ U%ﬁﬂy& Y%viek) assqa)ai6~ ligw (
4H), 1.95 (m 4k).:

"H-NMR (DMSO-dg) : 10.26 (s, 1H), 7.99 (d, 2H, ] = 8 Hz), 7.79 (d, 1B, ] = 8 Hz), 7.74

(d, 1H, ] =2 Hz), 7.43-7.56 (m, 3H), 7.03 (dd, 1H, J = 2,8 Hz), 5.20 (s, IH) :

MS (+ve ESI) : 214 (M+H)".

20 Example 284 - Preparation of Compound No. 284 in Table 12

T

An analogous reaction to that described in example 283, but starting with

2-n-butoxy-5-aminopyridine (83 mg, 0.50 mmol), yielded the title compound (122 mg,

61 % yield) as a yellow solid :

'H-NMR (DMSO-dg) : 11.38 (s, 1H), 8.77 (s, 1H), 8.39 (4, 1H, ] =7 Hz), 8.27 (s, 1H),
25 7.96(dd, 1H,J=1,7Hz), 7.31 (s, 1H), 6.91 (d, 1H, ] = 8 Hz), 4.27 (, 1H, J = 7 Hz),

4.00 (s, 3H), 3.98 (s, 3H), 1.71 (qu, 2H, I = 7 Hz), 1.44 {qu, 2H, I =7 Hz), 0.93 (t, 3H, J

=7 Hz):

MS (-ve ESI) : 353 (M-HY,

MS (+ve ESI) : 354 (M+H)".



M5 (-ve ESI) : 350 (MH' M5 (+ve ESI) : 352 (M+H)+. Exanple 287 -
Preparati on of Conpound 287 Table 12 20 10% pal | adi um on carbon (25 ng) and
cycl ohexeNeO 12197 were added to a sol ution of PCT/GB00/03593
2- N-n- hexyl am no-5-nitropyridine (157 ng, 0.7 nmol) in propan-2-ol (10
m), under an inert atnosphere and the g xture heated at 80 C for 12 hours.
The reacti Geoled, T ‘ ¥l A pag, of celite and
4- chl or o- 6, 7=XAHEER Frétz = T ol ) and a 4.0 N sol ution
of 25 hydrogen CMxoidad@ouy}ewmanha(thshasmn eQa.riﬁleMB}lb):tstﬂﬁﬁgﬁdhied to the

filtrate. The reaction was h ed a ref 3 hour s t he
resul ting sol-ABINge&D @@PPM’EJ?%{F“&S‘\:%Q fX‘?lfi ¢ itle %ﬂ‘&?%ﬁ‘gaeﬁg’\&a%

di ethyl eth relﬁ?a&%mte%ﬁd Drying in vacuo yielded the title conpound (23
my, 8%y|e|d) As a white solid : ' é 0 dé) 11.75gs, | H), 8.82
(s, | H,5 8. A5NMR (DMEQ-dsp: H45((Es, 1H), |§)85 ®1 M(&Q;(d # I3 H2)78.48 (5 41D\ 1) |

(7mog (m 1mgil¢f#1%sj é”ggz %%&Esﬁ g‘fﬁ fin, 3 s 399 7%, ). 1.3
ECt /GEOO/ P3E‘53+V61551) A, Qéaf(Mﬁﬂl) : 382 (M+H)+ ’
N- n- hexy

obt ai ned as THTRWS: =BAs '
solution of 2- brmmﬁewu«wmﬁ-mmﬁﬁ&iymb Mﬂﬁmb})yquimazblmbkmrmget hane

| Ond d st d at. 5 anbient t f 4 51
g, 5. 0 Wi §-2 o seroorre (£ Te: 6 mrtal oo idne (05 e R hou S
before isol a%eheilfd?fzomﬁs Fﬁlﬂ%bohé’te fl'l@?ﬁ%\f%ﬁﬂl?%ﬁ@h&m@(ﬁ Sl wete g€l ,

eluting with dichloronethane y hexyl am no-5-ni tropyridine (217
ng, 97 % yi edddpd and heatjrg qoam@é rfqrdl further2f hypurs. cﬁguest)evam)rmnemvacfo pieldpd— >
Hz), 8.19 (d A J dﬁz%,, 35 (s, |
3.33-3.41 (n ﬁjle éléﬁ uax_nl_ﬂoggd %7%1‘1@‘?1)1’7 gﬁeﬁ a.s(é]j_w}élge ffa:z,?aﬁér ﬁmﬁl:gn ﬂsagho 9(2 (mH)
3H): M (- veclEGhatograﬂﬁQm(sMch{gel eluting \(mlvz% Esthanol ip gwh](ommghane Exanpl e 288 -

L 201, AlyRATHNE, 5% TP olF242 1, EILLORRYR G250,
7.13 (s, 1H), 6.47 (d, 1H), 3.92 (s, 3H), 3.9 (s, 3H), 3.38 (m, 4H), 1.95 (m, 4H) :
MS (-ve ESI) : 350 (M-H),,
MS (+ve ESI) : 352 (M+H)".
Example 287 - Preparation of Compound 287 Table 12

20 10% palladium on carbon (25 mg) and cyclohexene (2ml) were added to a
solution of 2-N-n-hexylamino-5-nitropyridine (157 mg, 0.7 mmol) in propan-2-ol (10
ml), under an inert atmosphere and the mixture heated at 80 °C for 12 hours. The
reaction was cooled, filtered through a pad of celite and
4-chloro-6,7-dimethoxyquinazoline (157 mg, 0.7 mmol) and a 4.0 N solution of

25 hydrogen chloride in dioxan (0.195ml, 0.77 mmol) were added to the filtrate. The
reaction was heated at reflux for 3 hours, cooled and the resulting solid was collected by
suction filtration and washed with diethyl ether (2 x 50 ml). Drying in vacuo yielded the
title compound (23 mg, 8 % yield) as a white solid :
'H.NMR (DMSO-d) : 11.75 (s, 1H), 8.82 (s, 1H), 8.45 (s, 1H), 8.34 (s, 1 H), 8.20 (m,

30  1H), 7.36 (s, 1H), 7.09 (m, 1H), 4.01 (s, 3H), 3.98 (s, 3H), 3.35 (m, 2H), 1.60 (m, 2H),
1.3 (m, 6H), 0.87 (m, 3H) :
MS (-ve ESI) : 380 (M-H)',



1- (4- cyanophenyl ) - 4-(5-am nopyri di n-2-yl ) pi perazine (30 ng, 0.11 mmol),
yielded the title conmpound (27 ng, 49 %yield) as a brown solid : 1H NWR
(DVBO-d,,) wou2897 (s, 1 H), 8.75 (s, 1 H), 8.40 (d, 1 HpCT/GB&NR5Mz), 8. 28
(s, | H), 7.86 (dd, IH, J =8,2 Hz), 7.60 (d 2H, J =8 Hz), 7.32 (s,

111), 7.07 (d, 2H, J = 8Hz), 20 7.00 (d, JH J = 8 Hz), 4.00 (s, 3H), 3.98
s, 3H), 3.60- 8-3.55 (m4H) : N5 (-ve ESI) : 466 (M
& O ol e > o0 (e T S e Ly

1- (4-cyanopheny; ltl)n—ﬁkxgrﬁmﬁﬁ' m&x;wnﬁine L%ea/as)tﬂé aﬁaagmaemaz%sgb@ﬁe@wnaw

mat eri al was tal ned as 5 a) Potassium carbonate (20.7

0.15nol ) was addedntfbexalasmedﬂ mg,iﬁmml)fwagaéwétr]zswtomor“e (12 1g, 0. | nol )
and pi perazin : i.n d ge eated at
95 C for 20 h(?uéréém%gnel rpggg{?‘}:%)zrq3% Ilcoo‘PycLi' 3|c(§‘!6ur ed lzﬁl! EhQ (I 100
M) and exts acibiknt mzmeﬂhmdfﬂonz@mmmmxﬂdmmwﬂmgtﬁ)ﬂ mibhB vas gddedamtthb ution

dried and t I .0 vield
4 cyanopheny! Fisars SRS Tre i ¥ et oich e bk Bast 3) 7,50 (a,
2H), 6.80 (d, cRidmatoradhy 61%111%1 eﬁu@@w{tﬁmcﬂib%methahﬁxém&ﬁ ES|) : 188 (MtH) +.
WO 01/ 21597 PCT/ GB0O/ 03593 163 Pot assi um car bonat e (780 ng, 5. 65 mmol)
was added to 8'@6’!‘@?’6&‘?’”@1‘5‘“@0@? [ﬁ‘Sﬁ]‘gﬁ’% g7 peyisid) ?fé‘y(sg%‘b 4.7 mmol) and

2-nitro-5- bro”HF-NMR %855&) @014, Jéﬁﬁz)méldd' IH@'JTS?I! PM} %@bf(@XHdﬁ—QG m )
and heated at 95 C for hours. The reaction was cool ed, poured into

water (90 W) Haodf ¥dsrHbtad-3 4, aﬁbﬁl@rbﬁe@méﬂé ([ -%4% £, 885092 gani c
sol ution was \Sﬁsﬁqg wth water then dried and concentrat ed i n vacuo.
Purification Sh chromat ography on alunina, eluting with

di chl or onet harhéS (-vé BB oRRUMMT ecrystal | i sati on from net hanol / et hyl

acetate yield yl)-4-(5-nitropyridin-2-yl)piperazine
(160mg 12% yﬁ‘gﬂﬁ %%%ﬂ@éﬁ&ond . 10 'H NMR (CDC13) : 9.05 (s, 1H),

.25 (d, 1H), Fka 1238- arﬁmﬁﬁ)(ﬂm dzﬁsﬁﬁblﬁm 1H, 3.97 (m 4H), 3.50
(m 4H) : M5 (+ve 10% Pal | adi_ um on car bon ( 25ny,

0. 024l ) Buas addé& af‘%}"&’“éf‘iaftf"éd" %%é%%ﬁwxamle 283, but starting with
1- (4- cyanophenyiy)eyéidpReri) el @RMTiAdbdit-2% ) bipelaBRE 850 AL 013 QD) yiekied ol ) i n

et hanol

le_.(T

title compound (27 mg, 48 % yield) as a brown solid :
'H-NMR (DMSO-dg) : 11.30 (s, 1H), 8.75 (s, 1H), 8.40 (d, 1H, J =2 Hz), 8.28 (s, 1H),
7.86 (dd, 1H, ] = 8,2 Hz), 7.60 (d, 2H, J = 8 Hz), 7.32 (s, 1H), 7.07 (d, 2H, J = 8Hz),
20 7.00(d, 1H, J =8 Hz), 4.00 (s, 3H), 3.98 (s, 3H), 3.69-3.75 (m, 4H), 3.48-3.55 (m, 4H) :
MS (-ve ESI) : 466 (M-H),
MS (+ve ESI) : 468 (M+H)",
1-{(4-cyanophenyl)-4-(5-aminopyridin-2-yl}piperazine, used as starting material was
obtained as follows,
25 a) Potassium carbonate (20.7g, 0.15mol} was added to a solution of
4-fluorobenzonitrile (12.1g, 0.1mol) and piperazine (25.8g, 0.3mol) in dimethylsulfoxide
{75 mi} and heated at 95 °C for 20 hours. The reaction was cooled and poured intc water
(1100 ml) and extracted into dichloromethane (4 x 400 ml). The organic solution was
dried and the solvent removed in vacuo to yield 4-cyanophenylpiperazine (17.5g, 93.6%
30 yield):
'H-NMR (CDCl) : 7.50 (d, 2H), 6.80 (d, 2H), 3.25 {m, 4H), 3.00 {m, 4H) ;
MS (+ve ESI) : 188 M+H)".



15 (50 m) at anbient tenperature and the reaction stirred for 6 hours
under an at nosphere of hydrogen. The reaction was filtered through a pad of
celite anWaMg1¥sl vent evaporated in vacuo. Purificati®i/e§MUPRsh

chr omat ogr aphy on alumna, eluting with 0.5% net hanol in dichl oronethane
yi el ded (4 cyanophenyl ) - 4- (5- am nopyrjggli n- 2-yl ) pi perazine (100ng, 74%

ield) : 20/ HN CDC1 d, 1 6. 90
(0" 2y, 6. o3 ( afogbyam carbossd B miess exnipon i dgagho § R L0 AL D1
ESI I) 0: C)2§0r éﬁﬁ?ﬁeﬁﬁ?ﬁhﬂdmo mangma) m-ﬂ&o{iaﬂ‘aﬁup}dldﬁﬁ%c{(lmg'abl teh1§5An
ana u | 0 SCr.l I N_exa InNng W
2- N pgr rol i dy24mmeb ‘Bd‘meﬂ}yéfb‘&?*‘ﬂ‘?% Rﬁh‘ﬁ'ﬁgpb&4%’8éﬁ6$¥°m§fﬁf The title
conmpound  ( 1\3:% d3bled %méayms M&et@)ﬂxﬂl)!ﬁéx@d&tﬂnﬁﬁﬁmhlox’ﬁh%&@hﬁ@nﬂ p) @ 11.25

(s, 1H), 8.71 (s, | H) 7 (s,. IH), 2 (m 7.30 (s,
1H), 6.965 (drhelq;aamqasobxyon svas smehed sntb@va(eg then dgied @dyanemratam va1u057 (m 6H) :

1, e, S i e 8 S o,

2- N-pyrroI| oG no- use starting material was
obt ai ned in faﬂowaﬁwl hsaaanfrpmnnetlmnek/ aceR@ yieldédit starting with

(0 15 s, 1a-(Erangehpey Z-égc{ra%ﬂ‘ié 9%3%"%96 g AR e * L e

390 - Ergpar@nldon of Corrpound 290 in Table 12 An anal ogous reaction to that
[ [ 7, ] '

2N cyc G o RBHE DGRy B Fhot H b8 s @ 28 68340 2RS4t on by

flash chrompbypgh apys.somsidH)ca gel, eluting with 2-5% nmethanol in
di chl oronet hane, yielded the,title conpound (27 nmy, 22 %yi eI d) as an off
white solid S(#vq\m)(%j@dl\@)li 8.58 (s, 1 H), 8.18 (d,1 H J = 3Hz), 7.87

I( ﬂd J | _Hg ‘|]_|Z 5 9 aloggﬁalla&u&%n(c%xbon%b%mg}(} @amﬁﬁ)? \Mé)addezl tQﬁ sﬁﬁed sh%enm@n 83 ( d,

2H), 0. 55 o ﬁtl (4myamﬂ)lenyl) M-QIumrﬂ&a-yl)-pa@azmMH})mg 4\1@41( mmeD)isethanol 338
(MEHD + 25 IV GNP R Ot Al 8rafid ek tReeAdrh Ufine 156 ndtts Ll & dfubdgiihe ™t o 1 @

was obt ai ?1 e d
of hydrogen. The reaction was filtered through a pad of celite and the solvent evaporated

in vacuo. Purification by flash chromatography on alumina, eluting with 0.5% methanol
in dichloromethane yielded 1-(4-cyanophenyl)-4-(5-aminopyridin-2-yl)piperazine
(100mg, 74% yield) :

20 'H-NMR (CDCL) : 7.82 (s, 1H), 7.50 (d, 2H), 7.20 (d, 1H), 6.90 (d, 2H), 6.50 (d, 1H),
4.20 (s, 2H), 3.47 (m, 4H), 3.15 (m, 4H) :
MS (+ve ESI) : 280 (M+H)".

Example 289 - Preparation of Compound 289 in Table 12
An analogous reaction to that described in example 287, but starting with

25 2-N-pyrrolidylamino-5-nitropyridine (101 mg, 0.48 mmol), yielded the title compound
(129 mg, 67 % yield) as a yellow solid :
'H-NMR (DMSO-dg) : 11.25 (s, 1H), 8.71 (s, 1H), 8.36 (d, 1H), 8.27 (s, 1H), 7.82 (m,
1H), 7.30 (s, 1H), 6.96 (d, 1H), 3.99 (s, 3H), 3.96 (s, 3H), 3.55 (m, 4H), 1.57 (m, 6H) :
MS (-ve ESI) : 364 (M-H),

30 MS (+ve ESI) : 366 (M+H)".
2-N-pyrrolidylamino-5-nitropyridine, used as the starting material was obtained in an
analogous reaction to example 287a, but starting with pyrrolidine :



anal ogous reaction to exanple 287a, but starting with cycl opropylamne : 15
"HHNWMR (CDCI3): 9.0 (d, 1 H, 827 (m1H, 6.75 (d, I H, 5.85 (s, 1 H),
2.63 (m1 Hwoo®288 (rn, 211), 0.65 (m 2H) : M (-ve ESlpcricBobRzoM H M5
(+ve ESI) : 180 (MrH)+. Exanple 291 - Preparation of Conpound 291 in Table
12 20 An anal ogous reaction to that described in exanple 287, but starting
with 2-N cycl ohexyl ami no-5-nitropyridi ne!®141 ng, 0.64 mml), yielded the
title conpound 'B(NMB (BYISOss) 98.91 &, d}D), 8 44dds ¢ H), 6894l Y, 3.74 (n-4RNA .GUMGO- d6)

: 10.79 (s, | Ig%:& 8.62 (s, I H, 829 (s, I H, 816 (s, 1 H, 7.90 (m 1
H, 7.50 (s, | v 7.26 (s, I H, 6.78 (m | H, 3.97 (s, 3H), 3.95 (s,
3H), 3.70 (m Egh) gle?&ﬁ-?z‘@%ﬂﬁno?@m(@uﬂ@é!ﬂghﬁﬂs &0121M?_8 (in, 1H), 1.20 (m
5 . M5 (-ve ESI . 37 M . +ve, ESQ : +. . .

2!_0 N-cycl ogexyl ami noABP?ﬁé??ﬁoB?)’S‘r’F“f”&Pﬁ%'\,ﬁaﬂjseé‘iﬂlbﬁ‘fmteﬁ@néﬁ gé'{’ P%Wge%ﬂhl was

bt ai ned |1 5an 2 RGP EIRAS LR RESIHR] 03 ERFRD, PRGN vyidigh W L
cycl ohexylamne : 30" NI\/R(CDClg g 966(8%? I H, )_8. 19 (dd,gyl H), 6.30 (d,
11-1), 5.22 (s chrpmppograghyzm siliga gel, eipting wittpd5Yormetlmnpl in dighlogompetimag, yieldedo (m

1H), 1. 20- 1. 49 BH) - lo) o . 01/ 21597
Aot Gaon 03593@91@%%3@@23’@%?%Ylﬁ&’%&?ﬁ%@ﬁeg%| e 292 - Preparation
of Conpound 292HiNMRABDELY 8.3 satthl 8§ (! H,daciliz 7. 87ddd,HaR, J edsHz)bEM (sn

le 290, b £ ' -Ne. /l apiNo-5- N ri di 65 ng,
056 oty .y P d B T8 f A 1R SR 03 i AN 685 00, T,
T IR T P o i e A SO T AN TS T PR
Hz), 3.97 (s, MB(veE¥E P36 MLHY) 3.20-3.29 (m 2H), 1.51-1.63 (m 211),
0.93 (t, 3H, Jns GvEERD: 33, ESI) : 338 (MH)', 1 o M5 (+ve ESI) : 340
(MrH) +. 2-N-n- propyl am no-5-ni tropyridine, used as the starting materi al
was obt ai ned i E~h&wclwbm5-nr@9md@w, vsed ascherphing BrRigrialvas obtamed inAg wi t h

propylamne :  analogous reaction to example 287a, but starting with cyclopropylamine :
15 'H-NMR (CDCL): 9.0 (d, 1H), 8.27 (m, 1H), 6.75 (d, IH), 5.85 (s, 1H), 2.63 (m, 1H),
0.95 (m, 2H), 0.65 (m, 2H) :
MS (-ve ESI) : 178 (M-H),
MS (+ve ESI) : 180 (M+H)".
Example 291 - Preparation of Compound 291 in Table 12

20 An analogous reaction to that described in example 287, but starting with
2-N-cyclohexylamino-5-nitropyridine (141 mg, 0.64 mmol), yielded the title compound
(125 mg, 47 % yicld) as a yellow solid :
"H-NMR (DMSO-dg) : 10.79 (s, 1H), 8.62 (s, 1H), 8.29 (s, 1H), 8.16 (s, 1H), 7.90 (m,
1H), 7.50 (s, 1H), 7.26 (s, 1H), 6.78 (m, 1H), 3.97 (s, 3H), 3.95 (s, 3H), 3.70 (m, 1H),
25  1.92 (m, 2H), 1.72 (m, 2H), 1.58 (m, 1H), 1.20 (m, 5H) :
MS (-ve ESI) : 378 (M-H),
MS (+ve ESI) : 380 (M+H)".
2-N-cyclohexylamino-5-nitropyridine, used as the starting material was obtained in an
analogous reaction to example 287a, but starting with cyclohexylamine :
30 "H-NMR (CDCls): 9.0 (d, 1H), 8.19 (dd, 1H), 6.30 (d, 110), 5.22 (s, 1H), 3.70 (m, 1H),
2.02 (m, 2H), 1.80 (m, 2H), 1.70 (m, 1H), 1.20-1.49 (m, SH) :
MS (-ve ESI) : 220 (M-H),



"HNWR (CDC13) : 9.0 (d, 1 H, 819 (dd, I H, 6.3 5 (d, 1 H, 538(s,1
H, 3.27 (m | H, 1.68 (m 2H), 1.0 (t, 3H : 15 M5 (-ve ESI) : 180
(MH', MOURKWTESI) : 182 (MrH) +. Exanple 293 - Prepat@G#R/03P3 Conpound
293 in Table 12 An anal ogous reaction to that described in exanple 287, but
starting with 2 N-benzyl am no-5-nitropyki dine (145 ng, 0.64 nmol), vyiel ded
the title c 19 %yield) as an off white solid : 'H NWR
(DVBO- d6) dﬁé?%%&%ﬂo (s, 1H), 8.83 (s, 1H), 8.52 (s, 1H), 8.38
(s, 1H), 8-12x'in£ ound 392 ih Table2, 4. 65 (s, 2H), 4.01 (s,
3H), 3.98 (s, ' -ve ; M5 (+ve ESI) : 388
(MEH) +. 2- l\l—benzﬁ%ﬁ%‘ﬂ?&o‘ﬁlﬁ"fl?fb 3t dpsqat 4}§é&ara@1e?%b§ttmm@ﬂmen al was
obtained in _ . th
AN-n- Nﬁ}'RQHHMSS ﬁx&é‘ﬁ‘yh'd% {Gpmgw §8>7g ech!li%_ﬁn?é é;l{rﬁféaﬂ?dmt’ysfs M.

benzyl am ne :
6.38 (d, Sll-l)mgﬂoééyisld)ssay wsol4d62 (d, 2H : 30 Ms (-ve ESI) : 228 (MH",

Y\E '(I)'éélzéSiZ lﬁanaq ogougagfeag:??? E[ﬁ? (ﬁéggﬁgssc @pgﬁ’i ni g%ﬁ%llgggwngufg4
St ggt imnrgI \)NI t183- 29N(mt Hb),aéﬁe(sul?g@m(d dE; bAPits), E}Qﬁ (z,r:!;ﬁy’ai‘ Z?g?ﬁ;glgG g}gl -
solid : I\/g%oeé/ggég’l%m 515(% 6?%@%&%%&0%8&%{0) X 405¥ ( MtH) +. Y
2-N-4- toI uenﬂsmvpmnamsiﬁ\la-l)m tropyridine, used as the starting nmateri al

was obt ai ne anal o reaction to exarrple 287a, but starting with
4t ol uenbsul YR She L 40 (g’ﬂf'ﬁllvR(DIVBOdG) ©8.95 (d, IH), 8.4 (dd, 1H), 7.83

(d, 2 |‘|) 7. 3BN-pr nglﬁtno%—é@o}(ﬂidme ed E«Dthgstﬁﬁﬁg matdhial WAR obtaited Edn) © 292
(MH) M5 (+ve +. anmpl e 29 Preparati on of Conpound
205 | n Tabl eanglggous reactlon to example 287a, but starting with propylamine :

'H-NMR (CDCI3): 9.0 (d, 1H), 8.19 (dd, 1H), 6.35 (d, 1H), 5.38 (s, 1H), 3.27 (m, 1H),
1.68 (m, 2H), 1.0 (t, 3H) :
15 MS (-ve ESI) : 180 (M-H),
MS (+ve ESI) : 182 (M+H)".
Example 293 - Preparation of Compound 293 in Table 12

An analogous reaction to that described in example 287, but starting with

2-N-benzylamino-5-nitropyridine (145 mg, 0.64 mmol), yielded the title compound (51
20 mg, 19 % yield) as an off white solid :
'H-NMR (DMSO-dg) : 11.94 (s, 1H), 9.0 (s, 1H), 8.83 (s, 1H), 8.52 (s, 1H), 8.38 (s, 1H),
8.25 (m, 1H), 7.39 (m, 6H), 7.12 (d, 1H), 4.65 (s, 2H), 4.01 (s, 3H), 3.98 (s,
3H):
MS (-ve ESI) : 386 (M-H),
25 MS (+ve ESI) : 388 (M+H)*.
2-N-benzylamino-5-nitropyridine, used as the starting material was obtained in an
analogous reaction to example 287a, but starting with benzylamine :
'"H-NMR (CDCI3): 9.0 (d, 1H), 8.19 (dd, 1H), 7.38 (m, 5H), 6.38 (d, 1H), 5.6 (br s, 1H),
4.62 (d,2H):
30  MS (-ve ESI) : 228 (M-H),,



Sodi um hydride (100 ng, 2.5 mvol) was added to a solution of 15
4-chl oro- 6, 7- di nmet hoxyqui nazol ine (225 ng, 1.0 nrnol) and
6- (4- chl or oph@mesyy- 3- am nopyri dine (221 ng, 1.0 nmol) i rCr&EBeeEBitr of ur an
(10 mM) under an inert atnmosphere and heated at 75 C for 4 hours. After
cooling, nmethanol (0.25 nl) was added aqg the solvents were renoved in
vacua. Purificati on b flash chromatogra ?1 on silica gel, eluting with
2- 5% met hanol Exsmple 2PhoPeenaraty ompound-39ie dableddne yleldedthetltle
compound (192 ny, oY sﬁ& A t%tmhss M%a' iR kel 3, by stk YR GDVBO 16)
9.56 (s, 1H),848£d{ﬁf 8% 0y %“ %/7%180(5 1
H), 7.45 (d, 2m4-7qlu@es(qlphomxde-mxng-5(mﬁromzphne eloéang 8.36 mﬂpol), gicded the, 3H) ;
M5 (+ve ESI) : aration of Conpound 296 in
Table 12 An anaﬁaﬁﬁﬁﬁ re%ctl%n togF%§ %2%@?? @g i n exanple 295, but
starting w §h M&(LerBII} o9(&-18)y nopyridine (197 ng, 0.98 mmol ), yielded the
title conpound ield) as a pale yellow solid : 1H NWR
( DVBO- d6) H@l@eﬁﬁrﬂ;ﬁé{iﬁ (d, 1 H), 8.38 (s, | H), 8.04 (dd, 1 H,
7.80 (s, 30 1211\1—4 ?olgﬁeﬁﬂpﬁn@ndnﬂﬂe-%opynﬂe, (15ed bk the sBrtH3 nlathritHias o%ta&ﬁd( S,
3H), 3.90 (s, 3H M5 (+ve ESI) : 388 (M+H)+ - - WD Q1/21597 - - -
PCT/ GBOO! 035931%8?331%@&1&&3@1029?%&1@ ¥ vt Harting with triRlvsrgsuiengnyd oTabl e- 13
An anal 0gous T gagie 4180 .99 €8 1) R du M IBX REPLEL 21 9 38 oMl 219 RS ()9 Wi th
5-ami no-2-trifluor orrea:t)héh%&éf'l di Ee H?ilo {rrg’, @0- m*n’)?giﬁandt&%l’ ) 21614
4-chl or o- 64¢ret hdx¥-37{(%, 3 rphoI|nopropoxy)quinazoline {1.69 g, 5.0 mml),
yielded 5 the tl ?q 763rrg 33 Wield) as a pale yellow solid : -
' 'HNW(DWédgéﬁésgj%E ) 9 15 (d-, -LH), 8.60 (dd, 1H), 8.54 (s,
IH), 7:91 (d, MSI-ﬂ)-yeESIBBZ‘.@iM&HI; '7.23 (s, 1H) 4.20 (t, 2H), 3.97 (s, 3H),
3-.56 (t, 4H),2.45 B .96 .(m 2H) : - M (-ve
ESI) © 462 (MH Snmpound 298 in Tabl e-13

A solution of 1.0 Moﬁﬁﬁ[h}@hﬁ@mamgm dmﬁblﬂx@tah&ddtehbaﬁuducbeO n, 0.50 mol )

was added to a solution of 5-am no-2- rid-3-yl| ox ridine 94 , 0.50
mol Yand 15 4-chloro-6,7-dimethoxyquinazoline (22 pn)zlg, 1 Ommg c?/ )Py ( i

6-(4-chlorophenoxy)-3-aminopyridine (221 mg, 1.0 mmol) in tetrahydrofuran (10 ml)
under an inert atmosphere and heated at 75 °C for 4 hours. After cooling, methanol (0.25
ml) was added and the solvents were removed in vacuo. Purification by flash
chromatography on silica gel, eluting with 2-5% methanol containing ammonia in

20  dichloromethane, yielded the title compound (192 mg, 45 % yield) as a pale yellow
solid :
'H-NMR (DMSO-dg) : 9.56 (s, 1H), 8.48 (d, 1H), 8.42 (s, 1H), 8.23 (dd, 1H), 7.80 (s,
1H), 7.45 (d, 2H), 7.19 (m, 2H), 7.11 (m, 2H), 3.94 (s, 3H), 3.90 (s, 3H) ;
MS (+ve ESI) : 409 (M+H)".

25  Example 296 - Preparation of Compound 296 in Table 12

An analogous reaction to that described in example 295, but starting with
2-benzyloxy-5-aminopyridine (197 mg, 0.98 mmol), yielded the title compound (121
mg, 32 % yield) as a pale yeliow solid :

'H-NMR (DMSO-dg) : 9.48 (s, 1H), 8.4 (d, 1H), 8.38 (s, 1H), 8.04 (dd, 1H), 7.80 (s,
36 1H), 7.26-7.50 (m, 5H), 7.17 (s, 1H), 6.93 (d, 1H), 3.94 (s, 3H), 3.90 (5, 3H) :
MS (+ve ESI) : 388 (M+H)".



4- chl or o0- 6- et hoxy- 7- ( 3- nor phol i nopr opoxy) qui nazol i ne (168 ng, 0.50 nmmol),
in ---- isopropanol (5.0 mM). The reaction was heated at 40 C for 30

m nut es Whel/1$8n at 83 C 15 for 12 hours. The reacti ofCUEBABI%¥wed to cool --
to anbient tenperature and the solid which had precipitated was coll ected

by suction f||trat|on and washed W t h,gi ethyl ether-- -- (2 x 10 m).
Drying of this »al d . GONPO d (253 ng, 96 %yield) as
a white s&KMEER ' ' i 11.08 (s, 1H) 8.83 (s,

1H), 8.55 (S U(ﬁanﬁogﬁgs &Hdtmn to?ﬁat:’&d)scnbgd &7exéﬂple|295'})but starfihg ith | H), 7.56
(m | H, | H), t, 2H), - 4.05 (s, 3H), 3.95
(m 2H) | 35@21"(%% tfs.fhwmn?“ylwmz#ﬁm%é"(%"0 P 3.1 (m 2H), 2.35 (m 2H)
: (+ve EShbro-6-4Rhold tdmor%holﬁﬁ@;ﬂpﬁﬁﬁﬁta&azohﬁe ]P8Y 8L 5.0 mnd), Gerge@und 299 in

TabI e 13 25 An anal ogous reaction to t described i n exanple 298, but
starting whehitle componind §763-mg 33 i peldp acappls yellowiselide (110 ng, 0.50 mmol )

yielded th DONN )11RS d ' H NWR
(B0 do) -1 Ms PoETRA 67 (2 1. B35 (R YbElguBie Sy s T8,
(d 1H), THRZ.86ds, 1BH)7.237(sABI) £20 (t+3H), 3.92 ¢, BH), 3561, 4H), 22451 2mm364 35 (t,
4.05 30 ((m 2H), 3.85 (m 2H), 3.50 (m 2H), 3.35 (m
3.10 %‘n?H)zﬂ)l’G(’Q%g ‘(m 2H) * MS (+ve ESI) : 524 (MrH)+. - WD 01
/21597 PCTMSRG 5199462 (MBH)Y Fxanpl e 300 -- Preparation of Conpound 300 in
Table 13 An anal Qdous reactlon to that escrl bed. i n exanpl e 297, but
starting weEs ~ ME AFF%<i ne (235 ng, 1.17 mmol),

yi el ded t he t'tA%oe&Pmr@Nhér%aﬂ&% ac?dzm%éﬂiy@laﬂ}r@%o%lﬂﬁf@nﬁiﬂl)'\% solid ™ 5.
"H- NVR (DVBO- d6) H), (d 3 (m 1H), 845 (d, |

H) . 8.37 (sdded top solu;m@f Tammq-m;yndﬁ ﬂgxs()purxdmer@4 mg, 07@ lpgwlhanm) 7.41 (m |
,716( (4, : ,394(5
3.57 ?t°hf°a43§m§‘ %g 7 (? m‘%ﬁé‘m%p’g%&? ﬁ?ﬁ?m (18 “4‘%0% m'ﬁ@ B (-ve ESI)
502 (M H) - isoffdpahol(f. mml)GTmé}embn st h&atddcaxy() 1y for 30 minutessind thes asSh?(I i ng
gg'([jg(rjl ?1{3 W?cgdggnppran d ascnmi \(?vle a?w%ied ?() co%Pt 1en¥tempgrgtu('e ﬁ thesoli g 6 mmol ) was
which had precipitated was collected by suction filtration and washed with diethyl ether--

(2 x 10 mi). Drying of this material yielded the title compound (253 mg, 96 % yield) as a

white solid :
"H-NMR (DMSO-dg) : 11.77 (s, 1H), 11.08 (s, 1H), 8.83 (s, 1H), 8.55 (s, 1H), 8.48 (m, -
20 3H), 8.27 (d, 1H), 7.75 (m, 1H), 7.56 (m, 1H), 7.43 (s, 1H), 7.30 (d, 1H), 4.32 (t, 2H),
4,05 (s, 3H), 3.95 (m, 2H), 3.82 (m, 2H); 3.5 (m, 2H), 3.3 (m, 2H), 3.1 (m; 2H), 2.35 (m,
2H):
MS (+ve ESI) : 489 (M+H)".
Example 299 - Preparation of Compound 299 in Table 13
25 An analogous reaction to that described in example 298, but starting with = -
5-amino-2-(4-chlorophenoxy)pyridine (110 mg, 0.50 mmol) yielded the title compound
(261 mg, 94 % yield) as a white solid -
'H-NMR (DMSO-dg) : 11.7 (s, 1H), 11.02 (s, TH), 8.82 (s, 1H), 8.5 (d, 2H), 8.22 d,
1H), 7.52 (4, 2H), 7.45 (s, 1H), 7.25 (s, 1H), 7.22 (d, 2H), 4.35 (t, 2H), 4.05 (s, 3H), 3.98
30 (m, 2H), 3.85 (m, 2H), 3.50 (m, 2H), 3.35 (m, 2H), 3.10 (m, 2H), 2.35 (m, 2H) :
MS (+ve ESI) : 524 (M+H)".



2- pyridi ne-nethanol (361 ng. 3.3 mmol) in dinethylformamde (5m ) and
stirred for 20 mnutes. 2,5-D bronmopyridine (711 ng, 3.0 mmol) was added,
t he reacti onwwovagideated 15 to 100 C for 10 hours, bef oreprChesr@@sssi on was
cool ed and the solvents renmoved in vacua. 2.0 N aqueous sodi um hydroxi de
solution (5m) was added, the aqueous Iaygg was extracted wth ethyl
acetate which was vvashed vmth and concentrat ed in vacua. Purification by
fl ash chr omat oExammple 3¢ B ation ¢ ; Ojp Tabledd ot hy| acetate in

i sohexane, vyi el ded I 46 %
yield) as an 20 Of%a’;}ﬂyg&s%z{cﬁo tﬁa‘i’ﬁés@’ﬁ%é&q ¥ éﬁ?%tﬁ%@xﬁg% 8 57 (m
| H), 8 19 (m 3-hmbgp.6-(B-eidyltethpxppyridined33 J wgl, 1. 17|mra91) yieldzd theditle cmmmunda 72
(d, 1 , 5.37 s nyl phosphi no- 1, 1; - bi napht hyl (25
ng. 0. 04mm|) (158 e 55%/9}3%‘?? R Frghall gﬁe) pal | adi um (0) (12.3 ng) and
sodiumterts but}DM(mMBQ-dm 94945, 1H)B 60| )HNR.62 (mddBB.43(dal KpB3TI(Yn of

3- brono- 6- ( 3- pyri dyl net hax ri | 6, . i e (3.7

m ) under an i m}g%gg’ﬁogﬁhi (2 Hgb&e?aéédﬁgn?ibé“ 3:%%42‘ Ihﬁlﬁ g'l &Tﬂlg) *sol vent
was renoved insya ad7 (hEHy, 854 tisHY i3S 2148 (4, 2y, a3y ¢ ), 1108 m( 7 nl )
and 2.0 N hydr ochﬁg}ﬂf}g ach syol uthgcJ)n ?7 in) uggded(gndy sti Slt;ed) at gn’l()l ent

t enperat ure f¥D1 hour. The solution was diluted with 2.0 N hydr ochl ori c
acid solution ng,m I)argg @Qmashed twice with diethyl ether (1 Or). The
aqueous sol ution was made al kal'ine by addition of amonia then extracted
into di chl & onkemined-(Camyyiylmehary)ewidpsr wed aystaringapiierial M2sotaipgRsGBOO 03593
169 vacuo yi e'{%ﬂgw 3-am no- 6- ( 3- pyri dyl net hoxy) pyridine (235 ng, 56 %

yi el d) as a waXy %ol i d. Exanpl e 301 - Preparation of Conpound 301 in Table
13 An anal ogousy r edotinanhyitdd (144 mdek6 mind)owdsnddedaspbatutB@®f but starting

i el ded the. {1 FPERDIETHEBHRLCED Peng msa )yt Eatnde B0 gridshel Bedt o
7""7§N(R (DNBO dﬁ?nutes%ﬂﬁxﬁr@nop@ﬂmmegﬂ‘ﬂ& g 8.0 nidr371) ‘Z%a?gedi&]ierél%bﬁon?ﬁ?g&?@dl 1::?)

S, ) ) H S1
6.96 (d, 1&9 9 188° ‘é%or lﬁlhyurs ‘bgforerthe reactmq)wassoczlfaiaeléthe@%ventsr@wveﬁ in 4H) 2. 44
t, 2H), 2.37 S
E+ve II;DSI) : ‘%E?MA{%N&% éﬁd&mﬁ@&oﬁ& |‘(¥E?£p@ enzy oxy?i “used as

starting mat erwzsl extwasedobittadting deetege which was washed with and concentrated in vacuo.

Purification by flash chromatography on silica gel, eluting with 5% ethyl acetate in
isohexane, yielded 3-bromo-6-(3-pyridylmethoxy)pyridine (366 mg, 46 % yield) as an
20 off-white solid: '
'H-NMR (DMSO-dg) :8.69 (s, 1H), 8.57 {m, 1H), 8.19 (m, 1H), 7.76 (d, 1H), 7.68 (dd,
1H), 7.30 (dd, 1H), 6.72 {d, 1H), 5.37 (d, 2H).
b} 2,2°-Bis(diphenylphosphine-1,1;-binaphthyl (25 mg, 0.04mmol),
tris-(dibenzylideneacetone) palladium (0) (12.3 mg) and sodium fert-butoxide (184 mg,
25 1.9 mmol) were added to a solution of 3-bromo-6-(3-pyridylmethoxy)pyridine (366 mg,
1.38 mmol} in toluene (3.7 ml) under an inert atmosphere and heated at 100 °C for 4
hours. The solvent was removed in vacuo and the residue dissolved in tetrahydrofuran (7
ml) and 2.0 N hydrochloric acid solution (7 ml) added and stirred at ambient temperature
for I hour. The solution was diluted with 2.0 N hydrochloric acid solution (40 ml) and
30 washed twice with diethyl ether (10ml). The aqueous solution was made alkaline by

addition of ammonia then extracted into dichloromethane. Drying and evaporation in



exanple 300 (a, b) but starting with 3,4-dichl orobenzyl al cohol. 'H-NWR
(DVMBO-d6) :7.63 (d, 1H), 7.53 (d, 1H), 7.41 (d, 1H), 7.25 (dd, 1H), 7.04
(dd, 15 W@0128996 (d, | H), 5.24 (s, 2H), 3.38 (s, 2HFCT BH93 302 -
Preparati on of Conmpound 302 in Table 13 An anal ogous reaction to that
described in exanple 300, but starting pbth

3-am no- 6- (3, 5-di b '
itle conpo\@ﬁm%%«"h%f”zxzs?ﬁ% PRBOPAARe e 30 % JP0 ds i °=° '
(7D$/$0(26) sJ<2,|,f}9(s(l , 8.43 (d, IH) 836(3( | H, 8.08 (dd, | H),

: : . 1 6.98 (d, 1 5.37
(s, 2H), 4. 1%x3 ; paKs S 2H214 (t, 2|(—|) 2Hé7 (t,
4H), 1.94 (m 2H)Ag ardfs Sus\’r@acﬁglll io that%ZQnBMxH)examplB@Od 'b\dﬁstﬁﬁiéwrth 572 (MHH) +.
25 3-am no-6- (3, 5-di chlgorobenzyl oxy) pyridine, used as starti ng mat eri al was
obt ai ned s 3-AminexGp-dicliombenzylogy)pyifines 30 me 4 Jymmel), vielded the title

3 5 di chl or 0 .. 63 (d,
7.06 &%ﬁ%ﬁ%ﬂ@%b /"ﬂélﬁz\@a(sﬂmgmg%’hd o o 3|2e(2,103 i
gr epar gt :j on NMRrﬁMAEG-dBDGS AN(sTHHL 841 61, 3H), Aﬁsds\dﬂ'ﬁgﬂ)éﬂs(dﬂeﬁ%ﬂaﬁ(%o t hat

escribed in

3-am no- 6-(31]5(?%3 éﬁggr%xtfjl; b@i’a}cfkr@p(l%(tﬂrrés 161)5%9% '5[)’535(§ 31—%' t he
bCT] CBOY 03555 0 BN LM, 3’8’”“3‘ P i A P e

9.4 o , 8.43 (d, | , 8.3

(s, | H) 108 MPEESD: Wmﬂg‘)ﬁ? (s, | H, 7.4(28(m |H)H), 7.2% (m |2_|)H), !
7.10-7. 18 (nMsz(lpl),eEg)ggn( W), 5. 37 (s, 2H), 4.17 (t, 2H), 3.93 (s, 3H),

3.56 (t, 4H), 4H), 1.95 2H). : M5 (-ve ESI) : 518

(MH', 5 3- %rmnn@ %&(%dkphlemb%}mﬂpm‘}%y#&? ﬁ‘éﬁ‘@aé’&?“é%“'%st‘ﬁ’gﬁﬂ?eﬁds H’a% eri al

31 82& SLQ‘SS A0 R Bt Sl O Bichistots iAol 1 L7 7.17

g rn. 2 P ﬁ/wm(nmsp dep:768 ( mH),m(d SHIZ§4(15@ lﬂ;{%ss(dﬂ;u@sw@b Exanpl e
- Pre le 13 10

het esdFrof) Btk TGRS0, I 0,15 1y P eneloaous reaction (9

3- ami no- 6- (4Eiim lle 302 oREdphy: in'Fablot31 ng, 0.55 mmol ), vyiel ded

the title
An analogous reaction to that described in example 300, but starting with

3-amino-6-(3,5-dichlorobenzyloxy)pyridine (307 mg, 1.14 mmol), yielded the title
compound (227 mg, 40 % yield) as a white solid :

20 'H-NMR (DMSO-d¢) : 9.49 (s, 1H), 8.43 (d, 1H), 8.36 (s, 1H), 8.08 (dd, 1H), 7.77 (s,
1H), 7.53 (d, 1H), 7.50 (s, 2H), 7.16 (s, 1H), 6.98 (d, 1H), 5.37 (s, 2H), 4.16 (t, 2H),
3.93 (s, 3H), 3.56 (t, 4H), 2.44 (t, 2H), 2.37 (t, 4H), 1.94 (m, 2H):
MS (-ve ESI) : 570 (M-H)’,
MS (+ve ESI) : 572 (M+H)".

25  3-amino-6-(3,5-dichlorobenzyloxy)pyridine, used as starting material was obtained as in
example 300 (a, b) but starting with 3,5-dichlorobenzylalcohol.
'H-NMR (DMSO-dg) :7.63 (d, 1H), 7.27-7.32 (m, 3H), 7.06 (dd, 1H), 6.68 (d, 1H), 5.25
(s, 2H), 3.4 (s, 2H).
Example 303 - Preparation of Compound 303 in Table 13

30 An analogous reaction to that described in example 300, but starting with
3-amino-6-(3-fluorobenzyloxy)pyridine (120 mg, 0.55 mmol), yielded the title
compound (71 mg, 25 % yield) as a white solid :



conpound (80 ng, 17 %yield) as a white solid : '"H NVR (DVBO-d6) : 9.48 (s,
| H, 8.43 (d, I H, 837 (s, | H, 807 (dd, I H, 7.77 (s, | H, 7.73
(d, 2H), 7.690M¥2152H), 7.15 (s, 1H), 6.97 (d, 1H), 5.47 (Bcr/@Bdon3sh317 (t,
2H), 15 3.93 (s, 3H), 3.57 (t, 4H), 2.43 (t, 2H), 2.36 (t, 4H), 1.94 (m
2H) : M5 (-ve ESI) : 568 (MH", ’

3-am no-6-(4-trifluoronet hyl benz ony&ggr‘&i ne, used as starting nmateri al

was obtai ned aB-NMR M) 3940 Salbd-4b(d 1H) 837i(nd W& (dd, 1H), 7.77 ¢,
4-trifl th I I . ; , 2 (d, |
L 500 G T TR0, R 99, 2 INBA RO o5 g Mo S 6, Ao [ 62,15
(s, 2H). ExanpRE),305 (s,3H).S0%r G HHR.45(t, Cti2als(t 4HD3.95(mTaH) e 13 An anal ogous
ti toth | b, | |l e 300, but starting with
L hore: (4. oSN IR ALEE TIPS 2108 Mo o 84 et} vi el ded the
L5 e st s s v i N
(s 0 R 7 el 30 Bi i wilt Bptuoreegmiaiomol 1y 5 94 (. o1 4 17
(t, 2H), 3.93 (mﬁk&mms@-ﬁﬁ(de,(dﬂxmﬂ.ﬁ(% 7.180n, 28), 3.67(d4, 1856.69km25 (M

11
2H) : M5 (+ve ESI) : 536 (3V\H +. 3-am no- é-(gf-chl or obenzyl oxy) pyri di ne,
used as starti Hg»Feféh2HD $@%ai ned as in 30 exanple 300 (a, b) but

tarting with fs5hlQr 4 Ty e :7.48 (d, 1H), 7.39
Y Yo B 1R30PCPrepl AlrfoRIP Complidd 84 P Wibled’) | 7 (Sf 214)H? e

01/ 21597 PQT/ GBQ/ @@odémtﬁékﬁﬁbedﬁnémmiﬂﬂnbmkmﬁngmmnd 306 in

Table 13 A | ti to that .d ' ' . D

starting wth 4t EREorRRR Bt Binparit ABbmery BoB ke lect dea

the title conpouniyebubd@? md)y7 ¥%fecidh Asiacthiy saifd :awhi l e solid : 5 "H NMR

DVBO- d6) : 9. . 8.4 oo L 8.3 ;] .04 (dd, 1 H,

(7.77 (s,) 1%0,@%(’%‘%‘5%@‘9;%4’%&%; “?);g-isfss}ﬂhﬁ)%?(&é&),(c?,'f'(i+|),H)5.35
., 2H), 4.16 (), 72504, 253265 (S2HP 3166 6(ct7.(a,A), 5.87 At 4. 2.36 (t,

a9, 103 (m ‘2@)7;ﬂ&“ﬁﬁ?fﬂf”ﬁééﬂﬁiﬁmﬁ 4 a1 7R 36 €

3- ani no- 6- %a- chf &%%&76@%9{43&;%@; 238 &4l 1M44m Y mat eri al was

obt ai ned as inMSJ(-vQE%’fﬂ@Bkmgi%Q (a, b) but starting with benzyl al cohol

3-amino-6-(4-trifluoromethylbenzyloxy)pyridine, used as starting material was obtained

as in example 300 (a, b) but starting with 4-triflucromethylbenzylalcohol.

"H-NMR (DMSO-dg) :7.65 (d, 1H), 7.62 (d, 1H), 7.52 (d, 1H), 7.04 (dd, 1H), 6.67 (d,
20 1H),5.35 (s, 2H), 3.36 (s, 2H).

Example 305 - Preparation of Compound 305 in Table 13

An analogous reaction to that described in example 300, but starting with
3-amino-6-(4-chlorobenzyloxy)pyridine (198 mg, 0.84 mmol), yielded the title
compound (141 mg, 31 % yield) as a pale yellow solid :

25 'H-NMR (DMSO-dg) : 9.49 (s, 1H), 8.43 (d, 1H), 8.37 (s, 1H), 8.05 (dd, 1H), 7.78 (s,
1H), 7.46 (dd, 4H), 7.16 (s, 1H), 6.92 (d, 1H), 5.34 (s, 2H), 4.17 (t, 2H), 3.93 (s, 3H),
3.57 (t, 4H), 2.44 (t, 2H), 2.37 (t, 4H), 1.95 (m, 2H) :
MS (+ve ESI) : 536 (M+H)".
3-amino-6-(4-chlorobenzyloxy)pyridine, used as starting material was obtained as in
36 example 300 (a, b) but starting with 4-chlorobenzylalcohol.
'H-NMR (DMSO-dg) :7.48 (d, 1H), 7.39 (s, 4H), 7.00 (dd, 1H), 6.58 (d, 1H), 5.17 (s,
2H), 4.74 (s, 2H).



"HHNMR (CDC13) : 7.66 (d, 1H), 7.45 (d, 2H), 7.34 (m 3H), 7.04 (dd, IH),
6.65 (d, 1H), 5.29 (s, 2H), 3.34 (s, 2H). Exanple 307 - Preparation of
Conmpound 39 M/5¥%apbl e 13 An anal ogous reaction to that ®ETEBIGBS3I n exanpl e
300, but starting with 15 3-am no-6-(3-chl orobenzyl oxy) pyridi ne (287 ng,
1.22 mmol), vyiel ded the title conpound {41 ng, 7 %yield) as a white solid
: "H NVR (DVBO-d6) _; 1H) 843 d 1H) 8.38 (s, 1H), 8.05 (dd,
1H), 7.78 (sExa 6imRabledd s (5 ' 1H), 6.95 (d, 1H),
5.36 (s, 2H), 4. 1§n Qﬂaloggﬁgneact@n %ﬂxﬁtsdeséiﬂ):d 1n36x§x§pl(3t3004ﬁ) stardngtitht . 2H), 2.36
(t, 44, 1.94 (m M5 (+ve ESI) : MH) +

3- am no- 6- (43@mw@6@nwxamstyﬂm4mg 0@@@@1@&;3! d&rittheﬁglemmpM(l%s

obt ai ned as 1 ) but starting with 3-chl orobenzyl al cohol

. ' H NVR (coéswm@%?gﬁ“ﬁﬁhd% 44 (s, IH), 7.28 (m 3H), 7.04 (dd, 1H),
6.67 (d, 1iH) 'H-NMRENMSO- Q)—b94’B(s3PHX,§4324-|)1H),2537E(x,a1d131 8048084, IHPF/é'Ms,atlon of
Conmpound 308 n,a a S I n exanpl e
300, but st alih Agoerd s R AP P E b B SR AR A I G (a2
0. 36 mml) yb&ksdeﬁ),tihss(t,nﬂbe43c(qaﬂt),mﬁs((,4ﬂ),mg93(ﬁﬂ,2mw eld) as a white
solid : ' (s 1H), 8.46 (d, I H), 8.36 (s, | H), 8.07
(dd, 1 H), 7 +(9%/58)333215ﬁ?+ - 7.48 (m 2H), 7.22 (m 1 H), 7.15 (s,
1H, 6.94 (BLamlnoEB- 4-&11&3b&|5ylo@)ﬂmdﬁleﬂ-ﬁ%eﬁhs starBig matdrif4vds Dbtaitiell as . 55 (1,

4H), 2.45 (t, 93 (m . M5 (+ve ESI . 538.5
IR ORI

3-am no- 6- (4‘}?-WI\IPRR?I§@E)’|136W(?PYH) , 145 ¢d, 2!-!?911343(%1 §H§r7td4"(ﬂd 6.6, YA
obtained as in exanplé 300 (a, b) but startih
2, 3- di f | uor obaffsyRH), 351 ds$, 2H). H-NI\/R (CDCI3) : 7. 66 (d 1H), 7.25 (m 111),

7.05 (m 3H)g G of $hori’rad (5. 21 5 Examl e 309 -
Preparation © : Tanet oguus reaction to that

described in ex anjun enaRipous ﬂaaﬂnoﬁ taathht dtg:ribedl {h example 300, but starting with
o oG (i ORERiUL GNBIOLLA ) b T QSR ATBL ! 920 (e
9.49 (s, 1H) cor&po%ﬁd(ﬂ .mg, )% yR1d}8s 4 e/hitd ¢dlid : 8. 05 (dd, IH), 7.78 (s,
'H-NMR (DMSO-de) : 9.48 (s, 1H), 8.43 (d, 1H), 8.38 (s, 1H), 8.05 (dd, 1H), 7.78 (s,
1H), 7.51 (s, 1H), 7.40 (m, 3H), 7.15 (s, 1H), 6.95 (d, 1H), 5.36 (s, 2H), 4.16 (t, 2H),
3.93 (s, 3H), 3.56 (t, 4H), 2.44 (t, 2H), 2.36 (t, 4H), 1.94 (m, 2H) :
20 MS (+ve ESI) : 536.5 (M+H)".

3-amino-6-(4-chlorobenzyloxy)pyridine, used as starting material was obtained as in

example 300 (a, b) but starting with 3-chlorobenzylalcohol :
'H-NMR (CDCL) : 7.65 (d, 1H), 7.44 (s, 1H), 7.28 (m, 3H), 7.04 (dd, 1H), 6.67 (d, 1H),
5.28 (s, 2H), 3.37 (s, 2H).
25 Example 308 - Preparation of Compound 308 in Table 13
An analogous reaction to that described in example 300, but starting with
3-amino-6-(2,3-difluorobenzyloxy)pyridine (84 mg, 0.36 mmol), yielded the title
compound (41 mg, 21 % yield) as a white solid :
'H-NMR (DMSO-dg) : 9.47 (s, 1H), 8.46 (d, 1H), 8.36 (s, 1H), 8.07 (dd, 1H), 7.78 (s,
30 1H), 7.33 - 7.48 (m, 2H), 7.22 (m, 1H), 7.15 (s, 1H), 6.94 (d, 1H), 5.43 (s, 2H), 4.16 (,
2H), 3.94 (s, 3H), 3.55 (t, 4H), 2.45 (t, 2H), 2.35 (t, 4H), 1.93 (m, 2H) :
MS (+ve ESI) : 538.5 (M+H)".



10 IM 7.50 (m 2H), 7.18 (t, 211), 7.15 (s, | H, 6.91 (d, IM 5.33 (s,
2H), 4.16 (t, 2H), 3.94 (s, 3H), 3.56 (t, 4H), 2.43 (t, 211), 2.35 (t,
4H), 1.94 (nfVOPHRIS7 M5 (+ve ESI) : 520.6 (M+H) +. _ PCT/GB00/03593

3- am no- 6- (4-chl orobenzyl oxy) pyri di ne, used as starting nmaterial was

obt ai ned as in exanple 300 (a b) but stia, ting with 4-fl uorobenzyl al cohol

cis "HNWR (CDCI3) ; 7.67 1H, 7.22(m 2H), 7.05 (m 3 , 6.65 (d,
i H), 5.27 (g 3‘2@11)0-5 (%Cléﬁfo*eeélzylgmx?m’awp s3taging tEiRh Y ¢h§ﬁn;ﬁpaf~@)npoung
310 in Table 1 I ed in exanple 300 ut
starting with &ﬁg,m(m?géﬁ obenz lﬂtu Beanlgl IE,I%J? 202 ng, 0.86 mmol),

yi el ded the ti fﬂi@M@mEGhﬁxﬁﬁﬁ{d(m7 B@(m 2!61)%@5(@1 aH), aﬁsséa(dy\ﬂ{)t £3%80l 24), :
H-NI\/R(DIVBOd§ 30 (s, 111), 8.45 (d, 111), 8.36 (s, 1 H, 8.06 (dd, |
H, 7.77 (s, lé? 8 (m 1H), 7.49 (m 1 H, 7.35 (m 2H), 7.15 (s, 1

H, 6.96 (ds lE 5 36- of CotiBodirid 300%d yabR 133 (s, 3H), 3.56 (t,
4H), 2.45 (t, 211),

411 94 (. 21-1) (+ve_ ES 536.5
(MeH) +. 25 3-ani no-4% ?fﬁ?o(gﬁﬁlﬁff? %Wﬁﬁ 1BFWPI%%@db‘§§ta§tnaf“‘f‘&‘ng mat eri al

was obt ai ned as-ﬁnmo-@mr&eﬁg@o E&he Hlﬂ mg[ @49 hﬂ%l)"‘ﬂﬂ%ﬂaed the title
2- chor obenzyl al cohol _; i VR (. ) 3 (dd, IH), 7.38
(dd, 1H), 7. 25°qmRound sl nvg,é%/meld)asfwhlteﬁolsb (d 1H) 5 40 (s, 2H) 3 36

, 2 Exanpherngsdm fg

g?lal olg;z)us rgggtlf'on t ¥§gsgg;9:%%@bé§ %?3553%161{? E’?t@? ?I ng Wlth

3- ami no- 6- (12- chih 780 fmf IoT. b&)@n'é;?)l, Myg’pl’lﬂl aohed, (ER6.33Us, m)’mmlf/}%’uy;b?' ded

he titl 0 :

LC?‘/ G:BOO?OSSQQ?%{% Bl{nﬁ?ﬁ% ?%ﬁ/%@éﬁ?ﬁ) &a?%ﬂp‘é"%&&?sﬁ@ ‘45 (d, 1H), 8.37 (s,

1H), 8. % (dd, MSPﬂ}yeESIZQSZS)ﬁ(M+Hyy g 66 (m 1H), 7.49 (dd, 1H), SZZ?S(tgH)
7. ,

555 (i, ary, 2ehiorChslegonentisy yndy giscdes bariogaprpl vaspibinedas s )

554.5 (M+H) +. &a&p&lmo(@bﬁbt(tétaﬁi%h@ﬁﬁh%%b@i@ﬁa@éﬁbld' ne, used as starting

material was optalned as in exarH) éﬁ)@b but startln%wlth

2- chl or o- 43§ | uSHONENEHGENE diKdI(d,:! ’I-T—NMRI@ 03y, 3K, 685 (&, 1HLBQ7, (21 (m |

H, 7.14 (dd, 31]&%8,2}{)04 (dd, IH), 6.98 (m | H, 6.66 (d, IH, 5. .35 (s,

2H), 3.37 (s

Exam_ple 310 - Preparation of Compound 310 in Table 13

An analogous reaction to that described in example 300, but starting with

3-amino-6-(2-chlorobenzyloxy)pyridine (202 mg, 0.86 mmol), yielded the title

20 compound (121 mg, 26 % yield) as a white solid :
'"H-NMR (DMSO-dg) : 9.49 (s, 1H), 8.45 {d, 1H), 8.36 (s, 1H), 8.06 (dd, 1H), 7.77 (s,
1H), 7.58 (m, 1H), 7.49 (m, 1H), 7.35 (m, 2H), 7.15 (s, 1H), 6.96 (d, 1H), 5.43 (s, 2H),
4.16 (t, 2ZH), 3.93 (s, 3H), 3.56 (1, 4H), 2.45 (t, 2H), 2.35 (t, 4H), 1.94 (m, 2H) :
MS (+ve ESI) : 536.5 (M+H)".

25  3-amino-6-(4-chlorobenzyloxy)pyridine, used as starting material was obtained as in
example 300 (a, b) but starting with 2-chlorobenzylalcohol :
"H-NMR (CDCl) : 7.76 (d, 1H), 7.53 (dd, 1H), 7.38 (dd, 1H), 7.25 (m, 2H), 7.06 (d4,
1H), 6.69 (d, 1H), 5.40 (s, 2H), 3.36 (s, 2H).

Example 311 - Preparation of Compound 311 in Table 13
30 An analogous reaction to that described in example 300, but starting with

3-amino-6-(2-chloro-4-fluorobenzyloxy)pyridine (250 mg, 1.0 mmol), yielded the title
compound {72 mg, 13 % yield) as a white solid :



Exampl e 312 - Preparation of Conmpound 312 in Table 13 10 An anal ogous
reaction to that described in exanple 300, but starting with

3- ani no- 6- V82UR158% o- 4- f | uor obenzyl oxy) pyri di ne (172 ny, POTEBNMASHI | yi el ded
the title conpound (77 ng, 20 %yleld) as a white solid : ' H NWR (DWVS
Od6):947(sl , 8.44 (d, 1 H, 8,37 (s, 1 H, 806(dd|H),778

Ed 11 1) 5%& (Dé‘:gb'dﬁg Q% s;%]—q ?u%é%m%‘ g'}z@('@)ws% degﬁg)(ﬁ(g (5’4H5 62?23

(t, 2H), ﬁ{%tv ,66%4H) 1H), 799 (&de;’.H)zs(td\@m W(ESH) 6.95@41 1), SW(B BH),
3-am no- 6 4 | or obenzyl ox used as starti ngB materl al was

obt ai ned as #:47 (e 2Hh3 192 (88 %38%(5)4%455@%121§5W% 1

3- chl 4- f " H NMVR CDClS:764d1 , 7.49 (dd,
. ,Or7029 (MQE@E#%;W%) 7. 04((dd )20 1H), ( 65 (ED 1H), 5(23

(s 2H), 3. 33-amino-G-k4) -chlmbmylexsemaldmepu@pas a@ﬂhozm@ten@lom&bmeg agin n Tabl e
13 An anal og bRE 00, but starting
with 2-(4- cg*gnrp(r) enz@f‘lolﬁ f%‘f’ﬁ?%@ %mgri}g%?? 8’(0 70 mg, 0.68 mmol),

yi el ded t he tHM(eDﬁrppumBmm)rg,ﬂm VHY 74 ©d, aH),amqad 189 6.98 6wl i d,
after chroma elutin th 2-10% net hanol in

i chl or oot hRB 6 %QQW%MQS)’” 3ﬁ211 l(JsI %H)WI, 8.37 (s, IH), 8. 2|8 (d,
1H), 7.89 (dExdble 312 /Prdparationtdf Compodnd 812 i ¥ablg133 (d, 2H), 7.15 (s, |
H, 5.37 &s, . 4.15 (t, - 3.92 (S, 30, 3.56. (t, 4H), 2.45 (t, 2H),
2.36 (t, 9H), 2.2Anpaalogops reactionfo thas desqribed inixample 30Q: 4§ startiBgWith (\pH) +. 30
2 (2 Chl or 0- bt RN OAOT AR B yrR i PR I ol RiLaaf. s 1O

mat eri al alned as in exa ut star i'ng wit
2-chl or o- 3- neqrtmuns(wrng,dﬁ%mldhesaawhlltezISObﬂl or obenzyl al cohol : V\D 01121597

2y, 690 (o, TP QM 5t b, s ghf Jeflatrbmpra eapre 0 8T,
Preparati on oH), Gi8r(dd,rid),37148 (m llﬂa;,ti’l%‘ (1,387 @) 10Ho6i84 e i), iSGd (s,dH)hat
36322'25%1 éqﬁg‘rn%f 33’%} 39& oV @r"’%‘ér?%tirgﬂ 236 G nbP$ ™A Ri ded the title
conpound ( 14M81(g-ve ESDY6§4. E(M)—Hﬁs an of f- V\/m te solid, after chr omat ogr aphy
on silica g?—lammo g (A-a%or\% loxyjjo% met Qsaeg as st;irtmg }n%tré{'l r\garsr%gtg?n% as in

example 300 (a, b) but starting with 3-chloro-4-fluorobenzylalcohol :

'H-NMR (CDCl) : 7.64 (d, 1H), 7.49 (dd, 1H), 7.29 (m, 1H), 7.10 (t, 1H), 7.04 (dd,

20 1H), 6.65 (d, 1H), 5.23 (s, 2H), 3.38 (s, 2H).
Example 313 - Preparation of Compound 313 in Table 13
An analogous reaction to that described in example 300, but starting with

2-(4-chlorobenzyloxy)-3-methyl-5-aminopyridine (170 mg, 0.68 mmol), yielded the title
compound (47 mg, 13 % yield) as an off-white solid, after chromatography on silica gel,
25  eluting with 2-10% methano) in dichloromethane :
'H-NMR (DMSO-ds) : 9.41 (s, 1H), 8.37 (s, 1H), 8.28 (d, 1H), 7.89 (d, 1H), 7.77 (s,
1H), 7.50 (d, 2H), 7.43 (d, 2H), 7.15 (s, 1H), 5.37 (s, 2H), 4.15 (t, 2H), 3.92 (s, 3H), 3.56
(t, 4H), 2.45 (t, 2H), 2.36 (t, 4H), 2.23 (s, 3H), 1.94 (m, 2H) :
MS (+ve ESI) : 550.5 (M+H)".
30  2-(2-Chloro-4-fluorobenzyloxy)-3-methyl-5-aminopyridine, used as starting material
was obtained as in example 300 (a, b) but starting with
2-chloro-3-methyl-5-nitropyridine and 4-chlorobenzyl alcohol :



'H-NVR (DVBO-d6) : 9.41 (s, 1H), 8.37 (s, 114), 8.27 (d, IH), 7.89 (d, 1H,
7.78 (s, IH, 7.46 (d, 2H), 7.27-7.41 (m 3H), 7.15 (s, 111), 5.38 (s,
2H), 4.16 (tWOMHRISB. 94 (s, 10 3H), 3.55 (t, 4H), 2.44 (eCT/Qaskje3zs2. 36 (t,
4H), 2.23 (s, 3H), 1.95 (m 2H) : I\/S(+ve ESI) @ 516.5 (M+H) +.

2- (2- Chl oro 4 f1 uorobenzyl oxy) - 3- net hyl - m nopyri di ne, used as starting

mat eri al tai ned as in exanple 300 b) but starting with
2-chl or o- 3- mat ot SN (D Copy 4B a8 @e?é)y”h(d@éﬁblﬁ%(‘iéﬂ)#m 200C13)
7.51 (d, | g%ggz&ﬁq.ﬂ(g@ﬁm 6.89 (d, | , 5.32 (s, 214), 3.29 (s,

2H), 2.18 (s, Preparat| on of Conpound 315 in Table 13
An anal ogous r Easbpled dhinfable 1313, but startl ng with

fh(e4tf{i‘8r°38”§¥'n80%%ame°%’éﬁs“ wo&%”@% 5k Py hofhe 0 alter
ghrﬁlmat ogr?ﬁhyzm@ldxycanQWiTS -ahinidp gmm(zzbn% lO%ﬁmj;laembd tha title 5.27 (d
i chl or onet hane :

1 H, 7.89 (d, c‘?mﬂib“nd alx-gl{“?“g(’%gﬂﬁ%)a?aﬁﬂéﬂﬁmﬁﬁd !’_'gie' fg“’{“ﬁ“’ 3’°“|7_9ﬂ1°2 (s,

111), 5.35 (s, &H)Iun anénﬁ(iO%%{éihan&n%)ésc}(lmné!ﬂhn 3 57 (t, 4H), 2.43 (t,
2H), 2.35 (t, +ve ESI) : 534.5

&iﬁ%ﬂ B3 obEbisy EBB32 B HL haT (b THIHI D)
(MEH) +. 2-(2- %@Mﬁ%ﬁoﬁ)é @ylf@xw &, H@e 97(‘35139717 A5 iERi HéS sused as
starting materi } 74Wt2‘f)@t'ﬁi'f]¢g1 gﬁ’ajr}fg’ ﬁ-f ’uo ’o%gér)l s( mﬁﬁ%H)sﬁ%Eé ng with

2-chl oro-3-rret 5-ni ridin Ico
(CDC13) : 7!.05031(1}13 5§I€94H)Z2M('( 3H), 2136 (t, 71 2.23 (s, 3BH)1, 9563189H1d 1H), 5.29 (s,

2H), 30 3.30 5. +3H). WD 01/ 21597 PCT/ GBOO 03593 175
Exanpl e 316 - &%Z%&%g%lr)b% (])‘%B(I%g‘ppound 316 in Table 13 An anal ogous reaction
to that descri b€pChivres-dlaploberiz$loxy)iBumethylafrdmingpyritlink, used as starting material
2- (4- met hyl benzyl qxy) - 3- et hyl - 5- am pnopyridine.(124 ng, 0.54 mol), vyiel ded
the title conﬁéﬁ‘ﬂﬁéé %exaéwl%%(@geghgya@mgg%f white solid, after
chr omat ogr aphyz@moﬁi.s‘-&n@&yg%mpﬁuﬁﬁé&m Béhzw diddhgr:10% net hanol in

H NVR™ ( DMSO- d6 26 (d,

di chl th
T et B O 7 931 | ﬂ%&?@&;m,ﬁw,%@mkmsgmzﬂ%312§<g,s Y

5.34 (s, 2H). 5 16ts 3 394 s, 3H), 3.56 (t, 4H). 2.44 (t, 2H), 2.38
(t, 4H). 2.30 ?}s')}'ét(s’ %Ww 1.95 (m 2H
Example 315 - Pre aranon of Com ound 315 in Table 13

An analogous reaction to that described in example 313, but starting with

2-(4-fluorobenzyloxy)-3-methyl-5-aminopyridine (295 mg, 1.27 mmol), yielded the title

20 compound (110 mg, 16 % yield) as an off-white solid, after chromatography on silica
gel, eluting with 2-10% methanol in dichloromethane :

'H-NMR (DMSO-dg) : 9.42 (s, 1H), 8.36 (s, 1H), 8.27 (d, 1H), 7.89 (4, 1H), 7.77 (s,
1H), 7.51 (m, 2H), 7.19 (t, 2H), 7.12 (s, 1H), 5.35 (s, 2H), 4.15 {t, 2H), 3.91 (s, 3H), 3.57
(t, 4H), 2.43 (1, 2H), 2.35 (1, 4H), 2.21 (s, 3H), 1.95 (m, 2H) :

25  MS (+ve ESI): 534.5 (M+H)",
2~(2-Chloro-4-fluorobenzyloxy)-3-methyl-5-aminopyridine, used as starting material
was obtained as in example 300 (a, b) but starting with
2-chloro-3-methyl-5-nitropyridine and 4-fluorobenzy! alcohol :

"H-NMR (CDCls) : 7.50 (d, 1H), 7.41 (m, 2H), 7.04 (1, 2H), 6.89 (d, 1H), 5.29 (s, 2H),

36 3.30(bs,2H), 2.18 (s, 3H).



M5 (+ve ESI) : 530.6 (M+H)+. 10
2-(2-Chl oro-4-f| uorobenzyl oxy) - 3- net hyl - 5- am nopyri di ne, used as starting
mat eri al WR&HPai ned as in exanple 300 (a, b) but st aPCT/RgOMissh
2-chl oro- 3-net hyl -5-nitropyridi ne and 4-net hyl benzyl al cohol : " H NWR
(ebc13) - 7.50 (d, 1H), 7.34 (d, 1H), 17}6 (d, 2H), 6.89 (d, 1H), 5.27 (s,
2H), 3.28 (s, 2H) ' s, 3H) 2 17 (s H). 15 Exanple 317 - Preparation
of Conpound 33244 eparatien of Compound 316 in Lable 13 ¢ ot descrlbed in

exanpl e 313, but @ﬁﬁ{at Bﬂsr@é.chbn to that described in example 313, but startin
2- (3-chl orobenzyl ox § - 5-am nopyridine (232 ng 9g3 1), yielded

the title c& %emlqw)é-wﬂ%-%a@mpm@nw%m, bt mwé)oym@ed thetidle
chromat ogr aphy,

di chl or onet hané’gﬂmggb nﬁaﬁﬁg yl%ﬁ/@%%G?gw%etsghg ,19%4?@%%}'89 Slhfia—fel 8. 27

(d, 1H), 5. 9futimgwith 410% Mmefianglsp dichlejomethes@: (s, 1H), 7.30-7.45 (m 3H),

[at (0 SmaniOabisodiy:s b dublestld i sl d e Ao )y r b iy )
550. 5 ( MrH) H1HR7.62 (G OHAdS 2H)0T.05 &0 15), 6:0¢ X3, 2H) Bk 1y, 25D 890G 3H), Bisae, used

i th 2. chl ort bk ehon 28 538 ol e B e BB o By ol "

(CDC13) : 7.%8 (—GEEQIM)%O%MH 1H) 7.29 (m 3H), 6.90 (d, IH, 5.30 (s,
2H), 3.31 (s, 2 npl e 318 - Preparation of Conpound 318
in Tabl el®3 B4l om%ﬂsgre lewﬁrlaﬁhrlé-@rnmm@@smss@eﬁ startiegmatsriel 313, but
starting W t{ss dbidieddis tH dxah fe%@@%ﬁ}%@artﬁx Ry - 5- am nopyri dine (153 ny,
0.61 mol ), yielded the title conpound 5 , 12 %yield) as an off-white
solid : WO d&plﬂm@rmmmmdﬂmethﬂmmﬁlc@wso dé) : 9.42 (s, 1 H,

8.3 8 1 ; 7 2H) ,
720 (m 1 R Sy spsgt %@Q‘z@%ﬁ%ﬁfﬂ&@%ﬁ) 948 51y °
3.56 (t 4H)3 2&(s4mx,rz 352.<H}H),2.1'B&,3H) 4H), 2.20 (s, 3H), 1.94 (m 2H : M

+ ESI
(2 \(/g Chl i di ne, used as starting

: EDALA [t) 14
mat eri al was obtmmdaga@srbitne%ﬁ:lméme&ﬁeed@exmxﬂbgts Bhtasltdrhﬁg)wimth

2- chl or o- 3- et hyl - 5- ni tropyrldl ne and 2, 3- dlfluorobenzyl al cohol
2-(3- chlorobenzyloxy) 3-methyl-5-aminopyridine (232 mg, 0.93 mmol), yxelded the title

compound (88 mg, 17 % yield) as an off-white solid, after chromatography on silica gel,
eluting with 2-10% methanol in dichloromethane :

20 'H-NMR (DMSO-dg) : 9.41 (s, 1H), 8.36 (s, 1H), 8.27 (d, 1H), 7.90 (d, 1H), 7.77 (s,
1H), 7.50 (s, 1H), 7.30-7.45 (m, 3H), 7.14 (s, LH), 5.40 (s, 2H), 4.16 (t, 2H), 3.93 (s,
3H), 3.56 (t, 4H), 2.44 (t, 2H), 2.36 (t, 4H), 2.23 (s, 3H), 1.94 (m, 2H) :

MS (+ve ESI) : 550.5 (M+H)".
2-(2-Chloro-4-fluorobenzyloxy)-3-methyl-5-aminopyridine, used as starting material

25  was obtained as in example 300 (a, b) but starting with
2-chloro-3-methyl-5-nitropyridine and 3-chlorobenzyl alcohol :

'H-NMR (CDCl3) : 7.50 (d, 1H), 7.43 (s, 1H), 7.29 (m, 3H), 6.90 (d, 1H), 5.30 (s, 2H),
3.31 (s, 2H), 2.21 (s, 3H).
Example 318 - Preparation of Compound 318 in Table 13

30 An analogous reaction to that described in example 313, but starting with
2-(2,3-difluorobenzyloxy)-3-methyl-5-aminopyridine (153 mg, 0.61 mmol), yielded the
title compound (42 mg, 12 % yield) as an off-white solid :



"HNWR (CDC13) : 7.49 (d, I H, 7.26 (m | H, 7.06 (m 2H), 6.90 (d, | H),
5.41 (s, 2H), 3.31 (s, 2H), 2.18 (s, 3H). 10 Exanple 319 - Preparation of
Conmpound 319WOMi7EEET e 13 An anal ogous reaction to that descrichssion exanpl e
313, but starting with

2- (2-chl oro-4-f1 uorobenzyl oxy) - 3- met hyl - 5- am nopyri dine (222 ng, 0.83
mml ), yielded, the title conpound (172 mb”ﬁ 37 %yield) as an off-white
solid : 1H NVR HBRER@¥SO- dQnEQZ (Ssll-l), 8PP (s, 8HB8.20<¢, 1EDH).90 @, D), 77 (<L H),

7.90 (d, 1 : 7 6 m i
L Jtdy (S,H) 1%{)) %%2@5%@ 15y 7 255{’%5 4'§')(s X (73{”2%3'?933&%8 (
2.44 (t, 2H), 2.587%t 6H), 2445!)0, 2H),236((5 4H3)20 (§, 3914, (2B : M5 (+ve ESI) ;
568.5 (M+H) +. fﬁa ggb 4 fI robenzyl oxy) - 3- met hyl - 5- am nopyri di ne,
used as starti ,%S At tai ned as in exanple 300 (a, b) but

starting wi sh 2q223}ﬁdib-@¥fﬁmﬁrbéiﬁ§'1@)¢)'§nﬁth§ri Slﬁﬁfnbﬁ}rﬁlﬁleﬁ&@d asstartm material
2-chl oro-4-fl uoroben_zy al cohol : gagDC13 , 7.14 (dd,

IH), 6.97 (m }{a5obtgin (‘%lexafme”@(%@){’%fs Prﬂ“'izhs 30 (s 211) 2.20 (s,
3H). Exanple 3aQhroﬂmyayn%p%dlmglm@kﬂé&%éﬁyzIﬁ@ﬁéf 13 An anal ogous

reaction to that described in exanple 8, but starting Wi th 25

2- phenyl et hyl tlﬁﬂi\dgiﬁﬁphbp@ﬁq @i H@, @G@ (gl H)O7.068(rni2b.)6. 0yileledi4l tre2Hl), | e

conmpound (24 ; [ as an off-white solid : 'H NVR (DMBO d6) :
8.95 (s, 1 H)1@%_I_;%@EIZ‘?ZYIF?%@?—I).&00_8_ 10 (zn, 2H), 7.20-7.45 (m 7H), 4.45
(s, 2H), 4.180 Exampld319 4PfparaionIHComBotind 31994 Table 18H), 3.23-3.45 (m 6H),

2.40 2 ) 3 ESI .. 518 (MtH) +.
WO 015 2]1597H)PCT/ GBC%%’%%‘@ °%‘°(‘%3?¥@§i%‘%*ﬁ§¥%’?ﬂ’%§l3sb‘§ﬁ@ﬁ Wlf]-f'di Ele l_?Jsed
as starting nBlZQ‘I-bﬂbroV\ﬁﬂudi&ieﬁtm@)-aﬁndﬁ@l 5%@5&1@%@2& fhe, @k3 &H{olﬁﬁ%&d ng

wi th benzyl nerca E) : (
1H), 7.22-7. 42‘*’66&1‘380%0‘1“@1(15’6%( %7 /@Pﬁld)assn%v(mieéolésn 247 (M+H )+
Exanpl e 321 - Rrepas Loyl reaction
to that described i nagxarrpa}gje 320, Olgﬂ 82%%? t@) §'§§) deflﬁis 7% (@quogw@
15 1H), 7.65 (m, 1H), 7.50 (m, 1H), ?26(m,1H),715(s 1H), 5.42 (s, 2H), 4.16 (t, 2H),
3.94 (s, 3H), 3.56 (t, 4H), 2.44 (t, 2H), 2.37 (t, 4H), 2.22 (s, 3H), 1.94 (m, 2H) :
MS (+ve ESI) : 568.5 (M+H)".

2-(2-Chloro-4-fluorobenzyloxy)-3-methyl-S-aminopyridine, used as starting material

was obtained as in example 300 (a, b) but starting with

20 2-chloro-3-methyl-5-nitropyridine and 2-chloro-4-flucrobenzyl alcohol :
"H-NMR (CDCl) : 7.50 (m, 2H), 7.14 (dd, 1H), 6.97 (m, 1H), 6.89 (d, 1H), 5.35 (s, 2H)
3.30 (s, 2H), 2.20 (s, 3H).

1

Example 320 - Preparation of Compound 320 in Table 13

An analogous reaction to that described in example 8, but starting with

25  2-phenylmethylthio-5-aminopyridine (60 mg, 0.28 mmol), yielded the title compound
(24 mg, 16 % yield) as an off-white solid :
"H-NMR (DMSO-dg) : 8.95 (s, 1H), 8.71 (s, 1H), 8.00-8.10 (m, 2H), 7.20-7.45 (m, 7TH),
4.45 (s, 2H), 4.30 (t, 2H), 4.05 (s, 3H), 3.85-3.91 (m, 4H), 3.23-3.45 (m, 6H), 2.40 (m,
2H):

30 MS (-ve ESI): 516 (M-H),
MS (+ve ESD): 518 (M+H)".



2- (3, 4-di chl or or ophenyl net hyl t hi 0) - 5- am nopyri dine (195 ng, 0.68 mol),
yeldedthe title conpound (350 ng, 78 %yield) as a pale yellow solid :
10 ' H NV\RWOREBY6) : 10.50 (s, 1H), 8.95 (s, 1H), 8. 61PCHGBIAE5938. 30 (s,
1H, 8.15 (d, 1H), 7.70 (s, 1H), 7.55 (d, 1H), 7.35-7.50 (m 3H), 4.55 (s,
2H), 4.25 (t 211) 4.05 (s, 3H), 3.80; 91 (m 411) 3.23-3.45 (m 6H),
2.20-2.30 rrir M5 (-ve ESI) ;, 584 ( (+ve ES|) 586 (M+H) +.
15 2-(3, 4- Di Kﬁ%}*}dﬁ*‘&%‘éﬂ%‘?fé@ﬁ&%ﬂﬁ"&) “%daﬁftﬁmﬁ% matfrlﬁ'ewasl?é@aleégs @ arting

mat eri al was feon sl guﬂs&r@gam& g,c(,@ taR) but starting with

4-di chl oro?xglglgnzy GErneb?capt an . DR/BOd6 7.85 (d, 1H, J = 2 Hz),
52
H,

3,
7. (d, | HH-NMR CDEl): 92548 1HyJ = |2H¥) 8320:(1!8 1H)iA2 2-?42@(6r1¥|1),f459|) 6.93 (d,

| J=8 I—% 6.83 (m 1 H, 523 (s, 2H), 4.23 (s, 2H : MS (+ve ESI ):
285 (M+H) +. D (anpl e 322 - Preparation of Conpound 322 in Table 13 An
anal ogousSreMSt(#WlESImMMMﬂék*cri bed in exarrpl e 320, but starting with

2- (4-fluororgphe 5’] Ithlo ? 0m nop ﬁlm ailﬁl ng, 0.60 nmol), vyielded
the ti

(

(

4

he title yell ow solid : 'H NWR
DVSO-d6) : 10. Smdaxalokﬂ:dércacﬁioﬂ& that desckibed M. edmpls 320,|H)1t stz&nﬁg)w(tls 111), 8.15

%5 (22 ' H)2- 2%43 g’o'zlsr@&éheeﬂ{ﬂ% bé)aé YL{EE‘{%”% 0. .%@9,. g@ﬁmﬁézm . VB

(-ve ESI) tﬁ%oﬁ%ﬁﬁdﬁsohﬁ fs’f‘%%'léﬁﬁ'a);apa@§5lldeUﬁh+ _
2-(4-Fl uororp Mlgl met used as starti ng rraterlal

was obt athed %%améomfl 2550, b St ine 3ap 6 10,

4-f1 bengz 5 =
a4 28Ugfgg0 fn )%b?URECﬁgt @BSéd 1'1#),NW§35 (7@%?9 dﬁ) 4?5% 21(1)1415%2& 4%5 AT

H), 5.20 (2s3H)H} 80-3. 9,11dm( 41,3 -345\/@ ém) 2129%303@/2&00/ 03593 178 |vs (+ve
ESI): 235 ( L‘ZM?»% - Preparation of Conpound 323 in Table 13 An
anal ogous reactlon t h €scribed in exanple 320, but starting with
2-(4-11 uorobMSz(y#aESIbno)SGi(Mfﬂ)ﬁopyH dine (77 mg, 0.35 mmol), yielded the

gt com S OEN (R Pt
7.85 (d, obtained as in example 300 (a, b) but starting with 3,4-dichlororobenzyl mercaptan :
'"H-NMR (DMSO-ds ): 7.85 (d, 1H, J =2 Hz), 7.52 (d, 1H, J =2 Hz), 7.48 (d, 1H, J = 8
Hz), 7.25 (m, 1H), 6.93 (d, 1H, ] = 8 Hz), 6.83 (m, 1H), 5.23 (s, 2H), 4.23 (s, 2H) :
MS (+ve ESI ): 285 (M+H)+.
20 Example 322 - Preparation of Compound 322 in Table 13

An analogous reaction to that described in example 320, but starting with
2-(4-fluororophenylmethylthio)-5-aminopyridine (141 mg, 0.60 mmol), yielded the title
compound (239 mg, 66 % yield) as a pale yellow solid :

'H-NMR (DMSO-ds) : 10.50 (s, 1H), 8.95 (s, 1H), 8.61 (s, 1H), 8.30 (s, 1H), 8.15 (d,
25 1H), 7.35-7.55 (m, 4H), 7.10 (t, 2H), 4.55 (s, 2H), 4.25 (t, 2H), 4.05 (s, 3H), 3.80-3.91

(m, 4H), 3.23-3.45 (m, 6H), 2.20-2.30 (m, 2H) :

MS (-ve ESI) : 534 (M-H),

MS (+ve ESI) : 536 (M+H)".

2-(4-Fluororophenylmethylthio)-5-aminopyridine, used as starting material was obtained
30 as in example 300 (a, b) but starting with 4-fluororobenzyl mercaptan :

'H.NMR (DMSO-dg): 7.85 (d, 1H, ] = 2 Hz), 7.28-7.33 (m, 2H), 7.00-7.08 (m, 2H),

6.93 (4, 1H, J = 8 Hz), 6.82 (m, 1H), 5.20 (2s, H), 4.20 (s, 2H) :



IH), 7.40-7.45 (m 3H), 7.20 (t, 3H), 6.70 (d, 1H), 4.55 (s, 2H), 4.25 (t,
2H), 4.05 (s, 3H), 3.80-3.91 (m 4H), 3.23-3.45 (m 6H), 2.20-2.30 (m 2H)
. M5 (+ve ESWP#25¥D (M+H) +. 10 2- (4-Fl uor obenzyl am no) - Spemcrmpyses di ne,
used as starting material was obtai ned as in exanple 300 (a, b) but
starting with 4-fluorobenzyl am ne H) 6 2 8g((j:DCI \R‘ 3 698(|O—||’z) I H21 %3:424?2),
7.27-7.33 (m 21), 6.88-7.03 (m. 3 : = , 4.33-4.

(m 3H), 3.(20 EVLS)C+2&1§§U WQMég)ESI ): 218 (MrH) +. 15 Exanple 324 -
reparation of KRR, Babalioh ¥ CombiufilsATANABRYS "oact I on Lo that

described in eXa
2- (3, 4-di chl or obenzid anslogoys Bacsion teahatrdestribed ih 22Onplg3200 but4tarting|with y| el ded

(VSO ) - - 07 aperobcilyRing Luitibhiid 77 50 % it YiedGhofug 7 Nly°

7.85 (d, 26 1tjmpofnd (23 5 6¢ 9 yidt)as af ool , 6.70 (d, 1H), 4. 55 (s,

g.H)zb-g: gg EEn Wéﬁ@&\,@ qu}%a (s, ggboa(%,,(pblu%muz @, 1H),8g’6 (?is ?g) %5 (gH)

2b(3 4- gi chlor oﬂgmLm ﬁ? anmppw Isd;ltog}l;%}ﬂﬁ)sa%s% AHA4LS (Y2ARLgd @ vas
t I N_exa

g 4a|d|n§hl gfobe?ﬂiyﬁéﬁn@@é (m, QH)JQBB%%\@(@@@@HZ)@)?O? %gsz(, 2d): | i % J6:2$ I(—I(zj) | 7H43J

% $) R JE@I?é (Wﬁ}s (s, 21 ) NS (+ve ESI ). 268 ( M)+, |

Exanpl e 3230- M%Bbzmbem mn%mﬁiﬂmuwd af staitiag tdtedinl wasabmipediss ineact i on

to that descri lr?‘l%r?g) ?}%&s%% VQ t4ﬁ; (%l n vmth 30

2- (4-fluorobenzy am nop i ne ¥ 35 mol ), yielded the
title corrpounH-I NM!B(GQQI;)S@ 694(d; i1 Hl a=> 2&&),ammf:f}cmang 6s3817.85 (in, $¥8), 610824597
PCT/GBOO/03593 e (VB0 %sogé (s, I'll ), 8.58 (s, 1H), 8.30
(s, IH, 813t 1%1 ‘}Xgﬁ 3%20 Y7 41 (m 4H) 6.72 (d, 1H, J = 8
Hz), 4.58 (s MIS)&VAEQZ) 118 (MHIW = 5 Hz), 4.03 (s, 3H), 3.86-3.93 (m
4H), 3.18-3.25_(m 6I—2 2. 28-2. 35 (m 2H) VB (tve ESI): 569 (MrH)+ 5 M
(-ve ESI): 1% 6 7Examnle 324 Preparation efCompoynd 321 e 13- ami nopyri di ne, used as

starting materi al W%%Q%tlﬁ?to that described in example 320, but starting with
2-(3,4-dichlorobenzylamino)-5-aminopyridine (119 mg, 0.44 mmol), vielded the title

compound (209 mg, 74 % yield) as an off-white solid :
'H-NMR (DMSO-dg) : 10.50 (s, 1H), 8.55 (s, 1H), 8.42 (s, 1H), 8.20 (s, 1H), 7.85 (4,
20 1H), 7.40-7.45 (m, 3H), 7.40 (m, 2H), 6.70 (d, 1H), 4.55 (s, 2H), 4.25 (t, 2H), 4.05 (s,
3H), 3.80-3.91 (m, 4H), 3.23-3.45 (m, 6H), 2.20-2.30 (m, 2H) :
MS (+ve ESI) : 569 (M+H)".
2-(3,4-dichlorobenzylamino)-5-aminopyridine, used as starting material was obtained as
in example 300 (a, b) but starting with 3,4-dichlorobenzylamine :
25 'H-NMR (CDCL): 7.68 (d, 1H, ] =2 Hz), 7.43 (d, 1H, J =2 Hz), 7.36 (d, 1H, J = 8 Hz),
7.17 (m, 1H), 6.27 (4, 1H, J = 8 Hz), 4.40-4.52 (m, 3H), 3.23 (s, 2H) :
MS (+ve ESI ): 268 ( M+H)+.

Example 325 - Preparation of Compound 325 in Table 13
An analogous reaction to that described in example 320, but starting with

30 2-(4-fluorobenzylamino)-5-aminopyridine (77 mg, 0.35 mmol), yielded the title
compound (125 mg, 60 % yield) as an off-white solid :



In exanple 300 (a, b) but starting with 3,5-dichl orobenzylamne : ' H NWR
(CDC13): 7.68 gd 1H, J = 2 Hz), 7.16-7.25 (m 3H), 6.93 (m 1H), 6.25 (d,
IH  J = gVA2159 404,57 (m 3H), 3.23 (s, 2H) : 10 MBPCHEBIEESY 268

( M+H) +. Exarrpl e 326 - Preparation of Conpound 326 in Table 13 An anal ogous
reaction to that described in exanple 32Q, but starting with

2-(4-fluorobgnzyl amn m nopyr.i di 6 3.10

yi el ded the ?}{ M%%Prg%(sf (?361?@?8 O/ﬁ'i) (gs’g@ éﬂggqsﬂ%@ lrExol id: 15

7Hrzg'\/7R g g'VSOlﬁﬁh F3|f)s 7Lﬁ @94&; 6. 12? ;118 16='Ls f15), 43&&9 2ﬁ) 2@2((£12H§j;|)&5 rgz);%og Sgll(H) :
) m

4H), 3.23-3. @53@:138913)93(@4%3 831325(@; %228%@¢@)E5|) . 513 (MH M5

(+ve ESI) . FQ’+569%9E;2(_Benzyl am no) - 3- net hyl - 5- am nopyri di ne, used

as startlng rrat r|a was o ined as in exanple 300 (a, b) but starting

wi t h 2- chb or MS-veeESIy156BMiH)r.opyri di ne and 4-benzyl am ne: 'H NMR (CDC13):

500 () 1ty > enfortbenylnigSlaBinthgifoe, it o gufity e Vs i g1

Exanpl e 327 in dampli380 (:0b) it starting evithB, BAichlorobéidylaminket An anal ogous reaction

s ant o2 4 AR ORERE oo bl slhctinggp e o e

4- chl or 0- 6- MpERELY; 4400857 phBH)OMLNEZAH) ne (150 g, 0.50 nmol ), vyiel ded the
title 30 con&%und 242 &QMQB % vyi eI d) as a white solid : 'H NVR (DVBO d6)

11. 60 (9, (tvel §IJ)@ +850(s lH) 8.40 (s, 1H), 8.20 (d, IH),
)

7.36-7.59 (Impy8 Io¥ bopadddy 404 (s, 3H) " vO
01121597 PCTICBOGTO ey S H) +. Exanple 328 -
Prepar ati on of Ooﬁpmalngomaqtmnﬁaﬂbh@dembmumxamdgda& bubstartinpwitho t hat

descri bed in,

5- am no- 2- (py?a(g[@]o §éﬁgﬂ§3jl?%ngd}n6mg566mnﬁ? "“T“%!kéf‘e?%d“hue

conmpound ( 22ttle &m@;mdael ‘.% & BE Vidyieldpasaanwiff-whitesolid d :

15 'H-NMR (DMSO-de) : 10.80 (s, 1H), 8.61 (s, 1H), 8.25 (d, 2H), 7.70 (s, 1H), 7.20-7.45
(m, 6H), 4.65 (s, 2H), 4.35 (t, 2H), 4.05 (s, 3H), 3.80-3.91 (m, 4H), 3.23-3.45 (m, 6H),
2.20-2.30 (m, 2H) :

MS (-ve ESI) : 513 (M-H)",
MS (+ve ESI) : 515 (M+H)".

20  2-(Benzylamino)-3-methyl-5-aminopyridine, used as starting material was obtained as in
example 300 (a, b) but starting with 2-chloro-3-methyl-S-nitropyridine and
4-benzylamine :

'H-NMR (CDCls): 7.63 (s, 1H), 7.28-7.41 (m, 5H), 6.81 (s, 1H), 4.60 (d, 2H, J =4 Hz),
4.00 (s, 1H), 3.16 (s, 2H), 2.05 (s, 3H) :
25  MS (+ve ESI): 214 (M+H)+.
Example 327 - Preparation of Compound 327 in Table 14
An analogous reaction to that described in example 6, but starting with
5-amino-2-(4-chlorophenoxy)pyridine (110 mg, 0.50 mmol) and
4-chloro-6-methoxy-7-benzyloxyquinazoline (150 g, 0.50 mmol), yielded the title

30 compound (242 mg, 93 % yield) as a white solid :

"H-NMR (DMSO-ds) : 11.60 (s, 1H), 8.81 (s, 1H), 8.50 (s, 1H), 8.40 (s, 1H), 8.20 (d,
1H), 7.36-7.59 (m, 8H), 7.18-7.30 (m, 3H), 5.35 (s, 2H), 4.04 (s, 3H) :



"H NVR (DMSO-d6) : 11.55 (s, IH), 8.80 (s, 1H), 8.55 (s, IH), 8.45 (d, 2H)),
8.38 (s, I H, 825 (d, I H, 7.75 (m | H, 7.51 (m 3H), 7.40 (m 4H),
7.30 (d, 1 MWoeB185 (s, 2H), 4.05 (s, 3H : M (+ve ESI pcT/GaEsftH) +. 10
Exanpl e 329 - Preparation of Conmpound 329 in Table 14 An anal ogous reaction
to that descri bed in exanple 32, but star(g(%nr;g W th

4- ( 3- am nopr op )rn hol i ne (144 ny, 1.d ) and

4-(6-(3-chlor r(i‘fﬂ%ﬁll) 8(§ W dl noam no) - 6- net hoxy- 7- ( 3- chl or opr opoxy) qui n
azoline (100 gig . % TIEY ypound (31 rrg 26 %
yield) as a ' ' ' DVEO- O ' (s, i H, 843 (d, 1
H, 8.37 (s, | H) &@mogcm re@umto that deciibed in exﬂ)npleﬁ, but S(?Stmgltﬁ}h 7.40 (m

2181 To15 (o sl 38y oo 38 st bt gl (>
2H), 1.55 (M m@HR:% Vel avewEs solid: 593. 3 (MrH) +. 20

nazol i n e ustnNER ENROGE s o 1N B dE ek e S, 445 Gonid BBRRE Y -
Chl or onet hyl pm)ak as e, (xa?&mﬂs (1190 750, 3/1@987 a@g@d}grm@smﬁ 9.38(sbHy,r ed

m xture of 6-nethoxy-7-benzyl oxyqui nazol - 4- one g, 1.42 not) and

pot assi um car‘b%ﬁité’ X783 g, 5.67 mol) in d| net hyI acet ani de (5500 m). The

reaction was heated gqy 25:90E)f or 4 hours. The reaction was cool ed and

filtered to renove |norgan|c salts The filtrate was concentrated in vacua
to yield, & udéxaneple32fyRreparation of Compound 329 in Table 14

2 - (behy| 010) -G gk et AN BN 8 g (82,0, 100 1%
5.90 (s, 2H), :5(32aamn(;pppymo;pmhwm¢mg3wmomm@s 9H) : 30 M5 (+ve ESI):

+
ggru'g :VI:; nH) of b% e%]? mﬂﬂm %Ingyrlgx?' 3-%:% noam no Ggrhetf?oxy% &lo%iop%gy %gmg.zcz)lme

2-[7- (benzyl oxype zmmgB amﬁéﬁd@ f'id%qm Blaba WBhdsdlid : 1. 42
nrnol) in WO Ql/21 97 PCT/ GB00/ 03593 18 d| rreth acetam de (3500 rr1) at

anmbi ent t ebper YMR GHESAdsr P (1.41D.3- %r@u%ﬁé » HR, 8.87 (fds Pk 7/ 969,
nydrogen (1 bafiy 73D, (fpekb e #8714 ! AIL6.ok i, 91913 58 (afh Al isc@lihe and the

sol vent evapor at ed 1 n’vacuo. The resi i'Ss 0%
met hanol in d-$h{soiBndbha&rnBlana? (1a89ed53 Gr Uhgh2&(mHH1).01. 9150, 2B, g6 (m,
Evaporati on ofzﬁ)he solvent in

MS (+ve ESI) : 593.3 (M+H)".

20 A4-(6-(3-chlorobenzyloxy)-3-pyridinoamino)-6-methoxy-7-(3-chloropropoxy)-quinazolin
e, used as starting material was obtained as follows :
a) Chloromethyl pivalate (225ml, 1.56 mol) was added dropwise to a stirred
mixture of 6-methoxy-7-benzyloxyquinazol-4-one (400 g, 1.42 mol) and potassium
carbonate (783 g, 5.67 mol) in dimethylacetamide (5500 ml). The reaction was heated to

25 90 °C for 4 hours. The reaction was cooled and filtered to remove inorganic salts. The
filtrate was concentrated ir vacuo to yield, crude fert-butyl
2-[7-(benzyloxy)-6-methoxy-4-ox0-3(4H)-quinazoliny}jacetate (562 g, 100 % yield) :
'H-NMR (DMSO-dg) : 8.33 (s, 1H), 7.30-7.50 (m, 6H), 7.25 (s, 1H), 5.90 (s, 2H), 5.25
(s, 2H), 3.88 (s, 3H), 1.10 (s, 9H) :

30 MS (+ve ESI): 397 (M+H)"
b) 10% palladiuvm on carbon (56 g, 53 mmol) was added to & solution of fer-butyl
2-[7-(benzyloxy)-6-methoxry-4-oxo-3(4H}-quinazolinyl]acetate (562 g, 1.42 mmol) in



5 vacuo followed by trituration with nethanol yielded, tert-butyl

2- [7 hydr oxy- 6- met hoxy- 4- oxo- 3(4H) - qui nazol i nyl ] acet at e 9‘7c§_r188 43 % yiel d)
© ' H NVRWANRDA6) : 8.25 (s, 1 H), 7.45 (s, 1 H), (%B‘"' , 5.85 (s,
2H), 4.04 (s, 1 H, 3.87 (s, 3H,1.10 (s, 9H) : I\/S(+ve ESI): 307(|\/Hr|—|)+
10 ¢) A mxture of tert-butyl 181

2-[ 7- hydr oxy hox V. .4- - 3( t 327 nol ),
3- br onopr opa %Wﬁ%@%‘&“@@@ﬁo ﬂghe éajfass#%nsﬁﬁggr %géég%é% 0. 967
mol) in di reinbyghterofhydrogen(bb4l). mh)c reamsomasrﬁie:édahrom dpatiof cdile owiths. The
reacti on was cool ed an conce ?“F‘tﬁ?&i uar in.vacuo. The

resi due was PO P'e'ﬂ’aP?{?tB frraripat i = hv\c/fgfrhga% % Ietapoll sol i d

col l ected bygistiglotethahd Axﬂrpaﬁsbd)throdgu aiphd 6@¥ilicaeld Evagdratidnaf iessdivieinf r om
et hanol , yielded crude tert-buty

2-[7-(3- h&erWMﬁUﬁ%XWWQ‘&erﬁE@Fﬂ testib¥zol i nyl Jacetate (33.8 g,

?I.llj-l) % 7y|19| g)z ﬁﬁl_&y"drilﬁﬁldé g{‘ﬁ@*ﬂ-ﬂoxoé@‘l—lgl% éé@t)lte (18780%52(3%y1e}h , 171‘213( gs
9H) : M5 ( +VE-KMEB (DMSQ C(sMM?(SdI)PDAZ}Gé(mQ{E 687 l(ﬁnlﬁgsérmﬁ{?éi)sﬁ {si B, (100

m, 0.2 nol) solution of tert-butyl
2-[7-(3- hydr%%gsro OX\ fﬂ(%gﬁ\)at hoxy- 4- oxo- 3(4H) - qui nazol i nyl Jacetate (33.8

g, 93 mmol) MS emﬁsr)oxm((wmmw and the solution heated to reflux for 1
hour. The 25 net hanol eva rated in vacuo and the aqueous residue
aci di fi el wi®h aq%1 %I’r | oric acid then sodi um bi carbonate was
added. Col | ez{7-Bytredy 6 hﬁths@ 4-dx$>3(4$-l)42;hirﬂfbllnj']i]-laédmé(100g, om.ghmy with water

T it 1 e RO BTG 17
4.14 (t, 2H) tl-?ﬂ'oﬁﬁaml Owa% sBred 4t 80 2Ci)fer 2D-h30rs(The réddtion wlwcc(oféde ES')
251 ( MtH) + V\D 01721597 P 03593 182 e)

7- ( 3- hydr ox yipldcqome}a)ratsd wmumryomnqum weesol Theaesidvs wys pawed infeoic/Walss added
i) e s m G0y b O S Mibditd GABEL P, fulydd ftobfon; PhAUOF % the
soI vent S evacprgastaihmﬁon from\etianal, yidlded ¢radd fdridutyhs di ssol ved i n di chl or onet hane
and washed V\Q H1 (Baﬁkz eé)x%rolsx?}%l)% methoxy-4-ox0-3(4H)-quinazolinyl]acetate (33.8 g, 41 %

yield) as a beige solid :

'"H-NMR (DMSO-dg) : 7.95 (s, 1H), 7.43 (s, 1H), 7.1 (5, 1H), 4.16 (t, 2H), 3.86 (m, 5H),

20 2.08 (¢, 2H), 1.12 (s, 9H) :
MS (+ve ESI): 365 (M+H)*
d) Aqueous sodium hydroxide solution (100 ml, 0.2 mol) was added to a solution of

tert-butyl 2-[7-(3-hydroxypropoxy)-6-methoxy-4-oxo-3(4H)-quinazolinyl]acetate (33.8
g, 93 mmol) in methanol (300 ml) and the solution heated to reflux for 1 hour. The
25  methanol was evaporated in vacuo and the aqueous residue acidified with aqueous
hydrochloric acid then sodium bicarbonate was added. Collection of the solid by suction
filtration, washing with water and drying yielded
,7-(3-hydroxypropoxy)-6-methoxy-4-quinazolone (26 g, 95 % yield) :
"H-NMR (DMSO-dg) : 7.96 (s, 1H), 7.41 (s, 1H), 7.07 (s, 1H), 4.14 (t, 2H), 3.84 (s, 3H),
30 3.55(t,2H),1.90(t,2H):
MS (+ve ESI): 251 (M+H)"



5 bicarbonate, brine, dried over magnesi um sul phate and evapor at ed.
Trituration and collection of the solid by suction filtration yiel ded,

4- chl or o- 6- W& thosxdp7 7- ( 3- chl or oxypr opoxy) qui nazol i ne (19. BCHGBEA3Pyi el d) as
a yellow solid: "HNW (CDA3) : 8.85 (s, 1H), 7.40 (s, 1H), 7.38 (s,
IH), 4.38 (t, 2H) 4.03 (s, 3H), 3.8 10§2t,2H) 2.40 (m 2H) : M (+ve
ESI): 287 (Mt An .anal ogous reaction to that descrjbed bn ex le 1,

but starting vﬁth TAS W AeR GO hBgirony-4-guipgaolang (Ao SLEpP ine (574
mg, 2.0 mol) ahdy s R o?d&réﬂ@ﬁbﬁﬁﬁﬁ%ﬂ%&)‘:Qﬁx&rﬁyml&i&?ﬁo@ﬁ THR., 2.0 mol)
yleldedthetltle conpound ny, oyield as a white solid : 'H
NVR ( DVMBO- d5) mixiure gas kegted Mﬂwsfovs huss thepspoold agd thegolvents evagorgtpd 5, 11-1)

8.04 (dd, | 2H) ,
420 (1. 2y et e o sighoal il Egppfrobl i adhe bitguepycBaly 20
485.5 ( MrH)s+ Zﬁcaﬂxmaqgl lgind 3ied oﬁramnaimmsulphhte@wdvmpmdte%mﬁm&mtm@ 14 An

anal ogous react i,on. hat escr,i b n ex%gpl e 329, but starting with

1, 1- di met hyl - co ec&ﬂogﬁf 8?1 gnggc %‘ﬁny’f ol ) yielded the title

conpound (8 Wm-chl&*o%-memb)@)‘? @clﬁox&%ﬁ@oﬂ%ﬂtﬁhmhnekﬁ%@ A3DVBRd) 89 a yel@wd9 (S,
IH), 8.44 (d, 1H), 8.38 (s, 1H), 8.07 (dd. 1H), 7.79 (s, 25 1 H). 7.52 (s,

| H), 7.40 (mS°8%5, 7.17 (s,1 H), 6.96 (d, 1 H), 5.3 8 (s, 2H), 4.19 (t,
2 3.95 3 , 6H),
H) , (s, %MR(%@;)(@SSM%Z@\%QH%ﬁQ(s 12}{24234%2}{3@0 E(faﬁn?ii 833 H)

1.91 (nn, 2H),
Prepar at i o of(t Wﬂ@ §§1 in Table 14 30 An anal ogous reactlon to that

described in arting wwth N-nethyl ethanolamne (75 ng,
1.0 mol ) i e%ggﬁ%ﬁgﬁ] t FgM&oi;)ound (35 ng, 33 % yield) as a white solid
WO 01/ 21597 fpCT/ CBGOAIDEHS Beacti@3o thdt ddstRibeDhBRauile 1, bl sthBingawvithlH) , 8. 43 (d,
7.40 (m

3 715 (o TOU e P -CregodaoR Ruinasnit (7agis a0 mppp ehd 17
2H), 3.94 (s, S&hino-2-@Thiothberyoxy)Pyrdind @68 Rb)2.0 Anbl) vidldedd titleZotPodr, 3H),
191 (M o (640 mg, 66 % yield) as a white solid :

"H-NMR (DMSO-dg) : 11.60 (s, 1H), 8.78 (s, 1H), 8.46 (s, 1H), 8.37 (s, 1H), 8.04 (dd,

1H), 7.52 (s, 1H), 7.39 (s, 1H), 7.03 (d, 1H), 5.39 (s, 2H), 4.29 (1, 2H), 4.01 (s, 3H), 3.82

(t, 2H), 2.29 (m, 2H) :

MS (+ve ESI): 485.5 (M+H)"

20  Example 330 - Preparation of Componnd 330 in Table 14
An analogous reaction to that described in example 329, but starting with

1,1-dimethyl-1,3-diaminopropane {102 mg, 1.0 mmol) yielded the title compound (8 mg,
7 % yield) as a white solid :
H-NMR (DMSGO-dg) : 9.49 (s, 1H), 8.44 (d, 1H), 8.38 (s, 1H), 8.07 (dd, 1H), 7.79 (s,

25 1H), 7.52 (s, 1H), 7.40 (m, 3H), 7.17 (s, 1H), 6.96 (d, 1H), 5.38 (s, 2H), 4.19 {t, 2H),
3.95 (s, 3H), 2.66 (m, 2H), 2.49 (t, 2H), 2.22 (¢, 2H), 2.09 (s, 6H), 1.91 (m, 2H), 1.52 (m,
2H):

MS (+ve ESD) : 551.3 (M+H)".

Example 331 - Preparation of Compound 331 in Table 14
30 An analogous reaction to that described in example 329, but starting with

N-methy! ethanolamine (75 mg, 1.0 mmol) yielded the title compound (35 mg, 33 %
yield) as a white solid :



211) : 5 M5 (+ve ESI) : 524.3 (MrH)+. Exanple 332 - Preparation of Conpound
332 in Table 14 An anal ogous reaction to that described in exanple 329, but
starti ng WaM/21597 peridine (85 ng, 1.0 mml) vyiel ded thquTll‘E'F"@’"?:r%?rpound (57
ng, 53 %yield) as a white solid : 10 'H NVR ( DMSO d6) : 9.48 (s, 1H),
8.43 (d, 1H), 8.37 (s, 1H), -8.06 (dd, L&, 7.78 (s, | , 7.51 (s, | H,

7.40 (m 3 |, H 214
3. 94 Es 33‘“‘5‘.‘@@@'\3?0‘2’&94}5@ q‘f)géj‘” @1&"’1@3? 185; az(ﬁ()dd 1) .5(& 1.37
g)n 2H)d: 33:I\):ﬁ>1)( %g_pf)slliﬁl{)lz4035%\33),(7%@+H),5}%@J ch)3337 {s, Bp g3l 4, 1 Hp gf

oun in Tahle S T, ed in
exgprrpl e 329, 4. 5¢ Zai 94 Ff’g%’a) 13%5?‘&7%&&% %@%%%Pmsigéqus?ﬁgwded t he
title conpo% (32 rrg 30 %yleld) as a white solid : "H NWR (DVSO d6)
9.49 (s, 1 H),” 8.44 ( 8.37 (s, | H, 806 (dd, 1 H, 7.78 (s, 1H),
7.51 (s, 1§ rMS(?vaSIzn?%a%rwﬂi) 145 (s, 1H), 6.96 (d, IH), 5.37 (s, 2H), 4.15

(t, 2H), 2 4e I’ﬂ%loﬁ% a)m MdSﬁlﬂ(’raﬁelﬂm 2.30 (t, 4H),1.92
(m 2H M‘Tﬂwﬂ’ﬂf—w_"l 334 - Preparation of Conpound

334 in Table 14 Aemanhiggvgm@tmmmtdnscnhedlnasaraﬂsézﬁ?,tbebﬁmmw%pl e 329, but

fgg”' "o (t)/gh19e (85 I, Pﬁﬁ%@@mtﬁfﬁgmqimvgﬁg& %1)% Lseammoggngm

8.51 (d, 1H)soli8: 45 (s 1H), 8.14 (dd, 1H), 7.86 (s, 1H), 7.59 (s 1H)

(5. sk 16, oM asogly: o ds Gounnafg et Gamythe (b g6 fieggy O

of Compount Sae e n Tan e A e oot r pactimn tout hat doscrined in o
exanpl e 329, 3-B4fs: %%?@Pr“g%é) tzﬂiﬁﬁﬁk?g% hﬁ‘gg{g‘l’ g’?ﬁ Rgt’(( g, 3. 0 mmol )

yi el ded the MS I-}-@eﬁ i)', 26 % yield) as a white SO|Id 5 "H NWR
(DVBO- d5) é % 51 (d, 8.45 (s, 111), 8.13 (dd, 111), 7.86
(s, Exam le 333 Pre aration o Com ound 333 in Table 14

15 An analogous reaction to that described in example 329, but starting with

piperazine (258 mg, 3.0 mmol) yiclded the title compound (32 mg, 30 % yield) as a

white solid :

TH-NMR (DMSO-ds) : 9.49 (s, 1H), 8.44 (d, 1H), 8.37 (s, 1H), 8.06 (dd, 1H), 7.78 (s,

1H), 7.51 (s, 1H), 7.40 (m, 3H), 7.15 (s, 1H), 6.96 (d, 1H), 5.37 (s, 2H), 4.15 (1, 21H),
20 3.94 (s, 3H), 2.68 (t, 4H), 2.40 (t, 2H), 2.30 (t, 4H), 1.92 (m, 2H) :

MS (+ve ESI) : 535.6 (M+H)".

Example 334 - Preparation of Compound 334 in Table 14

An analogous reaction to that described in example 329, but starting with
pyrrolidine (213 mg, 3.0 mmol) yielded the title compound (37 mg, 36 % yield) as a
25  white solid :
'H-NMR (DMSO-de) : 9.56 (s, 1H), 8.51 (d, 1H), 8.45 (s, 1H), 8.14 (dd, 1H), 7.86 (s,
1H), 7.59 (s, 1H), 7.48 (m, 3H), 7.22 (s, 1H), 7.03 (d, 1H), 5.44 (s, 2H), 4.24 (1, 2H),
4.01 (s, 3H), 2.47-2.71 (m, 6H), 2.02 (m, 2H), 1.75 (m, 4H) :
MS (+ve ESI) : 520.7 (M+H)".



1H), 7.59 (s, 111), 7.48 (m 3H), 7.24 (s, 1H), 7.03 (d, 1H), 5.44 (s, 2H),
4.48 (bs, 1H), 4.26 (t, 2H), 4.01 (s, 3H), 3.22 (s, 2H), 2.69 (t, 2H,
1.94 (m 2HwoduG®7(s, 6H) : M5 (+ve ESI) : 538.6 (MH)+.pcTBiBodrdgescal Dat a
10 The conpounds of the invention inhibit the serine/threonine kinase
activity of the auroral kinase and thus_jinhibit the cell cycle and cell
proliferation. These propert| es m be sessed for exanple, using one or
nore of the prixaous i i (o i eptdaur or a2 ki nase

i nhibition test Thi ' ound to
inhibit serinelthr églnl%é&%ig%l ngejsgﬁg% m%m? ,91439:‘29 %Htt&%néur g?al may be
obt ai ned by t@=dimgtykihaysiities (257 ag, BY mxﬁdmyiemgi thd' huhscdaméunm&d, hiae26 Be
expressed in aﬁé i tabl e expression systemto obtain polypeptide with

seri ne/ t hr eoni¥fé™i&f Ad: Fvity. In the case of auroral, the coding
sequence Was I’FICNMRE{QMS@)&E)€@B@~(@YHPQ|SY'@EEVIH§%ﬁgﬁllﬂ)@%@&qm{)(m and
cloned into the BanH | and restriction endonucl ease sit t he

bacul ovi rus expPek¥l GnlH)btdim. 38 ﬁlﬂésfﬁ,%}d (A dDpe 4Bt 21, 48 (RcHMo! ogi es) .
The 5 PCR t t
endonucl case Haai "B 4N TEED. 2 1C. 2B LG G LENGE 2H0NINE 57 e 1 ne
insertion of tM®GemEShals3gedd+H).frame with the 6 histidine residues,

spacer regi on 4 d. raT V. prot ease cl eavage site encoded by the pFastBac HTc
vector. The 3 r replaced the auroral stop codon with additional

codi ng 25 ﬁ)equenceTﬁe)ddn@w:dislaymusfcnxtnndﬂdﬁinthasuima/ﬂtraﬂmmmasmns@qume for

the restriction donucl ease t Thi s diti yence (5
TAC CCA TAC GATBT I aRdErs! ‘1’5&[\% ‘E‘ffr"" 1’%&% ‘3{9} g’lﬂeﬁgi’“’? FiSs may
pol ypepti de seguange], fofRxaENERYAS oneldtinsors SAHEREEInRE kdt ¥Rthefdwom t he

i nfl uenza hemagg| ut.l n pr ot ein, is frequently used as a tag epitope
sequence t hat ‘&a¥ AR g KR gitplyteslneci fi ¢ 30 nonocl onal anti bodi es.

The reconbi nant pF@&L %@ (}'e?&ﬁmﬂfes {h@%ﬁﬁ% 1S 1RNGRHSHd Blintk sehhd/Bidhng! | Y 6

his tagged, C termna I nfluenza glutin“epitope tagged aurora2
prot ei n. Dét aikinasegfctivitye Divgt mgtbng aworgisaylesabtririeg by fotal germsyhthesin or XA

nol ecul es can 0] 59 593 5 f ound sta rd texts,
for exanple Sapgrﬁr)mﬂ hlsl()%kl ecé%%%ecu & asu T | rc by gywﬁlgt%%r af%or y Manual
2nd Edition, Golydepfige wihly sdrﬁlé/ﬂﬁéonﬁ.r&tm’ra&t amyityplrerss cmﬂdf Ausal) e cedimgll 1999,

Current Protocols in Ml ecylar Bj % .. John W.l ey and E Pr oducti on
O 1 oaonbi man BRI BveS BT fom SO A BULAIGRAATh CHR FRFPABC T b oried into
the BamH1 and Not1 restriction endonuclease sites of the baculovirus expression vector

20 pFastBac HTc (GibcoBRL/Life technologies). The 5' PCR primer contained a

recognition sequence for the restriction endonuclease BamH1 5' to the aurora2 coding
sequence. This allowed the insertion of the aurora2 gene in frame with the 6 histidine
residues, spacer region and rTEV protease cleavage site encoded by the pFastBac HTc
vector. The 3' PCR primer replaced the aurora2 stop codon with additional coding

25  sequence followed by a stop codon and a recognition sequence for the restriction
endonuclease Not1 . This additional coding sequence (5' TAC CCA TAC GAT GTT
CCA GAT TACGCT TCT TAA 3') encoded for the polypeptide sequence
YPYDVPDYAS. This sequence, derived from the influenza hemagglutin protein, is
frequently used as a tag epitope sequence that can be identified using specific

30  monoclonal antibodies. The recombinant pFastBac vector therefore encoded for an
N-terminally 6 his tagged, C terminally influenza hemagglutin epitope tagged aurora2

protein, Details of the methods for the assembly of recombinant DNA molecules can be



5 protocol from G bcoBRL. Briefly, the pFastBac-1 vector carrying the
auroral gene was transforned into E. coli DH1OBac cells containing the
bacul ovi rW® ¥ekdfe (bacnid DNA) and via a transpositi JifE&RWO3IPH t he
cells, a region of the pFastBac vector containing gentanycin resistance
gene and the aurora2 gene including thgisbacul ovirus pol yhedrin pronoter
was transposed directly into the bacnid DNA. B | ec on 10 gentanycin,

[
kananycin, fepd degindpddensn fprrxgmple Sprirpk g IRy °1‘E:"t5‘§36 @YUl d cont ai n
recombi nant y hag 1‘}% 56 @it @&&%ﬁ%Hga&ma%%Wa%“mgmaﬁrom a

smal | scale cultudre of several BH1OBac white colonies and transfected into
Spodopt era 1999, Gupent Peot@olsin YsldcylagBivlagyi fobr Hily andBonsdng G bcoBRL)

cont ai ni ng 10% sgrym,. usin I N ' i n
mRnufact urer' s | ﬁ'@?%‘SP Pgﬁgqxr'ﬁ%%%nggﬂ%a%égﬁeﬁ'ﬁ%gé %P‘g&g%%lg%? Jélléfggny °
col l ectiBg gRhdcorfibrh GikcoBRIL Brieflj2 thepFagiBat 1 vectwnsdrgying theaurGead genelvwasof medi um

was used to infect (100_m _. nsi culture of Sf2ls containing 1 x 107
cel I's/m . ctpnsformed it Epgolf ‘éc‘ﬁgr"{?’ét'é“t"ﬂ‘& ﬂlfgbaﬁ'rﬁg“%&"qx?ﬁ E??@n and virus

titre detepiAeadYal difinshositionSrntinRha@uSs, a3y o RhOFIGBac vecbrr US St 0Cks
were used to infect Sf9 and "High 5" cells at a r,rultl[&licit of infection

(MO) of 3 rontaisingBeRRMYXfssisiangeganend thpaurras, gage ipgiiding the,baghloxinss o . For
the large s ; ' et iNR TR REiidDNX, Bpidddetionsgct cells
were gr Omgg#ﬁ%@@%ﬁﬁ%%%ﬁ% Pfje% SUCdS,:lerrent ed with 10%foetal calf serum
(Viral exp gentafiydsokmssnyeintetadyclifesing Magal opsulanvdie gplopiet hepldicpptaine 3
r.p.m Wien the. cell densi ' - I nfected
with pl aque-r?fﬁfn 1"3'&%%93@%%8%@%%%? g’ﬁ% é?%%g I%fA l<'§1V§srm tfl‘B‘f f}g?ﬁta;gﬁ{)

i nf ecti on ofcale anmredr seesxilBH WBab whits cdlatiesrand Mabsfesteddutg Spedoptepaur i fi cat i on

steps were perfor at . 4C. Fro | nsect cel | | | et.s. i.pi.ng a total
of 2.0 x 1%@8@814%%&&85 %‘ﬂ‘é{&é’bﬁ:ﬁb&’ %?‘fﬂ? é@%ﬁ%‘%?@%@l@ﬁ?%ﬁéf 5 M HEPES
(N[ 2- hydr oxyig E¥ RIS Bdde M GibcoB REEfollaw g whapbfacturer'sinktiicrionsd-¥irds at  4C
100 nm KCI, 25 nM NaF, 1 nM Na3vo4, 1 Pl\/%ﬁwg g nyl met h tJ sul p(??nyl
fluoridelp, Pamiglegpershapestshbeipciingicell sulfiyg m E’ $§,P°i‘dfﬂﬂ{°%ﬁ?f’o Pnin, 1
.tg/m pepstal bfmediuRWaThisedtGHRRP100 I susSdnsign dulfrddf SEBIs cOntéink@7 80l S.
Lysis was achi eved using a dounce honogeni ser, followi nhg which the |ysate

was centrif wgdsimhCell sulomogedivm vas barvatiedAS hrypysbinfesionamdpiss 8800 03593° 186
cont aini ng_ SBrRTE R AR o e et & o, pr oduct
no. 30250) Sihamh'Highls'bebnataquiltiplisitaotinfaction (OB obd fa aseertam QxpEessiohed | evel

of W abzsoor bl'BaCr(])%l%it];a(I)]{ autrcprgZ protein.

For the large scale expression of aurora2 kinase activity, Sf21 insect cells were
grown at 28°C in TC100 medium supplemented with 10% foetal calf serum (Viralex)
and 0.2% F68 Pluronic (Sigma) on a Wheaton roller rig at 3 r.p.m. When the cell density
reached 1.2x10° cells mI™ they were infected with plaque-pure aurora2 recombinant

25  virus at a multiplicity of infection of 1 and harvested 48 hours later. All subsequent
purification steps were performed at 4°C. Frozen insect cell pellets containing a total of
2.0 x 10® cells were thawed and diluted with lysis buffer (25 mM HEPES
(N-[2-hydroxyethyl]piperazine-N'-[2-ethanesulphonic acid]) pH7.4 at 4°C , 100 mM
KCl, 25 mM NaF, 1 mM Na3VO,, 1 mM PMSF (phenylmethylsulphonyl fluoride), 2

30 mM 2-mercaptoethanol, 2 mM imidazole, 1 pg/ml aprotinin, 1 pg/ml pepstatin, 1 pg/ml
leupeptin), using 1.0 ml per 3 x 10 cells. Lysis was achieved using a dounce

homogeniser, following which the lysate was centrifuged at 41,000¢ for 35 minutes.



el uent was reached after washing the colum with 12 ml of lysis buffer
followed by 7 ml 5 of wash buffer (25 nM HEPES pH7.4 at 4C, 100 nM KC1, 20
nmM i m dazol &0 ®/218%7 2- ner capt oet hanol ). Bound auroral pr @CEGBORESI3e] ut ed
fromthe colum using elution buffer (25 mM BEPES pH7.4 at 4C, 100 nM
KQ, 400 nmMimdazole, 2 mM 2-nercaptoethanol). An elution fraction (2.5

m) corresponding to the peak in Uy absorbance was collected. The elution
fraction, contAefP’l‘i’i“FFgS“EE‘Pf‘% w45 PYRRES ORI Pl B dipRetyr Ghig f“&f"ﬁ?@&' RISt i vel v

agai nst di al y R0 ﬁﬁwm/l(a-ﬁﬁﬁ& gid®lagdbse (Qfhadh, %M&%b@ozﬁ v), 100
mM KCl, 0.25% Nogll glfegt P%E&vl V) mé?,% hlugtaﬁreleto new ba(p{: of

aur or a2 ganzyrrevmﬁ!shafilbt?ﬂnm bﬂawdtmlés‘lablﬁ&y Ahasdlineeve Wﬂworbémfﬁ!eth@h | uent
(250111 5= KO AT Bk S b OOV o oMb ALy ot 00K

enzyne is d|Iu zyne e’‘enzyne is
15 used for e&@haﬁs&ﬁ&r@slmmpﬁcmma?mSlooalim}M&nMdmmdﬂy,ImLmhom de
(DMSO)) were, diluted with water & 100 of dilute und was .transferred
to wells in tr?emerﬁ%pé%haﬁ?lgt’sé’g“fmf%? roteld Wﬁ"’iﬂ‘. fd%ﬁ??@fm%f‘f‘%e 3o ai ned
2. 5% DVSO i nstpafrer (25 mM BEPBS PH7.4 B!, o0 M ®ICH, 406 ;e fmitidzerNt ynMli | ut ed
enzyme was added to all wells, apart from "bl ‘ank" well's. Twent

mcrolitres ofz*léﬁﬁwtfﬂp‘l’lhéﬂtelwg fragtipn d2.5 anl) sossrendingiolthe peplyini¥nt v
mcrolitres Ofabéo?@a%é Wi d%liécte@zﬁ'ig\é'ﬁfoh ?raﬁgn’ co?x@mﬂmcm anrcraPBMsbafas 0. 6mM

dithiothreitol, 6. pepti de substrate
[ biotin- LM@M@ME&M&@ 9uf&‘0625aanlﬁj’HS PZ-HG at piG M{Y7ATP

(Arer sham Pharagl fe SRR S AN A TAOTITRN i gy added to al

test wells I 'on at e I Aicu ate room
t enperature for 60 Emdhmetvébatch Eﬁauaﬁazémméhzesﬁmezitmﬂmaksﬁﬁwa%ciwhwuh

or t hophosphoric a wa e_substrate was
captured on p&S%™ ﬂ%@ﬁ@ﬂ@@%ﬁ"&%@%&é%@?ﬁg&é@ﬁ@&f 2 (ngt man)
using a 96- We|bhtc9|s§§c§ex‘f@ﬁ1\é@§éﬁfed(ﬂ@@$§@ifﬂ erizyinb 8ileAsS 20@hs ilite bRAGAROT at i on
of 33P with a Beta plate counter. "Blank" (no enzyne) and "total" (no

conpound) Bontupestfor sagh asay ¥irdk sl serapoundsdat Wi indimpaylgplphpxids DML of t est
T i ; CF €215 ; ; |
conpoun I c %ﬁ@w@%&ﬁm%g&% hil’ cg{i‘x{e(& co g@’ 858 frhasYrded 1o Halish {Hh% test

conpound 6 in I on enzyne activity
concentr at i on asshy fla@8 78bGEN & WhirRT L&D WelRChEBELY. G%E{B\ZSG mﬂaad 6b) In Vitro

fﬁgl aBIr |O: ![ ;e(r)]%t r'g;?:?ué@t %%1 Thesﬁtr?soo fr%glﬁy dllutsdsengmg\%gs alaSchtgeaH weﬂs det grmne

from “blank” wells. Twenty microlitres of enzyme diluent was added to “blank™ wells.

20  Twenty microlitres of reaction mix (25mM Tris-HCl, 78.4mM KCl, 2.5mM NaF,
0.6mM dithiothreitol, 6.25mM MnCl,, 6.25mM ATP, 7.5uM peptide substrate
[biotin-LRRWSLGLRRWSLGLRRWSLGLRRWSLG]) containing 0.2uCi [y PJATP
(Amersham Pharmacia, specific activity >2500Ci/mmol) was then added to all test wells
to start the reaction. The plates were incubated at room temperature for 60 minutes. To

25  stop the reaction 100ul 20% v/v orthophosphoric acid was added to all wells. The
peptide substrate was captured on positively-charged nitrocellulose P30 filtermat
(Whatman) using a 96-well plate harvester (TomTek) & then assayed for incorporation
of P with a Beta plate counter. “Blank” (no enzyme) and “total” (no compound) control
values were used to determine the dilution range of test compound which gave 50%

30 inhibition of enzyme activity.

In this test, compound 6 in Table 2 gave 50% inhibition of enzyme activity at a

concentration of 0.00785uM. -



inhibit the growmh of adherent manmalian cell lines, for exanple the human
tunour cell line MCF7. 5 Assay 1 MCF-7 (ATCC HTB-22) or other adherent
cells wer VOYP116Yl |y seeded at 1 x 103 cells per well PEREBOUING t he
peri pheral wells) in DVMEM (Sigma Al drich) without phenol red, plus 10%
foetal calf serum 1% L-glutam ne and %)penl cilli n/streptorrym n in 96
wel |l tissue culture treated clear plates (Costar). The follow ng day (day
1), the to riB h Vit QHBNAEEdesY a no treatnment control plate and the
plate stor Edrtéﬁe mﬁp&xerTﬁﬁays Eﬁ{‘i?é RedQ RhédhR tM@Jb%tﬂQPEést%Fn oRITROUNd
(d| | uted from 10mM stock I'n O usi ng out phenol red, 10% FCS,
% L- gl ut ariphibit tllle(zfcpeth|0§adlteten¥ rgmplmrwﬂ lings, for exmmﬂlehummnwmur el | s were
|ncI uded on 5 ate. After 3 days in the presence / absence of conpound
(day 4) the nedia Wwas renoved and the plates stored at -80C. 15 Twenty four
hours | atser Adsgy bl ates were thawed at roomtenperature and cell density
det er m ned usi ng pr,o eratign ass 7 26/ g- 7027
Mol ecul ar  Pr obe@’&{‘)ﬁg%%jemﬂzb& hﬂﬁ?ﬁ?ﬁt&e ?8?‘? t’ﬂ’ﬁl X?ereé (ef ly,
2001 of a cedlis #d‘&}eﬂ (éxcﬁhdﬁlg the preh hiRal(Wedd)lih DMENQEigafal AldHoty Wathbwf f er B,
190111 of sterile water 25| CYQUANT GR dye) was .added to each wel |l
and the pl atRbgnql fgdyBlys ég%zi?etqlﬁﬁfﬁ f&t&]ﬂtﬂmﬂ‘éﬁn 1% peniciHin{s¥SPPRYSiAe dar K.
The fluoresqgog @eﬁtlséu@%umé trsaretige st Bifds (AR P RbIEg Ay dhy' 9] fiRCENCE
mcroplate reader (gain /0, s” per wel cyclewth excitation 485nm
and en s¥ orm&EOwas removey fmrunwﬁtmcntpbra@plaeaaié lhe(pmev Sered at-80%I. Thy st ens
Inc.)). The _values,from d oung, tr.e d ether wth
the vai ves. (PURPTER A RsE e vl Pariplpd o GRTRRE o SRR mlRBTsE!  on
range of a tmmmmmmrpteﬁdlaéd W®C851%Mlmﬁhirhj I%@auannm’ebtommh) feration.

Conmpound 6 in Tabl e s,.effectjve . int te M These val ues
com) d al so ﬂ'zntﬁ@éﬁc?'ﬂ’ Felly e t‘-f"c “ﬂ%d?ﬂ‘faﬁ{;PIéW Ho‘j}‘?@gdﬂﬁ iy the PEesence fmound at
whi ch the C%tend@rmcs pdﬂlh@{lﬁ?d) {88 krRWMatvhiE réiﬁdveaamﬂé plales Viated @: -80%0.S

i ndi cates the cytotoxicit t he conpound. 30 Assay 2 This assay
det er ni nBs tFreEngpiopy t%vrwteattw plates Werateepm iempsiature and celh densgbr at i on  of

the thym di nganakeay 5Cyéom&11 p?&ﬁé‘r){ndﬁrdsﬁly'kﬁ (é Bosid- 7020 Mo1e&idrul ar DNA.
WO 01/ 21597 PCTI GBB00103593° 188 MCF-7 or ot her "adherent cells were

typi cal |y sdhsoled Inet) 0c@ding1p roetufasums diggstipns; BrigfhyE=ROO0u! of a cell lysis / dye
mixture (10 of 20X cell lysis buffer B, 190ul of sterile water, 0.25ul of CYQUANT

GR dye) was added to each well and the plates incubated at room temperature for 5
20 minutes in the dark. The fluorescence of the wells was then measured using a
fluorescence microplate reader (gain 70, 2 reads per well, 1 cycle with excitation 485nm
and emission 530nm using a CytoFluor plate reader (PerSeptive Biosystems Inc.)). The
values from day 1 and day 4 (compound treated) together with the values from the
untreated cells were used to determine the dilution range of a test compound that gave
25  50% inhibition of cell proliferation. Compound 6 in Table 2 was effective in this test at
1.7uM
These values could also be used to calculate the dilution range of a test
compound at which the cell density dropped below the day 1 control value. This
indicates the cytotoxicity of the compound.
30 Assay2
This assay determines the ability of at test compound to inhibit the incorporation

of the thymidine analogue, 5’-bromo-2’-deoxy-uridine (BrdU) into cellular DNA.



(Sigma Aldrich) without phenol red, plus 10%foetal calf serum 1%
L-glutamne and 1%penicillin/streptomycin (501 / well) in 96 well tissue
culture trear@d/A®wel | plates (Costar) and allowed to adhwersecasss ni ght.
The following day the cells were dosed with 5 conpound (diluted from 10nM
stock in DVSO using DIVEM (wi thout phenol red, 10% FCS, 1% L-gl utam ne, 1%

penicillin/stre (gtorrym n). Untreated cont I vveI s and wells containing a
conpound knowMED:7 gt etherdbesnt atllsierd typicaly Squmpp@ﬂ&tﬁf@f?ﬂ\ﬁkpéﬁm ncl uded

on each pl ate I t DSSRCRy 1 S5ithe ﬁaﬂpound
the abili ty Z\I%Iﬁi @%§F%§81rr9%|pa 6‘%@%@18@}& a ’2 L#u abel'l'i ng
period was detmgsanmﬂﬂniatﬁepmym (aOLB(be/bn)lmgemn Emha)im@ﬁﬂawﬂ@emeﬂeptmi on Br dU
ELI SA kit (cat accor, Q, manuf act urers d| re

i oty 161 cFoRinstialpued o atperesgmn. (e FIousrs S By vere et MBNEM no

phenol red,s 1Q¥nElaaa (diffhdd fﬁJnUi@W@%ckﬁx%M@@%ﬁg bmmsztv&ﬁ&ﬁ %&ﬂﬁl‘r@& 1vgs added

to each well and the plate returned to a fied (+5%

i ncubat or for FZShb‘faﬂsglumf@rWQPmﬁ@/SW@mﬁbél wmmtede@g%wel&mdm%ved 15
by decanting apd é%gg'aﬁxgpé +\%E %lﬁﬂ‘ﬁﬁgﬁgué O Ut *%%Q%n §Qution (501

per well) was a I'nc at room erature for
45m ns W th shaludedjon ddck plat%l &Bem@thoexslnume presanas/ absemow efitedt yordpmadtiieng and

tapping the in te on_a to . .plate vvasthen shed
onen wt h phodbid st BairooRrfn bk S BBHHRE M NS et ukiretar L poo
anti body sl utusiag a(Bbehtidgeal(Rbchd) Ceil Profifdrdtidn Gydld ELISA mn(cbtuNBelrMizm)added The
pl ate was then i ncubated at roomtenperature with sh for 90m n.

Unbound Anti - BF‘ETE@%%W‘B‘BW dirsctions BsisBy 15y Qf@é’%‘ﬂﬁbﬁ]ﬁ“&%g%@ﬁi”ﬁ@ t he
plate 5 tinmeg: ohihm&Re. m%o%ﬁédwre@ R BES QWL-g%ﬁé'ti% rate sol ution

was added (100 V\Well and | ncubat ed for approxi mately 10 m nutes at room
t enper at ur e V\Ap@mCﬂl@ﬁmfp@Y%mWﬂS agded &0 engh weh and thewpiate wpypeeddéna hurmididiedpt i cal

i Lor ok Ml { (NG00 %6 el 6 BRI DR R R Sy 0

unt r eat ed Bnd b§A%mtinHnb kdpping tiegMd & épap&ftexmlsﬁdf)éi&t stecRnE0p pertwdt) di | ut i on
range of a test conBound t hat _gave 50% i nhi bition of BrdU_ i ncorpgaration.

Conpound 6 i n WesAfded sndfe plates E’E’c‘t?*\tfé af yeomyigraperatre fofASming ith shgking. dhgM (c) In

Vitro cell _ cysirenanais @asaéﬁaoed%Q da_ﬁht%lgaa%§ %pﬂg&&nﬂ@e&e&pﬁ@%ﬂ%hﬁeﬁ y of a
test compound to arrest cells in specif phases of the cell cycle. Many

di fferent namirel.diveplai WﬂSﬂh%SN%hﬁdIOdcmlthmwhaﬁ bulffmsda@@a\jPB&imﬂ MBBY cells
are i ncl uded gl A8, a8 46XAI b fioolfFoifiof Bhiba 1806 15 5RY5) dhiich B YO

01/ 21597 PCT/
20 added. The plate was then incubated at room temperature with shaking for 90min.

Unbound Anti-BrdU-POD antibody was removed by decanting and washing the plate 5
times with PBS before being blotted dry. TMB substrate solution was added
{100uV/well) and incubated for approximately 10 minutes at room temperature with
shaking until a colour change was apparent. The optical density of the wells was then

25  determined at 690nm wavelength using a Titertek Multiscan plate reader. The values
from compound treated, untreated and 100% inhibition controls were used to determine
the ditution range of a test compound that gave 50% inhibition of BrdU incorporation.
Compound 6 in Table 2 was eft;ective in this test at from 1.92-2.848uM

(¢} In Vitro cell cycle analysis assay

30 This assay determines the ability of a test compound to arrest cells in specific
phases of the cell cycle. Many different mammalian cell lines could be used in this assay

and MCF7 cells are included here as an example. MCF-7 celis were seeded at 3 x 10°



cells per T25 flask (Costar) in 5 ml DMEM (no phenol red 10% FCS, 1%
L-glutamne 1% penicillin / streptonycin). Flasks were then incubated

over ni ght WOM&1HNani di fi ed 37C incubator with 5% co2. THE'FHMOZRF ng day | n
of DVEM (no phenol red 10% FCS, 1% L-glutam ne 1% penicillin /
streptomycin) carrying the appropriate 5 concentration of test conpound
solubilised in DMSO was added to the fI8sk. A no conpound control

]E reat m;nlg S w%ﬁs pat BI5 fl&Ak k(}lidm) i0G. ﬁﬁ%ﬂﬁﬁ@ho 1l fbﬂhb? ma} e%tlhglgtannm{:ubat ed
or a defined tine (usua 24 hour n After this . time the
medi a was aé‘&nea{c%pf%aﬁomenb@iaﬁlgs ‘ﬁ%ﬂ‘hﬂé&‘?"?@é VRENEL P AFUHIBRY of

pr ewar ned (§'7°@ma$b§{owﬁh|§%'iéoz frh@fbn%t@%%ﬁ%ﬁ SOOMENE (b lph&de] R 10 ef

i ncubation wth trypsin and resuspension in 10 of 1%
Bovi ne Ser ulFC3| thglutemsﬁ\l”/@qymhm ﬂtep@my@@) garfying tb@ WPrIPEaPBSA.  The sanpl es

th trif t ted
e 11eR EOlER R Ok SRR ek s PAE s BT S 2ol rat e
citrate, O. 6&6 pddnd véntgol Neﬁn;entﬁ)w@s?%o(mdlvc)edmﬁ%cléMSNI?Anp c{altsHve?e gien

(51 o 15 e oo eRRe i oy e B p Ceparte R e BB R0 ot a7 ror

30 m nutes. mERR was atiNaRE fmrme caRlafid ﬂ;age&eaiasmirpsnmdmremrnﬁdxsﬂme
supernatant renoved and the renainj n peI I et%&nucl elg esus&gor}ded in 2001

of sterile FBusPBS4sHes drtprhed figm ‘F‘h@‘ﬁ by DHetipepaten vit b¥edauge

needl e. ;Fhe usannlsesifEhQomleMn 4 Banial SéiAAIbEniaRBS Al $ib@is-Adstnlel igont ent  per
cell analysed by Fluorescence activated cell sorting (FACS) 20 using a

FACScan fl oweukﬁtP@lM 'el' he (SBBEIF%WCIDﬂ@R censpfyged ﬂF\}BQQ;’BlnIfS?f @EID’@O kevent s vver e

cycle di st A was cal ate software
(Verity Sof uwasmumamtee&.psmevdvmacpeo.mmgmmdatm& [pH gcol Gl S and

&/ M phases of the cell cycl T in CE7 [ 1s, w oM ound 6 in
Table 2 for P ﬂr‘%m@ﬁﬁ%ﬁé glqr’r?é%aéé"a?é& %@%ﬂ&éﬁh‘%‘ﬁ é§$1 cle

di stri bugi O%drﬂh@)’f@ﬁ%u@x@ lrhé cdl18 wipeRdn ificubate® al870€ i Boininkedd. Mhe Gl DMSO
(control) 74.29 20 '5.97 "101.i M Conpound 6 43.22 T 18 30.38 WD 01123597

PCT/ GBOQ/ 03588plesiogre chnitifuged at 2200rpro fiysd Armeinghe supermatapt remyved 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 Fluorescence activated cell sorting (FACS)
20 using a FACScan flow cytomctér (Becton Dickinson). Typically 25000 events were
counted and recorded using CellQuest v1.1 software (Verity Software). Cell cycle
distribution of the population was calculated using Modfit software (Verity Software)
and expressed as percentage of cells in G0/G1, S and G2/M phases of the cell cycle.
Treating MCF7 cells with 10uM Compound 6 in Table 2 for 24 hours produced the

25  following changes in cell cycle distribution:

Treatment % Cells in % Cellsin S | % Cells in G2/M
Gl

DMSO (control) 74.29 20 5.97

10uM Compound 6 | 43.22 18 30.38




1R RN RNRA (lI) or asalt, ester, am de or prodrug thereof; where
Xis 0, or S, S(O, S(O2 or NR6 where Rs is hydrogen or Cl-6alkyl; R5 is
an optional i subeii tuted 6-menbered aromatic ring cont aP@il/figeogssdBeast one
nitrogen atom and R, R2, R3, R4 are independently selected from hal ogen,
cyano, nitro, Cl-3alkylsul phanyl, -N(OH)R7- (wherein R7 is hydrogen, or
Cl-3alkyl), or RX - (wherein X represer}f’% a direct bond, -0-, -CHz2-,
-0C(OQ-, -¢(O-, -S, -SO, -S@-, -NRGBOEO) -, -C(ONR'-, -S2NRI12-,
-NR13SO2- or -NR'- [ e n R12, R 13 and R14 each independently
represents hydrl\'logeréx%?lzog%ﬁ?ﬂ@fm%l}lﬂlb - 3al koxyC2-3al kyl)), and R9 is

hydr ogen, optionally substituted hydrocarbyl, optionally substituted

het erocycl yl or optionally substituted al koxy; ovi ded that at |east one
of R2 or R3 is other than hydrogen. 2. cogPaﬁ according to claim1l
wherein at |east one group R, R2, R3, R4 ifa group ROX - and RI is
hydrogen, an optionally substituteghydiocarlpbyl group selected from alkyl,
al kenyl , al kynyl, aryl, aral kyl, cyc fal Ryt”, cl oal kenyl or cycl oal kynyl
or conbi nati ons thereof; or an optiond sulg§ ituted heterocyclyl group
of from4 to 20 ring atons, at le of~nhich is a heteroatom such as
oxygen, sul phur or nitrogen and where the optional substituents conprise at
| east one functional group selected fr nitro, cyano, hal o, oxo,
=CR78R79, C(0) R77, OR 77, S(O YR77, NR78R79, C(O NR78R79, OC(O NR78R79,
=NOR77, -NR77C(O) xR78, _NR77CONR78R79, -@§~CR 78R 79, S(O yNR78R 79 or
PEErrj 21111112111121211 1211211 t Mr WO 01/ 21597 PCT/ GBOO 03593 191
-NR77S( O) YR78 wher & Ry, estgrgamide orprodrag Betepfiependent |y sel ected from
hydrogen, optional lyheatadd i EEHO)VSHORORINRY Wher@ RE ki@l da¥n SUBSAHILT ed

het ercycl yl

R’ is an optionally substituted 6-membered aromatic ring containing at least one
nitrogen atom, and

R!, R4, R?, R are independently selected from halogeno, cyano, nitro,
C.salkylsulphanyl, -N(OH)R’- (wherein R’ is hydrogen, or C;_alkyl), or rR*%1.
(wherein x! represents a direct bond, -O-, ~CH3-, ~-OC(0)-, -C(0)-, -8-, -S0-,
-802-, -NR!°C(Q)-, -C(ONR!!-, -SO,NR %, -NR!*S0,- or -NR™- (wherein R'°,
R, R' RP and R™ each independently represents hydrogen, Cj.salkyl or
C1.3alkoxyCa.salkyl)), and R? is hydrogen, optionally substituted hydrocarbyl,
optionally substituted heterocyelyl or optionally substituted alkoxy; provided that
at least one of R? or R is other than hydrogen.

2. A compound according to claim 1 wherein at least one group R, R R*, R%isa
group R%X'- 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 optionally substituted heterocyclyl
group of from 4 to 20 ring atoms, at least one of which is a heteroatom such as
oxygen, sulphur or nitrogen and where the optional substituents comprise at least
one functional group selected from nitro, cyano, halo, oxo, =CR™R”, C(O)R”,
OR”", S(O),R”", NR”R”®, C(OINR™®R”, OC(O)NR”*R™, =NOR"’,
-NR"'C(0),R”®, -NRT'CONR™R”, -N=CR™R", S(O),NRR" or

A
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or optionally substituted al koxy, or R78 and R79 together form an
optionally substituted ring which optionally contains further heteroatons
such as oWPg¥RIs7nitrogen, S, S(O or S(O 2, where x | FACHTMBIEr of | or
2, yis O0or an integer of 1-3. 3. A compound according to claim2 where
hydrocarbyl, heterocyclyl or alkoxy grguyps R77, R78 and R79 as well as
rings fornmed by R78.an 9 are_@pthongl by substituted b al o,

per hal oal kyl , ner‘%%@yglzk‘ﬂeﬁgo:khﬂﬁ \ATe B‘QF}FBS{?’} yéglﬁﬁ%%mhet eroaryl,
het er oaryl oxy, CYgh@ dswptimcamF ls@stituesa iy dro6atByl Coptibsidlly substinlt @I Beke@os)lyl

al kynyl oxy, al koxyal .oxK, aryl oxy (where.,the a)g%l t}g;;roup may be substituted
by “halo, nitro, o5eptgnalinsupsiituted alkexy, A Ry qnd Ry legetherdopn angpptignally) ky|  ani no,
oximno or S(O éﬁ@s%ﬂ)@éﬂr%y\yhibﬁoﬁﬁmﬂﬁ'fdoﬂﬁﬂls iR het RtdTboatorad SlcRls bygén,al kyl . 4.
A conpound according to ary one of the preceding clains wherein at [|east
one group R, Rhjtrdgen, SRE(D)orH(Qrowkere0 )¢ an integer RO p1s2, iyyisif ovmvintsgeraf al kyl
group, optionally,substituted with one or nore groups selected from
functional groups ~as defined in claim?2 or claim3, or alkenyl, alkynyl,
aryl, heterocyclyl, cycloal kyl, cycl oal kenyl or cycloal kynyl, any of which

may be substjtuted with functiopal ,qrnou s defii;ned in claim?2 or claim
3, and wher ei'any F‘W{’o‘mﬁg‘icg 8 |c{)a]m,12 {e@gﬁ?ﬁrsylt r?)cgfwg?ﬂﬁlufoxy

cycl oal kynyl gr OLgE@pm’/’, RI5SadFe” aowéli avritigh formedby R¥uhe 8 Waebptigrdpcar byl
such as al kyl, alkenyl or alkynyl. 5. A corrp%ﬁ(gfi .accar di n%Ito claiml
wherein at | east sBhditgedhyhate; perhgloaligd, messante; alkylthip Jiygraaysgarboxy, #lkesy, s

sel ected from on EhefePdarflvdy) By iR, Xy ddiikeay IOt R oalldmy NMREHORRY, OF
Cl. 5al kyl whi ch qngglgobaléﬁ’ur?subd??i tyatgyed or V\%Ii ch n%ywt%e Sl%)t;)étitun edi;I wi th one

or nore groups selkyoylewy, aikoryatkeay.carloxydshergila aryligropprmaay bersnbstisiteddyoro  and
am no (i ncluding kyl tLd gmntay ; = A S Wwherein
X2 represents - o-“%‘?g‘%ﬁ’é‘-’é’%ﬂ’ %alké%ﬂﬁgq réJBl)”%os'(%a%]fi g%ﬁ%ﬁ%%ﬁl ~ 3al kyl

or Cl_3al koxyC2_3aiSk@),}°° ahereR1i5 as dafined iardam 2@hd B} Isylalkyl NR17R s or - OR 9
(wherein R17, R 8 and R19 which may be the same Il | ill JiNilli11101 CL
WO 01/ 21597 PCT/ GBOO 03593 192 or different each represents hydrogen,

Cl. sal kyl . hydr oxy cdmpoahg ¥écordingGo hnpadeodthe@eradiliy tlhjms wherein at least one
group R', R, R?, R*is a group R?X!- and R’ is hydrogen or an alkyl group,

optionally substituted with one or more groups selected from functional groups
as defined in claim 2 or claim 3, or alkenyl, alkynyl, aryl, heterocyclyl,
cycloalkyl, cycloalkenyl or cycloalkynyl, any of which may be substituted with a
functional group as defined in claim 2 or claim 3, and where any aryl,
heterocyclyl, cycloalkyl, cycloalkenyl, cycloalkynyl groups may also be
optionally substituted with hydrocarbyl such as alkyl, alkenyl or alkynyl.

5. A compound according to claim 1 wherein at least one group R', R, R*, R*isa
group R®X!- 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 groups selected from hydroxy, oxiranyl, fluoro, chloro, bromo
and amino (including C,.zalkyl and trifluoromethyl);
2) -R*X*C(O)R"* (wherein X* represents -O- or -NR'®- (in which R'®
represents hydrogen, Cy.3alkyl or CjsalkoxyCs.3alkyl) and R represents
Ci-zalkyl, NR'R"¢ or -OR" (wherein RY R and R!? which may be the same

L



3) -RbX3R20 (wherein X3 represents -0-, ¢(O -S, -SO, -S2-, -0C(O) -,
-NR21C(O), -, -C(ONR22-, -S02NR23-, -NR24S02- or -NR25- (wherein Rat, R22,
R23, R24 andWORHBIS®ach i ndependently represents hydrogen, r@@licSaloksgs
hydroxy Cl-4al kyl or Cl.3al koxyC2.3alkyl and s is | or 2) and R2
represents hydrogen, G .6al kyl, C2- bal kep |, cyclopropyl, cyclobutyl,

cycl opentyl, cycl ohex pheny I or a 5-6-Trenbered saturated heterocycllc
gr oup with 1 -2 het @r%ﬁﬂ@ﬁﬁ%hs}‘m@@ﬂféh)’dYDMe@enlétEthdW?@ﬁomﬂﬁdorS and N, which
Cl -,alkyl group or 3 substituents selected from oxo,
hydroxy, hal ogeno, rr?ycP&QYrC alrﬁ))am no,

Cl. 4al kyl ani no, Cl - 43) RIKR/T (Whe@in Nhelpbents-Oe, CODS-080kyE0h) -@C(CL, 4al koxy
and which cyclic OhLpe y bear | or 2 substituents selected from oxo,
hydroxy, hal ogeno, Ccyano,”’Cl. 4cyanoal kyl, Ct. 4al kyl, Cl1-4hydroxyal kyl ,

Cl. 4al koxy, O - 4al \OWR24BOMNRE- GmRé“csusydxsukﬁh feﬁm’dl K¥IR®, R* and
Cl. 4al koxycar bonyl , .,»sC1. 4am noal Cldal kyl am (Cl 4al Kyl ) am no,
Cl4al kyl am noCl al k§| eachd?{%i“*‘&tﬁ?‘?%ﬁ?%&@%@a?kﬂk}’ 1, hydroxy Ci.qalkyl or

ClL. 4al kyl d 4al |
o) 1¥Rgm) $D (mﬁe?g%%o?ycqlgﬂﬁagéﬂ 1%&349&@5@:1& P Ak S| oal kyl

group or a 5-6- menbalewl<yelgprapd eyplebdyloesplopeniyl, @th@ﬂmtlwyl@a het er oat ons,

sel ect ed i ndependen ear one or

nore substituents s%ﬁﬁ%gﬁg%hﬂiﬂg;ﬁ%@ﬁ% “ﬁxa&%ﬁ%ﬁ#&%&%& \%her ein X4

and X5 whi ch may bengdpendenipeirom fah@ Newhic esallﬂhgthup flay bdgf )2 or-BS- - SO,

-SM2-, -NR27C( 0O 5-, S02N (Wnerel n

R27, R28, R29, R3O su}’éjﬁ‘%fslyg%gﬁd om0, r?zﬁaﬁ’f’l 9“‘1"%"’8&%@8?{?@”%%9

ﬁlaBaI Kyl (c):r 10133?“ mgx&ﬂanlﬁﬂldsyﬂkmﬂdsc;.@l@lagm?oé)c,mgzﬁ?fl{mg% 3
rogen, a 0X or al kox a

(\>//\/ner gl n R32 is a 4"¥}8&hé'ﬁ%°e$‘é'ﬂ’ ’8’5’/5’6]?"6%{ ‘éfm’é"&fslﬁ’ ?t@ﬁff‘l’mf’é? é’é’%’?‘}’ac ring

(l'inked via carbon yfoghid eﬁg@rﬁwéyaﬁ&u@ 2; Qﬁkﬁr@% alﬁﬁ' ec ﬁ{il;
i ndependently fromO, S a cI oal eterocycli1C group may

bear | or 2 subst |(€iuélh?’§’c$—éﬂ©’ét%dalkﬁm1@nﬂca ij@lr Sx%lkdxmadgmmb cyano, C
L oo G, QYR LA RRE -
Cl. 4am noal kyl , C dﬂ(ﬂ:@k}@mnnmﬁ.lalkyl IQ: Ld!yldrhibd T lyalkdstl | [1idi1 11 111 L MW
01/21597 PCT/ GBOQ Qe iy DaminoC alkoxy and a group -(-0-)(R®),D (wherein £is 0 or 1, g is
0 or 1 and D is a Cs.scycloalkyl group or a 5-6-membered saturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, which
cyclic group may bear one or more substituents selected from C4alkyD);
4) -R°X'R¥ X R (wherein X* and X® which may be the same or different are
each -O-, C(0), -8-, -SO-, -80;-, -NR¥C(0)s-, -C(0)NR*., -SO,NR?-,
-NR3*%S0,- or -NR. (wherein R”, RZS, R R* and R%' each independently
represents hydrogen, Cy.;alkyl or Cy.aalkoxyC.aalkyl and s is 1 or 2) and R*
represents hydrogen, Cy.yalkyl hydroxyC, ,alkylorCy.;alkoxyCy.aalkyl);
5) R (wherein R* is a 4-6-membered cycloalkyl or saturated heterocyclic ring
(linked via carbon or nitrogen) with 1-2 heteroatoms, selected independently
from O, S and N, which cycloalky! or heterocyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, Caalkyl,
hydroxyCialkyl, cyanoC,alkyl, cyclopropyl, CialkylsulphonylC, 4alkyl,

Ci.salkoxycarbonyl, carboxamido, C;.4aminoalkyl, C;4alkylamino,

RN



193 di (Cl. 4al kyl ) am no, C1-0al kyl am nod . 4al kyl, C, aal kanoyl, di(C

I . 4al kyi )am noC | . 4al kyl, C 1. 4al kyl am nod . 4al koxy,

di (G . 4al Q2 012M%0C . 4al koxy nitro, am no, Cl.4al koxy, TIT/GBAAEBYRyal koxy,
carboxy, trifluoromethyl, -C(O NR38R39, -NR4AOC(O R4l (wherein Ras, R39, Roo
and R41, which may be the same or diffefjgnt, each represents hydrogen,

Cl-4al kyl, hydroxyd . 4a] kyl 1. 3al kQx . 3al kyl) and a group
-(-0)f(d Aal kyl ) 'lﬁ@l‘ﬁ%"(’ﬁ%gﬁﬂﬁqﬁm‘i‘l&° -4 1,%'461%%% or 1and ring Dis a
cyclic group sel efifGidalkyiafindC3 2 ARNCC QAlkkMMino®, Ydlkdyy, S- 6- merber ed sat ur at ed
or unsaturated heterocyclic q%Frou w th 1-2 heteroatons, selected

1-4

i ndependent |y f r giiCo-alkylizpan XyHites; cAmipo, Guualkoxymbysivdroxyalkexyor nor e
substituents sel e&;"%&’f&‘%%@mﬁglﬁgg‘@{%’gﬁ"H%‘@%ﬂgg%fmﬂr RiNg#32 is as

def i ned herei nbefore 2 i ned’
her ei nbefore); @dﬁ,mmm samRepdifferent eatbrépresents bydrogene€Cvatky], 9) R33

(wherein R33 repr o henyl 0 . 5= 6- menber ed
aromatic heter ocyhgﬁfog;’%lr“gll]fgy{rl |'ﬁ§g?}g'\%)' ;ﬁgggggﬁ%{)%pﬁ{a{)ﬁggaﬂky@ﬂqu 1-3

het er oat onms sel edqivbereinrfdsi® Or 1,y is0 dr Bandirigdh ispyoytlibogreup seleeted froar ar onati
het erocyclic gro my carry.u o 5 .sulstituents sel ecied from hydroxy,
nitro, hal ogenoﬂéﬁf%ﬁ‘y&f%’hgﬂp%%?méfegé? or pasapyated heferogyglis group

Cl_4ami noal kyl,  vdth A2hbiloassinsOseletled AA¥sEnanIR iffeax®, S SrdON, whia@elic al Kyl ,

cycl opropyl, Cl4al kylsul phonyl1Cl. 4al kyl, Cl4al koxycar bonyl,

di (Cl4al kyl ) ani ndFOUE MayRealene of MeEsubstitusnisselected fram halesipd Craalioh;

1. 4al kyl ) anmi noC Jgjakdgpt ﬁwhe%ﬂmié’iﬁghﬁ%%reﬂﬂﬁﬁ%}” _
di (C1-0al ky1l) am nOORélfc“‘% koxy, carboxy, carboxam'do, trifluoronethyl,
9

cyano, -C(O) NR3SR3 UIEREIDRRA af defioedhereiflgdore)R39, R40 and R41, which

may be the sane _pligst . drogen, Cl1. 4al kyl,

hydr oxyC, , al kyl (?? lglf{S kEeoxn Ezﬂqg% %@P%ﬁ%g%ﬁ%f%%()bup -(-0)1{C14al kyl )gringD
(wherein f is 0 & RE (wheiein B* cepresentnal pyridone £oiys aphenwt ionp gr oup sel ect ed
from C3.6cycl Oa|5l§g’_|me unsat ur at ed

( rl¥l or g-g-trrenbﬁée% Sﬁ{tggr‘gt.ed gr
heterocyclic group  MRFPR aomatic Beeronstis sroup (linked.vja CoBon O IR "Ik om 0, S
and N, which cycllrZhetgbaionms sedsctddefdm ONN and Sywliich pyidohd, phi@iyl or ethaet ed from

el 0 and S 4ol L) GRS (e g e 5 op e ned hrelverore)

R33 is as defi nedulagém, ARmbOC Shikyl, C;qalkoxy, C;shydroxyalkyl, C;4aminoalkyl,
Ci.salkylamino, C;shydroxyalkoxy, oxo, cyanoC, alkyl, cyclopropyl,
C,.4alkylsulphonylC;.4alkyl, C 4alkoxycarbonyl, di(C,4alkyl)amino,
Ci4alkylaminoCj 4alkyl, C,,alkanoyl, di(C,4alkyl)aminoC,4alkyl,
Ci4alkylaminoC, salkoxy, di(C;4alkyl)aminoC,.4alkoxy, carboxy, carboxamido,
trifluoromethyl, cyano, -C(O)NR*R*, -NR**C(O)R*' (wherein R*%, R*®, R*® and
R*, which may be the same or different, each represents hydrogen, C;.salkyl,
hydroxyC,_alkyl or C,.3alkoxyC;_;alkyl) and a group -(-O-)¢{Cy4alkyl)sringD
(whereinfis O or 1, gis 0 or 1 and ring D is a cyclic group selected from
Cs.scycloalkyl, aryl or 5-6-membered saturated or unsaturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, which cyclic
group may bear one or more substituents selected from halo and C;4alkyl);
10) -RER* (wherein R* is as defined hereinbefore);
11) -R"R33 (wherein R* is as defined hereinbefore);

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

A



* CL MWD 01/21597 PCT/ GB00/ 03593 194 13) -RR X6R33 (wherein X6
represents -0-, C(O-, -S-, -SO, -S2-, -0C(O-, -NR3&(O-, -C(O NR39-,
- SO2NR40-, wRMARBE2- or -NR42- (wherein R38, R39, R40, Rorcam#hsfRi2 each
I ndependent |y represents hydrogen, C1.3alkyl, hydroxyC, ., alkyl or
g _3al koxyC2_3al kyl ) and R33 is as defined hereinbefore); 14) -RkX7R33
(wherein X7 represents -0- -S, -3, -502-, - NR43C( O _,

-C(O) NR44-, - SC2NR4S) -R*W&Gsmmaaﬁrepms C(vx(cﬁiﬂmfs -R8Q-, -84y, HEO)-R46 and

€500 ndependent| XubegpEseRb RN bt GRASh s kLG oy, o
(\&hg ﬁi??w?(s rggrzﬁsliqg? R R’Rf %gngepe&&ngyf@?sm? n RA S 50, R51 and
R52 each i ndepende YWX¥€@?Qfah?@a%ﬂEggéwi)%’g e @5%8“%%‘%9 el al kyl or
%’n 2?L|kgng<52r 2glr légg)r?t ?*W@@wﬁe?ex@ﬁ" Et@febéiﬁéidﬂfﬁ‘f?) nbetsm-e)so;@m;afb)xw R33
Rg(7 0)e 2554; nd-eggysﬁ )Nﬁg"sﬁ ﬁéé‘%Ron-NRﬁ%@rom%r-éwhewél ﬁ54R E’fdeglESkalnd
:-3(: gﬁ%&g&tﬂ? té})\‘&g ggn :blgﬁk)h{\;ﬂg?roxg& IRA%E: y

or Cl. 3al koxyC2_3al S as ‘herein 17)
X9- R11R32 (wher ei nO(Qai&WCE@QWQI‘aedQ% lsimdeﬁezﬂhm@efm@fore) 18) C2 5a| kenyl

whi ch may be unSUbgltgbhﬁ*é@E”gwh%’x\?k%réEaré@erQ? utéb tlét egovm é@ ﬁl&esdib) nmor e

groups selected fr uor 0,7 ani no, 4al
N-di (CL. 4al kyl ) ami nc(om“hpsomms&wm”segbr mskxwaeremcréﬁ I&S‘fmﬁyks’amd

Bln’s\tjgls'g iCt lljt ggl (lg?/l WP nM %@8?%\% %ﬂt% 7 ky ’éﬂ’é"\l\gfya%?@ ﬁ?ﬁﬁbs sel ect ed

from hydroxy, fl uor(ggamyn;gﬁn@jg anéla#%y&mmmmﬁxb@r&é)g Cl4al kyl ) am no,
am nosul phonyl, N-C al 726@8 nj,nosul p gnyl and N, N-

1. 4al kyl ) ani nosul pHéhR" " {whergRX F&PQGSE%& e'lcrﬁo)(gsc('mﬁoﬂﬁom e as defined
ner oi nbef ore): and 35 R 'B@E?*‘“ S RO A AR e
hereinbefore, q is R’®°adR"” ¢agh ﬁldemdmtlympcbsmﬂmdmgan Cﬁhealbbﬂkyl ene gr oup or
2, Yo, 100 o¢Lsghat o el SRERRN] or PR RO hra 2L BB e

17) -R? X°-RPIR™ (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,

NLN-di(C; 4alkyl)amino, aminosulphonyl, N-C;alkylaminosulphony! and

NLN-di(C).4alkyl)aminosulphonyl;

19) C,.salkynyl which may be unsubstituted or which may be substituted with

one or more groups selected from hydroxy, fluoro, amino, Ci.4alkylamino,

N,N-di(C;4alkyl)amino, aminosulphonyl, N-C; 4atkylaminosulphony! and

N.N-di(C;satkyl}aminosulphonyl;

20) -RX°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 RBR"), ()R ¥ (wherein X® is as defined hereinbefore, gis O or 1,ris 0

orl,andR®isaC i-a3alkylene group or a cyclic group selected from cyclopropyl,

cyclobutyl, cyclopentylene, cyclohexylene or a 5-6-membered saturated

heterocyclic group with 1-2 heteroatoms, selected independently from O, 8 and

N, which Cj_;alkylene group may bear 1 or 2 substituents selected from oxo,

) R



het erocyclic group with 1-2 heteroatons, selected independently fromO, S
and N, which Cl.3al kyl ene group may bear | or 2 substituents selected from
oxo, 1111WDI0W20497111111111111111111 WO 01/ 21597 PCT/ GBOU/ 238943591 95

hydr oxy, hal ogeno and C1. 4al koxy and whi ch cyclic group may bear 1 or 2
substituents sel ected from oxo, hydroxy,shal ogeno, cyano, C 1.4cyanoal kyl,
C 14al kyl, C 1 hydroxyal kyl, C.1, 43] kox . 4al koxyC 1. 4al kyl,,

Cl. 4al kyl sul phonﬁ‘)’@%&l S‘?n%‘fflkﬂ%@’@éq HEWI}FB,'&'&E%’ﬁrWﬁ%’aFM?

G- 4al kyl am 10, - dldifikndablkitkd S0 oo, Hideo, BtlaéHoneho,al ky!

di (C1-4al kyl ) am nod . 4al ky Cl. 4al kgli{g?h* noCl 4al kox

| :
di (O . 4al kyl ) ani r%@i@&%l'@%)ﬁlgﬁ’&ylacl ﬁxyall‘{yl,@)«ﬁk@ﬂé!m%b‘?ﬁ-sﬁ'&ﬂ,(Wner ein f
isOor 1, gis Cblnydk%iﬁ,ﬁ-@?and}galBrl,'%4ﬂk8¥ﬁ%&c¥l,gl;.9&ﬁin%ﬂkﬁ9éEﬂlkfyfaﬁfﬁho,

C3. 6cycl oal kyl , ar 6-nenbered sat ur at ed unsat urat ed heterocyclic
group with 1-2 hetigheakd)amine & -eadkylamineCiaplisadite laplkyDansineQieakkylind N, whi ch

cyclic group nmay hbe r . Shi j!ﬁm S m hal o and
Cl4al kyl'); and R5 'i‘%‘%%ﬁlggéﬁjf%ﬁfgglb' wl or o?'é@%ﬁéaﬁgﬁgﬁ%gsel ected from
cycl opropyl, cycl-¢odi(h salkyetingieivehetein iy 6loo hegdy 0 oahdndirifig B-inecysbe ed
saturated heterocyclic, gr ,th 1- et eroajons,, sel ect I ndependent |
from 0, S and N, Wﬂs(‘?]r‘?gté%gg’l%iyc%g V%é' eqbeffgs%“?%gsof i tuents Y
sel ected from oxmsativi®d Gtgrocidic @EMP NithT12 Hadrismanys, aelectediindépendently C gr oup
may bear | or 2 substitudents sel ected from oxo, hlydrox

?’bﬁ-"&%?

. . ., .hal ogen, cyano,
Cl. 4cyanoal kyl , frera; R gnd Ncahich gyelis gtour {na HBW,SX@TE&’P‘Rg%FEﬂé kyl ,
C 1. 4al kyl sul pho Jan Rpgi‘iQK))éE@%’cH, hlkylCorla giligeh &
14al kyl am no, dﬁdgfhﬁlﬁﬂdﬁlﬁgﬂ(‘ﬁgb &Cl. 4al ké a%p‘)r?oa. 4ral %mll,ge ihoct

di (G . 4al kyl ) ani rfomp eyckapropyl, cyclobiylyayelapenit cyelahexykand a 5-6-membered

di (Cl4al kyl ) am n a;@- o ) 7 hafer ( ' erein f
iIs Oor 1, gis %’F‘éﬁd ﬁa%g%y% 'S g“‘%‘&@??% hat%g’dgpo}ﬁs’sgli%%%l E%de%?@ﬁq&@rﬂm

C3. 6¢ycl oal kyl , a8 amdN,5vifiehn@sblkylegtoupanay bearorc) substituents ssleetdd fomt er ocycl i ¢

group with 1-2 heterpato sel ect ed, i ndependent L.y from Q, an N, which

cyclic group may %‘Bal?y%ﬁ‘ﬁ&:swo%?’g‘ﬁglﬁoﬁia?g‘é’n °§ cgcéﬁ\é&r:(f“@dn aslrbce)% %{%o and C

| . 4al kyl); and whsabgitienisaelefled frbin,ox&, hylroxy, hatbgerdgcyahb, (Rycyahdally]l, R , R ',

R, R and R'"' are jndependently . selected frgm Cl$al kyl ene groups

optional |y subst i?'dé'l&y]bg‘ﬁ?{gm&’a“y’flm(ﬁé WSFH“&?HY ‘&P’%ct ed from hydroxy,

hal ogeno, am no, ¢, alkylsulphonylC,4alkyl, C;4alkoxycarbonyl, C;4aminoalkyl, Ci4alkylamino,
di(CMa.lkyl)amino, C,.4a1kylaminoC |.4alky], dl(C 1 .4alkyl)aminoC1.4alkyl,
C,4alkylaminoC;4alkoxy, di(C;4alkyl)aminoC;4alkoxy and a group

-(-0-){(C)4alkyl)eringD (wherein fis 0 or 1, g is 0 or 1 and D is a cyclic group
selected from Cs.¢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
Ci.salkyl);

and wherein R®, R%, R, R%, R®, R, Rg, R}, R", R” R*, R”, R", R¥, R" and R" are
independently selected from C;.galkylene groups optionally substitued by one or
more substituents selected from hydroxy, halogeno, amino,

R°R", R¥and R are independently selected from C; galkenylene groups
optionally substituted by by one or more substituents selected from hydroxy,

halogeno, amino,and R* may additionally be a bond; and

R RO 1



R Rh, Rk and Rt are independently selected from C2, gal kenyl ene groups
optionally substituted by by one or nore substituents selected from

hydr oxy, haW@§e#s37 am no,and R nay additionally be a badycmmdssbd | 111
1112 11l 111121 1 111 L MS WO 01/ 21547 PCT/ CB00/ 03593 196 Re R, R and
R are independently selected fromby C2. g@l kynyl ene groups opti onal ly
susbstituted by one pr. npre substituents &l ected from hydr oxy, hal ogeno,

amino. 6. A conpoun®-BeB5ead Ry ategndependently salected fromity Co rakyniiene @aougsr e
i nd dent | |
poependent 3 Lol oty o R LLLLATARG

each represents hyduadxmm,ammom 3al kyl), or ot her groups fromforml a-X RO
(wherein X represents a direct bond, -0-, -CH2-, -0OCO, carbonyl, -S-,
-SO, -SM2-, -NR1IOCO, -CONR'- - SO2NR12-, -NR13SO2- or -NR34- (wherein

R, R, R2, R&3 arudcBﬁﬁoxﬁ&ﬁ&ordlﬁgdeﬁﬁmdsKklhleﬁémrféPRéRé R *srdinedRaRily C1. 3al kyl
or Cl1. 3a| koXyC2 3al k}/ zcd and R9 is selected fromone of the follow
groups: 1') hydroge¥®s E9mshale, cyang ke, tiflypremethydLnalkyls NRER® Gyheysia B nay

be substituted w tgﬁdq@aﬁ}ggh % 18 QURS | uoro or
amno, 2') Cl 5alk 1X2 lg%’(v\,herel nr)a(fthe?ﬁgdE %%gérﬁ%m%gg;&&%énc 16- (in

whi ch R15 represe r%g@ﬁr gIgyps ﬁfamkfynméahx (%em%;l@azr@anmymrecand R5

represents Cl. 3al N%ﬁggl%a% repr ](g/\/ngbel 06 Y\IR‘%? % 9 whi ch

may be the sanme or eren 2aent’s | “or
Cl. 3al koxyC2. 3al kyI ;sp;N&*) MR 504 ey INRBRIGhéret R L RY, le R@pﬁ@&é‘rﬁa&m 0-, -S-,

et s, R e R C OB L Shob e

hydr ogen, C1. 3al kylsel@étadfidm%ﬁé&iﬂxe/ﬁﬁoﬁﬂlg@b'u% angbR20dr epr esentz hydr ogen,
nmenpered saturate

Cl. 3al kyl, cycl ope | .. cycl phe
het er oc%cl i cygr ogpw}i ﬂmﬁe‘g @E%dﬁ’f‘@rﬁay@é‘ﬂ%@ﬁ%eﬁl podEehaenbd y from o0, S
and N, which C - 3alskbsit@ddamih zﬂﬁ)ér m@f’eag?od sQé’Iec?edSF’bQ?ﬁ d}d*?rﬁu%r&&] Aghed from

oxo, hydroxy, halogeno and ¢l . 4al.koxy cycli rou Y ’bear | or

2 substituents sel @@aalkyl¥icEIR, (wbmzoi@ reprftsmtt){ybm -NR i (%Wlﬂyh

1- 4hydroxyal kyl ande(eelng ﬂ}&@éx,)c;.galkyl or Cy3alkoxyC;.salkyl) and R® represents
Cy.salkyl, -NR''R"® or -OR"® (wherein R, R'® and R* which may be the same
or different each represents hydrogen, C)aalky! or Cy.3alkoxyC.zalkyl));
3°) Cy.salkylX’R? (wherein X? represents -O-, -§-, -SO-, -SO5-, -OCO-,
-NR*'CO-, -CONR%., -SO,NR®-, -NR*SO;- or -NR?- (wherein R?, R, R,
R* and R% each independently represents hydrogen, C;.jalkyl or

C,satkoxyCy.3alkyl) and R* represents hydrogen, C,.;alkyl, cyclopentyl,
cyclohexyl or a 5-6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which C.3alkyl group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C;4alkoxy and
which cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy,
halogeno, Cy.salkyl, C; shydroxyalkyl and C;alkoxy);

4%y Cr.salkylX*C, _salkylX°R% (wherein X* and X° which may be the same or
different are each -O-, -S-, -80-, -80,-, -NR¥CO-, -CONRZ., -SO,NR?.,
NR**S0;- or -NR*\- (wherein R, R®, R, R*® and R*! each independently
represents hydrogen, Cj.zalkyl or Cy.salkoxyC,.;alkyl) and R represents
hydrogen or C;.alkyl);

R O



4') d -5al kyl X4C1. 5al kyl X5R26 (wherein X4 and X5 which may be the sane or
different are each -0-, -S, -SO, -S2-, -NR27CO, -CONR28-, -S02NR29-,
-NR30S02- W 023 1- (wherein R27, R23, R29, R3 and R3' BabGBId¥Bendent!|y
represents hydrogen, CIl.3al kyl or Cl.3al koxyC2. 3al kyl) and R2G represents
hydr ogen or Cl1. 3al kyI) I 11111111111111’1911111111111 11 CL MWD 01/ 21597
PCT/ GB00/ 03593

d
het er ocyclic gr ogﬁg)) lz‘l ﬂ%‘k@‘a‘n\%ﬁ - aé dr'ﬁlsrﬁeégfd ?ﬁt??tscbgﬁ?m%cf %grfuﬁa%?ﬂ%(g‘r’ gat ons,
sel ect ed independﬂfﬂohbrﬁmegér@mtﬁlalﬂterbﬁtomdjsﬂ&téiﬁhﬁpeﬁdeﬁﬂyfroxgr(DlSpmday bear

1 or 2 substltuents sel ected from 0XO, hal o9 dﬁ-%l 4al kyl ,
Cl. 4hydr oxyal kyl ,Nshichhetesqqye “@"WR!E)WCY ﬂgstltaﬁgs ected from 0XO,

Cl. 4al kyl sul phon I h 1 ik Akéd fined in
(5') above): 7' W’M Meg%ﬁ’/ a“(@l Gahjaioiakyl ohated, dhaknh o J(saéﬂ? above) :

8') C2_5al kynyl R@@d&‘ﬁm:éwpmsﬂcmﬂa%) defined in (5') above); 9') R33
(wherein R33 reprbe ﬂlspw F’e@:ﬂﬁ”%%ﬁn R ePydovey0Up or a 5-6-nmenbered

aromatic heterocyc group ed via ca on or nitrogen) with 1-3
het er oat ons sel ec’/t’)aﬁz.iaﬂmmlﬁ 2 (Whereig RS iswhidefineg i (Saheve)ipheny! or aromatic

het er ocyclic gl’OLﬁ)}nE‘B%/él carlf{;a %%ggz ﬁ%pﬁéﬁ“w@&?aﬁ%ﬁvﬁaﬂ avai |l abl e carbon

atom selected fro am no Cl. 4al koxy,
Cl4ahydr oxyal kyl , 9° m334wmramai3?<§ebreséﬁlsa4Wnldyxieegmupoa pﬂ‘:hylﬂfgryubmwal koxy,

b , i fl )
Rt O . Roo SR iemtbeied sroRNC BREOSUEE St GMKER DB HEOOR LR PR St

hydrogen, C1.4al ky} hétéroﬁioﬂn-s3akd{&l?ﬁ/&¥203wdﬁ&8) Whic Byridogd, phedyk yedrdmatiarher ei n
R33 is as defined in (9 ) above); 11') C2.5al kenylR33_ ( vvherel n R33 is as

defined in (9') distsvesyclic groun mapcay|ugyhy ybstiuentnen ) gyaiable casbonatofat i ned i n

D e ¢ i 5.5 o i VA 0 A0 @“‘hyd\ﬁﬁ]?ayfaléﬁyﬁc}ms
R39, R40, R4! andCiRd@inoekyh Cisadicjraninie ﬂhmwdmmllswmasquydnﬁg@nmeml 3al kyl or
CL. 3al koxyC2. 3al kyl,), SBGNRFR® dnd -RROCHRGHLRH €410 110% Gld R, which may

be the same or different, each represents hydrogen, C,4alkyl or

Ci-3alkoxyC,.3alkyl));

10°) Cy.salkylR* (wherein R® is as defined in (9’) above);

11°) Cy.salkenyIR* (wherein R* is as defined in (9°) above);

12) C,.salkynyIR*® (wherein R* is as defined in (9°) above);

13°) C_salkylXR*® (wherein X° represents -O-, -S-, -SO-, -S0,-, -NR*CO-,

-CONRY-, -SO,NR*-, -NR*'SO;- or -NR*2- (wherein R**, R*’, R*, R and R¥

each independently represents hydrogen, Cy.3alkyl or C,.;alkoxyCz.alkyl) and

R is as defined hereinbefore);

14%) Cy.salkenylX'R>* (wherein X represents -O-, -S-, -SO-, -SOz-, -NR*CO-,

-CONR™., -SO,NR*¥-, -NR*S0;- or -NR"- (wherein R, R, R*, R* and RY

each independently represents hydrogen, C.3alkyl or Cj.;alkoxyC;.alkyl) and

R is as defined hereinbefore);

15%) Cp.salkynyIX®R** (wherein X® represents -O-, -S-, -SO-, -SO,-, -NR*CO-,

-C(O)NR¥-, -SO,NR™-, -NR*'SO;- or -NR*2- (wherein R*}, R*, R*’, R* and

R*? each independently represents hydrogen, C).salkyl or C,.salkoxyC;alkyl)

and R*? is as defined hereinbefore);

AR L



14') C2.5al kenylX7R33 (wherein X7 represents -0-, -S-, -SO, -SO2-,
-NR43CO-, -CONe-, -SO2NR45-, -NRA6SR- or -NRA7- (wherein R43, Re, R45,
R46 and RA7 weaghisondependently represents hydrogen, Cl. 3ptRgboomsses

Cl. 3al koxyC2. 3al kyl) and R33 is as defined hereinbefore); 15")

C2. 5al kynyl X8R33 (wherein )0 represents -0-, -S-, -SO, -SO2-, -NR48CO,
-C(O) NR49-, -SO2NR50-, -NR51S02- or NR52- E(*‘v\,herel n R48, R49, R50 R51 and
R52 each i ndependent 6y Cy @;ﬂq@ggémga%kymf (wigesin XiepBatitsHO-p6-, -SO-, -SO;-,

Cl. 3al koxyC2. 3al kyl ),..4a RLnbef LI sk 1 )sa 111111
0 T T I I I T I B (O i %ﬁfss gbéw&%%‘g %‘?g'ék%r ;{5;#4
e Sl Mﬁ*ﬂg%gg%ﬂ? g S

. - - ein : ,
R55, R56 and R' each! P*ﬂﬂ’éb@ﬁﬁ‘gﬁgl ?"lﬂr p%%éﬁg@dﬁmng@few a@é 3al kyl or

A _3al koxyC2. 3al kyl )} I_g@;l 5B I@’etdvﬁh%inble’éﬂli%ﬁtfe%ﬁéﬁne@mb])?abéve)

Cl1. 3al kyl X9CL1. 3al kyl &v\/nerel n X9 %% are as defined above),

provi ded that at | eavided et legst ope of R grR &Wﬁ%éﬁ%%rogen 7 A
conpound according to any one of the preceding clains where R is hydrogen
and R4 is hydrogen, halo, CI A alkyl or Cl4al koxy. 8. A conpound according
to any one of the pAcvegbugy ac¢<mdinstowrmpm5 of thet preceding claines whgroR s RedrogenR3

conprises a chain of 4. east 3 Jg tltut ed carbon atons or
het er oat ons sel ect eﬁ“‘fﬁd S’Fg%’rlu‘ °h| Hg éﬁ éf“a afhur. 9. A conpound
according to claim8 \/\herel n said chain is substituted by a polar group

whi ch assi sts sol ubi | . 10. .conpound or di to, any, one qf the
precedi ng cl ai whérieppoves @r%tn@w&aﬁon%@afc RS e SRR st RReRo

i ncludes a met hyl engrog R@'Brﬂi‘étﬁfﬁrﬂsééaadﬂhnﬁ%@&tleasm ogl&ralifs&ﬁﬁf@t@&lﬂﬁbﬁpcor di ng
to claim5 wherein at least one of R, R2, R3or, R4 is a group X RO whi ch

i ncl udes a bridgi nga’@{nﬁﬂhﬁ%“at%k@ﬁ?@éﬁém&*yﬁnk?ﬁ%eéﬁés"é? ps Ra, Rb, Rb',
Re, Re', Rd, RO, R, R, R"'" RP, R, R', Ra', R', R, Re Rh, Rk Rt, R1',
R, R" and R' and Ieast one such group incI udes a hydroxy substituent. 12.
A conpound accér di né compohrslianscsdingtorciim SReheren sl cheinasisubstontedibyya pelpr of

group which assists solubility.

10. A compound according to any one of the preceding claims wherein R is a group
X'R® where X' is oxygen and R® includes a methylene group directly adjacent
X'

11. A compound according to claim 5 wherein at least one of RLRLRPorRisa
group X'R® which includes a bridging alkylene, alkenylene or alkynylene groups
R? RY, R®, R®, R, RY RE, Ri, R, R™ RP, R”, R',R¥,R",R", R°R* R* R! Rf,
R, R™and R"and least one such group includes a hydroxy substituent.

12. A compound according to claim 5 wherein R’ is selected from a group of
formula (1), (3}, (6) or (10).

13. A compound according to any one of the preceding claims wherein X is NH or
0.

T



formula (1), (3), (6) or (10). 13. A conpound according to any one of the
preceding clainms wherein Xis NHor O. lir i \\W%\ ii 111 11 CLN W
01/ 21597 WOMEBAD 03593 199 14. A conpound accordi ng tRETAEBN0EISE3 of t he
preceding clains wherein RS is optionally substituted pyridine. 15. A
conmpound according to any one of clai 91 to 13 where R5 is optionally
substituted pyrimdine. 16. A corrpound gccor di ng to claim214 wherein R5 is
a group of déb- férqﬁ»mpawtacyord@s tq qmy)ong of the prergling clyims whergin Riiy (i) where
%Olsalargesw n of at least 4 atons, and RSl is
hydr ogen hal o 4al koxy, cya 0 or tr|fluoronethyl or phenyl. 17. A
conpound according to claim15 where RS is a group of sub-formula (iii),

(Lt e otbst 1Stant coibeiifatchiiine Ty onbofhifis 1115 Whek Réks dptbpattil o1 © 76 19 2

hal o, Cl . aal koxy sutstimted pyrimidind. | uor omet hyl , or phenyl. 18. A conpound
according to claim 17 wherein R5 is a group of fornmula (iii). 19. A
conmpound according to any one of clainms 14 to 18 where pyridine or

pyrim di ne geoupy dompdtuid subrding te/€lainOM WhkRei 'RTMIDA Brofip GFREb-Iethitdeq from

ol

(i)
where R¥ is a large substituent of a chain of at least 4 atoms, and R®' is

hydrogen halo, C;.4alkoxy, cyano or trifluoromethyl, or phenyl.

17. A combound according to claim 15 where R’ is a group of sub-formula (iii), (iv)
or (v)
\ N Rso \ N Reo \ RE0
g Y S
=N i N/ )l\N/
(i)
(iv) v)

where R¥ is a large substituent of a chain of at least 4 atoms, and R*' is

hydrogen halo, C,4alkoxy, cyano or trifluoromethyl, or phenyl.
18. A compound according to claim 17 wherein R? is a group of formula (iii).
19. A compound according to any one of claims 14 to 18 where pyridine or

pyrimidine groups R’ are substitued by one or more groups selected from

a) a functional group as defined in claim 2 or claim 3;
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a) a functional group as defined in claim2 or claim3; IL1LIIT 111111
[11Jr vl 111 WO 01/21.597 PCT/ GBOO 03593 200 b) a hydrocarbyl selected
from al kyl , wideenyb7 al kynyl, aryl, aral kyl, cycloal kyl, pcycBamakisenyl or
cycl oal kynyl, or conbi nations thereof ; any of which are optionally
substituted by one or nore functional groups as defined in claim?2 or
claim3; c) a heterocyclyl group optional ?‘@ substituted by one or nore

functional groups bakjdfdcadyl selacted pmalkyl alkertyhiakayayloaryhgralikplearcoplkylyr oups
sel ected from al kyl I Y I

cycl oal kenyl or cyc yc}aﬂ kegrﬁlmércy‘:%af&w %{1 llg)ar?s?g e}&“ ani}X%@%egrﬁ t he

hydr ocar byl group rmpndﬂdl}ssmbﬁﬁmtemmmw morefﬁxmbnammlupgasahﬁnedsndeimhed I n
claim2 or claim3 ﬁ heterocycl ic group; d)alkoxy optionally
substituted by a fufféf® Hnal group as defined in claim2 or claim3, or a

heterocylic group \A@mtdr@cyagtgr&gﬁdphy y sttt @9 obe orandre AGklicaPgrou@r oup as

defined in claim2 or_claim npound accordin %to any one of the
precedi ng cl ai ns whigdsfineddy clagm 2§ﬁﬁ‘§‘ﬂ’¥-’t?&‘é’8"’5§7 Y1 gEPugs S PAleE: sel ect ed

from 1) halo,C 1.4z k&éri al l' lallﬁylséjf@ﬁsﬁlktluéﬁ@aﬁeﬁy‘l Br @u&%& nyl,Ger 1

4al koxynet hyl, di (Cl4 Ikoxy anoyl, carboxy, enzoyl,
trifluoromethyl, cyemehinations maeomhsumbmwdmc@zympwm be spbstisA Py agr oup, a

Ik A

aromati c or non-ar od)aﬂaosy qnntnallyasybdﬁeztsiéawaamédna@ grqukesjdaﬁnad mcldim@ azar bon or

nitrogen atom or sat ur at l.i nked a ring,c n ato whi ch

phenyl, benzyl or h g S% ro ‘S%OUPP%V%B Bﬁlyc?aésgg‘te% ?’?“‘inﬁ qcar bon

atonms up to 5 substgﬁuﬁﬁﬁ@ﬁg@i;ﬁ@hﬁﬂizwamm Hydroxy, hal ogeno, O_3a| kyl,

G . 3al koxy, C1. 3al kanoyl oxy, trifl uororret hyl, cyano, am no, nitro,

C2. al kanoyl, C 1. 4al kanoyl am no, - 4al koxycar bonyl, Cl1. 4al kyl sul phanyl

CL4al kyl sul phi py! , Qjcofhgb&mlaéwr @éh ofi é@edm% Naiels vildyRear banoyl , N

N-di (CL. 4al kyl )car banoy am nosu hony ,  NC kyl am nosul phonyl,

N. N-di (C; . 4al kyl )ammﬂeéhbmormmamwwmnyl am no, and a saturat ed

het erocyclic group che t p yrrolidinyl,

pi perazi nyl, piperidi n%’é‘ﬁ%kgaz%qofl%?%wmmw am&{mf,ﬁl%)!yﬁ)@thyf
di(C;4alkoxy)methyl, C;.4alkanoyl, carboxy, benzoyl, 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, Cy;alkyl, C;.salkoxy, Cy3alkanoyloxy, trifluoromethyl,
cyano, amino, nitro, Cagalkanoyl, C,.4alkanoylamino, C;4alkoxycarbonyl,
C.4alkylsulphanyl, C, salkylsulphinyl, Ci4alkylsulphonyl, carbamoyl,
N-C,.salkylcarbamoyl, N.N-di(C;.salkyl)carbamoy), aminosulphonyl,
N-C;.salkylaminosulphonyl, N.N-di(C;.salkylaminosulphonyl,
Caalkylsulphonylamine, and a saturated heterocyclic group selected from
morpholino, thiomorpholine, pyrrolidinyl, piperazinyl, piperidinyl imidazolidinyl
and pyrazolidinyl, which saturated heterocyclic group may bear 1 or 2

L m



and pyrazolidinyl, which saturated heterocyclic group may bear | or 2
11111121121122122' 1112112111 CL MS WD 01/21597 PCT/ GBOO 03593 201
substi t ueWOMB¥ect ed from oxo, hydroxy, hal ogeno, Cl. FOTKGR00/03393 3al koxy,
Cl. 3al kanoyl oxy, trifluoronmethyl, cyano, am no, nitro and

Cl4al koxycarbonyl; 2) a group of sub-fgymula (I'l) (CH2)s'N,., N~ X12

CHs) ¢ RO9 (11 " 0, 1,.2, 3 4. 'isQor1; X12 i O
5002) " R70 1. hy APEEBRRS selerestiom ok, bifirwi Palestng realyh Comilesy, - 0 O
N- CL- WKyl am no,  Oigdikdnostofy triiorotieihyl yarley stainbyrhige @md € QéMkoxycarbonyl;

Cl- VkoxyC2- 6al koxy, am noC2, 6al kox)y, N- Cl . 6al kyl am noC2. 6al koxy’,

N, N- (C _6al kyl )23%?5’69&29%%&" a @) c3. 7cycloal kyl, or R70 is of the
Formula (I'l1l1): -K-J wherein J is aryl, heteroaryl or heterocyclyl and K
is a bond, oxy, imno, N (Cl _6alkyl)imno, oxyClaESmal kyl ene,

I m noCl _6al kyl ene, N-(CL. 6a){©@H,)Jim noCX126al kyl -NHC(O -, -SO2NH-,
-NHSQ2- or -NHC(O-C 1.6 yl er%é-\,Naf(c:Ivaﬁ?(Csz}? het eroaryl or

het er ocycl yl group in a R70 group m{y be optionally substituted by one or
nore groups selected from hydroxy, @®e®, hal o, triflﬁgrorret hyl , cyano,
mercapto, nitro, amno, carboxy, carbanoyl, fornyl, ul phanmoyl, C1. 6al kyl,
C2. 6al kenyl , C2- 6hbileynidQ, 12 3@akkoxy, -O (Cl.3alkyl)-O, C.6alkylS(O"-
(wherein nis 0-2 6al kyl am no, N, N-(C1. 6al kyl)2am no, C

)is 7
1. 6al koxycar bonyF, RI— 1. 6al kyl car barmoyl, NN-(C 1. 6al kyl ) 2car banoyl ,

C2- 6al kanoyl , ClxX&aklkogOpyd Sg®y), Cl. 6al kanoyl ami no, N-Cl 4al kyl sul phanoyl ,
N, N- (CL. 6al kyl )st_pg,irmyl ,. Cl. 6al kyl sul phonyl am no and C1
. 6al kyl sul phony| RNHE bydrogsa bxdroxy, & isalkyle €1k wramine, We€ esaliailagyinag

heterocyclyl gr oWV Ik} Amto) HirdH L, LAk RP ¢, QRRbIPE, calkoxy,
aminoC,.salkoxy, N-C;_salkylaminoC; ¢alkoxy, N,N-(C\galkyl);aminoC;.¢alkoxy
or Cs.7cycloalkyl,
or R is of the Formula (11D):

—K—1J ()

wherein J is aryl, heteroaryl or heterocyclyl and K is a bond, oxy, imino,
N-(C,.salkyl)imino, oxyC, ¢alkylene, iminoC;.galkylene,
N-(Csalkyl)iminoC,;salkylene, -NHC(O) -, -SO,NH-, -NHSO»- or
-NHC(O)-C,.¢alkylene-,
and any aryl, heteroaryl or heterocyclyl group in a R’ group may be optionally
substituted by one or more groups selected from hydroxy, oxo, halo,
trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, formyl,
sulphamoyl, C,.¢alkyl, C;.¢alkenyl, C; salkynyl, C,_salkoxy, -O-(C,.3alkyl)-O-,
Ci-6alkylS(O),- (wherein n is 0-2), N-C;.¢alkylamino, N,N-(C,.salkyl);amino,
Ci-salkoxycarbonyl, N-C,_alkylcarbamoyl, N,N-(C,.¢alkyl),carbamoyl,
C.salkanoyl, C,.¢alkanoyloxy, C,.calkanoylamino, N-C,_galkylsulphamoyl,
N,N-(C,.¢alkyl)zsulphamoyl, C,.¢alkylsulphonylamino and
Ci.¢alkylsulphonyl-N-(C,.salkyl)amino,
or any aryl, heteroaryl or heterocyclyl group in a R group may be optionally

substituted with one or more groups of the Formula (IV):

R A



substituted wth one or nore groups of the Fornmula (IV): 1111111(1 | I!! HE
11112 1 I IN M S W 01/21597 PCT/ GBOO' 03593 202 -B' -- (CH)p A (rV)
wherein A iwohabmer hydroxy, d ~al koxy, cyan, am no, N Clr@atkopleasss no,

N, N- (d . 5al kyl ) 2am no, carboxy, C,.6al koxycarbonyl, carbanoyl, NC

1. 6al kyl carbanoyl or N, N-(C1. 6al kyl) 2car barmyl pisl1l-Db, and Bl is a
bond, oxy, irnino, N (Cl-6alkyl)imno or ? NHC(O) vmth the proviso that p
is 2 or nore unless Bl is a bond—B#(eleiG(p@)-; or aryl, heteroaryl or
het erocyclyl group in a R70 group may be’ optlonall substitut ed with one

or nore groups of t%ex%ﬂnrﬁ’%ﬁalyﬂdmﬁ]%%“%x?cy% Ahiho, N@%ene ARk, O

het erocyclyl and E1 is a bond ene oxyCl- 6al ky oXy, imno,

N- (C 1-6al kyl )i mi noM¥- @:m@ltiﬁmiﬂ@waeb%y, %ﬁl@xm v}, corhinesd, - 6al kyl ene,
Cl- 6al kyl ene- oxyd . K

C, . 6al kyl ene-N- (Ct - ﬂ&bang}bo m &%%ﬁsl% %{l}lg%zlsabo%szH
or -NHC(O) -Cl1_5al kybgn&nmomlaéa&ylarmﬁq or -NHCG(D)e,am;H thoprokiss thaveis@l oy mogr oup
in a substituent onH54 ?y bb napt B&Q@d substituted with one or nore
groups sel ected frolFAFd 833/ °HAEf ¢ )36al kyl, CL. 6al koxy, carboxy,

C, . 5al koxycar bonyl, o%l&%‘m&{emﬁ}iﬁh@édym&p@éﬁﬁﬁﬁﬂm grol)¥ thdy be optionally

ai kyl ) 2car banoyl , C2 6al kano am no, N-Cl-6al kylamno and N,N (C

| . 6al kyl ) 2ani no, an&kbsg Wteé?@é@F%P%?TRWWBWW&mB‘%V}I group in a R70
group may be optionally substituted w,th,one or two oxo or thioxo
substituents, and any of the R7 gro'U‘b‘@'H@fi ned h@nei nbefore which conpri ses

a CH2 group which i attqqhed 0 2 car a CH3 group. which is
attached to a car bolfhemiRdmifaiyh b %fpmrﬁ?e%&?ﬁsa?ﬁ)édwbwg lgf a3
group a substituent or%‘t' %gkﬁehe é){yomiﬁwgﬁ@%){alk%iﬁgnnﬁod?

N Cl - 6al kyl am no, 2am no an et erocy R7 may be

cycl oal kenyl or cycNdéEH@}lfﬂl)r @Ql%@&lsmmxycoﬁuﬂl{%én optionally
substituted by aryl ¢, a0d1R09nihScINRLREE &, HikyRen AR D ﬂneftﬂ%ﬁyzﬁiio I's as

defi ned above;
-NHC(O)-, -NHSO;-, -SO,NH- or -NHC(0O)-C;salkylene-, and any aryl,
heteroaryl or heterocyclyl group in a substituent on R? may be optionally
substituted with one or more groups selected from hydroxy, halo, C;4alkyl,
Ci-salkoxy, carboxy, C,.salkoxycarbonyl, carbamoyl, N-C,.¢alkylcarbamoyl,
N-(C,galkyl)scarbamoyl, C; ¢alkanoyl, amino, N-Cjgalkylamino and
N,N-(C,.salkyl},amino,
and any Cj.scycloalky! or heterocycly! group in a R” group may be optionally
substituted with one or two oxo or thioxo substituents,
and any of the R™® groups defined hereinbefore which comprises a CH, group
which is attached to 2 carbon atoms or a CH; group which is attached to a carbon
atom may optionally bear on each said CH, or CH; group a substituent selected
from hydroxy, amino, Cy.salkoxy, N-Cisalkylamino, N,.N-(C,.¢alkyl),amino and
heterocyclyl;
or R™ may be cycloalkeny! or cycloalkynyl such as cyclohexenyl, or alkenyl
optionally substituted by aryl;
and R is hydrogen or a group C(O)R”® where R"is as defined above;
3) a group of sub-formula (d) or (e)

-X'%(CHy),-X"'RI® (a)

MR O



3) a group of sub-fornmula (d) or (e) -X10(CH2)p-X11R (d) I 1!'1J11 111111
L2 0 TEarr vl S W 01/21597 PCT/ GBBQO/ 03593 203 - X13R (e) where p' is
1-3, X10 #HMRI1S9are i ndependently sel ected from a bond,Pc10eBmas3 or NR101-
where R101 is hydrogen or a Cl_3al kyl, provided that one of X10 or X 1l is
a bond; X3 is -0-, -S or NR10O2- where, R102 is hydrogen or a & _3allryl
and R 00 is hydrogen or optionally substituted hydrocarbyl or optionally
substituted heterocycyl, wherein any optional substituents may be
functional groups as defined in claigligoofclaim3; or 4) a group of
formula (M) R/1 R72 R73 O (V) where R71 and Rr72 are independently

sel ected from hyavsesdy iok3.X" aad K| are indeprpdently selequgirarn g donds rO4, e§-or a bond,

and R73 is a groug!@F 27 r ./ . ol pendent |y
selected from op?&)?}ﬁgeg{ubg?ﬁ%%g °E§§#"é”b‘2§g’§‘f"“ge?%4§§ ?(gf;l)gll P{;g{:ubsst i tuted
het erocycl i c gr oapend;aXd isRD5, -Snor NRB-vehereRIFi isihpdragdnoradtinalkylage tRi®r wi t h

the nitrogen aton ' J [ t ached n_aronati c.0L on-aromati c

heterocyclic ri nggl\gkﬁfoggﬁ ﬁg?&lgﬁ{ygs?ﬁm?%? gfoc?‘fgl’ e°r‘8§'f YS‘!}aﬁté‘P? n suitable

%%I _ona: Zub?tltgagmm)l'dyhmhbgeﬂrma)pqualf_ ﬁigsﬁtﬁérﬁ I:ﬁ@yyw_ zm@hiﬂw' 1p§m,dR75 and
i ncl ude funct,ipngl. groups as ined in claim2 or claim3 an

het erocyclic grgﬁ%?aﬁ?gl?mhggraﬂﬂ‘dﬁ% may further be substituted by a

hydrocar byl groug@) a proupoftfofttila@frsub-formula (f) R83 (CH )P Y R84 O (fl

where p" is 0 or I and R 83 and R8$f1 are in7dzependently selected from
hydr ogen, R R

— ‘RT3
o
(VD
where R and R are independently selected from hydrogen or C;4alkyl, or R”!
and R together form a bond, and R™ is a group OR™, NR”*R”® where R74, R™
and R are independently selected from optionally substituted hydrocarbyl or
optionally substituted heterocyclic groups, and R’ and R may additionally form
together with the nitrogen atom to which they are attached, an aromatic or
non-aromatic heterocyclic ring which may contain further heteroatoms, wherein
suitable optional substituents for hydrocarbyl or heterocyclic groups R™, R and
R78 include functional groups as defined in claim 2 or claim 3 and heterocyclic
groups R™, R”® and R”® may further be substituted by a hydrocarbyl group;
5) a group of sub-formula (f)

R83

(CH,) N
~ 29\"/ N R&4
O

®

where p” is 0 or 1 and 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

A



optionally substituted hydrocarbyl or optionally substituted heterocyclyl,
or RB3 and R84 together with the nitrogen atomto which they are attached
forman Il Iwoevasw111 (Lijl LITEE 1L 111 S * W 01/ 21597»A@RGBBEY 03593
204 optionally substituted heterocyclic ring and where opti onal
substituents hydrocarbyl or heterocyclic,groups R83 and RS4 include
functional groups as  defined in claim?2 or claim3 and heterocyclic groups
R83 or R$4 may furteRsengly substipued heterosyclisying apd whese aptioppl sybsitisnts21. A
conpound accordi ng L M@ﬁg-' LY } ; Qyp of sub
formila (11) which ’i;’g"fa&%gi?ﬁg’gtﬁd of’g?“%?ﬁaﬁ?‘?ﬁ?ﬁg&%%%@ﬁm H

(CH2) ' (FHA)  wherdefiged inglaimAdr FiRim$ anddhsterosylivemorpn RE1 axi By 2@y figther bk
conmpound accordi ng i i.m 21 wherein the substituent includes
a group R70 and sai%ﬂaﬁgg%g%%gﬁ éﬁyp ptional |y substituted by halo. 23. A
conmpound according to claim20 where R5 is substituted by a group of

f I d d RBOQ i | . d I ti |
substituted _phbnyl Agrmegnarardyet Sl oY nbest i A ub e RAR S50k arbn
according to clai m 2fndls (O)lveidh i2 8 coMyiud of IBamilsBbsti tuted by a group of

sub-formula (d) 25. A conpound according to_any one of the preceding claim
whi ch is a phosphate prodrug of a corrpound0

of forrmula (1). 26. A nmethod
for preparing a conpound of fornulL4CHp) as defined-iff®claim 1, which

nmet hod conprises reacting a conpound of f r muf 1)
11111121121122322000111 1 1112 MS x WO 01721597 PCT/ GBIX)03593 205 1, R85

where s°, ¢ and R" are as defined in claim 20.

22. A compound according to claim 20 or claim 21 wherein the substituent includes

a group R™ and said group is pheny! optionally substituted by halo.

23. A compound according to claim 20 where R’ is substituted by a group of
formaula (d) or () and R™ is a group R’° selected from optionally substituted
phenyl or optionally substituted pyridyl.

24. A compound according to claim 20 or claim 23 wherein R® is substituted by a

group of sub-formula (d)

25. A compound according to any one of the preceding claim which is a phosphate

prodrug of a compound of formula (I).

26. A method for preparing a compound of formula (I} as defined in claim 1, which

method comprises reacting a compound of formula (VII)

I
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R NRN R4, (VII) where R, R.., R3", and R4' are equivalent to a
group R, ,0)?3 and R4 as defined in relation to forrmula (1) or a

precur sor VEbP7 and R85 is a | eavi ng group, with a cemEaewvdsses fornul a
(M11) HX-R5 (M 11) where X and R5 are as defined in relation to fornmula
(I'): and thereafter if desired or necg§§ary converting a group R', R2..,
R3- or R4. to a group R, R2, R3 and respectively or to a different

such group. 27. A nethod for inhibitingRaur®dra 2 kinase in a warm bl ooded
animal, such as man, in need of ch tfreat pent, which conprises
admnistering to said animal an e et Ry~ aypunt of a conpound accordi ng
to claiml, or salt, ester am de or ug fthereof. 28. The use of a
conmpound according to any one of %n RS @/ 5 or salt, ester, amde or
prodrug thereof, in the preparati of [a i cament to inhibiting aurora 2
ki nase. 29. A pharnmaceuti cal conpositiogfconprising a conmpound according to
any one of «clains | to 25 or salt, est am de or prodrug thereof, in
conbination with a pharmaceutically ac@?lﬂt able carrier. 30. A conmpound
according to any one of clainms 1 to 25 salt, ester, am de or prodrug
t hereof for use in therapy. 111111111121121 I1IjI 211111211 I I!' S
where R! ', Rz", R3", and RY are equivalent to a group R, Rz, R}and R* as
defined in relation to formula (I) or a precursor thereof, and R¥ is a leaving
group, with a compound of formula (VIII)

H-X-R® (VII)
where X and R® are as defined in relation to formula (I): and thereafter if
desired or necessary converting a group R, R*,R¥ " orR* t0 a group R, R?,

R? and R* respectively or to a different such group.

27. 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 according to claim 1, or salt, ester amide or

prodrug thereof.

28. The use of a compound according to any one of claims 1 to 25 or salt, ester,
amide or prodrug thereof, in the preparation of a medicament to inhibiting aurora

2 kinase.
29. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 25 or salt, ester amide or prodrug thereof, in combination with a

pharmaceutically acceptable carrier.

30. A compound according to any one of claims 1 to 25 or salt, ester, amide or

prodrug thereof for use in therapy.
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