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The present invention relates to novel pyrimdine
derivatives, to pharmaceutical conpositions containing
ivatives and to their use in therap '
V&gﬁiﬁggggr in the 5 prevention and treatnent%gVGggPngﬁl
tunour disease in a warm bl ooded ani mal such as nman
Many of the current treat rbnt regi mes for cel
proliferation di seases such as psoriasis and cancer

utilise conmpounds which inhibit DNA synthesis. Such
conpounds are tdﬂa&m£32£3L2§B§¥éaEXE§¥ but their toxic
effect on rapidly dividing cells such as tunour cells
can be beneficial. Alternative approaches to_ target

t u’ﬁiwprsseinsmnglt@g eelates tomavel yrimiding devivehvasi @ whamagarical
comgg%g)ﬁf F%ﬂtal{ngg eg% Va{lver?NAd ?(yiﬂ&p ﬁsc‘el ?I TR ?I ﬁlflib%rtlcular in the

anced se acti on.
prevémlion@6€ featyear of sbIﬁd ﬂaﬁﬁ)ubﬁeamsdmsamamr iddodeti atingl s,iehlas may.
becone gancerous vi rt.ue E l&aqefqgnat on;of a
poManp At B cpirent BRRMERLTEEIAIES b rlitag SRS & ke ch,

psorflis afd béﬁ@&ﬂ lﬁﬂise J:&13%6n&&N&E‘Iﬁ&QﬁﬂENA@@n@@mM&MQﬁ&@bMdS are
tunmour cel haw, Mt agenesi.s 151986, 1 u&.
tox@@\peﬂegengmlm b@htb@g reetigrien riaplée diyidingeelly gahat HERUGtells

can ﬁ\e?etnleﬂ 5. Wite ?xﬁ i ﬁ) fo%&%gtt@ira&tef Rnotfs b aée%@sﬁ%t%et on

|on 0 or recetor co
mechanixpescptiesn tHay tlheeahibltlm o RNAngymihgsie have tbemtentl to dlsplay

0 is known, for exanple, that severa
enm%ﬁ%£§%ﬁégiy {Ec e ‘tyrosine ki nase enzymes and t hat -
cengt %bbéht%&ii\&tmai B&h AischReQRPh A aSceH heydes@ind sehog bbby virtue
ki nase enzynes (Yarden et at, Ann. Rev. Biochgnb
of thegggsfomration 452 PArtiprsekits (YN (10 anppcogens e gedsgf PRICPPved
actngﬁgﬁn Jeat? ﬁithe glﬁiatloﬁ]-&)mahgnant tdB6urfcel) ${BradsQup, Miitagenesis
rosine kinases to be identified arose from such
1986| I 81). Sexcer) evrbonedgsesexeTst & 1hp BOuGioa of prrbidesivhith Hase
)
i L e e
leads Yo amnmeask iimeesleprélafetatomilisie khorowriomexampBr Gt sepGHanepears

rosi.ne. ki nases are i ant h .SS] :
CHC?F?/C&X]H)&]HP gg)'aseseinéwg?s al r‘% r% rIO\évEtrhe%ag{%\rl }éerc&)gﬁr@a als%q?'rl%fsme
kinds@ SRARRS BYArfled #1G. NAnp Rk | Bietiedn. O1H38 SHIE, M3, aiarsam et al., Ann.
nigration They are Iar?e enzymes whi ch span the cel

Chem.J58%ddwt-dd)ext racel I ul ar bi ndi ng dommi n
f or rfﬁw(g?o% ﬁ{)ﬁné gée@i.% b%i}iiéh%@@ larogé ﬁ%@ué@ﬁ?a@r

race u ar Oi‘tl on functi ons as
omageimes; zfmxbmpbippéibvﬁd it)ybam@ﬂtnysr: @@hmvmrﬁnnwn 39udiusandrihe

r ot and hence.to ence cel I Isic
CO“% g %%rf’%g% At “’r‘é’é‘@%‘ S r%orr%(% i Hle }%%ﬁcasg%%ﬁéeﬁ novvn
(m&ﬁ%ﬁ&ﬁmnﬁﬂMﬂﬂﬁﬁﬁ i n Cancer Research 1993, 0 43- 73)
and are classified on the basis of th h.f act

TR P IEE RN RS A Hriagp the HrapSTSEPL LT PTG hr

mgﬁMHigﬁ ﬁm@t% $artet}r SERNEQbok¥E PeiuamgkirdlEsRG01T; ST vabdndg
EG- fam |y of receptor tyrosine kinases such as
mlgratemEG:ey arekage qnémn%srmin@h 180 fiscse pennabran| 234 go3spss an
r | F
oS0 SRS L DTARGOE S LRt kDBl )
and muiradeuaiadpdrmmeh epmasrss aandtirapstol phnsphetyéettewrosme amino

i RgBUans WL PES Rarieaprer HESar sty i Fesepir

tyr&s‘i’xié@ﬂasém kitov (WRIGE BH O ckih Coints H@scﬂﬁﬂﬁ $993U6M4RGIY dfmd

DGFa, PDGFf B and col ony-stinul ating. fact &ﬁ F1)
arem@@g;ﬁ@d)?%the basis of the, gropihfacigriamjlyite whiek they LQ‘E@F nown

famly of receptor tyrosine kinases, with 14 receptors
and 8 cognate ephrin |igands identified in mamal s
(Reviewed in Kullander and.io Klein, Nature Reviews
Mol ecul ar Cel |l Biology, 2002, 3, 475486). The receptor
famly is further sub-divided into two sub-famlies,
whi ch are defined largely by the honol ogy of "the
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WD 2007/ 085833PCT/ GB2007/ 000251 -3 - Techni que, 2002,

59, 58-67); EphA2 and ot her EphA receptor levels are

el evated in diverse tumours such as | eukem as, breast,
WORWB085883ing, ovarian and prostate. Siml arl yYCTI/GB2007/000251

expressi on of EphB receptors including EphB4 is

up-regul ated in tunours such as neurobl ast onas,

| eukem as, breast, liver, Tung and col on. Moreover,

various in vitro 5and in vivo studies, particularly

g ST e

receptoo hfreainet kimasey $ugh né the pledEhH F0FoeNesacterbB raepbisf €ast il on

recep B E oo b ontll ity S AREP StmePesmmsien
as theEixs{mﬂlﬁ a6d UEF Usb&gork ﬂﬁcﬁhﬁlﬁlhlrﬂlgteﬁzﬁ‘%eﬁbllf @IfQR) &ﬁr@%s III receptor
oliferatio

odeoxynucl eoti des i nhi bited pr
tyosi Gt g oA ORISR R b B BT B GDORY oereptr
tyrosm@kﬁ{ésE§ SQicRASme ‘PDGF&OPD@‘F %ﬁ@fz&lo%&%ﬂﬁﬁﬂ a@tEr BleSF)
Cancer Res., 2005, 65, 4623-463
recepigicer - expr ession in MOF-10A mamrary epithelial cells is

Cne £k By RS OB LARITRL ol R Unhs Teiit,

recepforrantiSarogmate bplirindigapéaitiertifmdtin neviveds (Reoitfvadhin Ieillaaller and

. qg cer§ Res., Og; §§,§.7§O7-7 Lnterfering-RNA .
Klem( n[ur Mczﬂg. Zé)gé 4?%—4%518[1%@1@:)&%&2@111 &
furthdb e@ndig R b 1@ Qb- ﬂaﬁnlidéhwlixdﬁ aie\dBTHEd 1gFRWHY théhdriol ¥ VeEr

xenéﬁ]{ af t rmdeli %l'eSSI on of |cinase-dead EphA2
the extiapeiiiqar darains gndsihpi apfnify dowardsia partigd ligapdiyge | Iﬂ gensraled]
Ephs 6612 bn 8fdcdIRIA S B8hSkifhse SRR efi‘lﬁtanteHH&léﬂﬁ'lat‘ 13- I)k'e\ﬂgmaln
consistent with an essential role of the ki nase domai n

with 7 gstsgpeatchgegioniith 8 enseprd Systisizes apg5go fidgwpctinitype III

dom GBS DL RoBTBEL L0 0Lyt SO S5 DAY

bind BleBicogagte GldﬁtrrA Hegseof tigands,temred\eabgud Bb i ’Ela:tB-o]ass consists of

A TTE T N W —
ephrisf 1- :;3 Eﬁ}ltredﬁptte hgﬁldifs@‘dl)l:mfuaﬂ:&;iﬂ mffeﬁlﬁwa)&m@st g@&chkgcepﬂho'i Aéyromge
. Ib- . ers of E am I hc In oth Ep an
kma%ﬁw@ i St San e laseife i liaer g Oswaéﬂglg&% tel
linkerSih Wghir@S Rigands shavwatehdiratbhrbPink 9%@&{ in gﬁﬁ@tBﬁncﬁhg

at, Ml ecular Cell 251999, 4, 414) "or its |i
of eplspHiganit> thoknp Pattnes indugss)a con‘sbglystwnghchmae wHigp ﬂzeeﬁp%e

“ mtrac@ﬁﬁhﬁryd?ﬂh% et Babled ?fhvcwﬁ?}ﬁ&g A ESk tWorLulﬂe %%Hé Sinidad ?Ltlo' ng

defect's consi st ent critica e In vesse
inhibigey gixisprrsirancEogipd, valgel sedieves this inhihitient dsalytio stedridal

enablgﬁ Addlti?k&lléhg%{h%gqﬁgnqg %a@gtg? a}c nglézg Irrtﬂég)&%ﬁ genrélra%e r%tore
dockilvp sites Y@rdo winstne o slgmeﬂmgfeprthA signal | i ng using sol ubI e

e cel lul ar,-do hB4 .haye been shown t

KB ot e FRlRes 267 LA P eT e ey i g iR gher cel
respoRB Oghak brosiferai@SandMaRivany - Bar on et al ., Neopl asi a,

2004, 6, 248-257, Kertesz et al., Bl ood 2005,

Prige1s ihEoRREEVaieneh bRt Bl rasaptarisignaliiog uish somphyte to

r of

tomoyrYRheUL IR DA on) BRI R Oheln Rumaud cenls il Bl o
indirez(yl tia 20RIElatiCh eﬁ@semlalmsitlon FNenpiaa& man)'é BpiBrecEptors are over-

expre§5ﬁ§ %n ‘Zagpolu% Hm})ou{ 81,'%%0 eﬁﬁnﬂgﬁé&@ﬁf‘@% el ﬁg ng;ﬁér !EC]£O§&| @ EB} B4

FactopRe ERRH2004 1614 19-483, Nhkardlid! SnESergernfire Mibrd&obP Rediddor
of the 5 proli ferati on and survival of tunour cells by

either targeting tunmour cells directly or via effects
on tunour vascul arisation. Thus, such inhibitors
shoul d be val uabl e therapeutic agents for the
cont ai nnent and/or treatnment of tunour disease.

It is also known that certain tyrosine kinases bel ong
to the class of non-receptor tyrosine kinase$S which

A o~
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It is further known that the predom nant role of c-Src
non-receptor tyrosine kinase is to regulate the
assenbly of focal adhesi on conpl exes through
interaction with a nunber of cytoplasmc proteins

WRIPTUSHS, for exanple, focal adhesion ki nasRCHEHE2007/000251

paxillin. In addition c-Src is coupled to signalling
pat hways that regul ate thegactin cytoskel eton which
facilitates cell notility. Likew se, inportant roles
are played by the c-Src, c-Yes and c-Fyn non-receptor
@ﬂueem@ 9, BRses EﬁﬂAQ BhEGhETE %@ép%ﬁl lé\}e?;rb% Lingand
in di srupting cadherin-dependent cell-ce uncti ons
dlve(smlwdaps leulggsnias; braapt, Byes| long ovirianied mllstate Seobyly

99,
expl%séron?ggﬁl%?egzg%tﬁs 15'&(?1{1%ﬁgh§4 isd -1e uy | sni‘glg‘é‘ggg‘ir“’h|ag
neurpld@ﬁmrn@dleﬁlmrmas lboaast, hwdungwmimldno Morogregsariblnia ugh)

ond b SRS BB g e i o et B8 e

expréddivn bf EgH fkptorsbalcagoed 6qllses allolo@Bnfet ilnburiBEROPIRRSHE:
from,|ocalised to dissem nated, invasive netastatic

such g prolifetatipyang dnsasiopy qoBpigeRiQUith thisnecupied Frlp i segrmess.

t YF&Shg?&lcgllﬂiﬁﬁﬁloﬁ%fEﬁhEN e)&p?é'skieﬁ Gﬁn@fntéi‘ferm L & ¥ntisense
1997, 14, 283-293, 20 Fincham et at 1998, 17,

oligeglgorypudleidyeinbiied proliferationgsysvivaant i uwes;ela pERC3 progete
gIAé ) n

cancr eclolsg %ﬁété (Zg’lrt? zg ) zvgnxelnoﬁgl‘g ﬁ{ogl?ﬂﬁt@’ et a§ L @zﬁl%exblge% a 20?5 65,

462&%ﬁék&meARDMaeeynshgmhdwﬂﬁ1@%Juahmmma§mhdsmbabnsyﬁﬁmmﬁ

to caluﬂihcl.u?l ﬁr\léangsfi {%ﬁ S Z Mﬁ%iﬁeé#&aﬁg)%) ?r‘?hlgitlon

of EplmZaehationesish mélaﬁammhmameazcaﬂﬁﬁai etGR| CSncleﬁ‘RQd ,2903,%3,

oo e e AR Pl eyl 18 BT bt

beensdemidhsiraltd 10 inh¥iH tehodS oW PR vADXaRIYSt AERN EkSHessitieor
in the contai nnent and/or treatnent of solid tunour

kinaggr-dcad KghA2 mutant recqmirs dhpepss sencer qedviacs iphibied grawth and
meta@tgé'l.tx 8 RnBYbit WuHbBEH: AbE cb&%?sftéﬂk wht axg Q%eﬁtﬂx{g kPl bf RicRhse

4 and, in some cases, | hase as
dmnweKﬂmgSO@h£ﬁ¥9ﬂﬁﬁdﬂﬁ§sﬁhﬁ&ﬁ%WE%Efore 30 are useful in

th [
T e N -
ev1dqznc© thatlewth EphﬁﬁpﬂﬂJEﬂhBﬁ mﬁ}occrmlhtalte( 'do)tumotﬁ‘ vasculdrisationwher e

(o e BRSSO R s SR e

34429 Cheteser al. ECﬂ@lhh@ﬁlrﬂi Grovahl BsdtortREvRLY/sPI00RNES, 96- 88}) Members
upst.itu selected fron1cyano nitro, -

of Ep dtn@'(‘ef) Rl Bod Ephirragorayeon qﬁlépféeléﬁ cells.

Tranlé‘g'%lnié@ﬂﬂliéémlave( SHOGH 8BS dﬁsﬁﬁ;ftﬂoﬂ of Eﬂ%zh@de}e Lé‘mr ?‘iﬁy ulaﬁégu

R2b are sel ected from hydrogen or .
1999aé %t“ﬂf}} or zwllw@emﬁmw@ggmzh@wm 2§hé4h753|r)@g@ns
form
embxé‘rt)fﬁg‘ln%er Ly g?%?%%@@l Igsgﬁfal* %%HSF n@ ectspct-onm te?tI ‘Sv/lth a critical
role pomssa! deyelmpmadid Ephigh adtzvhmmmlm cadbtheliab ceif grolfefitioR

and Beign dF shyRRIR figy, Lafoebors. WL2EL S NSS! ©

unsfatddval adlibitoitofl EthI@tsigﬂélﬁhé WsiSHRBIHIE @6l RMr &BMhains of
avai | abl e carbon _atom by one or nore substituent

Ephlit bayp Setethawp oy nhpbihimaingrowiheand angiggrnesis in i@vive aenapraft
" Y
iR e 1O S e e 28
Pre-mblighstl edling. FimslminysgdhblpdinhACi 1nlab1|tddyhmomfvasculausatlon ina
C _al kyl carbonyl ), and where any nitrogen atons in the
ring are optionally substituted by a G _6al kyl or
Cl. 6al kyl carbonyl; nis 0, 1,2 or 3 and each group
it is independently selected from hal o,
trifluoronmethyl, cyano, nitro or a 20group of
sub-formula (i) : (0 where Xl is selected froma

Py "~
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15(a) hydrogen, hal o, trifluoronethyl,
trifluoronethoxy, cyano, nitro, Cl,6 alkyl,

C2. 8al kenyl , C24al kynyl, aryl, C3-12 carbocyclyl,
wenyi7oeksHalkyl, heterocyclyl (including het acaassdr/0002s1
het erocycl yl - Cksal kyl (i ncludi ng heteroaryl -Cl, 6al kyl)

and wherein any aryl, C3.12 carbocyclyl,
aryl - C1_6al kyl , heterocyck@f (i ncluding heteroaryl),
het erocycl yl - Chfralkyl (i ncl udi ng

het eroaryl - C1, 6alkyl) groups are 200pti onal |
variely o ¥ Wmm@éelbéﬁraﬁtng - Qusogenea?WBn2la 78 s 7936, Rheng ef al.,

21 008, 5, 448186y ami no, C1, 6al kyl , hydroxyCl_6al kyl ,
'_—£%¥‘Ba koxy, Ch6%lky|carbonyl hBaIkyIanlno or

N, ANcedidda ﬁtkﬁéls BB DR co@IsbdanM ARIAKIPBRbIAHATBcRiGSENt N

a_heterocycl oup may, dependi ng upon val ency
partiuibl o‘%/;élAgzaéh@%bf pf valeglaty seeciive uﬁn@mr@fﬁl@d
prolifeb Q1% 48 SAIEM 0 hunfitl K¥ihs 1) elfﬂegé?% Fonaﬁ%éhs dglgcglg or

where any 25sul phur at ons may oX
via effectsion binpive vassxlagisation. §hus, (stIam@rbwuo{:s shbuklllkb-\faluabtwl a

ol Ll AR B0 M

anss )mmwﬁ msamn tym(saa ﬁ)rﬁgéa)buoag, ) the claby da%hc( 0) 0-,

N(R16) SO2, R16) 20,
recepa‘%ifé S NP R AoRTE) D eGeAeEY G RtigHyeg im the
transinf3Ci6R 6El6¢Hek ca3 S1oRS1E Sebhfak BsOMET R8O funfdur céﬁ!n%ﬁlhty,

-14 K is hydrogen, C16 al kyl, trifluoronethyl,
dlsse@p&pwém invasy/epess @9@1 wbsechlpxg,tiy metastate t@@pmym}wmlnch
016r 0 iC
et al. adié{ie, ggf)::bggir )‘/9)0@ 219! %gle ierncg[ Eglsﬁﬁ !E%@zd L liE 3%921%&&&91
et al. HentigabRewi¢wy infdpepeenesid.- 1992, 284%ﬁQﬁeBehlermnq{ @ncbgenycl i C

1993 6 PEIRTAT Yottt o S TR, Mo Ve oS 12

Lauffeatrivgee yrdly ICellat986; 8hBaY-Ry9, Hanks @radcBRysays.i1006 udi my-

145, DRSS 0P W@Mﬁ 7o§ra}|%9¢%§u‘gfé¥"1“teuf’%d

B i o@/h BiMYi o @t Badphesi€aR 8101986,0787.012 1049 and Séiahdfer ¢y ANO,
am n ChGaIkyI hycroxyCl 6a|ky| Chal koxy,
Prosressif g ol las IGIOgi, 199973, 4%5r478). Various classes

of noﬁ'a &eﬁlbgﬁ'ﬁ%hr{é%m%e ﬁﬂ&lwr@ﬂmuafng HROGD £ dﬁﬁ gn‘sﬁ.lcﬂ LEHE @}c in

eterocyclyl noieties may, depen upon val ency
Lyn @éﬁ@ﬁ tepand lgpases, iee 4bliemily snchds ] endyhgandsled Jok fauily
such &4 R A ¥ qg@gn Ch6al kyl or Ch6al kyl carbonyl, and where
hur atons may be optionally OX|d|sed to a
sul phisknoxindigt ROSr¢ ¢3nailygriowp-rakpistiyrdserkirlages(avg hlghly

e e S A e
inactiCbic 6@ naYion GIINREY )somBIS RYAMBPmendNeRLHY; 6k 4h) EIB&) tyrosme

SO2N 7 N(R17) S02,
bnasa%%%%&agwmnﬁv(@e%ﬂ Qrsvegmaéedé(a:(@ﬁlm Pell lgvels) in
coxmﬁdiﬂﬁﬂ%ﬁ@@ﬁt‘eirs\’suéﬁ !a%isﬁgmfeﬁtﬁﬁl L ofe Qxeﬁ’ﬁ(splg@&@llx k¥dtat 2R

is a Chal kyl ene, kenyl ene or al kynyl ene,

stomaghypheaqb CoCTIERL /aa] pEmpligl. Aok e /TR0, G Ige
Mao E%er{)ebﬂ% ¥h ’189‘7]3'150§08w0955 nﬁ?’tge A55C éxgﬁ:rgg/? iihytsyvamy et b,

or nor’e u
Oncobgrt b)@ﬁ _L]lﬁ&l A§10). Threalrk ﬁaXx)dly afyRPecepidt fH@osine kinases has also

been [SBHER (R ARePRgTOR Hyh o e g opiomategell Brdarbisesy
(NschCsmtzmﬂ@gmaérw&areineﬁthid@qua%h@ EQBdMéer oMk Glhg (Mazur azurenko ef

optlonally hears 1 substituents, which nmay
Ewrapgsn deurpglof £aee l9§é|2éd’@d7)§ b]gﬁdehaamyer @aeting ef al., Cancer
C2 8a|keny| C2. 8a|kyny| and WO
2007/ 085833PCT/ GB2007/ 000251 -9 - Ct _6al koxy and
wherein any heterocyclyl group within Z optionally
bears 1 or 2 oxo substituents, or Zis a group of
sub-formula (vi) (vi) Swhere X4 is selected fromO
NR19 S, SO SQ2, 0802 CO, C(O)O OC(O) CH((P19),

27 wmaA N\ 17 PmA PN\ o~ 27 wmaA N\ 27 A N\ o~

al.,
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Cl_6al kyl) which optionally bears 1 or 2 substituents,
which may be the sane or different, selected from

hal o, C _oal kyl, C2_oal kenyl, C2_8al kynyl and

and wherein any heterocyclyl gro i _

W%@gg&s%g%nal ly bears 1 or 2 oxo substituent s#@%&’% ibozs:
(d)R5 and R6, R6 and R7, R7 and R8 or R8 and RO are
joined together to forma-fused 5, 6 or 7-menbered

ring, wherein said ring is unsaturated or partially or
fully saturated and is optionally substituted on any

Rese a,i 19ab] 2, CAI76R), edsophabsal bealcer, (Mﬂlmwﬁalekwl ,Gut, 1992, 33, 1033~

ol kyl , .am no, %Cl 6al k no, or
5, iR e N At g9% 5

2164trm) @ndwpetnefe@@é Of%erSELed 86 Hib QoD XHE Blophg S| IRRUCoR.. 1998,
20ni trogen, where sul phur atonms may be optironally

243, 507 8-S BB ETATROUDRSHES, ke Tare BHptagl Sty
i y, i en

R S S R L
estahilsb@i ituted by a group R21, where R21 is sel ect ed from

hydrogen, C _6al kyl or G _ol kyl carbonyl; or a

phiAisirbEsne N that dhcprpdominent sele of ¢1%6¢ Bof-recomnt tkositisdkinase
s 0 R B ey o R B PR b Bl i 89
numbdre cRbplasmivoproteymringeding, for exanfidedochl raaghetsoorakmmcandi

pax1ﬁ1§1pﬁlgz§drc]1 }Cont h I‘Cplg g?l‘;ﬁ?q ﬁons\llgen%gin%npa t\?aey %{3}3’ Iggeeactm
cytosi@lemn ‘thcﬁ Ifmhtlayed fcolf ervtidicy. diﬁltdvﬁmhﬂlyomaib $¢1b§ ate@thyed by the
ti onal I supstityted. C2 .6al ken

o-Sr Gy St R et R B Ty S oI Hedied fignatling
and @rdiGupRiphRareicasiaane|cEit-cell juhel &isQOW ek 67 411 NEb1dMiaE N

s optionally substituted on a carbon atom 6 one or
Biologgyal the $ell. gl of-ctred kynehpitistpial. ENBGengalohpo. 15
2459‘3247199{?@111?25 %ﬂitﬁ‘ i QR edshil ? r@(ﬁlﬁre@l%f Q[&Lﬂlé’ed%fﬁlﬂgﬁf t‘b"b%@ﬁess

ol kyl or” Cl. 6al kyl'carbonyl; nis O,
thro ‘%dh@ slegesgif digseratign iniel é}@éﬁ@@rﬂtteyms givesior df bthomissatoand

1n1t1itfl'j%folff %%ET% g ?I %xoux %@Wﬂs F?f E)Fagrip?é 31 \ﬂ?lgt?}éleﬁérogresm (f:1togl y

localfised to disshinniegttd nonabicr m&tastBic (Sﬁéaséﬁé’s bedeBR@BsreMRUI3YitHGOSTC

non- GRS o BRSBTS hens T A sy

Finchdie eed/N ERIEO US1998d 1 Do 04ndClerbediker bl aBgh . Rlelli Besearch, 1999,
%gl 3gfled from hydrogen, C _6 al kyl, C2_sa| kenyl ,
248,051 1<ynyl C34cycl oal kyl, aryl or heterocyclyl, Cl1 6

al 4 I Cl..6 aryl.or Cl
o KRB LOBI v PR O S g
tyroﬁmﬂ)l&haﬁeslb}ﬂﬂll&\bé bf 0&’1@6 & a seddceive hdikfisor SEkIRCHOElith Td@ Bmour
n 0, trll fl uor Xrldh grano nitro, hydroxy, am no,
ce Sé&f‘ BHRyC e?}avr%a g}Pr SREERpatiqmangpyasiyegsF| of mammalian
cancéPechiglldeingl 10Xyhibiabn 'nﬁi/elsfalﬂb t@nod g@%{‘ﬁy ks Hérﬂblhlﬂxyin inhibitor
Cl_6al kyl sul phonyl , G al kyl am no, di-(Ché6al kyl)am no,
of such n ne%drwsieg% BrBYAG kinasgschowd br of walpd aney knti-yvasive agent for

e RS SARS oo S O AOREY iy S o

csTl&aapnobwyd hane foind KiaGterGi oy imiditeSatk kesfolyih s inkipitica of

| arnin oal ayl am no
Epn e PR BT R SR taE o Vel R rimiiasagyp therefore
are ukdfulbia |tH@z{jﬁ$Wh¢1’6 @ﬁc}ﬂ aRgh&uréishlicated.
N-C1. 6a| kanesul phonyl am no, and any
RIS

5t BRECLRE RiiRyeripe thereoss @rqude@@a&oglpyur&ofz 5
formBHQNOr thloxo substituents; and R4 is an
optlonally substituted phenyl ring, wherein one or
nore adj acent substituents may be joined together to
forma fused bicyclic or tricyclic ring; or a
pharmaceutically acceptable salt thereof. It is to be
understood that, insofar as certain of the conpounds
of Formula (1) 10 defined above may exist in optically
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30Where optional substituents are selected from"one
or nore" substituent groups it is to be understood
that this definition includes all substituents being
WOrRewasssgss om one of the specified groups, or HATEGB2007/000251
substituents being chosen fromtw or nore of the
specified WO 2007/085833RCT/ 6B2007/ 000251 -12 -
groups. In this specification the generic term"al kyl"
i ncl udes both straight-chain and branched-chai n al kyl
groups such as pr |, 1sopropyl and tert-butyl.
However reference i_ndi vi dual al kyl groups such as
"propyl" are specifi@ the straight-chain version
only, references to i dualt branched-chai n al kyl
groups such as "i N&T B specific for 5 the
branched- chai n vefsignjonly. An anal ogous convention
, for exanple
(1-6C) al koxy i ncl udes net’hoxy, ethoxy and i sopropoxy,
(1-6C) al kyl am no i ncl ude IgRlno I sopropyl am no
and et hyl ami no, and di-[ (1N6Call{yl | ami no i ncl udes
di met hyl am no, diethylarnino a
N—nethyl-N—isopropyIanlQg Simlarly al kenyl or
al kynyl groups may be stk ai ght chain or branched.
toThe term"aryl" refers to phenyl or naphthyl
ticularly phenyl. The ternms "hal 0" or halogen

wherg B¥ srelegted ipmdwdrozen|Grdky e stkendr o1 Gaelkymilewhaseimthe
alkyl, aﬁl&kﬁra‘ﬁg%ﬁé&/}{ﬁ %%QJ&JS agére%z%%ﬂﬁ%r%#\bﬁltﬁté@gy 0 cﬂ ?osé substituents

herw se
selectod froimatybno, smmr@Red—NR &ﬁsﬁ(omméﬂ, ,ﬂiz(RE)"‘)C@)_R§/ tklowror

o AN o ORG24 R B

or Cilsallopd poxehms anﬂl@S,a)rglzbhmiSRZﬁmgethHﬂWﬁls &eﬁﬁtﬁ%’eﬂaﬁﬁq to which they

£C ifie rbon or n din ddition,
are a‘%ﬁ W%Yntgffg l?fl%pfﬁ %‘mgrt%?%%& bflp% 1? ORSBE’P yscogtains an
additib@d] MefeRRtod ¥dceRFronlVN & R&Fticularly, a "heterocyclyl”
or "heterocyclic ring” is a saturated, partially
saturated or unsaturated, nono or bicyclic ring
ring A7 Q"ﬂ]@d i 2Y-RertBerdd &ﬁ‘ﬁocyaﬁdor%%f@ﬁﬁ&a ¥ whith 10280 ATB or
whi ch at |east one atomis ch osen]¥%on1n|trogen
unsatsmateémd lmptmglgewbstmq@ oy ey avaflddle earbwm@ymlbylmé opmore

subsntxgyﬁ%g&)gﬁs% eht% alo énoag}c%o%g g?alllﬁls Q?koxy, é@%? bs

salkylamdhersur it ab] a Zbaéméﬁi"ﬁ (wheee Reanch R°ugd edch Giytebatiientdr @lected

som R PSR Lt

are optioUAIRT Subytitutc® Yy b0, cilkylor Cpbiadaishll; pyrazol yl,
pyrazinyl, pyridazinyl, benzothienyl,
HISOZéggﬁflnldazolyl tetrahydrofuryl
[1, 2, 4]tr|azolo[4 3-a] pyri mdinyl, piperidinyl,
i ndol yl, . indazol yl, benzothlazolyl benzoxazolyl
and eachgreisn o inskenengentlypseiactst ifiimiyello, tpfworaingthyl, quannotifrayt 3

ﬁﬁ% i soxazol yl, benzoThranyl,
gomjégggk gpazolyl 1,2,5-thiadiazolyl, pyrimdinyl,
2, 1- ben2|soxazonIJ<415 6; 7- tetrablydro 2H i ndazol yl ,

b] [ thlaz t et rahydrof yr nyI
wherq &, RFSHFLEPRAIE SPHEF Debrih SCoORSUBAGR i CHOOR™
CONﬁ”3N(R‘PwU S@NUB‘?DZNKM”P 2 C(R”) 0, C(R™)S, CR) N(R”) and

1; 1,4-benzodi oxl nyl 1, 3- énzot hi azol yl
NR™3 &paﬁ’y}@rt‘én Rlyig éﬁ@@aﬁwgp%ﬂyﬂ and R" is selected from hydrogen,

Cis agc,yg_cg,l ﬂ)ﬁ%{yg béez r%élo?f}n 3;;[9?(&15%}#1 a?ﬁ%?ﬂ@t”%cyclyl CsgeycloalkylCg
inidazo[z,l 13][ 1, 3]thiazolyl, isoindolinyl, oxazolyl,
WD 20071085833PCT1GL120071000251 - 13 - pyridazinyl,
gui noxal i nyl, tetrahydrofuryl,
4,5, 6, 7-tetrahydro-1 - benzoftnyl,

, 5,6, 7-tetrahydro-21-1-indazol yl,

, 5,6, 7-tetrahydro-1Hindol yl, tetrahydropyranyl or

D
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In one enbodi ment of the invention, 12' is hydrogen.

In a further enbodinment, nis 0, 1, or 2. For

instance, nis O or 1. In yet a further enbodi nent, n

' Where n is 1 or nore, a subgii .

ngzfogm%bﬁﬁ ably positioned on the avail abl e o?%#g%g&g/ooozu

carbon atomof the ring, formng a conpound of fornula

(1A where A, Rl, R3 and -R4 are as defined herein

relation to formula (1), R3" is a group R3 as defned

herein, and in particular is halo, and mis 0, 1 or 2.
alkyhami¢ euillat ozelmnpt}e"éylﬁf s 3B, agy odi pichmeayset optinbal lyeshibaituted

Wlthq}%g 0{' 1%81} %&J&Ef ggle&ﬁ@r&%a%r g@\g 06neth%/‘? (5%%24\@%‘1 0, 7 -ovgl'c}a%nﬂlo,
carbe)SL, Gdlbd‘thqyl NHaldo G- ¢ @lkenytayINCNEHkynyloxy, C,. 6am$}nmn is

t h ti cul | f R3
Crafp R sl Ramb ety S mons & A RdB. oot hyl
C.. 6zgmlp§arbdh\yd mn&y,;m@@%&%w G2 NBad- ! @Mkyl)c%aﬁﬁ!ykwydlkﬁeﬂ

toC 6al k %q For “i'nst ance,
C:-callnaiipsy Cmé%} nopilagrien. N-C ushal- Cm&ﬂ@(’ylﬁmllfol, Gm‘adiwaom«mno

N—CFééﬁi@’PQ !M@h@%é(mlﬂ%egbéé %&Hﬁ%o 1@&%&)@# &ggalﬂ%ﬁ mdo N-Cy.
salkssls.mhaa@yb NeNwli-(€ Ma&B’BSLdlvhafﬂw b %almdSU1Nh0Pﬁhﬁﬂmnﬂ N-

CuoA R BB SRS T Rl

bearslApzommrshmxo Ematmxleﬁis adfi ring A include nade up of a
group of fornmula _cR22=cR22_cR22=cR22_,
- N=ECR22- CR22=CR22-, -CR22= N _cR22_cR22

R is £05GRABuDHERARa (iiy CR22=CR22- CR22=N-, - N=cR22- N=cR22- ,
-CR22=N-cR22=N-, 20 - N=CR22 CR22=N-, -N=N-CR22=CR22-,
- CR22=CR22- N=N-, - CR22=CR2R® 0- ,
- 0- CR22=CR22-, - CR22=CGR ,
- CR22H CR22H- 0-, -0- CR2¥ GR22H | CR22H-CR22H—S—
-S- CR22H CR22H-, -0-CR22 -0- CF2- 0-,
- 0- CR22I—|-CR22I—I—O- PR L &S—CR22I-I-CR22I-I-S-,

CR22H- CR22H- NR20- - NR20 CR%ZH— CR22H- - N=CR22- NR20-
-NR20- CR22=N-, 25 - NR20- CR22H NR20-, -O0CR22=N-,
-N=CR22-0-, -S-CR22=N-, -{HCR22-S-, WO

2007/ 0 T/ B 7/ 0 51, -15 211- NR20-,
GO e ﬁlﬁ?@l’ende%ﬁziﬁ?e@:ﬁé
(a) - OhyNE&gRR 2ralo, ‘cm&ﬁmhhtﬁyl, trifiRofnfeRdsy, acyﬁ%g%ard\lc;s alkyl

-4 - cR22H NR20- o-, -S—
. o lenp ety hy h b uipes O o e N AR Geterocyely]

N
NG, Ry et TR G g TS aloyond
i rwmrwyanb gerh, Csaacaghicksiy], ayl-Csabial, Rytemwbbhgmqluchmi

by o TSy SR ARG 8105 25 o,
e nbwiehattyubstisited en an)gmﬂqdaleﬁcdrbmi aiclasbyrale, Hyﬁﬁﬂy Od¥@no,

3. fRe T Pl L RreRle iR GopB o iR g

rre&al]gyla,rmﬁd oy N, +did Qary apiea Exlitpz!'h)y' nitrégdn RRYts Lﬁéﬁeﬁ'tr ina
hydr oge Particul ar exanpl es of groups R22

| v Cl%/;lr groyg &> daperting unqnwe}encmnﬁgd?raapns@bmwbstltmd by
p o

bbbt BN ogen, Cp el B € BRYCa P ond where gy,
pafrtvllnh@uatams &earhsloptiomally Axidised Ri axplphut sxidede up of a
group of formula -CH=CH 0-, -0-CH=CH, 15 -CH-CH S-,
-S-CH=CH, -CH2-012-0-, -O-CH2-CH2-, -CH2-CH2-S—,
-S-CH2-CH2-, -0-CH2-0-, -0-a-12-CH2-0-, -S-CH2-S-,
-S-C 12-CH2-S-, - CH=CH NR2-,

- NR20- CH=CH , - NR20- CH2- CH2-, - N=CH NR20-, -NR20- CH=N-,
- NR20- CH2- NR20-, -OCH=N-, -N=CH O, -0- CH2- NR20-, -
NR20- CH2- 0-, -S-CH2- NR20-, -NR20-CH2-S-, - CH=N-0-,
-S-N=CH, 20 -CH=N-S-, -0-NR20-CH2-, -CH2-NR20-0-,

- S- NR20- CH2 - CH2- NRZO S-, -NR20- N:CH- CH:N- NR20-

A AP 2N R IFN o~ L~ ‘A~ R AP N A R IFN R IP—~ P~
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(b)

(©)

In one enbodi ment, Ring A includes one nitrogen atom
For instance, it is a group 25 of formula - CH=CH NR20-
or -NR20-C11=CH. Ring A may al so include two nitrogen

waee9sssFbr i nstance, it may be a group of fAGHGRR007/000251

-NR20- 1\ 1=CH, -CH=N-NR20-, -NR20-NR20-C112-, or

-CH2- NR20-NR2 and in partlg:ul ar is a group - NR20 N=CH-
or -CH=N-NR20-. In another enbodi ment, Ring A includes
one nitrogen and one oxygen atom It is 30 therefore

S%@%éfs%k& ihrom - 0-N=Cl11-, - 0- NR20- CH2- or
O-. In yet a further errbodl ment, Ring Ais a

gr oup of fornula “or 0(1@:2 0-, in particular

et AP AR g s SRRz Brigh

cmﬂaahﬁdscm(ﬁléx NGMG)CDB)N(K‘F)(E@)W%I eN(RIFm(OR& R4

RIS EE SRR HE O e TR R E gt ups o

| meém(mb‘b@ wWhietd dach RIFEE fidBFend &) sa%cteﬁeﬁoﬁﬂﬁ/d@eﬁ‘ Ble

ependently selected from ic? (a) hydrodgen, hal o,
lfiarlél')@rorrethyl trifluoronmethoxy, cyano, nitro, Cl-6

| |
?51 ztnschycl B dz;‘%y e tgé %@Fﬁﬁgzé%gvé%sﬁ%yn 1 3 g2
h etrbpeygiy a)ryl -Gieelkyboy g 4yto -SEimérﬁb&rbd:y)lonQ pnibydiic tgterocyclyl
h f |
T8 Kt S s S R - TR iR ol
SBRyclaF2ro3lyl-C QJIRyl g&?{p@lmcl(ﬂiﬁ@b@ﬁ mfﬁ%{réallfé)aroal I-

R R MR, AL e SRS

mﬁnete@csacaplmrﬁh@mgsmmw@m nfé@mc&zﬂyﬁe @@%@ @mﬁlﬁ@iﬁg Iﬁh’t@fo@ﬂﬁﬁ
or,. G._ ol ky I's hydrogen

t Ci5aGe) %‘ﬁﬁEWF Opwaéhmbéwwed Oezn)g avqel)ahlﬁlcarban wodefznm
ARIBOSMED, ?a;mm@roa loalleh, F3E¥ 0, AME) 1e<E ﬁgm%k% et ngﬂgﬂc%bﬁgg N-

c
het er dary or heterocyclyl
hé&h-elledampino g MA-digh yalkylanyiao gmbmp' Gfrogantptdray pmseat ifvhe

?Pé%o?&ﬁ%%@%% dé%ﬂéhﬁ% g%ch va tcy ggtgs?(&%n&l; (5)5%93{1})98 u?e%
Clilw %%071)3 SS@SNQ Rgﬁb }l;\}l'dN(gigﬁ,K)lﬁ@kyl dﬂ(@lﬂﬂ@ﬁkbglﬁ%ﬁmwhere any
Cf‘lgﬁ 2 a%laéwff:ﬁ(gﬁo&%%%e @rgglpé‘érc?%% 7) is

i ndgpemotsubHymagh e\gt ed from hydrogen or G _ol kyl; R15

is a G .gal kyl ene, 6al kenyl ene or C2_6al kynyl ene,
aryl ene, C3_12 car%c}?ﬂzyl het ef8cycl yI (i ncl udi ng

hedheroat iy b )dire@M6n@br Mél@é’ied@éfml@ﬁ NP gnad 190, 050, ?O
substituted 2§10nq7 or nore % 1gps sel egt ed from ha

hdP¥LOCE), 6a1(Ey, CeNaho), Néji KD, @(R HF(Q)N@RH »Ro or
d 1 b
R e S R Rl AT SR LS S
15terecdadidRIGs eepandantlyl splevibd Ghmdptiayealot ¢ katial;s 1 or 2
l#jiltgltate 6gﬁ<ilen¥i‘qz 6Qkay¥e§8f){< }h 6%11%%9125$ ' !g){ef 83 12 carbocyclyl
Cﬂetﬁﬁickg/lﬂ}(hno&fdﬂn@iet&@drﬂ@ XMy @ﬂd'hi@ﬁ@xﬁe@/' g2 @ﬁMnally substltuted by
het er oc roug %thln Z optional I bears
oxX8° Ul Heué%l%’%tsgle 16t fromihaloghyslresyp Cosal bCfealkﬁw a@werm )
0, NR19 S, SO 502,

éé%%‘@@“mﬁa%‘)'& Gy RIS CNCR10).

logri gg@n(eﬂgyg,)cyanq\l(lm%r@( @Mdﬁ'ﬂl@))syqul or heterocyclyl

NM&;@% %tgfo%}ﬁme e ﬁéo@%ﬁmﬁ R];gl) 3 Substi eRl%’[g,)v%nch may be the

same or different, selected from halo, C;.salkyl, C,.salkenyl, Cy.salkynyl and
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i ndependently sel ected from hydrogen or Cl.6allkyl,
and R18 is selected from hydrogen, Cs_6 al kyl,
C2_8al kenyl , CL8al kynyl, aryl, C3-12 carbocyclyl,

\ﬁ&'@b‘%‘h&r sppyclyl (including heteroaryl) or PCT/GB2007/000251

rocyclyl C1, 6al kyl (including heteroaryl -
Cl. 6al kyl) which optionally bears 1 or 2 substituents,
whi ch may be the sanme or dptferent, selected from
hal o, G _gal kyl, C2_gal kenyl, C2.8al kynyl and
Cl_6al koxy, and wherein any heterocyclyl group within
Rl& ofitoxpaad ijietbimaang httetydyl@xaupswitish 7t apeivhaly wehrs3Qr 2 oxo
%Rﬁzaqg R6, R6 and R7, R7 and R8 or R8 and RO are
e yet her to forma fused ring, which is
optm i3 érMu;S@ﬂl;&b%&ﬁu@(m and which may contain one or
more heteroatons sel gct ed from oxygen, sul phur or
ni trogen, where sur%ﬁﬁr atons mayV)-18 - be opti.onally

OxiisSad if QIRAHI N, 6550 o BsBROICERMOR |

ubstituted

SHéORéhﬁém&&]g NﬁdeQaS@fN@{ doﬁ‘i{Mé@éﬁ)ﬂ\hﬁRQ) MR h&0)O-

hy]gf%‘ ehw,zae‘%{ééé@k‘%@g& aggivégwﬁ % b Is Se%@ct ed from

paintiéwnﬂalﬂyablebte@ﬁbmmyénogérodir q‘:mn@n @ed ng ik eshedifva  Of

d h mhodi t
G U ol e oo AR 6 R ke g el
| Nhe@grecyemh QEtiERE ,het@foafyﬂr’)ﬁb?%e@f&yggll Bﬁeall@@ (mcﬁ@dmﬁet@lﬂ&yk

RO is oiher than hydrogen. In a particular enbodi nent,

at C1-@igD) Whieh eptiopglly Wl SdrOIRISSUP%UWﬁ% whidhaprylsedhotpae. or
Pagitrfefeidt %le&é‘cﬁﬁ'&h@ﬁlooé By, I&@'galﬁgn 1 %% éﬁﬂﬂnﬁnd @’hﬁfk%xy, and

these are other than h drggen
t r Whml@@éwé@mmyclylcg}wﬂl@z Rg; atpklyna}lly behwst lerr @oyolsylistifuents;
ﬁup of sub-formula (iv) x2 Rit(iv) where X2 is
ect ed fron10 NR16, SO2, CON(R16), N(R16)CO
NERIE) REMORRE)ECR4 RileR baebittar Rj&nedgogdmcke pefdentrhsed 5,

d_from hyd G .ollt d
ﬁ%?é‘é oo L SRR o8 it i it pnrioty Szl oup

of sasurbred atidmislogti¢na)ly sut(s’tdt)lted on\aAR baiM4Blel carbdn GiohEBst hadhQ) 1Ty

el ect N(R17) CO, SO2N(R17),

qﬁi%‘ %@émx w@yg AP lrsélkwfﬁia@% 98 SRHCisalkplaming, and
f r €48 AyChin@ Eshtslh okl aGadrk Kbteroaidthsl sB1e2RR #ohi &(’&Lé}f sﬂllghur or
hydrogen, R15 js a Cl.6al kyl ene, and Z is cyano,
heRIEPSRY E’P?‘Ie SRRt IpY eshd q>gtlob@lbf exidiseskto 2 sulphur oxide,

I

SoPA SAFDIS ol 8 B0, 3018, Bl SRR e
s uigomardep¢ngingwippn (alency CZESldmarcmsXﬂay e sslbktemté dy hgomp ®*,

Wﬁ%&g@%ﬁ%ﬁ%&%&e@%ngﬁ%%% Iﬁeﬁf% (5Ié€$%35$§%ﬁlﬁ83rogen

oraﬁmmﬁhﬁah&ﬂwewammmﬁ&ﬁhﬂﬁmﬂelected from hydrogen, Cl1.5

: Wlth%&%?‘é}&%/@ﬁ hg%ﬁgge%&} wﬁg r‘clge;:\%]%ln%;mn?ﬁg nvxgllegzsxpg agachgg fprms

an indgzoL-4iyl gldugetheaR Uisabely dkdgég. or six membered rings

whi ch contain at |east one nitrogen atom and 30
opfFEHENE i atesendmaspechpf the present frvietion, tiees i atovivied a

Cmn%g&@gyggmﬁkqﬂ1oxygen nitrogen and sul phur. These may

I'i nked either to the phenyl ring in the case of R5,
R6, R7, R8 and R9 or to the group 1215 in the case of
Z via a carbon or nitrogen atom In a particular WO
2007/ 085833PCT/ GB20071000251 -19 - enbodi nent, at
| east one of R5, R6, R7, R8 and RO or Zis an N inked
heterocyclic group. Particul ar exanples of such groups
i ncl ude pyrrolidine and N norpholino. Specific
exanpl es of groups R5, R6, R7, R8 or RO where these
are ot her than hydrogen include chloro, fluor, nethyl,
met hoxy, ethoxyethoxy trifiuoronethoxy, 5 ethynyl,
cyano, hydroxynet hyl, hydroxyethyl, cyanonethyl,
am do, N-nethylam do, N(2-nmethoxyethyl)am do,

4- (pyridin-2-yl methoxy), N nethylmethanesul fonam do,
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15ni trogen atom and one sul phur atom Suitably the
ring includes 5 ring atons including the carbon atons
to which R5 and R6, R6 and R7, R7 and R8 or R8 and RO

WareoT8e383 hed. Fused rings formed by RICENeBAE/000251

R6 and R7, R7 and R8 or R8 and RO may carry optional
substituents which nay be_gelected fromthose |isted
above for RS. Particul ar exanpl es of fused
rings include formed by R5 and R6, R6 and R7, R7 and
20R8 or R8 and RO d the phenyl ring to which they
are attached i ncl indol yl, indazolyl, indol one and
benzot hi azol yl . In a0t Rer enbodi ment, the invention
provi des a conpound rmJIR?n (1o (R3,, -20 -
where R, R3, R4 NS defined herein relation
to formula (1) an s sdlected froma group
- OCH20-, -0CF20-,
0- N=CH, -CH=N-0-, -, -CH2- NR20- 0-,
_NR20- N- CH-, - CHEN- NR20- . NERO- uRéo CH2- or
- CH2- NR20- NR20 . 51 n parti &l arf1‘j A is a selected from
- OCH20-, -0CF20-, -CH=CH NR20-,1 NR20- CH=CH,
- 0- N=CH-, -CH-N-O-, - 0- 0-CH2-, - CH2- NR20- 0-,
-NR20- N- CH or - CH=N- NR20- . Particul ar exanpl es
of corrpounds of formula (1C) are conpounds of formula
as set out above, and these forma particul ar

Whereagpyéégleﬁf:d R hydingan plbqptlonally subggpted é)ubaélgyl,dﬁ)ppm«l,lg for
substlﬂted B?aalk%ﬂylrbr ?ﬁlorﬁa Lsﬁbstl&ﬁmz%al&'rgl are as set out
herein in realon%, formul a 1n particular,
compounds of fornula (1B) forma particul ar aspect of
sne 4 DS A AL e 0l SRR L
substl(tdt?d ooz czphm altamélytdne at inyre&mhﬁmaﬂiﬂ @ Csadilkﬂ g cntl Where

ess ot h erW| at ed,, 15eac
any nﬁg’ge?' ?‘ﬂ‘&ls hg e AR RgRa @ﬁi}g%‘lt”t?q1]éy ?@a?ﬁhlfyggr Eefl ned
16alkjalediremr}*1refore or in paragraphs (1) to (34)
hereinafter:- 1.Ring Ais selected from -CR
22=CR22- CR22=CR22-, - N=CR22- CR22=CR22-,
nis O- p@?&al\l- CR22=CR22-, -CR22=CR22- N=CR22-,
CR22=CR22- CR22=N-, 20- N=CR22- N=CR22-, -CR22=
N- CR22=N-, - NECR22- CR22=- N- , -N=N-CR22=CR22-, ¢ R22=c

- 3= - - : = ) o - — -. S-
o S b e B B
group CROGEOIORBOEH'S. . S CR22H CR22H |
-0 CR22H-Cl- - O CR%%%QRZZI—I— Cl-. S CR2H S,
.S CR22H CR22H S 2=CR22- NRAV- NR20- CR22=CR22- .

wher?R' SR212He CRARAH- dif20bond oNB2S): wmat GB@;HHR” co CH(OR”)

CONR“?%%%@@@%BR% SN O TSeRe3 BR(R™) and

1 3 and S CR22H NR2O-
N(R )@gﬁzsgg%e%@’xs I\é{nQB@"ﬁlel and 2N 0. CRO2- I\I-S—

R is sglenirg fromrpEFegen, @I-‘@i‘ﬁﬂ Nizaalkeny), czsamm Cregipalkyl, aryl or

s G SR MR R RS R v

wh;ch\lﬁ@;@bd\qmopaMmeentead witR2nk sr mockeprensealctigd ﬁ'einehatoe d
. fro dro en alkyl .or C aial kyl car and
ity B SR B o T R Rty et tuh ChS,
C2-6amylg’bﬁﬂeﬂz 6a1kyagdoxy,fcc?l63&}(1@51@@1@1!1;/1@&19&34 CUPJaH&lsu%)honyl
Z a ere z is

Cmal ko
Crealkp g, i ek Garsiig Crasnlo cesaom Nd%pélhﬂléﬁb@ryoyl)N N-di-
I
(CrofRib&flox ] CRMAMAEAIC b, fRY) 1o R NV iy P

- CR22=N- CR22=CR22-, -CcR22----cR22_N-cR22
CR22=cR22_cR22, N, _cR22,cR2240 -0 cR22, _cR22_,

-0- CR22H CR2211-0-, -CR22=CR22-NR2 NR20-CR22=CR22_,
CR22H cR22/4 NR2o_, _ 2 NRO- _cR22H cR22.14_,

.
L
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-OCR22=N-, N=CR22-0-, -S-CR22=N-, -N=CR22-S-,

- NR20- N=CR22-, or -CR22= N-NR2-, where 10 each R2 is

i ndependently sel ected from hydrogen, C _zallcyl or

%e'ozﬁsk%slscar bonyl , and where each R22 is |nde enden
f8EY8E % r om hydr ogen, hal o, cyano, hydroxy® FieBSMdbas:

Cl _2alkyl, Cmal koxy, -S(0)z-C. _2alkyl (where z is 0, 1

or 2), or -Nab (where Il e apfl-Rb are each independently

sel ected from hydrogen, G ..2alkyl, or O _zal kanoyl).

15 3.Ring Ais selected from-0-CR22H-0-, -0-CF2-0-,

C,-¢alKbbA 2mido, C; MiebRaylafing, N-Cl 6alkyl—C3 salkenoylamino, C3
wher e each

6a1kynH§2€r‘Béﬁ>d§R‘§l g?“%fgl%éggé OEYPHH% %Fogﬂélwlsumha@aylkwl\fﬁr
C & dtuhieorl ek i ndependent |y
Crs ?dz%tlg)\g ?o% hyd arngéu;ﬁ1 “ﬂ%ﬁmea?ggrngggaﬁ%r oxy, Cmal kyl,
Ci. aadzqanzsall ;eylamn@( ad an@ixe@mckwl gromewishin R' Soigionallyopeat)] or 2
and Rb are 20each independently
Oxoaft é)%?glc}%%gfr‘lﬁgh%? rogen, C _zal kyl, or Cmal kanoyl). 4.
R| R 1sAn|ogtlemﬂlgcsub}a¢inft¢dphen)ﬂ-rﬁ82\2}1erém®ns of b2 2dMdeent

subs RS RY Reied GRS Cuioon SR & e POHBGHE FYEBiect edl

pllmawmltm@ra@g@mblmah@ie_&ﬁl kyl', and where each R22 is
rzrellt‘nde%g nt |y sel ected from hydr ogen, hal g

‘ﬁ?tﬁ@d that, Bsefar BN Hifcompros oRBoripE:C.
deﬁn%aaboue (1:%5%' CR%%QB%Z%%% §r mcen?%%%e%ge or more
asynm&mqug the ingrrpipn mcmengﬁfﬁumon RECReR o2y N;t;ve

B A L

active GRABkhaQRR A out by CRREM- 1GRRR{Led of org RO Hen(BRE A Senown in

the aﬁ%%%ﬁqsﬁ%o%ﬁ%ﬁ@%? :stg%x_zn_goéﬁa’_terials or by resolution of

a racericCfRRR. 1 SihaitaNR 2He Sbove-rﬁdﬁﬁaﬁdﬂ%ﬂw%ay DRy atRB46RE 2he

- H CR221- I.- NR20- : CRo2H CR2211-,
standa gt_owélmlquemﬁ&fwéﬁg inaftenNRo 0- CR22H NR20-

- 023 BhhunderMNo bt &rtaincom sOFF oﬂw&'ﬁged above may

-0- CR22H NR20-, - NR20- CR221- 1-0-, - S- CR22H NR20-,
exhibif\jho pheepenomot tasm@swmw@mmm@ﬁsm may affect any
heteroSycic i @béﬂ?%% %M‘b tituéARe 2 ;
o e SF 00 2%, SR GO PO s o
presencmmqnm@uqlmmns defm\atloﬂranwm tautomeritRRO; dtakixtumhteof,

oG350 08 bALSBADARBL Lot LGP LTSRS o

tautomede ;ﬁmxdladtsleg’ withingb¢ fotnfilao datvidys ©g asmedialtis ExGiyrephes,

hy £ QX 10C1. 4al -S(0 G . 4al kyl
ésrtg%g upéergooc%&%trde m c@ppom‘éﬁ }(Fgmglsae? 'cﬁ)é)v%ﬁ)ay pgsstdpe
unsoB/afeb fortiep enaen tsblyats@foeﬁg QdcH 4s0f0r laxéiﬁlﬂ%q?dm@dﬂﬁhsk M is
or, G . 2al kago¥1 6. Ring Ais selecte rom

also toppetpdersiopd Z)resent@mgmm_ aropegyesall such solvated forms that
posses@%%?ca&%%%r Mﬁ@lﬁ%&macﬁ 2=CR22- CR22=N-, : CR22=CR22- 0-,
, 211-0-, - 0- CR22H- CR2214- 0-,
drtmai:@m@e Np@erstwma@m@n@smeqnds CR2 Ho@RHl2 HriaREghibit -

poly BP0 M R pient it B o et et toris PEF Bt

anticﬁltdarrmfmﬁmg@m,actﬁhtﬂal kyl or G ..Z2al kyl carbonyl, and

Wn@&le each R22b i.s i hdepe den&{l y selected from .
BgRtiopal SEbstiuonts gre Sﬁ{} SEpMm “ene opmpie!’ subsghigptEsQups it is
to beZﬁde%th& tHed théddinltioh WBIRs &l bibsRuerts 8ing thos& frorMo%BQf the
where Ra and Rb are each independently selected from

specifigd gty or die sphgtiyents beingChosgh motyr) or nore B the specified

sel ected from-0-CR22H 0-, -0-CF2-0-, -0CR22=N-,

-N=ECR22-0-, -S-CR22=N-, or -N=CR22- S—, where each R2

is independently sel ected from 25hydrogen, G . 2al kyl

or Ci _zal kyl carbonyl, and where each R22 is

i ndependent|ly sel ected from hydrogen, hal o, cyano,

hydroxy, G 2al kyl, C1.2al koxy, -S(0),-Cl. zalkyl

s

PE—Y
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9. R is hydrogen or a Chal kyl group which is
optionally substituted with one or nore substituents

sel ected fromcyano, -0R2, -NR2aR2b, -C(0)NR2aR21', or
WO B{RB38BE( 0) R2, hal o or hal oCh4al kyl (such ax1/GB2007/000251
trifluoronethyl), where R2, R2. and R2b are sel ected
from hydrogen or Chal ky% 1§ 10. R is hydrogen or a
Ch2al kyl group, which is optionally substituted WI th

one or nore substituents selected from cyano, -

groups. Rfrbgs ﬁpﬁg}&%?soac gaeng)r ¢t ua(%%%%} GF:?B(&% Wﬁcraﬁ%ﬂt—%ﬁﬁﬁ @d

br ancﬁétdclﬁ%bamyl%r&qis sadhed pfdwhndmpmpggmnl tet-b@iyl. tHb\kWer ref&ences
[ drogen or a

11, R 2al
to ind§tyabaky  groUvtsots Pe b e dP e e sl v rsion nl.
1efere?1@ésec61iﬁﬁv1ﬁﬁél %&Mﬁéﬂ%ham@%l grobipPafck las “Mdﬂﬁé@l’%e speificaos
are selected from x}gro gen or, Ch2al kyl; zol2. Rl is

the bnqymeégzép,m@rprsg)n@@b}{ k@q aps copyentign apghqggr,(a?tgareg?nericdfterms
for X 1e°' 1%&9%@%%{31&&%&0%%& SndARg R ] (x- -6Cpalkylamino

tute one oOr 53ubst| tuents sél ect
includd’smnthﬂammo B@[RprlaﬂﬁRQaJRl ethylagyner endrii-[(1IRGGallayl thiReq includes

dlme%ﬁ%g]sl ‘Eetéli? %%&8%&1‘ BAN-Rop 21%‘%)' ;Sir}xﬁar&&%&@l B
alkyn%@ﬁﬁ%ﬁ&&%k@?%%%Sl -24 - nis 0 or 1
resent is

e i bt 'qrmamtﬁﬁf’%mg%tﬁﬁr& R}lspﬁnet yl

CYBRQerntY haR” OF “IfldgeRURfedS toFHidrd, GhiatY, Brofro) of 102116)( 1)
where X1 is selected froma djrect bond or O

SO,
50bhe tergp Yheteyreysly! G “h@ﬂ@m @ylngmms%ot N@%eé%i herein,
refer%%l%;% Nc% %maw )al%@ 8r ux‘gﬁﬁija’%édz Qa’ong:(lﬁly%)lg S U1c§cllc rings

wherei n
contahlyadg 3gératans, @ﬁ@laiCk il le@h dnmqmllsc}@éﬂe@@é aitfogensulphur or

oxygs%b ]?e%g g{ougg T‘g&ﬁ}nﬁesg&kam &H@&f bp CarBR r(ml%ég){ inked. In

ohe or re groups sel ected from
addithal, o5 a ting ﬁdlplmr atvet hyy be cq:ymnaily ovidiseal, to Hyrdy thx B oxédes.Ndore

eGS0 o SRR L 08, SR R

unsatuiatéd, Wn@f&bféybhc igadftainitigt 3-02 aom3, glewkciaily 4 to 10 atoms, of
subforrrula(l 20 (1) vvhere X1 is selected froma

whichjaf lsast 0B AQMbIE ChoSCINFPH NIESECT.(SHHRIE0T Y EES) ¥ ei n

« Apre @ rizhelskitdorpBshtdRn flo B¢ki8s b@ehsf lar 5
hetﬁgyélcgygsenwo?&%%&{ rlngﬁ'l ch ﬁay be 1gptl onlag ly S nittioular

or 6 sppetomsut ed with one or nore groups selected 25from
ha “
SRR LA e 23 1RR50, B . B gt
morpiy)a‘ln}d funylf thinzolyl, @ygd)dupnd}i’zob/uﬁ sX,otmazblxl, (dmpmo;p@ghnyl
vvher rom g di rect, bo 3,
coufty i i oP R OB ol Wl Pong SRS
benﬁrﬁid@g&ﬂdte&lﬁm@m@ﬂ,qg emmaz@[ankaabynmﬁuﬁjn plipi:yldbxgl indolyl,
ionally substitute W|tho [megéﬁalko
mdaaqlbshb%m%uezﬂa lyb deprogrestis bﬁ‘?zé xols evire B
qumagﬁﬁ Cl"s&ﬁn&ﬂi‘ﬁm nak&oR! b@nﬂ)"ﬁﬁ%@;IOfZ SHHadlﬁﬂﬂﬂui QS(t@iadlazolyl

ere X1 is Sel ecte froma diréct bond or 0, CONRL3,
pyrimhhmé; hlRezisoxarn)dr by6A-tetrabydmi2Gandagelyland R11 i s

imid38 [5 Cit b%ﬁ §]Eh?£90[}>{ qgt?&@l?@rbfugéﬁy? %tlsa\’ﬁg/dm%)én}qf pﬂ%‘ﬁo‘iﬁ&l may be

morpholinyl, 2,3-dihydro-1-benzofuryl, 2,3-dihydro-1,4-benzodioxinyl,

1,3-benzothiazolyl, 3,4-dihydro-2H-benzodioxepinyl, 2,3-dihydro-1,4-benzodioxinyl,
chromanyl, 2,3-dihydrobenzofuranyl, imidazo[2,1-b]{1,3]thiazolyl, isoindolinyl, oxazolyl,

AR,
Eh
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optionally substituted with one or nore Cl_2al koxy

groups; 25. each group R3 present is independently

selected fromfluoro, chloro, cyano, -CONH2, or

Cl 2a|k¥I optionally substituted by G . 2al koxY; |5 26.

WZOU0R8Y, oup of sub-formula (iii) (iii) whBFEGR207/000251

R6, 127, Rs and RO are independently selected from

(a) hydrogen, halo, trifluggenethyl, trifluoromethoxy,

cyano, nitro, Cl-6 al kyl, 20C2.8al kenyl, C2_8al kynyl,

aryl, C3_12carbocyclyl, aryl-GC _oal kyl, heterocyclyl
pyrid4zine] I c}iﬁhd&ﬁllmttaﬁdhgﬂwﬁﬁyl haieet- mnydyd)-a (B]:nﬁﬁﬂrky 1

%sncludlqﬂ%heteroar§IC1 6ﬁ1§§li %ﬁh ? ahy
45,6 Eactupy e BEEYERY, 4y EraySt-krndgd, rdgugpytandt o
123&t&ﬁ%§ gmpgﬁgroaryl) het erocycl yl - C1_6al kyl

9

het'eroaryl - C1_6alkyl) groups are optignally
S L}bsenowt}é draups @Ay bena-rapic omreRptifoR NaEREARPRh) o,

e g VP a0 WY AT
unsatN:aMdﬂmGho 01alblk55cll1a tmgmcoatamlwy— 1Riatongd nvhalhmﬁs%apims atom isn
t eterocyc

ti d d
FatShSheeichil moiel e, ipent a2 oo
carbon®r 88E@en fined SHEbYIBEter o@l‘}@’allek’eﬂ; toQar to@llzﬁﬁiakydttea nﬂnnmyj'th

and where any sul phur at ons ona
ring ¢oytaining, p ﬁhé glogs |OH%bIC((B)C§H§rCGBBHB]Fg &y E(S #9msg {F%hl(:ﬁ \g’gjﬂeas% one
atom—Lg(gm-)@ér{ fr&}l nYiﬁ)%Ex? sﬁﬁ%hﬁl%l Ry &al %Cfl 1 $hlesRBdBiwise sp€fied,

be cai]?oém )a(t;@gen MM%}@@@}EN( @?uable_\[qém g%@e@l@_“he@mgyﬁ%g)e
ool ) PR M PR ST i

isotheblel; trérctofyt, @yranyld indgleh p@nm@lyl Garrdetyl, pRiidaziny | fhgazodigeny ],
I trifluoronethyl, C2 8al kenyl, C2_8al kynyl,
y“dé(iﬁdq“(‘ffx ¥o carbocyclyl, aryl-CL 6alkyl, or a 4- to
8- Aeshed eBovepPRRen®’ @amymidnan)hmbemmmmlymmu oygionally

S e e R SR K A T L o L
suita8fyQdRSted RG] dydhd)GOR? OLNﬁzaR@mE((ENRF?R?be bOaxN (\Hza O{(méj kyib or

foups) and wherein any ar !, carboc é
halo Wllkyt}Wb@F feifluoramesthsi.o¥ReEs % %fhdl % dPIsGeRer Fralélrhyﬂogen or
C 62{11 lgﬁc‘ﬂca)é‘}:{léﬂ]xcxil %-Ra%d%z" tolgbfREd \Uﬁ‘l‘l 112 nitrogen atom to which they are
teroary 1 6alkyl) groups are optional &g
attacherbminy fartmerthetarocynljc Mngavhigh betienatlh spntaindarsadgitiopalgieteroatom.

C I oxyChé6al kyl ,
ClrﬁgFf%ﬁyngﬁﬁgqﬂilg%g}gony¥hyﬁgé%{6alkylanlno or
N, M dlfu@heGahbodinaemi,mas Nl oay Foi instagrenn stlowrd . pingsem furibar
t e heterocyclyl noieties may, dependi ng upon val ency
embg H@PH@H%?lons be substituted by a group sel ected
fr gmehysl [sqg(ﬁ@mor@:h_sﬁﬁsllklyei;t Rt isGhitdhay kositmedomihle avaitable ortho-
wher e ang sulphur at ons g ge optionally oxidised to
carbgn gigmyiihe 96, daming 37@RUBE OSHEP B a (v): (c)
- X3-R35-7(v) where X3 is a direct bond or is selected
fromO, NRLl7, S, SO SO2, 0802, CO C(0)0, OC(0),
CH(OR17), CON(R17), N(R17)CO, -N(R17)C(0)N(R17)-
-N(R17) C(0) 0-, SO2N(R17), N(R17)502, C(R17) 20,
C(R17)2S and N(R17)C(R17)2, where each R17 is
i ndependent|y selected from hydrogen or G _olkyl; R15
is a Cl.6al kyl ene, C2, 6al kenyl ene or C2. 6a|kyny|ene
aryl ene, C3_12 carbocyclyl, heterocyclyl (including
heteroaryl), any of which may be -27- optionally
substituted by one or nore groups selected from hal o,
hydroxy, C _sal kyl, Ch6al koxy, cyano, am no,
Ca _6al kylam no or di-(Cl_6al kyeam no; Z is halo,
trifluoronmethyl, cyano, nitro, aryl, C3_12 carbocyclyl
or heterocyclyl (including heteroaryl) which
optionally bears 1 or 2 5substituents, which may be
the same or different, selected from halo, Cl_6alkyl,
C2"sal kenyl , C2. 8al kynyl and Ch6al koxy and wherei n any
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fused 5-, 6- or 7-nmenbered saturated or unsaturated
ring, which is optionally substituted on any avail abl e
carbon atom by hal o, Cl.6alkyl, hydroxyCl. 6al kyl
wanPaT98ssps C1_6al kyl ami no, or N, N-di Cl. 6al ky| SR€THeB20e70251
whi ch may contain one or nore heteroatons sel ected
from oxygen, sul phur 25or {4 f rogen, where sul phur
atons may be optionally oxidised to a sul phur oxide,
where any CH2 groups may be substituted by a C(0)
group, and where nidsyogen atoms, depending upon
val ency consi der ati oR? aR>be substituted by a group
R21, where R2/ is sqféctd from hydrogen, Cl_6al kyl or
G al kyl car bonyl ; {0 / 085833PCT/ GB2007/ 000251 - 28
- 27.R4 is a group/ofXgtb~f\ornula (iiia) (iiia) where
R6, R7, and Its arle Pndeperdently selected from (a)
hydrogen, halo, tri |, tifluoronethoxy,
cyano, nitro, C3_6 al kyl, C21 alkegyl, Cmal kynyl ,
aryl, C3-12 carbocyclyl, 1,8alkyl, heterocyclyl
(i ncluding heteroaryl), he roc§cly|-Cl.6aIkyI
(i ncludi ng heteroaryl ClL. 6alkyl)qjand wherei n any aryl,
C3-12 carbocycl yl, arylx oal kyl , heterocyclyl
(i ncl udi ng heteroaryl), terocycl yl -G . 6al kyl
(i ncluding ioheteroaryl-C _oal kyl) groups are

wherggﬁf, :gg*n]g% a{nﬁ)}% urabqb S%;I’dtegvéﬂgt y ?Ql%%qé@?lvtg%l?rglgla&ﬁ ’ﬁgaqso A glgjlotuglﬁ5 as
definRY SERNY SdBialph@ihlar SPaRabinYs 0,GlorGalPapticark Bamylies of A
N- C1. 6al kyl am no, or N, N-di Cl. 6al kyl am no and any
groupy are ejent balomng insdusigtfor example gieuns o @y defined bglost jlas
iRy GR%%J- YROMD.Y aheRcy.- cRagHdE! ag | -, Becu.s-
pmuéﬁﬁg%?iute ngogﬂgggﬁgbggl§8t5@§¥?§ﬁ115hy rogen, ’
-NH-O=&, ky{CHsTN-8H-8al kyl car bonyl, and where any sul phur

at nma e tionall.y oxidi 3 4l i de:

bV Bin ERY S SPRASRE Part BRI of £ B o bl iy,
seledtesl fogrh hslbeifilicromethyl, Nk, hisiro:80C, 5011, O5aRenyI3C, @O, and

00C(0), CH(OR16), CON(R16), N(R16)CO,

Crealigip1 6) C( 0) N(R16) -, - N( R16) C(0) 0-, SON( 12186),

N( R:GhSfhce IPONRRLBYy bdKIRLEIF AR kb1 A)a0, bréioStiZiBoadthyl,

N(12.16) C(1216) 2, where each Ri6 is independently
Cyan§eh}’@€‘txéfde’%hF%WH et Bethesy e 989%Y- R14 i s hydr ogen,
ClIfor@'eModirﬁe'h{, R YPROMBLAY ] suck s 5388 &l¥dro ofBudB] dadry |
aryl, 25 C3_12 carbocyclyl, aryl-Cl.6alkyl, or a 4- to
partigulaeehberped nono or bicyclic heterocyclyl ring

(ipc i [ ef 85 % i r 4- to

5. I BBy 2 BbaoERIET B R RS FRER9gE 1))

gr Suiebly( inrfodmuda (ig),5n 0.6 -2 9 - nenbered

h | - C1 6al kyl d ' |,

CasRrser e pRAEHE Rha Bo0e RERERAR o1y
-CRQ(Z%ORPL%IR%%C%@I, eNeaR?lL()RZ_Zh@FEE,FGR@I:NLGRHCQQLJ cyl y

I nci,udi n etezoar -, 0 QuUPS,,ar 1l nal .

R N TORa h e G 2 eNCRREON-GR aneC By kR,
N=ORPOGGREYRNON=RUERX Y. 6ek kb R2Gi=Ral KRRYCR?-0-,

CL Galgylc%gboqyl, N- 6ab§y|anbno, gr = -
-O-CR KGR 6 4IRCACRT B0 -artiR ZrER T, t CRGBrCR Dy, (59686 H-GRy H-,

;s 26t i N i
cRbERRLEC Rk M ERIRL LR Y CS890400 UROR MRl Ea.

Siderations, e su roup s

-s-dﬂzﬁmhysrmﬁéﬁhcmsalzﬁ:mzﬁﬂg@a{ kwﬁ%}rmé%aﬂ{?-ang
22 2 2 t
xR SR R Y SEGRPL LRI oselLRee 1o

NRA2GBRRUNILY ) OvRE=R- XBi=CR*a0di_segi2hendvacr¥s-sel ect ed
fromO, NRI7, S, SO 502, 0802, CO ¢&(0)0, O(0),
CH(OR17), CON(R17), N(R17)CO3 -N(R17)C(0)N(R17) -,
-N(R17) C(0) 0-, SO2N(R17), N(R17)S02, C(R17) 20,
C(1217)25 and N(R17)C(R17) 2, where each 1217 is
i ndependent|y sel ected from hydrogen or C1, 6al kyl; R18
is a Cl.6al kyl ene, C2.6al kenyl ene or C2, 6al kynyl ene,
ai yl ene, C3-12 carbocyclyl, heterocyclyl (including
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(d)R9 and R7, or R7 and R8 are joined together to form
a fused 5-, 6- or 7- nenbered saturated or unsaturated
ring, which is optionally substituted on any avail abl e
carbon atom by hal o, Cl4al kyl, hydroxyCl. 6al kyl , )
W Y85RE3L _6al kyl am no, or N, N-di C1: 6a|ky|an?é893gwa”mn°l

whi ch may contain one or 10 nore heteroatons sel ected
from oxygen, sul phur or nitlogen, where sul phur atons
may be optionally oxi di sed to a sul phur oxide, where
any. e substltut ed by a C(0) group, and
-O- %Z%Nﬁlz t‘rb’ﬁ nCBt - -Sié?ﬁ?erf@ﬂ\ﬁg UDERT PR SY, -O-N—CR22

CISCAS S50, Y-, SUBSLL el Dy URLD,T
-S NR”cﬂ;Bz yHe aE REHyNR™ 5 mzmﬂ% @m%’d:m RS mmzam? 8R7H-,

wher R nd R8
| n epengféﬁn’l y wgcf8 ejﬁgﬁr]ﬁr }ga)"%ﬁrﬁ&?@g%nls ind¢ngndently
selebredfﬂouoh)@ﬂ@ehydlhéalkffl 5r|®49519?l€£ﬂ3@ﬂ351’ain83(7@ﬁfé| eah RPQs CL.5

daI 20C2. 5al | cenyl, C2_5al kynyl, ary
in ‘?PSF%‘?“BW pSred ??%@V@Gg%’gh‘h‘@@é?e@@i) and wherein any
ar Yih aQartREhLEREHEhA:, \(rﬁeﬁlg‘la glq)'uﬂ 2 aSl:uﬁ%sl 5 ltﬁ%lo :1118 gf)oglﬁ@{ﬁor

,optionally substituted o e car
R ti\}quw@es‘llﬁhcﬁi@ws hydragem; ami no, Cl. 6al kyl,

hy dreenGh A bok d any n Lr n_atons
r esent | h eé/hogfg%gggcl )ﬁYde ygioggg,% %ﬁ@ﬁdi ng
met oaibmafll,empgm@ﬂwdtyﬂ'ragematl ons, be substituted by a

Clq%R Cﬁ% ear o {Prr{%{gbl? foo?@ﬁ‘i’f }B'fir%ﬁ’bk%@??nﬂ“&“{ mgghyl or

ethy-l,aﬂlpal'tl(:mr Itddden) where X2 is selected fromO, NR16,

S02 o@g CO, .C(0).0, 0) CH 01216),
CO\}(% culaNE )@eﬁ ngfuse eregmgj( ﬁmﬁ)particular
aplds O A bkiN0A, is Wags EQL L -
exasgl Se(:t ed frlggn SISﬁdr o@pﬁ@%@o@%@fﬁgfr&ﬁlﬁd@%g |s hy og%Hn

-CHECHs d¢ t,hQI-CH:GQHBaKkIéﬁSZH; -SC2S EALKGHY] |

-0O- - - C 8. 0 nono or
@H¥bc ?gcﬁze?g??gngl yl“ri’ g%C?{l ncI d| ngﬁe{?%ﬁﬁ%\ﬂﬁenber ed
-NRp e?ér@ﬁlr,yﬂ‘h%sl‘)m aneIN eCId- ﬁHanW%(EHJNRZQZS NR®.CH=N-,

-NRgfﬂgﬁgg\bfiggl 05?% f%s L%ggc# gagglr: ; ﬁ({}‘@#z@l}%a‘ol ¢

NR’C&Hhebr, - 6Hs-1\m? hmzcs- QY NRCH- AO0HRN-00 -S-N=CH-,

B T e e R

_CHENeNR® eNRé‘MGR%?JCHgDheHzemZP@mN depandir?d JfPRR2VRLENCY
co siderations, be,substituted by a group selecte

r SRRV SgRes e Reaayte hyrirogen, Gasting and mbrivly IFor austince, R
lsh}xm@gveg i sany sul phur atoms nmay be optionally oxidised
to_a sul phur oxide; (c)a group of sub-formula (v):
- X3 qne ephogiment, g & incBudes oge giirpgat atronHooibstiisce, it is a group

o ki« W0, 2t 0 5, 600

N( Ririg) 4 02y a0 wvarde t‘aanhrogéﬂatbﬁxs . p&aﬁﬁa\@e gt frx‘ﬁy l@@h SFJupdr
a

oy is a

form} gl{j g@?@n 2ongﬂﬁen@Hz aPﬁ/r%HeNR(g:ySNE\ and in
partlcﬂalblee)gedupl-NRH‘eNeCHcychcy.t—I\( NRet.udi ng heteroaryl), any

of _which may be optionally substituted by one or nore

gr BLpethserrabacdmentr g Ramneludesyae oitspgechBbdriemydgen atom. It is
there%l‘élsﬁ sefe)éi%ﬂ | a 2 20

SN fgﬁn@o““%g RN O R R e N ™0-.

cylm'et A lﬁlrﬂ?@r e adimerdy Ring tAeis @ @y@ipydf fériudd \OCHg-O- or
_ I tionally bears 1 or 2
Od%gbst%apﬂén%ﬂa%@{(wnay be the sane or different,
sel ected from hal o, Cl_6al kyl and C1, 6al koxy and
wherei n any heterocyclyl group within Z optionally
bears 1 or 2 oxo substituents, or Zis a group of
sub-formula (vi) 30-X4-R18(vi) where X4 is sel ected
fromO, NR19, S, SO SO, 0s02, CO (C(0)0, OC(0),
CON(1119), N(11.19)CC8 SO2N(R19), and N(1139) S02,




i ndependently sel ected from hydrogen or C1.6al kyl; and

R18 is sel ected from hydrogen, Cl.6 al kyl, aryl, or

het er oeycl yl (including heteroaryl) which optionally
wWPear98B3dr 2 substituents, which nay be the EaAn@B007/000251

different, selected fromhal o, Cl.6alkyl, and

Cl_6al koxy, and wherein any heterocyclyl 5group within

R18 optionally bears 1 or 2 oxo substituents; 29.R4 is

a group of sub-fornmula (iiib) Ra (iiib)

%ﬁéﬁ‘ti@ulﬁt exdafbids o7 @gﬁn}%mﬁ@ oM (HRrfcorapofindst formula

mber ed heterocy C ring which'iois

(IB) nitrogen-linked and the other is independently
selected from (a) hydr n, halo, trifluoronethyl,
trifluoronethoxy, cyano, nttro, Cl.6 alkyl,
C2_8al kenyl, C2_8al aryl, heterocyclyl
(i ncludi ng heteroar and wherein any nyl or
het er ocycl y1 (incl uye et exaryl) groups are
optionally substituted/ on ahy avail abl e carbon at ons
by hal o, hydr oxy, yano, ~am no, Cl. 6al kyl,
hydr oxyCl . 6al kyl , C1.6aI10§y,Nand any nitrogen atons
present in the heterocycliyl i etiigs may, dependi ng
upon val ency consi derati ony” benSubstituted by a group
sel ected from hydrogen, Cl.6a|k%l or
C _6al kyl carbonyl; (b) a group of sub-fornmula (iv):
-X2-R14 20(iv) where X2 (IB) sel ected from 0, NR16, S,
SO, SO, 0502, CO C(0)0, OC(0), CH(Ole6), CO\(1146),
N(R16) CO3 SON(R16), N(R46)50, SO2N(R16), and

5 wherblnRLIGRSE2 andvhalces dafiiedR16 i s i ndependently sel ected

from_ hydrogen or_Cl.6al kyl, 25R14 is hydrqgen, C .
L okl el e ARAALY SehRIEREngeny GO R e S ot Qfsub-

formf3-(#3 carbocyclyl, or a 4- to 8-menbered nono or
bicyclic heterocyclyl ring %including 5 or 6 nenbered
heteroaryl rings) and wherBrn any aryl, C3-12 -33 -
car bocycl yl, heteroc [ i ng heteroaryl)
groups are optionall . d on any avail able
carbon atons by oxo, hal g ano, am no, saki
hydr oxyd _ol kyl, C _ol , i | kyl car bonyl ,
N- Ch6al kyl am no, or N, N-di ¢i _salkyl am no and any
nitrogen atons present in rfe het erocycl yl 5noieties
may, dependi ng upon val ency consi derations, be
substituted by a group seligcted from hydrogen,

G _o6al kyl _or, Cl, 6al kyl car bonyl , and re any sul phur
at Bhee Vfgg=g%ﬁWg§g%Fyn@¥FH%§gﬂSgﬂjéﬁéﬂthu¥ ogige?
0 (a) (ChrSEeAURIQ kriSidRohohill bkifiluo¥omethoks; EFhRo, 40, CLOwer,e X3
d I f 0

is adrect bond or is selected fromO, NR19, S, SO

80872802, Coalkyayloyu], (ot Gybocrdrl Ry Ff)-calplirieesyclyl
802 ! . - i )
SORN o L3R ot s kol o

(b) i sagroGp obbdbyfoemda (iI€2_6al kenyl ene or C2_6al kynyl ene,
aryl ene, C3_12 carbocyclw mheter@@yclyl (i ncl udi ng
heteroaryl), any of whic 'ﬁay be 4 optionally

15 ﬁug%b1iebﬁti§&1&%dmm©f Il:mmfr 8, J08Ms GH£COeE(OYROEE@)0,
ydr 0x alkoxy, cyano 0,
CLCBRORY D SANGR'Dr NR-€4? iR DT QRS R 901G,

tr '*sb'lzN&i‘%m ﬁ*%‘soz,QY@%%t;t(gL@zs dﬁM!N(R@PC(IRé‘l)g RReWCaYA R is

(i ncludi ng heteroary optionally béars 1 or 2
s ubrsiepandemitysseleoliail &t rqgen ph€.&diyd or different,

sel ected from hal o, C1.6al kyl and Chol koxy and wherein
20any heterocyclyl group within Z optionally bears 1
or 2 oxo substituents, or Zis a group of sub-fornula
(vi) -X4-R18(vi) where X4 is selected fromO, NW9, S,
SO 802, 0S02, CO C(0)0, OV, CON(RI9), N(R19)cCa3
S2N(R19), and N(RI9)S02, where each R19 is

25i ndependently sel ected from hydrogen or G . 6al kyl ;
and R18 is selected fromhydrogen, Cl1.6 al kyl, aryl,
or heterocyclyl (including heteroaryl) which’
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(ni b) wherein at | east one of R6 and le is a
5 or 6-nenbered nitrogen-|inked heterocyclic 5ring and
the other is independently selected from (a)

hal o, trifluoromethyl, trifl uoronmethox
‘@g"r‘?g&‘%ﬁﬁ Cl-6 al kyl, C2.8al kenyl, Cmal k?ﬁ?ﬁ%ﬂ’mmbl

aryl, heterocyclyl (includin heteroaryl) and wherein
any aryI or heterocyclyl (rh tudi ng heteroaryl) groups
are optionally substituted on any avallable carbon

am no,

by hal 0
Py BRSOk HEGro L Sy Cpeombbis Cs o
pr %%Hc?rélﬂ &Qﬁchﬁa‘lﬁg ?fg‘{l bagklyﬁgh&&dlﬁg%héﬁxa g%gﬁ&gﬂo@&lyl-

upon va ons e substltute y a group

en consi
sel eeakkyl m%mm@w@g@wl -Caiallg®t kyl or

‘?)ClAg@E%Sgﬁﬁﬁﬁ@@ﬂM g,)(b) a group of sub-fornmula (iv):

X2 is selected fromO, NR16, S,
SO SO2, 0802 CO & Rbs OC(0). QM(OR16), CON(R16),

N RS i A e o o g c&eg ﬁo&@%ﬁé’ b5 s G080
fr omd)sodoo:fgcleﬂoc?g(dm‘@)abo;\k&”? e, JN(R'” @N(l@wfi

I k I
oy N RO NS R SO e, R RER D
bi CyRdrb eachﬁléfsméﬁden%me&édwny d?g%e"i_i RC, %msﬁﬂber ed

hete oat% rngs erern an
yde

car%oésfb lky}sf@@,é?zesé%mglrne(qrﬁ—‘mjém@nh@néﬁmﬂyiz)calbocyclyl

9 OG0 AL ng%haﬂgh&xwﬁwgﬁ&y Agﬁgﬂch%afwo%%ﬁa g:g}b&med by
6al WI of rﬂw@grougscaeleﬁmi Kisokm ha[;hm]y&mxy, C,G1k6wa), kydnoasrhiany | |

N-di G, 6al kyl am no and any
ni tccil"‘oégl no 5 dq?gé?ea 1§YNaﬁm{%e het erocycl yi noieties

rm)k/)Z 1mpnenglugg>mmbﬁ sahenttyo, @@ﬁ&});d@&a@%dc?ﬂ?l, orgﬁaerocyclyl
substi t sel ecte romnyaro
S iy D i PR 4 6 2 e By g i i

at Ofine TR Wi fReer@ RblcoRalop 10, O, §a@1€‘y1t Q. galkéﬁmp%%u@ﬁyl
(c)a group of sub-formula (v) - wher e

X3~ Fesebkoyy pvheseingny Petp@cwlwt@dmf%%oguom pearg] or 2 oxo

SO, ; ] CON(R17), N(R17) CO,
ScRp RS S e Sh 3 R e R

|ndependently select dR%ron1hydrog@h or Cl1_6al kyl; R15

ene%k?%!%g%gg} engl teF%%§§T$?$¥X§¥#ﬁg¢%B

het@H@R\ﬂ LON(RY) dﬂ(m%cmsmmbge Mam@(m)m , -NR®)C(0)O-

g$g§§§beqxg.ng%xﬂbzggggkggeﬁﬂﬁjigl%cted gn1ha|o,

Cl Badpeydeatly Bele@td Bom(Htirofad syt sl 'K?'ln end IZ]8|1§se|.[b%te@ from
nitro, or heterocyc

t f| th
r I tRf ‘?‘K? é‘iﬁ@fl &irsgﬁ?nM@ﬁlkw 1j BHaC1-y cHdansivi, fwl Ql salkyl,
S u bﬁé{ér& @nclﬂdﬁhg het%)ﬁg@)% P NAT RIS | eﬁgﬁsz (fn?d'h?(ﬁ%g heteroaryl-

sel ecte on1 hal 0 and oXy an
whet eiaky ) sdygh Qié‘toéﬁllb’d%ﬂ@tsyll or@rscgbwmﬂntShwhlcz gy thie Glmadakrye or

gﬁg&l S%rrlrﬁ Felgc{éﬁxt;)orﬁ %Ql%t C 6%?{/}5 %2 \%ﬂﬁeﬁgl QZ sﬁl@%gg% ? bﬁalkoxy, and

f r owhd@ein N Beterdey B0, grtﬁ@wxﬂﬁﬁ&?ﬂ opBehaliGHeN0,1 oDC(dXp substituents;
CON(R18), N(R18)CO3 502N(1218), and N(R19)502, where
each R19 is 20|ndependently sel ected from hydrogen or

(@ C _rl ddIRS, RﬁzﬁhdFﬂ-B RY andR? atesd iR QFQ 1BMed R@eMer 6¥ofh a fused

al kyl, ar or heterocyclyl (including heteroaryl)

whi %Irg %éﬁ%ﬂqoyal%%ﬁtﬂteé;anﬂ veidhsmat epatris onafyiredie may
be i

St B A L T S Tt
group within R18 optlonally bears 1 or 2 oxo
substituents; 25 31.R4 is a group of sub-formula

(iiib) R6 A
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WO 2007/ 085833PCT/ GB2007/ 000251 -36 - wherein at | east

one of R6 and R8 is norpholin-4-y1l and the other is

i ndependently selected from (a) hydrogen, hal o,
wonrod7loesssonet hyl , trifl uoronet hoxy, cyano, niHOTGB204000251

al kyl , C24al kenyl, C2.8al kynyl, aryl,

heterocyclyl (including hejgroaryl), and 5Swherein any

aryl or heterocyclyl (including heteroaryl) groups are

optional Iy substituted on any ava| | abl e carbon atons

b%%t@nall}ﬁ’&ﬁ(ﬁ@& 'to %Xf'ﬂ?k r%%d%o @Hﬁé{l oroups ma

hydr oxyC “6al oXY, t Fogen o

p r eibatituted Ry tllﬁﬁoh erempomylwviete mm)gtn a&smsmiyperﬂemexpdm palency

SCRReNBLBAR ey be sibsiiyied by SEPAR F romi B o eiiected from
Clh_y;}mgeyj (llltaakk_wl @lekﬂtblembgmyl) V\I’S]b) a gr oup olf t d
rmula (ivy v er i s, sel ec
il baskbic g sice et oot B By GR , Bopiy & o
hydr@dﬁlo 1123&) emm}’ﬁéﬂt )t 1eadiMEd 613R°, O‘}!@l Ri8)q RN(rBﬂ@r%gn
15802N ng(% and N Rl 6) 502, re, eacr; 12'6 15
Ndee FRrbpdimpnis al lé‘(‘:sf erf FFRPR )?df%@d Roris @hergharkiyidrogen. In
&« f
aparézg\ﬁﬂr én?oohﬂﬂén@gl?féastgﬁé @1{ Y 01' agﬁéggﬁc a&g %ycl yl. or

kenyl
EﬁﬂlQlﬂﬁTSXmP&bsa@fdﬁs R%d’o N4 aliollltgywhem thest ercotee thgh hycilrlgen

: ar i ngs) and

mclu&ﬁgﬁé%ﬂhg%}%g@ f(}ﬁ g“ gfzﬁ% @nge??é?%'fﬂ [ het er ocycl yl
(i agbuglofeybifetnarloéivyl ) groups are optionally
substituted on any aval I)g @ carbon atonms by oxo, -
hal o, cyano, ami no, g:lg hydxya al kyl ,

wheﬁlxﬁalséqemad frha, IH'E a$(bp @YdN(RN) @i(R%)bbyS@m('R@G) l@(fR“”)so
yl ami no and anx nitrogéen atoms present i
wherg ﬁ@chﬂ?et grlg%)p&{l%ﬂnﬂy selected from ydrogqmr&uf)@}gylngyi R' is hydrogen,
Cmﬂﬁﬂ%ﬁﬁimﬂr&ﬂaﬂylval ency considerations, be substituted
by a 25group sel ected from hydrogen, Choal kyl or
C lagyrweafisgbrjormuim@) wher e any sul phur atoms may be

optional |y oxi d| sedy1 sul phur oxide; (c) a group of
subforrrula (v) %%1? 3( V\,here X3 is a

wherd %’ szt ditrohbbrarorjisseteeted <fxtomj0f @@m(m” NRR 7)C &, SBR(R 512,

NR g%%(‘ﬁf% oy %Dgﬁcw%ﬁ%tly %E\'{eg fg)gbwlg%pgepé)ca calkyl, and in

pamwhaieqoleyaldmhj y sel ected from hydrogen or G al kyl; W)
R‘S' 833P / GB2007/ 000251 -37 - R15 is a
’ﬁ’ b‘?a e’é’ﬁ’e"’lrl C2_6al kenyl ene or C2_6alkynyl ene,

Z is &ayd, aaﬁete@&ydl}a @ﬁlfcﬁeﬁtycﬁlhw bea!ilﬁ 8{ ?&%@ﬂlﬁﬁé tf WAGdUALEE the

het er oat y |Z§ { optiona

samegy; Yiffergntrselgcisy ff@ﬁ’ehadﬁ Orrﬁalrbélkg oupss sgber Df'e&ﬂlb%fommlm@/h)o
hydr oxy, Ché6al kyl , Bkoxy, cyagp am no,
CL6aIkIamnoor Oollcyl)rr?n 5Z is halo,

wherg i’ iy S@bﬁ@déltonyo NRVaﬁaN(ﬁﬁ"l EMR”;KE@J SODYR BN @ YEOY, where
e IR SRt S SPEL 0B RO B

hydr@hemltéeﬂkyﬂ rmrhieiaaicpclylo 6al kyl and Ci . 6al koxy and
n an het er ocyclyl group hi onal |y
i Doy rstesmas aradel ROR'R B bt s cdes 2

1nclu§@§b‘lt\|\f§1§’tgﬂrﬁg@m(s éci)k )ngeréngéreg%r ¥ %m%{;%ﬁ[% lé@(&@ Inﬁtcotggrg at]:){noamd

optm@}y(aisplcglf or Mom_@yt@gﬁxe@@gm(rmg)ected NG 8N, Sﬁlﬂ}gemblmf e
s ) B TREST N BRS 5CD U080 v

or to auﬁgyd;]qp IaF ¥ the oasehd Zevingyabo or(mitfspediony MatparRaky| )
|1 C



20

15o0ptionally bears 1 or 2 substituents, which may be
the sane or different, selected fromhalo, G .6alkyl,
and C _bal koxy, and wherein any heterocyclyl group

hin R18 optionally bears 1 or 2 oxo substitu
V\g%zqu{oqagssa group of sub-fornula (iiib) R6 ZB?T/FPB‘)"’""OM:’I
wherein at | east one of R6 and R8 is norpholin-4yl and
the other is independentlyl®elected from (a)hydrogen,
hal o, trifluoronmethyl, cyano, Cl-4 al kyl, phenyl, a 5

or 6- ,mgber ed heterocyc@gl (|nclud|ng
embbdimentoattlsas) onsoh Ry RS, RY, Rrrad & oxvh iseandbiliak TegHslic group.

ted. fr 4 al kyl,
parciifo S5 ca Pl ity e ?8%01 aZl't SRR St are
opSp@rﬂa:I dxymplebsf groupseRf, Bf RN enRiiwieend dewanbothenthans

S e o) A0 OO PR 0P By

ethy@].,_@aﬁ@)h‘g{/dm@ﬁﬁetﬁ%/ hpdrbkREEN b, e&rﬁﬂﬁ N- metuwmldo N-
eterocycly noi eti es may, dependi on val eng

(2-mefosy leiinivnd, (PWeliEdnarF RSN Y e bepess Rty
pynf)lli(ﬁﬁnllw ﬁ(gg,e ng%ﬁﬂckﬁ'-m hm béﬁﬁ)@{f roxyethyPap) a

roup o romul da (1v where X2 i S selected

metﬁyﬂsaxhﬁo@amlmmethﬂam@@ethss@ndoo @zethm@pelw\xlmwhoxy,

AT T

acetfunizlo) Wymbtiodesetanrid ChadtkpytdcetahDiRbabthys, thstblyledfomy] ond
. CE@Ikﬁé: 33. R4 is a group of sub-fornula (iiib) R6
dimethy)ginPs wherein both R6 and R8 are 5 or 6- nenbered
ni twiRger: hidrcer® het B, @ yad R rR¥rdnd &S are3dine®Réb fosma fused
group of. sub- fornulg?(iiiE% . . d
ring Qibp ripg syitablaHarlrdlss ab lspr opg helrrgates- Ap Bariipyiph g fisyd 4ing forme
by R"3RdRE, R® and Y RBaatdr RAlaAd Rgédh%nsﬂfne%@ Wﬁhhﬁdgerpaftoﬁmﬁr one
i nvention, 121 is hydrogen or an al kyl group
nitresh ateatiaridrong SYlDbEAIGR. p%fl@glwamng( lgylufl%ﬁ 5(r1r2% at%é {sluding
the a[?@t;nt alt&rHé @ \{/}ﬁ 1'['%1 l 1,5\6 gA hd 1 RrRNY’ fnd 1880r R@' and R Qré%tabl?e\de
any one o e nifions sét_out herein
a ﬂhm&hHQSﬁanEdbumémn@RodﬁaodRodhpmdﬁﬁgrBfamh% Hmycmnf

OPUBIF"M Blg\?ﬁgglflgtﬁ I‘?’iﬂc(h e sere}f%sl %_I‘ ;tﬁcés%slgtgflt%%m i[{n any one

e tPaytlculye examplamf fused ginds 1rRBl,de fiormed dy R4 aha &%gnddﬁew and

s of dhe definitions set out rein. rth

R GBI et oo e erdiot s peatectied ind i udeivh Pty
mdagmigﬁth@ﬂQMbbb) as defined in any one of paragraphs

to (34) above, and particularly é
forlﬁan@he(ruembesimﬁ@t dlest Pt OR AroxHigs 6ﬁ<§meffuna£ g-‘g Eﬁi )
(33) to (34) above, and TIQQ sA, R, R3, o and n have
any one of the definitions,;sét out herein. In a
further group of conpoundsrqQf the invention: R
is an al kyl group as de ¢l in any one of paragraphs
(14) to (16) above, par iAar | ye'a nmet hyl group,

a Niib) as defined in any
34)] 15 above, and
particularly a sub-group la (iiib) as defined
in any one of paragraphs (33) tg| (34),above, and ring
A, R, 12.3, and n have any ag/%i the definitions set
out hereln The conpoun fwfornula | described
the first aspect of the invention gbove are al

subj ect to the proviso tha10¢f Ring A together with
the phenyl ring to which itVTs attached, 20 form an

i ndazol -4-y1 group, then Rl is not hydrogen. Suitably,
t he conpounds of forrmula (1) defined in the second
aspect of the invention are also subject to this

provi so.
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Thi s provi so excludes conpounds of the structural
formula shown below. AO - in which R is hydrogen.

A particular group of conpounds of forrmula | are

weuhj7meis3t o the proviso that if Ring A togethoarGERma7v00251

the phenyl ring to which it is attached, form an

i ndazol -4-y1 group, then Ro4s a G _6al kyl group,
particularly a Cl.2al kyl group, and nost particularly
nmet hyl . A further group of conpounds of fornula

| velreee RYBS Rtanti@ ardas defiavd Sareinhelbtion th fhimp @) dmdgetiber

wi.t.h the phe in Q ch it i, at hed, form an
selecttl B BT b0 R 1 et &y NP EsCit
O-N=H L Lo 0-y-aNRA2ehky Lcay-ap’-e ) ANREsN=@a!, t CRENaTR Y-,
rtigular group of conpounds of

2?Et hyl. g‘ﬂgﬁ
NR-BiRuC B2 ora @9Vl @8 "t o the proviso that, if Ring A
t a %&Hf‘éﬁw&’ R ; &?ec@%q%% _btRgot Qo@@g?t_btéﬁ=¢%1\ﬁ{w_ac hed,

f an 1 ndazol -4-yT1 group, 10then is a Cl.o6alkyl
NR*Y$CHREH-par-NFEH-2OHFNaOGt-O2NRKYC Hyy 6l NRB -9k °-N=CH- or
CH _N&%Qul arly nethyl, and R4 is a sub-group of fornul a

:%?II )" as defined in any one of paragraphs (29) to

( Rhyticube ergmpaestbficompaurdds o faamuk (Bl)kargcangpuads éfdonmlaB)

(iii as defined in any one of . paragraphs (33) to
s s o FO I 18 AT e AR b o B Bounds of | ¢he

| npeeiidul @ Bplichs ot e R Ger Ald 1P mUetmia (1) afedlsét dut Bdrein in

shown beIowfRB), (ID) wherein Rl is a O _oal kyl

relatign guigrmila (ign I rerésar osemmoynds i orprula @B) {imis reHEcws aspect
of thdEntal32 substituents selected fromcyano, -OR2, -NR
a- H where R2, Ra and R2b are selected 20 from
hyRariggpdar novel Chmpernky pf the iryemdon inglud for expipRAcomppandsmf
e0f I: Dt t by el
Formglplogl) A o%;f;lﬁgrg%%gﬂb%g§ g?&?)‘g?)ﬁeu ﬁagé"thle%&: %@@ul, OnRsPithdrivedd'sBled,
each 20RY/RISKG BBPATh GBROBALOY 0P it mebbings définell femimbefefd orad

[ f h 14) t 16 b , R22 i
paraglégplgﬁ/)ltﬁzg)?‘ﬁregﬁbg%;:po? éar?agrgp(hs )(13?l ?\ée(S) abol/:,

R3, if present, is as defined in any one of paragraphs
(21) to. (25) above, i.,s as,,def,i ned,in
as.cgetd AR gf22. ; .
above. Ne Rn %:/9 ounds of fo’rqyl a(ID), R i
B U NG R DB 8t crHGRAH CRE -y N CBP=CR2,
palagr: S_Néim_)- 2 (k8)_abeyerzLpppar el g2 gonmpounds
of or?r;uﬂ?a (ID) 6%3 | S r?g’t E)y?R Icho’nggun&v?zog “formul a
(18} CRH=CR s uCREBH GRBHOD-, 10-GRIPHIGR Ty, FgRGH-CRZH-S-,
In. of f la ( | ],
S CRRAgeSLol QO 10 DR o O LREBUERR Y s cr s
hy.@r ORBH, CREHHY| -GRZ=atRBNRY -, -NR¥-CR€ORPIquNnds of
fornul ! R4 1S..8ul bAabl phenyl QuMp f,4 ned
R TR B SR T ok b R I RE
paNR%-ujRﬁ%gg"-wgm Y @@-@t@gsm@t:m -ﬂﬁméﬁlns., Iof
par agr S above, an st _particularly a
DR By bR e REHIOr N S GHHENIET R S i 33)
Or_§ FALpaboy R hShN 8 pAREE CUbRP_UD- G RUP-CR71L.
conpounds (())}C(Rf or mJZIO’a D) i's an’gﬂ% grgup’ as
defGRTEA-NRI’-Ony- SR’ TR, agRAHMSRY 34) -NRS*-NE€R “apove;
-CR®=N-NR*-, NR”-NR*-CR”H-, -CR?H-NR*-NR*-, -N=N-NR?-, or -
NR*-N=N-, where each R¥ s independently selected from hydrogen, C4alkyl or

Ci.4alkylcarbonyl, and where each R*? is independently selected from hydrogen,

Ry
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R

nis 0; -22 Kis hydrogen, halo, or Cl.2alkyl; and
R4 is a phenyl group as defined in any one of
par agr aphs (29) to (34) above. 20l n a nore particul ar
sub-grqu of conpounds of formula (I1D): )

0 hyl : nis O PCT/GB2007/000251
R22 is hydrogen met hyl or chloro; and R4
is a phenyl group as defi m¥-in either of paragraphs
(33) or (34) above WD 20071085833PCT/ GB2007/ 000251

A further particul ar up .of conpounds of

t hbalpmyém,uharﬁrorm\%whﬂ Gentogy §f(%@r@(1 wlay! (PBerRg sl (rsp):
sh BMﬁNﬁﬁi"gWh&%@‘ and R® de %%;c'ﬂ ﬁif&p@ﬂ@rﬂy‘@@&%ﬂr& hycﬁgé’en

n, have any o e definitions set out
heCepatkyl5irCiaalpamoyl)cul ar group of conpound of formula
(IE), R is as defined in any one of paragraphs (9)
to (16) above, R22 is as defined in any one of

paIR&@rAﬁm&k(cfe)i ﬁom Q\B%CI&%}@R%Z =CRZ3, -AR-N-€REHCRY-5 as

defrngg : :giig ﬁgﬂg@ggar _8%Q4§2$§{$%9y

abOMfCRzaﬂd)' ;0 )@ﬁ%-os @ZCRA@EL@MHL@ E(UH”Q@RZZCNRZO

alr a a (o) apoVv. ou

19 or Tag hﬁaﬁéRgR' Cst%ﬁsféﬁz\ HEYR' hyTﬂRog(éEfﬁ HTCPO ﬁga@@§ _N‘
parfLeptanl vg @anﬁ NL@ 2 §afNR®%£éR§I SHRCIEP=N NR‘O where

conpounds of for i's methyl. I'n compounds

of ehadrRA |1sa1n(1¢p@1dentiy s@eowi frexh hydrggfm; Cizallyd ot ¢ caglkykdagbogyl,
In_c un 2 .

hy i % \%@% e%gl} 192‘ is 185%@£& }T ?gleﬁt %%V&Hg%gggé Ccyam hydroxy,
hy cd]]QgEyi, cmmwy -8(0)1.gutloy] (whele zid @) lao ﬁin@UHNR R)bf(where R?

B S R S0

part|cularly a phenyl group as defined in any one of

hs (29 34),, ab d |
- DR AGF s AP et Oor Ok oy ape (28).

or _§3R*-abowe=crJn -QR%NLCR@L Hr @HE‘E[N’M@ here each Rzo is

compounds Of fornmul’a (IF): -43 IS hydro en or

an indeigidegt sgheciesl fenat hysezennC maycybwec oplkylspdgrdpng where

( 1Aé)acﬁ ﬁzz( }@ie&%’éﬁﬁy selected from hydrogen, halo, cyano, hydroxy, Ci.;alkyl,
Ci.palkoxy, -S(0),-Cjpalkyl (where z is 0, 1 or 2), or ~NR®R® (where R* and R® are

each independently selected from hydrogen, C;alkyl, or Cyjalkanoyl).

Ring A is selected from -O-CR*H-0-, -O-CF,-0-, -OCR*=N-, -N=CR*-O-,
-S-CR**=N-, -N=CR?.S-, -NR¥®-N=CR?., or -CR*?=N-NR?-, where each R* is
independently selected from hydrogen, or C;alkyl, and where each R* is

independently selected from hydrogen, halo, or methyl.

Ring A is selected from: -CRZ=CR®2-.CR?=CR?-, -N=CR*-CR*=CR**.,
-CR¥=N-CR¥=CR%*-, -CR?=CR*-N=CR?-, -CR®=CR**-CR¥=N-,
N=CR?%-N=CR?-, -CR?=N-CR*=N-, -N=CR*-CR?=N-, -N=N-CR*=CR*-,
-CRZ=CR?-N=N-, -CR?=CR?-0-, -0-CR?=CR?*-, -CR?=CR*-S-,
-S-CR®=CR*-, -CRH-CR?H-0-, -0-CR*H-CR*H-, -CR”H-CR*H-S-,
-S-CR®H-CR?H-, -0-CR?H-0-, -0-CF,-0-, -0-CR¥H-CR*H-0-, -S-CR”H-S-,
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nis 0; R22 is hydrogen, halo, or G .2alkyl; and 5 R4
is a phenyl group as defined in any one of paragraphs
(29) to (34) above. In a nore particular sub-group of

woenpaassds of fornula (1E): R is nethyl; rPATGER007/000251

R22 is hydrogen, nethyl or chloro; and io R4 is a
phenyl group as defined in22ither of paragraphs (33)
or (34) above. - A further particular group of
conmpounds of the invention have the general structural
fOJSHGRQH((EHEﬁszS}QMRZBdIRﬁVNR(Zq FINRE- @RH-,R, R22, R3,

PR EKGoA i ST 50000 36 OB

| SN @aﬁqmmz‘? rLcamPime Naicm?arcagrsagnéz—m) NEORELS)
above, ., R;Z in ong of 2‘gar raphs (1)
t o Q-8R %N Hp@es §Ra3‘: Aany

ong. RILSR@T a@}@@%dzgmi&zﬁ%ﬁﬁ@s@ -o-Nf(40 22 is as

defined 1 n an one o ara rap s (17 20(20 abjove,
arrdJR “Ba-NRE -8, wﬁ@ﬁRr?élR hﬁ- e(EBl IR G1S- pé}RagNﬁp €R(P6) to

NG} so_qinfonmul a f bk, Rl s

fbt)Rq??}Mﬁydr oge"n or ’2°al ﬁI quartv}'hc?ﬂﬁ eaailf:l{\)b/‘ et hyl .

I nindepeaddnitlg ytlacted) fromplydxfogag o] @amﬂ&r 0)‘1 4eﬂb5r1¢snulbcmy(, big whézke
of faor rrul

n co

LFERB s oSBT £ ydgpeen alo, ofogiiBunG e
f oc mah@x& 1-80), 1R 2alksd (SHért 3R 0/ 1M ay, Qg ENR“RB¢WhereQC and R® are
a. IkyI, and is especially h drogen met hyl or
cheash aldependenﬂx selesspoamarsirasens Grativh of Cralkapayl). s
sui tably a phenyl group as defined in any one of
par agraphs (26) to (34 abgve and Qart|cularly a
pthgIA grsgl@pteéﬁomeﬂmfﬁz CR™a0R "onERGFN-6RFEERGraphs

PRGL2 1 by |
group as d%%lned |n ei t her ofgﬁaragr é% X §?E§r F 4

aba+€R*HrOa, -PaCF;-Ou|-@rCRH-GR GIHD-0fCR gnrmb%mé

aeP Mo 7 Gy o By R oA PRy L@@%

15 N=0CE"2Q)-, -SRZRZZHSI- oy dv-agrf,S-hathdde edth 1@? lsZIiﬂe ¥ldentiynd

R4 |s a henyl group as_defined in any ”
paret ap FRI hpdypeeng Cahyl %%v@lky}%rbgn%?r@ ‘pslam sechRayris
suﬁlde;;e%&t@fse&et@@ %Hggrdfbfgel’; %w églaao (ﬂy'a}ox%l Ci. Zaiﬁbl I<§ aalkoxy,

met h nis

A OR8N ey s §r borsasr AT Gubatp RatAE erofach.

Do PRy e R Fok i BRE oo U Craglianoh, ) Lve.

t he general structural f ormula (JO shown bel ow
Ring A is selected from -O-CR*H-0-, -O-CF,-0O-, -OCR*=N-, -N=CR*-0-,
-S-CR*=N-, or N=CR*-S-, where each R¥ is independently selected from
hydrogen, C;alkyl or C|alkylcarbonyl, and where each R* is independently
selected from hydrogen, halo, cyano, hydroxy, Ci.zalkyl, Cialkoxy, ~-S(0),-C.
»alkyl (where z is 0, 1 or 2), or -NR*R® (where R® and R® are each independently

selected from hydrogen, C,.;alkyl, or C;.alkanoyl).
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H(l1G 5wherein R, R22, 1{3, n, and R4 have any of
the definitions set out herein. In a particular group
of conpound of formula (10), Rl is as defined in any
one of paragraphs (9) to (16) above, R22 is
WikftoRiaghss

R3, if present, is as defined in any one of paragraphs
(21) to (25) above, io n i33as defined in any one of
paragraphs (17) to (20) above, and R4 is

as_defined in any one %f gara%}aphs(i to (3 ﬁﬁ
8. abBing A is selectpdh frgrSbtRdE-Of - ¢1é “NRNFGR™-0-,
s Ul BRININALQORR”SS.. Cher B isRAIL AT LoleciBd él%ﬁl,
In a parti’cular group o conpounds ormil a (IE), RI
shycbogwl or Ginalsphpolivbiere edchfRST isindependently seléossdseam abl y
gyh %ﬁdQEU|?g%y 0. 15In conpounds of formula
(1

S sul )l y hydrogen, halo, or d. 2a|ky|
and i s especially hydrogen, nmethyl or chloro.

i A R AR LS AR M e Ch el )Wﬂ%qan% au)

abﬁ%@e su@ﬁﬂu@@ggele@téhfﬁdny Zy@n@ h@wl —QIR@“RE" ag OJ}BIRP‘*R@U of D
any ope of paragraphs (29) to ove, and nost
NI o nipt il ol ek pBmer e e R ™ and
20 ar e. -46 - In a
pa?t |a€% egér%%?ufé g%l}é&&gg%n%}?o?r%%nds of formula (JO:
i s hydrogen or an al kyl group as defined in any

10. 0 n ﬁt)?s 1;3/8%%%9 8% %B kéil%ro{lﬁ v('}glgg is %B&n%ﬂ& SIibsntu_I[ed W1th one'br
R4 miose subgitesyd se@ﬂ’c@dﬁrcﬁﬂ;cﬂﬁcﬁ Hm& l—NRéwb e@g))mz*‘RZb or -

ConTEr B0t Telaasdulnd R Tuhar Bfotnct e na

meRAYdré selectedfrdin By drdgerror 10, 4fkyls hydr og en , et hy | or
chloro; and R4 is a phenyl group as defined in either
of paragraphs (33) or (34) above. Particul ar

11. €O WW?Og@ﬁ of D€, 1048 BEJuf NwhiBiE |séPBoBMy seREinRdd Wik one or

foll ow'ng

N- m%s@mmr@s selgtaddrommeliansoRRf, y AR RS WigreR 5 RE and R Hare
2 d
N 89%%%&%?%&&%%Qgﬂ§%nz%%1o;gQ‘ZGyl) N- 2- - (2-chl or ophe

nyl)pyr|n1d|ne 2, 4-di am ne;
& nzodi oxol-4-yl1l)-N 2- 1H i ndazol -
2. 1 B i BidfeReR 65 i BT AR AE
N-4- (5-chl oro-1, 3- benzodi 0x0l- 4-ye- N 2- phenylpyri m din
e- 2,,4-di am ne;
13 K é%hy@ﬁ%l“’o 1, 3- benzodi ox01-4-3/ 1) - N-2- (2-f | uor ophen
yl) pyri m di ne- 2, 4- di am ne;
N-4- (5-chl oro-1, 3-benzodi oxo0l-4-y 1&1N-2-- (3-fl uorophen
14.y DF%/ i3 1t diake! grogp,dylaﬁh iWeptigmlly substituted with one or more
N SubsAnfiQligeida AoARNARM1 OX0 LR ¥R Nokerk e v g ORR ERY !
pyr|n1 I ne-2 ne,
N-4dé6atﬁMDmdmmg®1b@ﬁZ@&Vbxol-4-y1)-N—2--(3-ethyny|phe
nyl)pyrimdine-2,4-diamne; 3 -({ 4- [(5-chloro-1,3
- benzodi oxol- 4-yDam nol pyri m din-2-yl)
15. amiriay benztlqi broube;
4- ({4-[(5-chloro-1, 3-benzodi oxol- 4- yDani no] pyri ni di n- 2
-yI}an1no)benzon|tr|Ie
16. [310ﬁ§n&&§pchloro 1, 3- benzodi oxol- 4- yOam no] pyri m di n-
2-y1l am no) phenyl ] met hanol ; 25
N-4- (5-chl oro-1, 3- benzod|0x01 4-y1)-14-2- (4- et hoxyphe
nye [ ne- 2, 4-di am ne;
17. %0 Ekgzioro 1, 3- benzodi oxol-4-y1)- N 2-(3-chl orophe
npryrlnldlne-2,4-dianine;
N-4--(5-chloro-1, 3-benzodi oxol-4-y1)-N 2-(4-cliJorophe
nyl ) pyri m di ne- 2, 4-di am ne;
N- 4- (5-chl oro-1, 3-benzodi oxol -4-yl)-N2-(2,4-difluorop
henyl ) pyri m di ne-2, 4-di am ne; N4
-(5-chl oro-1, 3-benzodi oxo0l-4-y1)-N-2-(3,5-di fl uorophen

.-‘

n any one of paragraphs (1) to (8) %%HGE”WWWW%H
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54-( (4-[(5-ehloro- 1,3
- benzodi oxo0l-4-yl)am noi pyrim di n-2-yl)
am no) benzam de; -chloro- 1,3

woleoTAssk3nxX0l- 4-y1) - N- - - 2- - PCT/GB2007/000251

18.

19.

20.

21.

22.

23.

1H i ndol- 6-yl pyri m di ne-2, 4-di am ne;
3-({4-[(5-ehloro-1, 3- benzoglf oxol-4-yl)am no] pyri m di n-
2-y1} am no)-N-(2- nethoxyethyl)benzam de;

-ehl oro-1, 3-benzodi 0x01-4-y1)-N--2-[4-(pyridin-2-ylnet
hoxyopdteny 1] pyri m di ne- 102, 4-di am ne; 1444 {4-

[ (5-ehl oro-1, 3- benzodi oxol

4-yl)am no] pyri m di n-2-y1}andno) phenyl ENmet hyl met hanes
uff gat ni de; N-4---(5-ehloro-1,3

- benzodi ox0l-4-y1)-N--2-43 -(2-pyrrolidin- 1 -

yl et hoxy) phenyl ] pyri m di ne- 2, 4-di am ne;

151'1\|{s' 4---(5-chloro-1, 3-benzodi oxol-4-y1)-N-2---(3-ehl
or 0-"4-nor phol i n-4- yl phenyppyri m di ne- 2, 4-di am ne;
N-4---(5-chloro-1, 3-benzodi 0x01-4-y1)-N--2--44-(2-norp
ZZ%a!cﬂ g?ogp 3 %g'elggrﬁ){g #]Heep%ldér%¥ rsé:lggztgé Egm%'aﬂ'), gr{fﬁglrorl]r?éthyl, cyano,
- eﬁkr@b@agmapbﬁmmah?él-yl) am no] pyri m di n-2-yl |

am no) - N- ( 2- hydr oxyet hyl)- 20

N- et hyl benzenesul f onam de; 4-(

(4-[ (5-ehl oro-1, 3- hghpodi oxol - 4- yg)arri noj] pyrimdin-2-yl
| am no) 442- (di et hyl am no) et hyl Thenzam de; i

N- where (Xg isieleicd fionBa disges bendon 6154 5Q1§O0NO0R, NR ™, CO,

41 B Py t h 3 135

g PIOR o GO AR, SO U T MBS U ) S5
4- {Z(IBl-3 )ﬁNﬂﬁ?‘)oztndﬁ\i@ﬁ)Q@'} B-wherein _R]3 i_s hydrogen or C;.¢alkyl and
TR RIS RO B et Ry B Sy SRRLRa

{ 4with 3né brunsre Reupy pXctdd fBom halo, trifluoromethyl, cyano, nitro, hydroxy,
met hoxyphenyl } pyri m di ne-2, 4- di am ne; 4-( {4-

[ ( BIER] GERPXY, dsthaunoy &P%quaﬂi?-xw ) ami no] pyri m di n-2- y1}

am no) - N- (2- 30 net hoxyet hypbenzenesul f onam de; N14-(

{ 4-;(5-chiloro-1.,3 )

- bearREHDAD Trepeiny m@pp@}lw}}q sgicelicrh fxgn&)@lo, trifluoromethyl, cyano,

an.nn) [ 2 tam de; -48 -
l\l—n‘t‘@lfa(oﬁ%fa(ﬁ?-ogf%%{;og%ﬁlllgg-sbenzodi ox0l-4-yl)am no] pyrimd
i n-2-yllam no)-2- nethyl phenyl ] acet am de;

N44- ({4-[(5-chlor o-_%,x" sibenzodi oxoilij 4-yDami no] pyrim din
-2-yll am no) benzyl i atet am de;

N- drhere X dhietacad rda bedireo dbokald ANR'T)COFCONRY; NER'TIG0,su

| f onyephenyl rinoidine-2, 4-_{di am ne;

o, Oph g LB asen s C A SRR S am s Esosi n- 2

- Y ©)., A1 i Beé L Be syt dnam@sibd@ruted with one or more groups selected
(4-[(5-chl oro-1, 3- benzodi oxol- 4- yDam nol pyri m di n-2-y1

} afiordyalfe AyBacd b akari:de; N-4---(5-ehloro- 1,3

- benzodi oxo0l-4-y1)-N2--0-(trifluoronethoxy)phenyl byri

m di ne-2,4-_ diamne; to

N 4ach-grGupdh] messntlis Jadspendentyosctetted fipm) halp, 2riflupromethilodyano,

-4-yilphenyl) pyrim-di ne- 2, 4- di am ne;
N- Eﬁi(gqr&%%qpo‘%f?gf%gﬁlgaol iI'0X01-4-y1l)- N 2--(2-norpholin-

4-ylphenyl) pyri m di ne-2, 4- di am ne; -chloro-1,3

- benzodi oxol-4-yl) - &,zﬁlgs- nor phol Il’)1 4-yl phenyl ) pyrimd
i ne-2, 4- 15di ami ne; ™~ @

N-4--(5-chloro-1, 3- benzodi oxol-4-y1)-N 2-44-(2-ethoxye
t hoxy) phenyl i pyri m di ne-2, 4- di am ne; N-4---(5-chloro-
1,3 -benzodi oxol-4-y1)-N-2-- (2,3

, 4-trinmet hoxyphenyl ) pyrimdine-2,4- diamne; 20 N-[3-(
{4- [(5-chloro-1, 3-benzodi oxol- 4-yDanmi no] pyri m di n- 2-
yl'} am no) phenyl i net hanesul f onam de;

N-4- (5-chl oro-1, 3-benzodi oxol -4-y1)-N 2-43- (di net hyl am
i no) phenyl ] pyri m di ne-2, 4- di am ne; 2444{4-R5

-chl oro-1, 3- benzodi oxol-4-yl )am nol pyri m di n-2-y1}

am no) phenyf | et hanol ; )

Cm Al o~ oA . —~ 1 ' . ‘. N R 1~ 7 o~
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-49 - N-4-(5-ehloro- 1,3
- benzodi ox01-4-yl)- N 2- -(4-ehl oro-3-fl uorophenyl) pyrim
i di ne-2, 4- diarnine; -({4-
‘{é\ 5- ehI oro-1, 3- benzod| 0X01- 4- yl)am no] pyri m di n- 2- (}//h )
dY%8%, 3 - di hydro- 2Hi ndol- 2-one; 5 N-[4- (PEHEE2007/000251
[(5 chI oro- 1, 3-benzodi oxol-4-yDam no] pyri m dM 2-y1)
am no) phenyl i acet am de; -25 -
3- ({4 [ (5-ehl oro-1, 3- benzodi oxol - 4- yOam nol pyri m di n- 2
I 1 am ge) me hyI be
4 (‘1' 1 QlSéE‘%GF%ﬁﬁmsﬂ Cg@ﬁ%&ﬁ&i& CONRpa s iiphyrpgen or
- ylélasmkgpénd&lnﬁts%&@@ﬂéﬁ iﬂﬁ)gen or C14al l Wthh may be optionally
henzot hi azol oro , 3-benzodi o
x ol substipated) withions eremare 41 z@k@m greup8t o
N--4--(5-ehloro-1, 3-benzodi oxol-4-y1)-N-2--(2,5-dineth
oxyphenyl )%ri m di ne- 2, 4- di am ne; -chl oro-
yeiend isyifidephhd@nflP sdedediedrh hxiyp ph e gyobppy sutri d
[ ne é ﬂl am ne;
m? Q loro-1, 3- benzodi oxo0l-4-y1l)-N 2-(3, 5-di met hox
yphenyl) pyrim di ne-2, 4- 15di am ne;
N-4- - (5-ehloro-1, 3- hgnzpdi oxol-4-yl)-N-2--(3, 4-di net ho
xyphenyl ) pyrim d| ne=®-%- di ani ne; ® 4- (5 -ehloro- 1,3
- beprRdxOXQl ey ﬂrbmlﬂ'dgrebﬁﬁmﬁ k@, Mﬁmﬁl{)ﬁe‘thﬁmféén or

m di ne-2, 4- |1amne

N- A (eBlkghang Ry - 15 seleptedh Er@m hydeppen-Gaylkil, 2ny(f vdtidhomey Be ne
t h
o gﬁﬁﬁ%’ﬁﬁ’éﬁ%@%@{b@ ﬁ%go(gl o%rg fa 2& IE%Y SN (3-ehloro-2-m

et hoxyphenyl ) pyrl m di ne- 2, 4- di am ne;

25. % 1o BB P RS RRY T I o o dlormr e

N 4-C(ONHzL nﬂemmy%mﬂmall} slﬁbétﬁut@d by O bameikhoxyphenyl ) pyri
m di ne- 2, 4-di am ne;
b11- (1-net hylindol -4-y1)-N(3,4,5-trinethoxyphenyl) - py

26. rl MR B @rotipbf ARl

111

- (5- bronpbenzo[ 1, 3](§I oxol - 4 y1)-N-(3,4,5-trimet hoxyp
henyl) pyri m di ne- 2, 4-di anm Re;
N - benzo[ 1, 31di oxo01- 4R\§I -N-( 3, 4,R'§-t ri met hoxyphenyl) - py
rimdine-2, 4-di am ne;
N -(5-fluorobenzo[1, 3]dio
henyl) - pyri m di ne- 2, 4- di-dm
[1,3 ]dioxol-4-y1)-N-(3,4,5
-tri met hoxyphenyl)-pyrim dlme 2Adi am ne; -50 - 1
47-12-(3,4,5-tri met hoxyphenypam nopyri m di n-4-yl]am no
-2 3droi ndol -1 - vyl j et hanofig;

\&hlej;e 819 3%1%74 R %1)1d IQI; egre mdeper}drerllt?}?ste e?:t eny 1) -pyrimdi
&P- chiyaro @ﬁﬂileftﬁﬂa&-oﬁreﬁ@) oo BhERY, S4Hnb b RhEnNQL,

pyrlmd| ne- di ami ne;
N -(2,3 091841&7@% Gesliomyl, @hﬂ7Cy11yathC(YSLYh@twls%lkﬂoh?}qrpﬂ@lyl
nyepyr| Q]u@ﬁ Pefdid] Er

(ben;ﬁgf g hef 9)1Wh%t oc y iy ingly dl;]ngn stsroanyl . o
| ne- 2, 4-@isdkylhand wherein any aryl, C3 12 carbocyclyl aryl C. 6alkyl

N-(1H %ﬁp fp%t&cgl)él 1nckudmgyhelero r}(l')g hnFetrg]c\{' 1§HH é%lﬂ%’ll HQSQ 1BE yr

i mdi ne

N-(3-c hhb’(éf(ﬁryl-}@j]sfﬂﬂﬂl groupslare bt ciraliR bibetimted foa ) phenylep
yrimdine-2, 4-di

N- ( 6- neﬁﬂf&?%fsﬁlfgﬁn@] Bydssew cvangaamine. @ sy by dseriCongiir,
pheny ppyy, idiksiiyne 1Wﬁ%pﬁhCﬁéé[k%Iammo orNN d1C1 salk lammo
[ (3-net hyl sul ony phenypai no] pyri m di R- -y am no?’

zo[ 1, 3] and s @Hgge@aﬁmmed@n the heterocyclyl moieties may, dependmg
- et hyl sul f onyl phenyQpyri m di ne- 2, 4- di am ne,

N - benzooxazol - 7-yl - N- ( 3- net hyl sul fonyl phenyl ) pyri m di
ne- 2, 4-di am ne; N -benzooxazol -4-yl-N- (3 -nethy

| sul fonyl phenyppyri m dine-2 ,4-diamne; 3 44-(1

H i ndazol - 4-yl - met hyl - am no) pyri m di n-2-y11-N, N-di net h

yl - benzam de; ’

T A P~ 7 o~ P M T M N "R - - ' ‘a Pa—

4

-ye-N-(3,4,5-trinethoxyp
8- (2, 2-di fl uorobenzo
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N - nmet hyl - N- (3- et hyl - 1Hi ndazol - 4-y1) - N- (3- net hyl sul f
onyl phenyl ) pyri m di ne- 2, 4- di am ne;
N- (3, 5-di nor phol i n-4-yl phenyl) - M qui nol i n-5-yl -pylimd

WwOnenT 288341 am ne; PCT/GB2007/000251

N (2, 2-difl uorobenzol[ 1, 3] di oxol -4-ye-N- (3, 5-di nor phol i
n- 4-yl phenyppyri m di ne- 2, 426 m di am ne;

N- (3, 5-di nor phol i n-4-yl phenyl) - N (1Hi ndol - 4-y1) pyrim
di ne- 2, 4-di am ne;

N- (3, S5pbivwalphuyl doﬁsxélergnith,&a:)smbsﬂrmmc( By 5gﬂ>iupxeiérit@y&d>m[ 4.
4. 0] decga-,6, 8, i.en i ne- m ne;
NBEEED 7 SR e N e
yl) pyr Iwo%h&@m@ odidsHead N&ilphur oxide;

15N - (3 | oro-111-indol-7-y1l)- N-(35d|rmrpholln4yl
ph@hypp%/grpm eff sye=formulzi{ivki ne;

N- (3, 5- di nor pholi n- 4-ylghegyl) - N- ‘;5H-| ndazol - 7- yppyri m
i di ne-2, 4-di am ne; or a phar maceut | cally acceptabl e
salt thehaolC is selected o ®ABRE, P, HeQb 05 410,y

exanpl et 8P G oRPIROUk ) N AELDy S RO

i nvent |d DHRIHCEH)OL, SS(mL(TRf'(i)CNGH]E)B@ Beaﬂ(az‘é)z@(ﬁlbs%ﬁﬁb%}

n | r n, I

o 20 GRS\ Lo XDl 20 LROLAES o

hydr obrmggenwbpm@]c phosphorl c, trifluoroacetic,
citric mal ei ¢ aci In addition a suitable

phar rrac%utlﬁ bydipgenaoedkubicdlugrmmethyl, Go-wliephfesadynyharyl,
I nvent i @{]&ZM}F&%}C@ éi?}”fé 'églkﬂng ¥ 4-qg'8%&nﬂ>e§ecﬁﬂoﬁl M&ychc

net al a sodi um or potassiumsalt,

al kal i nesteraestclyl meg émclgd\mg S of 6rm@a&@m§1| hetexoaslirgigehar dr to 8-
nmagnesi n

or gani Cllfllsaégreé ogﬁ otzéaf;}acq'g% ﬂe%%&? 1 é&[ky?gﬁ)%g (11¥¥1Jd?nga§or 6
physi ol mginbeked yetama@pt:akﬂlleyl grcﬁ@s)—andazthemm arfyaryleanpl e
asalt w nmet h

trimet hgﬂﬂt&(fﬁ}’ﬁlg %’1 Sgézﬂlﬁflnléeterwrcpﬁ %melﬁglh% heteroaryl),

tris- (%é’t&‘x@éﬁ%ﬂﬂlﬁﬁd@ﬂﬂlrﬁﬁdmg heterddf-C QAR REtS1p® firetdpdonally
i nvention ma%/ be adm nistered in the formof a

pr o- dr ugibetdtedio 2By BEHBRIE ARFOPRATISDY I9KBRBID: AXARA FTRINP-tfe-
human o ughmi Hya ox?g paélktyp (!1 gmﬁé@e CRAHRTRRbIRY 1, @f cﬁﬁau@@mno

i nvention.” A pro-d used to alter

physi cafr Tﬁ@bé@wl@dm’m@/a@ﬁ alml@trpgf@rmﬁ)klﬁi??@f 1ndh€ heterocyclyl
propert

can be #n%?eﬁg%m\%g@ﬂé 88}:1 V[ilglgpy] é@éﬁﬁérh@ n\S/ el% sBBQﬁ&tg&lgy a
cont ai ngroap se:lecttcahﬁ@n gydmgero €:1-saikd tor Cu@hltylctaobami ahd a'here

o or ar e et e S sP ety abio R PRUET o

t hag) Wayghelpfoﬁﬁfﬁ%ﬂ)rrﬁﬁla@v)car boxy group or a hydroxy
group in a 115 conpoyndsof the Fornula (1) and in vivo
cl eavabl e ani de deri¥vati¥es that be fornmed at a

car bOXyW%I‘%@@’ i9h dRELt BBAG 1Q§éi’éb@ed f?orﬁ(}?m@b@@wﬁdz heso,,
Formula (I). Accordin he. present invention

i ncl ude§Q, K60, W@U%OB ),t@@Nﬁbr)rrﬂK% XAQ, as defi ned

ot when G O ORIR T R BC GRS ENR TR SRRV D
body by O@V)ZSfan@,Na'v)agR”gt wherpreaetdR Uis infiepeaddntly selected from

Accor di gé%ee 2: Eﬁﬁ i nvention includes those

conmpoun la (1) that are produced by
or gani ¢ RSVB LIS LARy18RANS sy BhS 6r @ztg@ikyﬁﬂew Hl@'%et(tbatg

are produced in the human or ani mal bod
net abol FERPHILYE %Rmelyb@ncémhmoawaqnw 0§ “én%ldﬁ%yoteﬁq d

of the Formula (1) may be a synthetically-produced
conmpound or a netabolically-produced 20 conpound.

A sui tabl e pharmaceutical |l y-acceptabl e pro-drug of a
conpound of the Fornmula (I) is one that is based on
reasonabl e nedi cal judgenent as being suitable for
adm nistration to the human or ani mal body w t hout
undesi rabl e pharmacol ogi cal activities and w t hout
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T. Higuchi and V. Stella, "Pro-Drugs as Novel Delivery
Systens”, A C.S. 5 Synposium Series, Volune 14; and
h) E. Roche (editor), "Bioreversible Carriers in Drug
sPerganon Press, 1987, A suita _
vaﬁ%k%@%eutlcally acceptable pro-thug of a cogggﬁﬁamé@“””
the Formula (1) that possesses a carboxy group is, for
exanmple, an in vivo cleavaBfe ester thereof. An in
vivo cl eavabl e ester of a conpound of the Fornula (1)
contai ning a carboxy group is, for 10 exanple, a
phar macBURY Jupstguied gr apf @ reaye eroupglested frons halahydraxy,
t he hu u r
SU|tabﬁgppharnaégg%?ggﬁ%ge%%@%pﬂg 1EEﬁPg?g? légﬁ&ﬁmnmo
car boxyZ istelas #éflyoreraeid) kypho,endtte ﬁs}fl,sfﬂbthaboasreiyhgﬁ

A L e T T ot

esters ssmrtmms pihvchl 1043l exieRinteyr dﬁSdr@{tSseleBteﬂlﬂohﬁlhdl(QW

coL oS ISEACII TR AL St 57T

1- cycl alesydyenil Fﬂﬂ)ﬁ'vﬁm BNt'ionﬁFH Béa®s 1 gr DR shibstituents, or Z is

di oxol enyl et hy ters such as

5- nethf?gﬁmb%Bﬂ@i@U@%%Qﬁlen 4-yl methyl esters and (1-
6C) al koxycar bonyl oxy+ {&- 6C) al kyl esters such as
nethoxycarbonyloxynethyl and_1- et hoxycar bonyl oxyet hyl
est er s. where ¥ nseﬂgleetegrﬁmmﬁdé&i | $,80,BCac08pt1, 816, €(0)0, 0C(0),

pro-dr f e ) b
possesg%[él86 ﬁ@ ro R 6%¢§ S @Paaﬁﬁ#)xagﬂﬁﬂﬁihavo
cl eav abMRé"sﬁ(a)OeN(R’t }&92, maé?)q?,fc:(ﬁﬂ?r)zs ermd\l*lll(Rb")Cdlé%)y altleg:
ester or e r a .co t.he Fornmnula

cont ai niy ﬁlé EV@FBW&&BP ogﬁ}écﬁe ¢ fropdpydrgesp AT - 6a§<y and R** s
phar maceliciet @ohyhRkeea! @R A8, Sd:z%ﬁlk@ﬁyl e@ﬂﬁlkynwldrflh %)

cl eaved in the human or ani mal body roduce

par ent Cﬁlf,lmczs b e trboeAie lgtﬁrqcaglp/b(mcludmg heteroaryl) or
phar macb&RIyXs . @fﬁg}g RingbRe BSRar O, 'J&IEQ) %)%H gétl(grﬁﬁy a

hydr oxy group inclu i norgani ¢ 25esters” suc
phosphatearsdsarer sibgtitprnts, wmg npsbi s hrosane cd idiffeggnt| selected from
est er s)paid e, uj € tabl e
ester forfi ﬁwgl G gah@?yI CPJ'%&B?@%% He aeﬁ(&ég' gTch & {1 ary
1OC) al kl“@mn«ydycg’rl gropp vehotR '3 spmtly bearbénzbykq substituents; or

P S U 0 P, SRR A
et hoxy Cfasddcﬁnydi— or Nherhistred shiur#6d &d dﬁ)ﬁdtﬂxﬁa&ﬂbﬂﬁo\)&hwh is
Exarpl €GP B G e b B RS C AP Ham BREAY! ety
ﬁlg :j kglegﬁﬂﬁdgr};gtq %llyllgﬁ dﬁﬂﬁf_) gfigl, g Iygargnﬁqﬁorrweltl\llﬁNl -diC_galkylamino, and
mor phol VRHEH&ER Wntélppp@ PREPIS-heteydatasns Aelected diom gxygen, sulphur
1- 4C) al \iRIREN A SLA'% gﬁhﬂ%{;aﬁ/ Rt 18\%112 ox1dv<\;6d to a sulphur

phar maceut 1 cal 1y-acce orm
20071085883 Pe @y 280 2t @PORSY be azbsmu@uawscdoo Iguﬁup, and

hydr oxy. a- a I rou s such
acetoxy%%%g%ﬁoggﬁhplvﬁk%?ﬁ%%ﬁﬁé é%“ﬁ% crations, My be
sui t ablsabﬁhaeahia}zelgtdupadzl ma&qébﬁgm&tegrfgnﬁﬁy@oé&l @y.alkyl
conpound kqe g Ia (1) that possesses an am no

gr oup ﬁg @ VER, an in Vi VO cl eavabl e ani de
der|vat|ve 5 thereof "Suitabl e
pharmaceuti cal | y-accept abl e am des from an anmi no group
i nclude, for exanple an amde fornmed with (1-1

OO al kanoyl groups such as an acetyl, benzoyl,

phenyl acetyl and substituted benzoyl and phenyl acetyl
groups. Exanples of ring substituents on the

phenyl acetyl and benzoyl groups include am nonethyl,
Nal kyl am nonet hyl , N, N-di al kyl ar ni nonet hyl ,

nor phol i normet hyl , pi perazin- 1 -yl methyl and

i 04- (1-4C) al kyl pi perazin- | -yl methyl. The in
vivo effects of a conpound of the Fornula (1) may be
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out in an organic solvent such as a C]. 6al kanol, for
i nstance, n-butanol, dinethylamne (DVRA), or
N-net hyl pyrrolidine (NWP) or m xtures thereof. An

wacehat/083883 parti cul ar, and inorgani c aci d suclPCagGB2007/000251

hydrochloric acid is suitably added to the reaction

m xture. The 10reaction i guitably conducted at

el evated tenperatures for exanple at from 80-150C
conveniently at the reflux tenperature of the sol vent.
Carpoupdsp of sdbdfoffhla (k) ) may be prepared by vari ous
nmet hods |nclud|ng for exanple, where L is a hal ogen,

by reacting a conpound of fornula (1V) 0 15where R4
is as defined in relationgo fornula (1), with a

hal ogenati ng agent such as phosphorus oxychl oride. The

reaction is conducted undgy. reRcti ons conditi ons
appropriate to the hal 0| ng agent enpl oyed. For

instance, it may be cong d at el evated
tenperatures, for exan RdmM 50-100C, in an
organi ¢ sol vent such as acetonitrile or
di chl oronmet hane (DCM . 20Conpounds of forrmula (I1V) are
suitably prepared by reacj;l ng a conmpound of formula
(V) -56 - O NH (V) wi t Hilig conpound of formula (VI) H
\a% I‘AM%{ & dR8 are M’ﬁ@ﬁeﬁd%y Séle&éd f;’@l;l‘ ned in relation
or mu . The reaction is suitably effected in 5
ar(a)o rg amdrogtma hvlenﬁrlﬂggmeéy 1, diigpoyeracthenyaFypnat m‘épe('}la’ataél@’ 1,
tenperatu f
convem‘i\’I ﬁ%“l?é‘y &fﬁﬁﬁg‘%&ﬁk@ ’éfo&rg lﬁ?gi'}g?ﬂ: the heftemcydyl
Al tern @Int:luéing hetenrapd) mdisroofrclym m;]kal (@nc)udqxgg/hdwoaryl-

repar ea on.a co V R3
?w |p) ?vgéf\%é J:Wh"ﬁ?nﬁiy%&]g ”a"raé °§%° %le?l?’ if I”ﬂh (R
rel ati Qetefdé%émr (nitdhﬁln(tgl llietcfib:ﬁyl) aectrédyalyl- gmmllfy]l lomtltudmgl

roups can be optiona r ot ect an IS a ng
O ouPS pesn rroalkRd g RERPTa G SR doyans g fabls

conmpoungveh afosBy I, ¥droRs cfebnBAing (OVatky ABfddxy Gnxlkyl,
pr otecti nghgr oups can e rerTDVGd usi ng Conventl onal

met hod <5 salkieksi Crsadlgiearenyl. the - cdmisrine BMN-Nehquakyfapino
can be

(1) or aﬁ&’ Qéﬁﬂl‘ir%geﬁ Hods E:le%écnﬂngtﬁ%: gﬁ%vepﬁwnt | oigrécﬁétéefsh g{rﬁagu(!le%endmg
met hodSlpon valency@onsjdttram lfecﬂubstmwybsng geoyp seleeied fom
reactiqn.are

Feact i ReBErnRUr S bt AR il sl ay
Con'pounﬂ&pﬁénailgrdmd@d(td/h kylplatrexelyj t abl y prepared by
reacting a c formula (111) as defined above
w&’% a%&f?ﬂﬁb?ﬁ%ggnmf‘g ¥ a (VI11) LT NI (V1) where
L and 12 are | eaving grogpgsuch @3 hal ogen, and in

particular chloro. The 5 tion is suitably effected
in the yhwae&nieseirted fom Qn@R%a% @u%(ﬂ é%sgb&y%rg(o)o

hydri d " 00,
t)e/mraler Z?ugc@s%@;@?)?g@ R ¥eN€R ger. N?R@JY%O)IQQP Eesse

conveni &HR! w@)Oa,bmmud& NSO, satw DR8>, CR %0,
Compeunc s A TS, BT ISR

anal ogohisirsghlodsalkflj ch woul d be apparent to the
skill edRM is hydrogen, C,. alkyl, trifluoromethyl, Ci.salkenyl, C,galkynyl, aryl,
Cs.12 carbocyelyl, aryl-Cygalkyl, or a 4- to 8-membered mono or bicyclic

heterocycly! ring (including 5 or 6 membered heteroaryl rings) or 4- to 8-

membered mono or bicyclic heterocyclyl-Ci.¢alkyl groups (including 5 or 6
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10 chem st. For instance, exanples of conpounds of
formula (111) and their preparation are described in
W2001094341. It will also be appreciated that

v&&zo%%‘é% 3cgf the reactions nentioned herein it

b <
necessary/desirable to protect any sensitive g‘%%@”?"r?m
t he conpounds. The instances where protection is
necessary or desirable and" 237i t abl e net hods for
protection are known to those Is skilled in the art.

Convent i on rot ect | ups y .be used in
accord aﬁ’@@ hefgltoawér 21‘? ﬁ‘g%f &P eanfifvgqerqn} A ati8n
see T. V\ém&”ﬁagl a{\:’x;l-@l SAkY1VEtGH MBS ghﬂu@ﬁ%ﬁ&b&)aryl),

Synt hesi s ey and Sons,

r eact anheferopalylda-sgfikpufslusingthetesoanyk Graalky A EEwRY atsroptionally
hydr oxy I t

some of ‘{bﬁ%@’éé}g t%1 [ gﬁzdﬂr?gl%tclgrghlg %B{?er g%%o, }% $ |at%g‘g$ ]éﬁglkyl’

pr ot ect hydyoxyrhypkylo€; @tkoam Quqaliylcadbkayil A¥Ch.eallgylamimoi er, N,N-

or oup. <ol aee R oy BBl eI e B S

ex gnrpl en@xdﬁgé ﬁ@%&)ﬂ@péd@ﬁfgyﬂpon @albllwymﬁw@awng {e slubstltuted by a
t - but oxycar ony an aryl met hgxycar bonyl . grou

for exaHoNB SHesiss 5%%405%91 sl on 1 ey fyygarigioglypnd ppere
exanmpl e Reqsant atogllg Enal BRIoPhGEILY Qﬁd%@@gi 4SS Bﬁﬁe the
above protecti g‘gﬁgroups necessarily vary with t

ché®)ce akrqupef sexrionguig®up. Thus, for exanpl e, an acyl
group such as an 25sa '1%’&‘ poyl or ahy}oxycarbonyl group

or an ar oyl group may be renoved r exa

hydr ol ysihsred’tifa direatbbabbres beertedsimh OadRah SaISR)aISDz, 0S50y,

v oxt 5. PREQCED, EXFORS. cORR ML 2RER oo &
t - but oxyN@'HOWINE@!H oy INERAHCLB) O-; SBNRHEMUREYSOS, AR )0,

| o . q
ﬁ; g:rgc ﬁ ﬁél?Mbg b Iﬁ)t»q(gll 7&77 W, ﬁ%gl g gs 13 f%pan(galntly selected from

trifl uohp@@ggnl&@gmgyland an aryl nmet hoxycar bonyl group
such as_a. benzyl oxycar bonyl group % be renoved, for
%‘? y

exanpl e R by 2y elbdeitate-sikesy Pe%f%a@ pdenes gylengCs-iz

pal | adi § id
Por | oxammr e Ry O (i AR i) o RS,
al t er navpienaly @t@muitqd@ygmg lqpmbmglaumrsﬁln@tﬁ@/frammhab) bydoyy,

is, for 0 r

r em)vedcﬁ ftggiea‘téaﬁogymp %L éljﬁungl g&/‘%lk}%{ym%o k%?nuﬁ' Dgmino;
di met hy IZanhadopnﬂpqﬁoamhyE cyaro, mtrblarhlyd‘g az:anbecycl%{l or

sui t abl rot tin u for ah for
exanpl e%tg §1|(m§ﬁ’8%k¥% eé?ar@(gh’ﬁ gﬂ%lg?& g}/lorar oup
such as s&ﬁ;ﬁfu\éhts liicimay be gfe@bme of @iffeR@¥BBNEEDRAE Bitlo,

or an iao arl‘zy met hﬁqe }group for exanpl e benzyl. The

depr ot elusdiyl PeinS2- el nyliped Sherteoxy gt @deseiypny
groups WedelocRAGIES WltMn\ZaJmeﬂ\élfyrbeEﬁq ULTNS @uk%ﬁltuents orZis
protecting group. Thus, for exanple, an acyl group

such as agmouplafawofarmgla Gl ar oyl group may be renoved,
for exanple, by hydggéym s wth a i tabl e base such

as an al kali netal oxi de, for earrplellthlumor
sodi um Iwhereak} idecleddtd ﬁomal R 8, 80, 80y 08,190, G(@)@) OC(O),

by nyar SGUE Do RUEFE NS LN CR B cton T ©

pal | adi uRyHCEaYBANR'*)SO,, CR$W, t:@w)%s @ﬁ@N@@‘P)c;m”gJ %Qre
for a carbox group is, for exanple, an ester

group, feah %x a%fﬁﬂ@ead%v sSipctest frem héihﬁgfrn gr%aﬂkm%

may be rg I a§e
such as sgg?y(ﬁ?no y Prc?%ége@“églrkypt?we%] ?CZ a W”L%ﬂ -
group which 20 may be renoved, for exanple, by
treatment with an acid, for exanple an organic acid
such as trifluoroacetic acid, or for exanple a benzyl
group which may be renoved, for exanple, by

hydr ogenati on over a catal yst such as

pal | adi um on- car bon. ~ The protecting groups may
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approxi mately 0.1-100 ng/ kg, and this normally
provi des a therapeutically-effective dose. A unit dose
formsuch as a tablet or capsule will usually contain,

WPepo7eRBAPl e 1- 250 ng of active ingredi ent. MRCIIERD/090251

28.

a daily dose in the range of 1-50 ng/kg is enpl oyed.
However the daily dose w F30-necessarily be varied
dependi ng upon the host treated, the particul ar
30route of adm nistration, and the severity of the
il'lnes s:aibebyugyllar@latﬁ;du(ylb\hetexrodjmigll (mchidmmemdryl) oner

the optehinm Hatagetof et ek B Sl By S

vitro kB4 &stmﬁnﬁﬁﬁawmcﬂ Hia§ b@ﬂfe@yms et @Cfefent, selected from
i nhi bitors of EphB4- medi at ed osphoryl ation of a

pol ypepelogét @Hg‘/lh Hsplienyl, l%rsﬁlgl}ylm grdSerdormaand wherein any

oo EARSEATREEL LI HARRGR et 4o st o
bi(d) i nYR R’ polR/pepRf die J@u@istogahe t(> oot 4 fusqsbol-y6-@Ty

i n presence m. AT The cti S

by addll??@ﬁel 45%?% fo’i%‘é gld r{Mgmf e ?1 avi |Sﬁg%g‘§?(?gn
donor ] heg ﬁsaﬂ&bleczhrdﬁah athnt yehddo, ﬁllﬁgkﬁlummm.(,ajbﬂt ahinbd -
an 0S ated ¢ ; resi dues

At | priossapiss ore L ST B2, et s et gpe o
beads bhHd HeRrRRRASRBREXE BbALXHAS bilphe or himgerb FWHRE saGphur

t he donor & acceptor beads into c]ose proximt
Subs eqLserRs BRYE: be amtw@ﬁlbbwl@lﬁﬁél g @rinliPh B, @{hefeae}’ (> groups
gener attﬁ%f & gﬁggtﬁﬁtegﬁ%/ % fih,68d Whele AithdRh %ﬁ)tms\’\ﬁéplan(ﬁng
chem | ut i nescer on e ac ept’'or beads, l|eadi ng t ol
| i ght amossyabncsmonsiéﬂam@my b&wfexbstutgﬁqéby pigrand { yNhese R
directl. tion ate
phospho y‘g qig(gfr’]mg% (%0 Rts 2G Eﬁik}gl%%[% ??‘ﬁi éﬁﬁ;{g’zlgjr ed by a
decrease in S|gnal 15Test conmpounds were prepared as
10 stock sol on DMSO (Si gma- Al drich Conpany

| ISE FPTHITARA r@b‘:fas@t@sps 4XT Cat al ogue No. 154938)
and serially diluted with % DVMSO to give a range of
test concentrations at 6x fhe required final
concentration. A 2pl aliguat_oR each conpound dil ution
was transferred to appragp e wells of |ow vol une
white 384-well assay pla (G gi ner, Stroudwater
Busi ness Park, 20 Storehouse, & oucestershire, OLIO
3SX, Cat No. 784075) in duplicate. Each plate al so
contai ned control wells: maxi num signal was created
using wells containing Zp@-ﬁgf 5% DVSO, and mi ni mum
signal corresponding to 100% i nhi bition were created
uSkvngreB| RS a6 ORE alenhdegerdiddily @fecdFMnEDTA

(Sl ma- Al dr'i ch ny al ogue No. E7889

t héa as sAydrogey, ’éag‘glt? %Omﬁﬁﬁp% Boin 289 W6 Iaﬁ(yl
each we Q&‘ﬂéa%l IRk hetdddardl) Qind
assay mbgga?%n?g@%l ng l| ﬁlglll m%%%(}?g??% I‘IlS 1rgc)) I\I}I
EGTA, 10hieiveagiesil gnheigeeyslys (mqlp\dwg)wtproa 5EERISPTE

1ng/ f
SePue s at P s @adRlon i QTRLBERALBELLEE b AR e
g;:a HI Bbpmsamg?(; 8(Stsalk}éllg}7dro@dczgél@ﬁ fr ?llbuy,@fld @GYA 1qmogen

al ogue - .N (0] e -
Sobat ¢ e eraton [ eieiky 0 miebisahay, denshtyk yi valency
Bagnol Sé&%zc&ra@@ﬂ%e sulfatifufeans e, %@@}1 @leegd&odohydrogen, Cy.salkyl

61GATBLB) . Assay p ates were then incubated at room
tenper aptiFesallgicarb Oﬁl’:lur The reacti on was then stopped

ddi top buffer (10nM Tris, 495nM
@ r%&?(ﬁ%f%gg‘if cont |ng 0. 25ng each of

AI phaScreen anti- -61 - phosphoTyrosi ne-100 accept or
beads and streptavidi n-coated donor beads (Perkin
El mer, Catal ogue No 6760620M . The pl ates were seal ed
under natural lighting conditions, wapped in
alum niumfoil and incubated in the dark for a further
20 hours. The resulting assay signal was detérm ned on
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i ncubat ed overnight in 90111/ well of nedia containing
0. 1% Hycl one stri pped-serum (Fi sher Scientific UK,
Cat al ogue No. SH30068.02). Test conpounds were

as -62 - 10mM st ock squtionsinDyEg <
vft%?fgﬂ?/rﬁas% 3dri ch Conpany Ltd, G Ilingham Dorse gBéooz(%ozal
Cat al ogue No. 154938) and serially diluted with
serumfree nmedia to give a'?f]a'nge of test
concentrations at 10x the required final
concentration. A 10pl aliguet of each conpound
dilution was transferred®t o the c&Vl plates in
dupl i catuhersk? 5 .sclodteli hie CAR'S Siges wont r
at 37C. Each El ate,al so_contai ned co%’r g)l(%d\%/’e ?gc@é
maxi mum&GEhaCHRR b rEN@ D uBIRGICH PORIRY), 86RI%S0,and

mi ni mumsg), gnek di 8%, . nhi bi £ i,on
creat ed uég% )vve #geggﬁtb ﬁi‘ﬂ%ﬁ%&gﬂ?{ef%Ppedrq?g%ndglgﬁbsgx%%%d from
known t dyéioetn etCiEpliB4 activity. Reconbi nant

i ngaok %T?g%@ SRR DR, Sguaiagt Gk, arl
Fc- ok ' :
e L o o
0. 3pg/ ‘nng?ﬁng%Lﬂ’izﬁml’%@edﬁ’é@%ﬁ@ﬂf) ediergizay radkSon

| munoResbasyehyirbsocyNOr G ! ,

Canbr i dgeshi}‘rég/, UK c%%i?s{nz, ﬁcﬂé%%&dgﬁ%g@%%%g@ggg)
in ser umysHREedRAnY ayglablsmarbpnatoas batoxathai, theno, amino, Ci.
occasi onaky) My E i 0 e t, cell.s
vor o 1500 g G e PR R AL TP Chip B,
concent PaNiINHi@fsalkylghing ahdpn2aitmgamuttess plessd? @ th@heterocyclyl
i nduce S | ation., Foll ow.ng.stinul atjon

the med F%%@?’e%@%l{ed#gauﬁ 9V HED SRR t?er?‘l%ls"lt‘lted bya
1000/ weptoupfelkegted Solblfreper, 25pdikyl i €, Hltylcadsdnl], Rl dhere
3mM EGT@ S%%E%\A NPF, 2rnM ort hﬁvan_ date, 0.27M Sucrose,
10mv B- PR BpABTIS HEY &° OBAMGYY SBidisatiGR Fpine SpiHat e,
2%(cr i t @proépbPGub-irndla4y): 20Each wel | of an ELI SA

Maxi sorp 96-wel | plate,fNunc; Fisher Scientific UK
Loughbor ough, Lei cest&rshire, UK (Vcatal ogue No.

456537) where 3¢qah Bfle® ¥SId U W Wel@led4on bt RRIOQPE O
anti-c-Mc anti bode)(/)a’ in Pﬁogghatee%%ﬂ\?éggd’ é%lohgoz’ 050,

(10pg/ nfO: FFQMY t CAN(RaZeHBEIO, FOMN(BY ) veed (R

twice W R or ahn . 05% Tween- 20 and 0 d
wi t h 2%@%6& ﬁs%‘%’s Nite'd ?%%%2?@? §?f%fﬁ%%%%%e@?yet
ConpanyRLtigla Casalkylergh@raalke syl &er & €, «SRnAKE, arfehalgue

No. 377 1 Ni of .2 hours r oo )
t enper a?aggr)oec.g’%q’ 21{3 ﬁocﬁgﬁg}'\xﬁ@%g%%ﬂﬁﬁ&m HP]W@S}" 52y 560
Tween- 26ptiandlly ntwitatee By vhd &t M6l LlcWpvedibct&Birdm h¥SatyRiroxy
overni ght at 4C. ELI SA pl ates were_ washed four tines

S oTobdirelb ’
with PB 7—@%@0 SRR R0 Cutsatkelgmingror di-feuplkgbamino;
r oom t PP, iuctbhati0ARM Wekd, R GRAkLIAN A AN

ant i phosphot yrosi ne anti body (Upstate,
Technol ¥§ropab rwhigh griierally bkars DD2 2 5Shtit8BtsOahiah ogy de Ne.

16- 105) gaeliel : j % Top. Block. ,ELI SA plates .
were washe d&;d%rg%t’ﬁgn% gt e!\;vlﬂf) %%E’S? W%’O?E%a?dmg é‘ﬁi-%%?ﬁﬁ@l Wherein
devel opad hgiqrcbﬁyml?logdohMthin'Z\@tismd)ﬂgt Eﬁeﬁfsel ¢S @sBubt@icnhor
Conpany., Lt t e ..10440). The reaction was
stoppedzgsf%%rrogﬁ‘gpﬁ%g%uﬁw&ﬁo(vl)% - With the addition of
250/ wel | 2M sul phueXtrHci d. The qb§or bances were

det erm ned .450nm usi ng t he Tecan SpectraFl uor Pl us.
The m n‘fvﬁ%ﬁ?%éﬁﬁﬁ Cid dro tN%%I%@QﬂS&n @PP2, L&), 189)O0.40(0),

t he si I 24 ' © cent [ to
goner ar e N B st CEHPIRR R TRENIC TR Bl ks

Assay The ability of test conmpounds to inhibit the
phosphoryl ation of a tyrosine containing polypeptide
substrate by the enzyne c-Src kinase was assessed

usi ng a conventional ELISA assay with a colorinetric
endpoi nt. 10Each wel|l of Matrix 384-well plates
(Matrix, Brooke Park, WI nslow, Cheshire, SK9 3LP, UK,

AP~ A A
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5 wth 100Mwell of PBS-Tween20. Pl ates were devel oped
with 40111/ well TMB substrate solution in DMSO
(Si gma- Al drich Conmpany Ltd, Catal ogue No. T2885) for

wQpoa7H8®ae hour at room tenperature. The readUTaEB2H00251

then stopped with the addition of 20Mwel |l 2M

sul phuric acid and the absgybances determ ned at 450nm
using a plate readi ng spectrophotoneter. The m ni num
val ue was subtracted fromall values, and the signal

i npl ot tlﬁ&p&ﬂﬁhﬂﬁklé&émﬂﬂy&%&)%tﬂ A1k PANadOR GENLIR{] from
| C50 dat a. unds of the invention were

act i ve hyfrogsie Cap alké,d a%xlayrsheterf@fmyh Enelnding hefervaryd) wiyich
showi n

Acony SRR BAST ) sUESRhRAM IR e BaR0: ArRf,
gener aIS¢lyct9<h Goinrigld, Coealkyd) amd£ mdlkd»eys snd Whereid @pjvhétarocyclyl

Assay s nd 59 of the
Exanpl %ﬂ%@é@ﬁan pltl&%?gfyt}e 3!\%’(0% Pn, an 1C50
Is of 1.25pMin assay B, an IC50 of O. 33uM in assay C

ther il tq tive ).C50 val ues obtai ned using Assay

d?aﬁmélglogﬁ‘f Fogle (ke conpounds exenplified in the
pr esent application are slgéavvn in Table A below. Table
A - Mean I C 0 val ues obtaijhed using Assay B Conpound
No. Mean IC50 (UM 219 0,44 227 0.19 241 0.13 258 1.08
293 0.23 309 2.53 318 0. P6 0.51 20 .
Compounds of the inventi gere al so found active in a
Ki naseProfil eTM assay "t or R ki nase activity

ph2&’
operated by Upstate of Charlotteville, VA 22903, USA
For instance, the conpound of Exanple 1 above showed
an 1C50 of 15nMin this ?ﬁéﬁy. 25As a result of their
activity in screens desc ed above, the conpounds of

t Reheldi@ 81lBst bR 00 RAKE, %psﬁ 8fdndbered %ﬁéﬁﬁfya rifd Wih
treat ment of di seases or nedical -65 - conditlions

néﬁi?lérf’%‘al']éqﬂ??ﬁén‘?)ffhelweﬁasrlﬂde@yn@pﬂB&elmﬁi@nact ivity,
i@ t |B§d1%gﬂpﬁﬂ6d§1ﬂﬁ%ng ﬁﬁu %n%ﬁ@%“ %gz?n%nm't:rehém allfyl

i nhi bitory effect |navva i N nee

such t Ceaalisemit. Coralkpnyltang, hﬂdﬁmubdiéndﬁdmg detproasd)y tnd
i nvent '\Aﬁl@reﬁ{ oa?ﬁ d h%}olgg yl qc}utdgne e}e ‘g"}%ls gogas

proliferation I'gha
i nhi bi ppdenally sesetufEphdbng mzamtble darb@n atdm By Ifam;r'ﬁgbdtﬂﬁlﬁ

may be used to pro rolij atlve ef f ect
nedi at §§ar EHE% ¢ aﬂ‘ygé’?@r%{ﬁ'ﬁﬁ vk (Pﬁyoﬁldoqﬂyéﬁﬁgﬁn

| n addiatonBpreserih &ldhefdi’cb’ﬂ?@llyﬂﬁllﬁleﬁf:s Itna;e depatRIMg PBn FB¥ncy
al so be acélve agai nst. the Epli A2 or Src kinase

enzy me§onsidezatiops, e éBlPFBBLﬁ‘\idy TEQURPedestaddrqus Bridrpgen, Crsalkyl
producegr enaHaMdAdand Src kinase inhibitory effect in a
war m bl ooded "ani mal “i n need of such treatnent. Thus,

i 4bX he a@EHP sz Tasmuia{&)pr esent i nvention provide a

nmet hod for treating they pﬁ@d [ ferﬁtjoon of mal i gnant
cells characterlsed by 1 nhibition of EphB4, EphA2 or

Src enzgmessX’ is selectédizors QPRI o S@)Sdgeomdcopc(}n))@duce
an antl t6 fiec pne ar. 1 n part
o o LU SRS SO il
SO,N(R'®), and N(R'®)S0O,, where each R16 is mdependently selected from
hydrogen or Cy_salkyl,
R'" is hydrogen, Cy.¢ alkyl, trifluoromethyl, C,.salkenyl, C,galkynyl, aryl,
Cs3.12 carbocyclyl, or a 4- to 8-membered mono or bicyclic heterocyclyl ring

(including 5 or 6 membered heteroaryl rings) and wherein any aryl, Cs.;,
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According to a further aspect of the invention, there
is provided the use of a 15 conpound of fornmula (IH)
(R3) (IH) where le is selected from hydrogen,

@ 8y C2. 6alkenyl, or C2_6al kynyl, wherein the
"%\9%‘&97/0 S8Pkenyl and al kynyl groups are opti onBFT/FB2007/000251
substituted by one or nore substituent 20 groups
sel ected from cyano, nitro33-0R2, -NR2aR2b,

-C(0) NR2aR2b, or -N(R27C(0)R2, hal o or hal oG _aal kyl,
where R2, R2a and R2b are selected from hydrogen or
CL. 6al kyhbeeichLstersyply] (indhpdimpipteraery Retoups agepHenally

with th o
Form o 5 00 nkPRR g pPlabf AR I, AR R P iR
opt i onalsalkylclmdtwyﬁ?ssaékylaa@aumm #l.. 6ﬂbylearbrawbm Sekaictladino,

car booy O N4 vl Eppingianldnf et fipEn Bretbns i i HpgigSion
or unsatmui@iceehay aiweﬂd'ingoqqioh arhdyyconsiferthiibns] Bdsubgitaiy by a
avai | abl e carbon %{g%/o@one or. nore substituent

o oups. EEBSEIBTH RO A0S CyaHsH i aediogsareRTa ok phere
Cl. 6al k %&’ sulphok Q‘bo?n‘sglay b%@Jp'ﬁMﬁall@%lﬁﬁ&d Zo h SulPhur bxRiE; 2),

or -N eRb ere are each i ndependent!|y
sel(ekt e@geowﬁﬁﬁlm%m@@éﬁ) Cmal kyl , or

Chal kyl carbonyl ), ang_pyiere any nl.grogen atons in the
ring are opti onaI |y substituted b a Chol kyl or

Cl. 6al kytherrbany direqt bpsd@ms selectat frém O, NRAhdS, &4 150y 68P:,

i 11 uoRSHaTTT O LA & R TEPES Gy dma N0

sub- f or miese dath R! i m)ie;yanemlyxae&:tsd semagtirgeh 6001 alkyl;

di rect hgn 502, 05 RI 3, CO

CIH( ORES% léd%rm %kylmnaﬁy%en @M’fpéma yjegng) gigdene, Csoro
C(1213) 28sbo&slchsh %&&cy@(y?éﬁ&l@d&%ﬁle’iéroﬂw &K&%?%%R%%)%
wherein R13 i s hydrogen or Ché6al ky is sel ected

from hy @PbefeHy Slilee@ by gag or moge @avnééﬁlypted Eomghlac rgrpxy.
C34cycl qgl I

S SCyCIQ%aimlg}k/ll(é?{aMJog cer’ﬁ)t glgqyllc/:@l %ahqglakmmo or di-(C,.¢alkyl)amino;
het er ocycis wl@ﬂeﬁpklybmeﬂvahyy@fo witocdry has/hmocm‘bﬂ Gmelflipg
substit r

hal 0, t lrfl%gﬁ) wl)f)‘Pre X 8?t90rna{g)f)§arsgf 81{‘5) Sc'ub§§ltl1§xﬁ§ %&Llch rgay be the
car boxy samnapbdifferght, sebivfal fkamn 1aloG2, eﬁkkaamMng]ﬂ(pxy and wherem

Gt ko PO b Sl B oo S B 6B s o
20C 1 6®1ka>gmrolﬁ@wfo;rmma¢h1§al kyl car bamoyl, N,

N-di - (C1_6al kyl )car ﬁ _6al kanoyl
C2_6al kanoyl oxy, kanoyl ani n& Vl)

N- C1. 6a|d«kfévé Xﬁzs@@ét&ﬁﬁ&ﬁl(ﬁmwbs €8, §©£ kY Eat B(6, 0C(0),

N- Ché6al k 6a| kenoyl am’ng, 'C3 6 noyl'am ho, *

N- Chéal E}Q%)Spaw%d,mm )th,WWemash&myl

N, N- di J
BRI BB e 0 T

het er ocywiixpgery ICGJ-lsI plkyi, tanylnod I&temqﬂyckyhehdlgdlﬁ’éhé:ﬁaaaxgl) which

20071 0B S8 s P 8517 oGk et aen 1% o e goe g ent

sub- f or Ruleaed ﬁbﬂn)halo( B Jalkyene Reallag, aﬂd&whel@ﬁ afyHetEcyclyl
are each independently selected from &@ydrogen

hal o, t rEFPYPIH t HRPLionally; beprs d 05 AORA SYBPLINEYENO, nitro,
C1, 6 al kyl, 5C2_8a|keny| C2. 8al kynyl aryI C3-12
carbocyclyl, aryI-C1,6aIkyI, heterocyclyl (including
het eroaryl), heterocyclyl - _6al kyl (i ncl uding

het eroaryl - Cl1. 6alkyl) and wherein any aryl, C342
carbocyclyl, aryl-C .sal kyl, heterocyclyl (including
heteroaryl), heterocyclyl -G slkyl (including
heteroaryl -G . sal kyl ) groups are optionally
substituted on any avail abl e carbon atons by hal o,
hydr oxy, cyano, am no, Cl, 6al kyl, hydroxyCl, 6al kyl
Chsal koxy, G .sal kyl carbonyl, N Cl- 6al kyl am no, or

N, N-di C1_6al kyl am no, and any nitrogen atons present
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R4 is hydrogen, Cl1.6 alkyl, trifluoronethyl,
C2, sal kenyl, C2.8al kynyl, aryl, C3-12 carbocyclyl,
aryl -C1, 6al kyl, or a 4- to 8-nenbered nono or bicyclic

whRet@rgsyEl yl ring (including 5 or 6 nenber ed®CT/GB2007/000251

30.

heteroaryl rings) or 4- to 8-nenbered nono or

25bi cyclic heterocyclyl - C1;38al kyl groups (including 5
or 6 nenbered heteroaryl - Cl.6al kyl groups) and
mhereln any aryl, C342 carbocyclyl, aryl-Cl. 6al kyl,
heReﬁntynuybfimdeHmi@@@heteroaryl) het er ocycl yl -C

t _6al kyl (including heteroaryl- -68 - G .6al kyl)
groups are optionally substituted on any avail abl e
carbon atons by oxo, hal o,p&yano, am no, G _al kyl,
hydr oxyChol kyl , Cl1. 6al koxy| CL.6all cyl carbonyl,

NCl . 6al kyl am no, or N, N- . 6al kyl am no and any
nitrogen atonms present i het er ocycl yl noieties
may, dependi ng upon val onsi derations, be
substituted 5by a group serect from hydr ogen,

C1, 6al kyl or G _ol kyl carbonyl, and where any sul phur
atons may be optionally OX|d|sed to a sul phur oxi de;
iii)a group of sub- fornul g - X3-12.13-2Z(v) where
X3 is a direct bond or is E | ect ed fromO, NR1l7, S,

SGNhéiQﬁ R282 6 iAGE )

EAT LTI e Ly O e
516 14 repppdentiyre yied frog( R17) 25 and

ﬁ[‘%zz g(ﬁdg)eg hal@ﬁfﬁoﬁﬁ?&h@%ghﬁ gq%gg ggaelg)tl 0, o allyl

Q%Frogen or

(31 6al Kyssekrenyl s@lésymoémleheemcycﬂga (BaludingyhkeRRryl), and

e o oo 48, 690 BIEHS b DB BEN ot b Rt "
subst i tqmtlenhllyysuliéﬁmm mamalmmmmmmlé h9Boxy,
hal o, dr ox Ch ano, am no,

G _6al k P %18“’0?' 4 »‘/Féyd@évé Yhidkony, fud avitgrogen
trlfluommnﬁﬁb&ht (63752 1120 Iyl Shoiediey

or heteroc 1 gplnlnclué?ﬂkbge{%roa?ﬁ?§§ﬂﬁ%u%ﬁﬁgggX@h%J
opt | oné’PPi} & bf spstibuted pysa groyp prlected i hydragenh €, ¢alliey1
sane ofor @, {f1eN&Rbon §elected from hal o, C1, 6alky1l,

C2_8al kenyl, C2 8alk and 20Cl1, 6al koxy and wherein
artd) hetaé’f%‘é?y‘tflsyﬁﬁgm I\W thin Z optionally bears 1 or

2 0X0 substituents, %lesz;a grg 5) of sub-formul a

(Vi) -X4- R18(V|) where 41s selédfed from0O, NR19, S,

SO, SCwhegsE2i ss@@tecﬂ(r@)l@ NBCf 03,,SBSCH ORLY)COGERH)B! 9) ,

PNCRL 0 oAb R o RS 0. SRR A RIS,

N( RL9) SO, amﬂéﬁ)saghvﬁi@ dofi R'Ti SRR AGRB Y
sel ect d from % én or CL 6al kyl angglgl fiy¥sclected from

sel ect ﬁlpgﬁHF en, Cl,6 alkyl, C2. 8a|keny|

C2, 8al Ryhy hydrgid, €, Gt y!

het er ocycl yI 1?)lknc d?négﬁgﬁoﬁ)@gttﬁ% Cﬁfﬂégyl %sﬁﬁynyy atyl,
het er ogﬁﬂcﬂ boeyehdadriaf- t¢ BMmhir&dgnh&tcel’owc}yd heterocyclyl ring

30C .6 a a or, 2.

subst i ?l hglﬁltiﬁslg\ﬁ&hﬁ%%%{e%% e{%a@;} E‘ﬁéa(l}ﬁ “ﬁﬁefef%?‘r@ﬂy L Can
selectembbﬂ@hdh@wumyﬂilﬁhmwmﬁ heeroark Sg%,? yl
and Cl, 6al.k V\E r8}7/ 085833PCT/ GB2007 00022
69 - WHEreT Br?{}y ﬁ‘é%”@ 5 Pwtogrs (9@ hakf. Ayamegamino, Ci.
opt i ongdlky, lbeﬂfx Clealiy], 2 QHRoRH

and R6, R?% o 3 %@%ﬁ%&‘gf’%l gg 2 le

t oget h8FNe %ﬁ%}damwgéad 8oy @tfogen?riiwtentzreafeedlnrthml}pterocyclyl

wh 0 m ndj d f
ok Ztr E'r glt Zeglbg m by :?lgpéo ﬁtn%r@g‘{x IUJS;/IQtS ﬁbcgg%xg%gtrég&lls q:h %h% Tuted éy

avai | abl e carbon atom by hal o, Cl1_ oal kyl,

hydr oxyChal kyl , am no, N C _6allcylam no, or

N, N- di Chaal kyl arni no, and said ring nmay contain one or
nore heteroatons sel ected from oxygen, sul phur or
nitrogen, where sul phur atons may be optionally

oxi dised to a sul phur oxi de, where any CH2 gfoups may
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or a pharmaceutically acceptable salt thereof, in the
manuf acture of a nedi canment for use in the treatnent
of cancer. According to another aspect of the present

w@yo%p/ ésgﬂélthere is provided a conpound 15 o{)%,g./ageqoa?mm

(1A, (TB), (1©Q, (1D, (IE),

or (IH), or a pharnmaceutica %_y acceptabl e salt
t hereof, as defined hereinbefore for use in a nethod
of treatment of the human or animal body by therapy.
Thus accQrdin a_further aspec t i pventi
there i sg%urpoi?%a{eg frgnblgr%oce oél (fgﬁ(?’ L%ﬁ‘é?lgﬁf%{gﬂy)l an? PRyre
( I B), ( Iaﬁ?}r sul@h@)atorﬂsT@y be dptipnallyl dxidisad t6 b kilph@roxie;

maceuti c ?Flb%%?é tabl e salt thereof, as
def hed P ?lé“ t?se as a medi cament .
According to a furthgligrégpect of the invention there

G0 (e 1 & ks r?q‘éﬁ%%n%r pelested E“pmoéyﬁw §/63,0,) 050,

phar mac 17

her ei nbzif&%re efﬁﬁglﬁ@) Q{lr\ct 1’on o ?h x%ﬁﬁg%goz
i nhi bi t cwlgpl@éa%h&” mm@pm&lmﬂykﬂelmt&dd&oa’nhmbcbges m:ﬁl atkyl;
man. 25@9@ ct ..of the invention

there is provi 'CP %‘y{%ﬂ% &ﬁ% %]fy eé}eé’gﬁwé}ﬁ(&y £ BT o Pl a
(1), (1 Ahrbotyd®l, hétepyclfll(Belud{gBeterddrfl), ang bﬁb«m@n n(ayl&

or a pharnaceuti cal lXC} acceptable salt ther

def i ned SREPEAINISEPSIES B YRt MAie EREPL elects ani bl hydrony,
medi camantalkor Cysidxp, dyaso, @ﬁﬂﬂﬂ@l L0y 18hin80r Epdctﬁié‘amyl)anuno
inhibitory e fect in a warm bl ooded ani mal such

man. 30Acidele Bifluormetiiloy e nimpanl, oe)flet@qqeyqlmmnmﬁm

there i RO EGHIchRSHMSAY BEard1 6 e & g
(0,1 AR P dpicipfppta ) BRI, {416 b i

or a phe‘samoedxffem Isyle(a@d:ﬁ@néubloeCsaﬂky axhrbewﬂgoxyamd wherein
defi ned r Qe of ~a

ol camdl PFSPREQH ol i Z IR ACIGS 13 22p fiafucnts, o
EphA2 arilis@rgrolg afaab-forniuiak(lvi)ory effect in a

war m bl ooded ani mal R as man. According to a
further feature of tiqulg aspect of (¥he i nvention there

IS proviviege A* netheadd fron cprmdﬂcs r$g) smz,mllcmb(@)d Q0),
effect in rm bl,ooded ani,pa

o edor A B R B T R (s ot <RI i

to said f c 8l
o 521 0 1800l LA AR, ORIt o
(1G9 or f{qug}%n (or alky hwln@tmmyalﬂl ingludinphetbrioarydatttich
th f,

furt her PRI HeBRd 2 EHARERR Shich oy HEBETML BPibErcF
is pr oviSdbdtedtﬁnHt}tahd G ealkypy amd (& issioan aﬁpwmmnlﬁphl@e’iemcl}d:lyl

Src | cinase inhi uto f.ect n|b|to ect ioin
a vvarmtﬁr%u@d‘@]gh t%n c‘ﬁ’ ’3&9{%10 8’@8 of such

treat ment whi ch corrprl ses adm nistering to said ani mal

31, fective am)?nt of .a _conpound of the formula (1),
(I

1s ggpgup of seyforpplg)iiiy) | £y - (1 F), (19 or (1H), or a
phar maceut |‘caI |y accept abl %:sal t thereof, as defined
her ei nbefore. According to further aspect of the

invention there is provi deEa conpound of the

tsformula (1), (1A, (IH , (1D, (IB), (IF),
(JO or (IH), or a pharng caIIy acceptabl e salt
thereof, as defined heréi ntef orr®for use in the
production of an anti-angiogenic effect in a

war m bl ooded ani mal such as nman. According to a
further aspect of the inveption there is provided the
use of a conpound of the fBPhul a (r)y, (rA, (TB),
(1o, (1D, (I, (IF), (I or (IH, or a 20
pharmaceutically acceptable salt thereof, as defined
her ei nbefore in the manufacture of a nedi canent for
use in the production of an anti-angiogenic effect in
a war m bl ooded ani mal such as man. According to
a further feature of this aspect of the invention

N
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of the formula (1), (1A, (IB), (1Q, (ID, (1E)),
(IF), (TG or (IH), or a pharmaceutically acceptable
salt thereof, as defined hereinbefore, in the

woe0erfoassssir e of a nedi canent for use in the tRCTALBERETT000251

of solid tunmour disease, in particular neurobl astonas,
breast, liver, islung and ggl.on cancer or |eukem as.
In a further aspect of the present invention there is
provided a nethod of treating neurobl astomas, breast,
i \V\élbl,'elﬂ i dgpsicond of BF ernd RER Qlﬁfrplﬁihnhﬁjﬁlkaﬁmﬂﬁ%ﬂ’l i€independently

g ded ani mal, such as man, 1n need such

&4t i ch conprises admi nistering to sai d ani nal
an(eﬁffeﬁ dry@n 20 il RfroRe GAMRAN, Cosh 2l (!

(Sen NHRY i f188ro %T%’nﬂ 1(o|n%];£hotx d%(q ﬁ’ 2315}(1

| A (1 C 20
ga p%} ar r(TﬁczéUQegltla%lt gaslqmle pyh beereatlyl (mmhrdmy‘ heteaSard§fahmed

ner of nbarars maoi e Ihp Rl 1E8GEE pe PR b Aremy

her ei nbefore
i nvol vegptionalfydaibstitod bo atyh@allshipeubeh Abmt BEhAIB) W@Hfo'x? n,

conventj onal surg:e qv.}@ﬂr r adi g:t her ap % or chenothérap
Such conf 8RR &astisH ey hesalioni @waliows; aRﬁQHYdfltr@m
si mul t a«:naﬁslﬁl,eséiﬁM@h&t&ocﬂyi%&fe@&xﬁy%ﬂ&té ﬁ;ﬁﬁl'vgﬁ,ngy

t he indivi dual conmponents of the 25t eatnen

field ofofEgREsS: Pf’n%’@ﬁtégt?d by aigeoupstlesied frmdiyitoger, € wiley]

a combigat,iARyRibehyfif erent forms of treatment to treat -

each patient with cancer. In nedical oncol ogy the
ot fhar c%&?ﬁ%éﬁﬁ“bsf?rf@ﬂaéwch conjoint treatment in

addltlontothe antl-an enlctr atment defined

her ei nbef ore_nay be: surgery, ra(f gt her apy or

chenot hereapi’ isSelehted fromd R Apg, HBYSO.N d3olecone(@po,

agent o050 CHUERE Caf AN GEIG8) sBNkid B Dsa. i o

drugs Eﬂ@iN(E Iaﬁ&Nl(Rﬁﬁﬁzhﬁh&@EachQ@m i—ﬁﬁ&pbﬁheﬂﬁ'}dééf& ed from
oncol o such Iltylating agents (for exa

ci s- pl AVFPESRHY i kbin, carboplatin,

cycl opd$ pdigsd o)

chl or anbuci | %ﬁg ul lpétﬂl%@eiﬂﬂﬂi%ﬁéﬁ&} @%klﬁ%&%}é’a@aﬁal(l}yny L aryl,
ni t r osSurzEhocyet Phet=b Stmenker¢d mpneordipictic heterocyclyl ring
genci t as\ fl.u rimd

ke, 5 P60 eler AT i sl e, S5,
met hot rcasbaexelylcheteyséyelyl ndbding héterearyBragoupy dfeQ:)plﬁUﬁe@@)

antitu tic for e l.e anthracycllnes
li ke adri an@%éﬁp 183 b(g Wboﬁtﬁfg‘? i ¥On a‘&&&iﬁ&frﬁ'@}nﬁ’ Ci.

epi r ubisgkyl, hydiawyhisaikyl, CigatkoRy, @lgalkﬁcg;borg@qt;@ %P[ﬂéxﬁmo ;
and mtht]g\r]ryc )a %@tlmtotlc agents (for ‘exanp
vinca SFRANS Yoy leming andany Pitsegen fpmp presgnt néthe heter ocyclyl

Vi ndes infvietRB ﬁiayl db%éﬁﬂu@ MD%QHE%Q§IQ§ISJIJ) Epd %&ltut@@ g a

taxotere and i nase i nhi bitors tO ol soner a

i nhi bi €618 SELF‘%;Fd @?Wﬂ@gélplcp@@lbﬁiw Dlmlbﬂczmlsodyl lead where

t t d
canpt o hoer e uERs R e BE Sl ) CRANRERNAE"

ane) oeé@?@@eﬂfgul( faomulx@npl e tanoxi fen, ful vestrant,
lc) torenifene, ral ><%;fs ne, drol g{;l fene and
i odoxyfene), antian ns (f-or anpl e bi cal utam de,

f1ut anwlie:e ik uﬁamtdaencadﬁds Sl RVt fRgTi0 @eNRGE‘t§tS@ sokH550,
ant ago @O%é_@@s %&onl sts &o Pr _exanp goser el in, 7
| eupro NR)), g€t 8@@{(&% 05e0d NER S0
nmegest Mibre%ﬁﬁi RY&9 in, for l e
as anastrozole, let S%fzeg&gyl?\%/%?% orgrhglg%roéxne%%‘t%lgg;)
and i nhibitors of 5a-reductase such as fmasteride;
15(iii) anti-invasion agents (for exanple c-Src kinase
famly inhibitors |ike 4-(6-chloro-2, 3-

met hyl enedi oxyani | i no) - 712- ( 4- net hyl pi per azi n-1 - yDet ho
xy] - 5-tetrahydropyran-4- yl oxyqui nazoli ne (AZDO530;

I nternational Patent Application WD 01/94341) and

N- (2- chl or o- 6- net hyl phenyO- 2-

{614- (2- hydr oxyet hyl ) pi perazi n-1-y11- 2- et hyl pyi i t ni di

l\ N
L
g
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met hoxy-7- (3-pyrrolidin-I-yl propoxy)qui nazoline
(AZD2171; Exanple 240 within WO 00/47212), vatalanib
(PTK787; WD 98/35985) and SU11248 (sunitinib; W

/ , conpounds such as those disclosed_in _
vﬁ%%@&ﬁ%ﬁ%%nal Pat ent Applications V®97/22596?CVQ¥nm”mmn°l
97/ 30035, WD 97/ 32856 and 98/ 13354 and conpounds
that work by other 20 nechanisns (for exanple
i nom de, inhibitors of integrin avi33 function and

angi ost apisn) ] ¢ 1) vascul ar, _damagi agents such as
Conbr et Z%t ggt% %"6/&&%%8" (22()6 AN Ogll?:géqﬂg'% ng, qrylene, Cs.12
| nt er natdadmayclPathetetochglpl diﬁb&tdi:@&téf@\}%ﬁ/ a7 $§@hicﬁ@1aar b\?\D

00/ 40529, MO 00/ 41669, WD 01/ 92224, 02/ 04434 an
02/ 0821 FPhonally substityied by ens qrapore gomppielssted iom kalamytmxy,

those whtGhikay, €, gHlkox$t &dnd Antilte & 188 Linb o8 8&?‘: \}.Iasigg}}/l?dmino;

i
25such as. | SIS 2503, an anti - ras ant’i sense,
gene t het Bhploapiiugrmetayl, ¢yaed, mitiongryt, or hesmnyld (including

appr oac . e uch as .aberrant
253 or apererl FRGRLR R LR S RR e s AR Shiere B e
enzyne pRoedr dfferentselpytyd ﬁmnm@g_ﬁe&lliy_u &l @alBRF frd wherein
usi ng cy, m_nase,...t hym.di ne ki nase _or a _ .

bact eri fﬁx y ﬁléttglﬁgfczgt%?ué’s‘@iﬂgﬂ O%fﬁ]éf D53 1 G4 108Q Sekstituents, or

i ncr eas€ patgrantofsad-esrmatavi)o 30 chenot herapy or
radi ot herapy such as.,mukti-drug resistance gene
therapy; and (ix) Tnifunot her apy éijroaches, i ncl udi ng

for  examtet: Xxs ¥élv@e@RGm 01V 'Y &, 8BPSORCIRS, £6 ERYIE B0)
the i %\g@{q; ci (Eﬁ/]g of patient tunour, cel1's; “such™as ’
transfe Wi YR O RORNER ™), a0l N(RS U8, acherendaeh REUKI n
2, intenhRy&idendy L - r ophage .¢at on

stinul ati ng factfyor ?ecgggfggl'é@}ﬁ%é& t g? gé&a?k 2’%@‘1%‘- clélsgleaed from
aner gy, Mp9evaéheslius iaﬂﬁdawl?m@?dvb(dﬁhm@ I&t&eziujyﬁ viriph
as cytokinpe- riti.c ce , ., appr oaches

ai ng. cyraren 888 6L 2 RS By P 1 RaeS Grtorent
appr oac kelectersirorg halof Cr.jathiytayid 0. cicixly Rodivarci A SOk B clyl
to this Q{ evﬁfh'oif{‘gthg irﬁéﬁmi n %here IS provided a

phar mac&Ut T cal oy 8L e?fﬁg‘ﬁf' SrngbstiEeBound of

the formula (1) as defined hereinbefore and an

addj4t.i onal alpt i(‘a;ft%ﬁgur.,_subst ance as def ned

hereihb&PyP 8 F61oMHEa €8R) oi nt treatment of cancer. As

stated above the size of the dose required for the
therapeutic or prophylacti¢ to treatnment of a

particular cell-prolifera |!n di sease will necessarily

be varied depending on t gst treated, the route of
adm ni stration and the sg ty of the illness being
treated. A unit dose in the ramge, for exanple, 1-100
ng/ kg, preferably 1-50 ng/ kg is envisaged. In addition
to their use in therapeutic nedicine, the conpounds of
formula (1), (1A, (IB) or g)l C) and their
pharmaceutically accept abf” )salts ther eof, are al so

us efhileins 1daStins bARE $ Sivl fht viel opnent
and st andar di sat i onQII(IJC?Ei %%ﬂi@ghzﬁgg}}dﬁﬁg?@% 1?1€ngd§pen'&enﬂy
sy§?1%°ﬁ%dﬁ%?: t he eval uation of the effects of

i nhhybi t e ' i c activi in | aboratory
anikﬁr)ral s%g%%% h@%é?@‘m%‘gggﬁ 3B ‘§,a§%ﬁ’5@§7§’,a$%ﬁ s and
m ce, amepbered bfterbbyeld gaekilling AeteRAYIf RRERRBBIONS or more
agent s.p ... oatoms Ihe i nvention will now be

i 1 ust r 5 EFPRS S HKHIBM R Bxanpl es i n whi ch,

20gener @ldlwherdio anye® anak inchd Aaljons
were carried out,y:?&?r)rb}iq’erﬁl (%rglrer%feof z%lﬂlr(gC(‘jld?nﬁ [ ﬁ&{f‘i’]@
range 18CYRS Eeptional b fdetitutad onembapHale caboraatomn by halo,
gas such as nitrogen or argon unl ess otherw se stated,;
25(1i1) in general, the course of reactions was
followed by thin |ayer chromatography (TLC) and/ or
anal ytical high pressure |iquid chronmatography (HPLO);
the reaction tines that are given are not necessarily
the m ninmum attai nable; (iii) when necessary, organic




(vii) internmedi ates were not necessarily fully

purified but their structures and is purity were

assessed by TLC, analytical HPLC, infra-red (IR
warddossgsivR anal ysi s; (viii) unless ot EITAB®07/000251

stated, columm chromatography (by the flash procedure)

and nedi um pressure |iqui d3ghronmat ography (MPLC) were

performed on Merck Kieselgel silica (Art. 9385);

(i x) preparative HPLC was perfornmed on C18

rever selldphgrs eyatib, antifo, 0,Qalk X BYAbS (R Qa1R), €,_WALRY,Sind any

"Xterra', Br eparative reversed-phase colum (5 mcrons
si | i ca, MH8RSHAIMSRTETERT R hokeierey o meiqites mey.rgpending upon
decr easyaMilcy cHRlRfatiBhs bl E@tiATe
decr easi ngl ¥ pol ar 1rri Xt ures 1ofe mg;bggh?pc{)eg{cgg@%hg@/ggm
acet i c ‘acialkyber Goslkrigaborylaemoni um hydr oxi de (d=0. 88))
angdyacef oLt k¢ du8: - X) the follow ng anal yti cal
’ HP%& net%rggé&\*/\%lrgefmumsué%gwl'n %ener al, reversed- 25 phase
silica was used with a f’a/’rate @f about 1 nl per

i d i | Ma
Spoct r onBes & BREREE SRR R on Se SO0 atler OhGONGHO),
254 ri r‘N(H’?)CO&alﬂN(Réﬁ),m@lsngSOENégkl’%d"b@(keq)S@ﬂQVhere cach

Sol vent_B.was acetonitrile; the follow ng cOl ums an
sol vent® m‘%&?iﬁpé’éd%}' gelerdeshfrom hydrogen or Grallgl at i ve

10 1 PLC wyai$ ipgrcfr@gegpgcqgalg}ﬁ rever sed- phase silica, on a
Phenonmenex 30 "Genmini " preparative reversed-phase
colum (5 mcrons silica, 110A, 21 1 nmdi aneter, 100

. 4 N r ingly polar m xtures as
. %eﬁ?%}%r&%marﬁrﬁqg&ég%ﬁeasi ngly -76 - polar m xtures

of water (containing 0.1%formc acid or 0.1% anmmoni a)
as solvent A and acetonitriJe as solvent B; either of
the foll owi ng preparative FHPLC nmet hods were used:
Met hod A: a sol vent gradiegt over 9.5 mnutes, at
25mls per minute, from g 8535 nmixture of solvents A
and B respectively to a b: 95| m xture of solvents A and
B. 5Method B: a sol ver liep over 9.5 mnutes, at
25mls per mnute, froma 60:40 m xture of solvents A
and B respectively to a 5:95 m xture of solvents A and
B. (xi) where certain conpounds were obtained as
an aci d-addition salt, fdiibexanple a

| ori | di - hydrachl ori de salt,
s wherFRISHWAATE B4 0% BRke®h nih e N e S b e Hhesber

and nature of the basic groups in the conpound, the
e t 10 stoichionetry of the salt was generally not
34 e’?ﬁigff’éla,(’?f‘g‘r'tloggglﬁ'ég‘@) by means of el enental analysis
data; For exanples 10 to 28 (i) tenperatures are
given in degrees Celsius (C); operations were carried
out at room or anbi ent telﬁﬁerature, that is, at a
tenperature in the range gf 18 to 25C;, 15 (ii) organic
sol utions were dried ove qQhydr ous magnesi um sul f at e
or anhydrous sodi um sul f evapor ati on of sol vent
was carried out using a2 gvapor at or under
reduced pressure (600 to 400 Bascal s; 4.51t0
30mm -1g) with a bath tenperature of up to 60C, (iii)
chromat ogr aphy nmeans fl ash chromat ography on silica
gel; thin layer chronatogfigphy (TLC) was carried out
on silica gel plates; 20(iv) in general, the course of
20 whergip hethiRyrigd g grefrerplealise-by TLC and / or anal yti cal
LC-MS, and reaction tines are given for illustration
only. The retention tines (tR) were neasured on a
LC/ M5 Waters 2790 / ZNMD M cromass system equi pped with
a Waters Symmetry colum (C18, 3.5uM 4.6 x 50 nm;
detection W 254 nMand MS; elution: flowrate 2.5
m/mn, linear gradient from95% water - 5% et hanol
containing 5% formc acid to 40% 25 water - 55%
acetonitrile - 5% nethanol containing 5%formc acid
over 3 mnutes; then linear gradient to 95% -

—

At
e
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Colum: 30 mn x 15 cm Xterra Waters, C18, 5 mm 25
Sol vent A:Water with 1% acetic acid or 2 g/ anmoni um
carbonate Sol vent B: Acetonitrile Flowrate:40 mM / nun

15 minutes with a 10 m nute gradien
‘@jg}gg/o%vel ength: 254 rim 30 | njection vol uI’C'@E%E@?W&OOZ:I
In addition, the foll o%ng abbrevi ati ons have been

used wher e necessary: - DMSCQdi net hyl sul phoxi de
NMP1- net hyl- 2- pyrrol i di none DVMAN, N-di net hyl acet am de

R O BT PO RS P RO BASA Re B P i Bidbbeen or an alkyl
gromdieﬁﬂemmyiy aheof ﬁa}@&ﬁm €9) soLPEnave (il @aethyl) and ring
[,PAI sqpr,opyl al coh? 8t%)Et her di et hyI et her; and
Rrpmnﬁ% gﬁéY%%Pé’é’PP ef the definifiqns se| Qut hereigy op 17 |5
2-Gh h%&lel\béxﬁcﬁﬁl éi‘&ﬁ) c&%ofﬁg&;tﬂg 'oP‘EhgllﬁV‘l:nﬁéﬂ RY 5 4R ity ot as

m ne Sodi um y |sperS|on|n
defingchiaragy ong 1315 pmapé@ ﬁlé!ai t(p@ 3 &h@ﬁe,maﬁwutady (atmeﬂm group, and ring

B T i o e T I T
4- Dne tﬁlluﬂreo gyoup ot chinq@ubdOofghe me:utmddé dis anub tioep pEfehitan

ity 35 e o a8 Tl BRBH e ED B0 GG b gl oo our

of foruld {iidh) o idkfiesdae aIWkﬂleQﬁlp@la@hplﬁﬁ (@8l 1ansk)tabevd; &sd iteA, R, R,
d| ssol ved |q? D%&_ washed wi.th. water and brine, dried
ATVe SR eclsipigons sFeoyihe™it t | e conpound as a dark

25 brown oi l t was sed wi t hout further
pur}l@.f%rgﬁrswuef Cfgnpos‘s 330 tmvgﬁ’@&rum (300 sz DI\/ISO)
1Q (s, 211)658d1H) 6. 94
| H)R igan; gjkyl groupyas ylefinpdip a’(lséonem)p,ar%és @6%&@@@19%
n?&fm m14094 085833PCT/ GB2007/ 000251 -79 - Step 2
5 Chloro-1, 3-benzodi oxol -4-y1)-N--2-(3,4,5-trinet

howabs SYRER LD BF L8l iy asteARLAR a6 FBRPAYAEk RS B) to (34)
above, and particularly a sub-group of formula (iiib) as defined in any one of paragraphs
(33) to (34) above,

and ring A, R!, R®, and n have any one of the definitions set out herein.

The compounds of formula I described the first aspect of the invention above are all
subject to the proviso that if Ring A, together with the phenyl ring to which it is attached,
form an indazol-4-yl group, then R' is not hydrogen. Suitably, the compounds of formula

(I) defined in the second aspect of the invention are also subject to this proviso.

This proviso excludes compounds of the structural formula shown below:

(R3)
R1
N N~
N
N Ny
\N/'K _R’



10

20

Compound 1 3, 4, 5-Trimethoxyaniline (103 ng) and

2-chl oro- N-(5-chl oro-1, 3-benzodi oxol- 4-

yl ) pyri m di n-4-am ne (200 ng) were dissolved in
wa-200010085%33 (1 ml) and DMA (1 m) and a sol ut iP6A/GH2004000251

in diethyl ether (0.7 m, 1M added. The reaction was

heated at 120C for to 3 hays then cooled to room

tenperature and concentrated in vacuo. The residue was

purified by reverse phase chromatography to give the

t iih k@i hame Ogesl a solid (69 ng, 23%; NWVR Spectrum

(300 MHz, O 3.58 (s, 9H), 5.98 (s, 214), 8.85 (s,

| ; ,
oyl oy L b 1

A, togs(da@rp*ﬂdl the Ilfh@l)’brlm@d%hlél i sssstechisd oforrn 69 éndapol B d e, then
Y @ﬁ&%@@%@@%m 1%@?@ S@%& t%rglat)grghﬁ,glﬂ?v\er e
c 0 n’p oun dr %C(E}Jé) socl} rcg‘%g g&% e Iog%&‘l?lﬁmragﬁ S%Bff @ﬂ %&% ﬂr% that, if Ring

A togHEF W8 DB G/ riHgA0 VhidRA0iR Eﬂ;aohsd, fornt\hn inNiaaviy] Bdoup, then R’ is
aC. N?lv‘lf %&Sm@k&%ﬁé g grgup an artlc\.(llarqy m%l d6-

1 A FRNBGP Dot S0 %E%‘hbée%go i §f5ipo tha, if

Rlng(}Mto%eﬁ)er 6%11@8}26( ﬁ}jen?l"ﬁng 6 V\lﬂch(lﬂls atfl;ahl)led &oﬁﬂ-ax{ fhdadoldf-y1 6o,

then %mg)ga ((Zydsalkly}_groug pggu:@ rly f.ﬂ)zall((g E001% gnd II‘PEt ngélcularl methyl,
and if%" ) ﬁg’ﬂb QF Rﬂfm%rattﬁrbé' 99&&?&@& f aﬁi_y)on%f gar%%&phs (29) tc)) (34)

| uor op pyrimdi ne-2,4- diam ne
abovg, 0@ i Qartlgcﬂarla) subgrowp qfd’orrm;[a (iijb) ag definedrin anypne qf Papgiaghs
5 (d, 111), 7.12 (m 1H), 7.32 (d, 1H), 7.64
G”kd@“ﬁ%ovgs 03 (d. 1H), 9.07 (s, 1H), 9.33 (s, 1H 7
N-4.---(5-chl orol, 3- benzodi oxol 4-y1) - N 2--(4-
fl uor ophenyl) pyrnnidine-2,4- diam ne

A particular group of compounds of the invention have the general structural

formula (ID) shown below

(R,
R’
N N
N
R22 | 4
NS _R
X,
H

(ID)

wherein R' is a Cj.alkyl group, which is optionally substituted with one or more
substituents selected from cyano, —OR%, —NR*R?, where R%, R? and R?® are selected

from hydrogen or Cjalkyl;
and R®, n, R%, and R* have any one of the definitions set out herein.

In a particular group of compound of formula (ID),

i kY
t, 5
g
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359.4 (MEI+) 6.03 (s, 2H), 6.16 (d, 1H), 6.94 (m 3H),
7 07 (d, 1H, 7.61 (dd, 2H), 8.00 (d, 1H), 8.98 (s,
9.11 (s, 1H} 8 N'"-4----(5-chloro-

di oxol - 4-yl)-N-2---(3- ethynyl phen
Va&%”ﬂ&%%ﬁe 2, 4- diaﬁi%e Il 365,42 . (NH) 4%6§G?§m”“mkﬂ
6.02 (s, 2H), 6.19 (d, 11-1), 6.94 (m 214), 7.08

(|n 2H), 7.68 (d, 11-1), 74¥6 (s, IH, 8.03 (d, 1H),
9.02 (s, 1H), 9.21 (s, 1H -82 - No. Nane 12.4

Mol ecul ar, I on (Cbserved) NVR Spectrum (400 MHz, 46-

DVBO) * AR 1if ﬁ%de% ed oy ope of paragraphs (14) to (16) above,

3-({4-1] Sh 3; chl orol, 3- benzodi oxol 4- yOani no]

pyri ntdif= Bay ﬁ;&ﬁm1n ely bendeatagraphe(1T® 3Pshode, (M)

6.04 (s, 211), 6.23 (d, 114), 6.92 (d, 141), 7.08 (d,

114), »7 RPGif preser2,lid ps defind6 i ghy chd 4Y par§or s@n, to @215§)above
9.13 (s, 111), 9.50 (s, 111) 10 4- ({44(5-ch Iorol,

- benzedintx ad defing@ BBy QUNB YoF bﬁhﬂhplﬁ'(??))fo @20} aBVeNiHd

benzonitrile c,
o R%isas defined in any one of paragraphs (26) to (34) above.

In compounds of formula (ID), R! is suitably an alkyl group as defined in any one

of paragraphs (14) to (16) above. In particular compounds of formula (ID), R' is methyl.
In compounds of formula (ID), n is suitably 0 or 1, particularly 0.

In compounds of formula (ID), R* is suitably hydrogen, halo, or Cysalkyl, and is
especially hydrogen, methyl or chloro.

In compounds of formula (ID), R* is suitably a phenyl group as defined in any one
of paragraphs (26) to (34) above, and particularly a phenyl group as defined in any one of

paragraphs (29) to (34) above, and most particularly a phenyl group as defined in either of
paragraphs (33) or (34) above.

In a particular sub-group of compounds of formula {aD):

e R'isanalkyl group as defined in any one of paragraphs (14) to (16) above;

3

* nis0;

e R%js hydrogen, halo, or C;.,alkyl; and

e R'isa phenyl group as defined in any one of paragraphs (29) to (34) above.
In a more particular sub-group of compounds of formula (ID):

» R'ismethyl;

s nis0;

e R¥ig hydrogen, methyl or chloro; and

e Rlisa pheny! group as defined in either of paragraphs (33) or (34) above.



366.42 (MH+) 6.04 (s, 214), 6.28 (d, 11-1), 6.99 (d,

1H), 7.09 (d, 114), 7.52 (d, 2H), 7.72 (el, 214), 8.09

(d, 111), 9.19 (s, 1H, 9.70 (s, 111) 11 ]
wp3e¢7{o4583¢ 5- chl or o- 1, 3- benzodi oxol - 4- PCT/GB2007/000251

yl)am no] pyri mdi n-2-yl1} am no) phenyl] nethanol

371.44 (MH) 4.36 (4, 214).425.01 (t, 1H), 6.01 (s,

2H), 6.13 (d, 1H), 6.82 (d, 1H), 6.92 (4, 1H), 7.04

On, 211), 7.50 On, 214), 7.99 (d, 111), 8.94 (s, 1H),

9. BSufther paMiculad grolp éf cdnBrombi Qs fane l%vélalgﬁ‘ ﬂé\%qgé’éﬁleral

---(4- net hoxyphenyep yrim di ne- -~diam ne
S““C%Gyé‘)?‘fn‘als W@W(Zp 31%) 6.01 (s, 211), 6.09 (d,
1H), 6.70 (d, 211), 6.93 (d, 1H), 7.04 (d, 114), 7.50
(d, 214), 7.95 (d, 1R 8.86 (s, 1H): 8.90 (s, 1H)
WD 2007/ 085833PCT/ GB20Q%6Q0251 -83 - No. Nane R4
Mol ecul ar [on (Qbserve(d R Speftrum (400 MHz, d6-
DVBO Aniline (Mhod 622(d 1H),
6. 86 (dd,

(IE)
wherein R}, R* R® , n, and R* have any of the definitions set out herein.
5 In a particular group of compound of formula (IE),

e R'isas defined in any one of paragraphs (9) to (16) above,

e R¥ijsas defined in any one of paragraphs (1) to (8) above,

o R’ if present, is as defined in any one of paragraphs (21) to (25) above,
* nisasdefined in any one of paragraphs (17) to (20) above, and

10 e R%isas defined in any one of paragraphs (26) to (34) above.

In compounds of formula (IE), R’ is suitably hydrogen or C,alkyl, particularly
methyl. In a particular group of compounds of formula (IE), R! is methyl.

In compounds of formula (IE), n is suitably 0 or 1, particularly 0.

In compounds of formula (IE), R*? is suitably hydrogen, halo, or Cy.,alkyl, and is

15 especially hydrogen, methyl or chloro.

In compounds of formula (IE), R? is suitably a phenyl group as defined in any one
of paragraphs (26) to (34) above, and particularly a phenyl group as defined in any one of
paragraphs (29) to (34) above, and most particularly' a phenyl group as defined in either of
paragraphs (33) or (34) above.

20 In a particular sub-group of compounds of formula (IE):




N- 4- (5-chl oro- 1, 3- benzodi oxol - 1H), 7.92 (d,

1H), 7.06 (d, 111), 7.13 4-yl)-N2-43- 13
3754 (dd, 1H), 7.50 (d, chl orophenyl ) (M)
WO 2007/085833 PCT/GB2007/000251
43 -

e R'is hydrogen or an alkyl group as defined in any one of paragraphs (14) to
(16) above;

s nis0;
e R%is hydrogen, halo, or C;alkyl; and
5 o R*isa phenyl group as defined in any one of paragraphs (29) to (34) above.
In a more particular sub-group of compounds of formula (IE):
e Rlis methyl;
e nis0;
e R*ishydrogen, methyl or chloro; and

10 o R*isa phenyl group as defined in either of paragraphs (33) or (34) above.

A further particular group of compounds of the invention have the general

structural formula (IF) shown below

(R%),
R1
N N~
L x
2\
R22 o | R4
L
H

(IF)
15 wherein R], R22, R3, n, and R have any of the definitions set out herein.
In a particular group of compound of formula (IF),
o R'isas defined in any one of paragraphs (9) to (16) above,
e RZis as defined in any one of paragraphs (1) to (8) above,

o R’ if present, is as defined in any one of paragraphs (21) to (25) above,



pyri m di ne- 2, 4- 1H), 7.82 (n, di am ne 1H), 8.04

(d, 1H), 9.06 (s, 1H), 9.32 (s, 1H)
6.04 (s, 2H), 6.19 N- 4- (5-chl oro-
WO 2007/085833 PCT/GB2007/000251
-44 -

e nis as defined in any one of paragraphs (17) to (20) above, and
e R'isas defined in any one of paragraphs (26) to (34) above.

In compounds of formula (IF), R' is suitably hydrogen or Calkyl, particularly

methyl. In a particular group of compounds of formula (IE), R' is methyl.
5 In compounds of formula (IF), n is suitably 0 or 1, particularly 0.

In compounds of formula (IF), R* is suitably hydrogen, halo, or Cipalkyl, and is
especially hydrogen, methyl or chloro.

In compounds of formula (IF), R* is suitably a phenyl group as defined in any one

of paragraphs (26) to (34) above, and particularly a phenyl group as defined in any one of

to  paragraphs (29) to (34) above, and most particularly a phenyl group as defined in either of
paragraphs (33) or (34) above.

In a particular sub-group of compounds of formula (IF):

e R!is hydrogen or an alkyl group as defined in any one of paragraphs (14) to
(16) above;

15 e nisO;
e R*ishydrogen, halo, or Cialkyl; and
e R%isa phenyl group as defined in any one of paragraphs (29) to (34) above.
In a more particular sub-group of compounds of formula (IF):
e R'ismethyl;
20 e nis0;
o R¥ishydrogen, methyl or chloro; and

o R*isa phenyl group as defined in either of paragraphs (33) or (34) above.



I, 3- benzodi oxol - (d, I H, 6.97 (d, 4-yl)-N2-(4-
Il H, 7.09 (m 14 375.41 3H), 7.64 (d, 2H)
chi orophenyl) (M) pyrim di ne- 24- 8.03 (d, 11-),

VgO 9()%7/085%3&[11 ne (s, I H), 9.27 (s, PCT/GB2007/000251

45 -

A further particular group of compounds of the invention have the general

structural formula (IG) shown below

(R,
R
X N
A
22
R \N/k[?l/R“

H
(1G)

s wherein R, R22, R® n, and R have any of the definitions set out herein.
In a particular group of compound of formula (IG),
e R'isasdefined in any one of paragraphs (9) to (16) above,
e R*is as defined in any one of paragraphs (1) to (8) above,
o R if presen;c, is as defined in any one of paragraphs (21) to (25) above,
10 e nisas defined in any one of paragraphs (17) to (20) above, and
e R*isas defined in any one of paragraphs (26) to (34) above.

In compounds of formula (IG), R’ is suitably hydrogen or Ci.alkyl, particularly
methyl. In a particular group of compounds of formula (IE), R' is methyl.

In compounds of formula (IG), n is suitably 0 or 1, particularly 0.

15 In compounds of formula (1G), R* is suitably hydrogen, halo, or Cj,alkyl, and is

especially hydrogen, methyl or chloro.

In compounds of formula IG), R is suitably a phenyl group as defined in any one
of paragraphs (26) to (34) above, and particularly a pheny! group as defined in any one of
paragraphs (29) to (34) above, and most particularly a phenyl group as defined in either of

20 paragraphs (33) or (34) above.



10

20

25

I H) 6.06 (s, 2H), 6.16 N- 4- 45-chloro- (d, 1

H, 7.91 (m 1, 3- benzodi oxol - 2H), 7.08 (d, IH,
15 4-y1)-N-2-42,4- u. 377.42 7.22 (m | H),
woi2bénesssophenyupy (MH) 7.78 (m 11-1), PCT/GB2007/000251

rimdine-2, 4-
-46 -

In a particular sub-group of compounds of formula (IG):

e R'ishydrogen or an alkyl group as defined in any one of paragraphs (14) to
(16) above;

e nis0;

e R%is hydrogen, halo, or C.alkyl; and

e R'isa phenyl group as defined in any one of paragraphs (29) to (34) above.
In a more particular sub-group of compounds of formula (IG):

e Rlis methyl;

e nis0;

e R*ishydrogen, methyl or chloro; and

e R'isa phenyl group as defined in either of paragraphs (33) or (34) above.

Particular compounds of the invention include any one of the following:
N~4~-(5-Chloro-1,3-benzodioxol-4-y1)-N~2~-(3,4,5-trimethoxyphenyl)pyrimidine-2,4-
diamine; '
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(2-chlorophenyl)pyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-1H-indazol-6-ylpyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-phenylpyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-(2-fluoropheny)pyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-(3-fluorophenyl)pyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(4-fluorophenyl)pyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-(3-ethynylphenyl)pyrimidine-2,4-diamine;
3-({4-[(5-chloro-1,3-benzodioxol-4-ylamino]pyrimidin-2-yl}amino)benzonitrile;
4-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl }amino)benzonitrile;
[3-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-y1}amino)phenylJmethanol;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(4-methoxyphenyl)pyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-(3-chlorophenyl)pyrimidine-2 4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(4-chlorophenyl)pyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-(2 4-difluorophenyl)pyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(3,5-difluoropheny)pyrimidine-2,4-diamine;

N

Lo
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25

30

8.00 (d, I H, 8.46 di am ne (s, 1H), 8.98 (s,
I H) aLl- 1 6.03 (s, 2H), 6.26 N-4- - (5-chl oro-
1, 3- benzodi oxol - (d, 1H), 6.58 (m 4-yl)-N 2-43, 5-

WO 2007/085833 PCT/GB2007/000251

47 -

N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-1 H-indol-5-ylpyrimidine-2,4-diamine;
[4-({4-[(S-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-y1} amino)phenyl]acetonitrile;
N~4~-(5-chloro-1,3-benzodioxol~4-yl)-N~2~-1H-indol-4-ylpyrimidine-2,4-diamine;
3-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl}amino)benzamide;
4-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl} amino)benzamide;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-1H-indol-6-ylpyrimidine-2,4-diamine;
3-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-y1} amino)-N-(2-
methoxyethyl)benzamide;

N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-[4- (pyridin-2-ylmethoxy)phenyl]pyrimidine-
2,4-diamine;

1-[4-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino] pyrimidin-2-y1} amino)phenyl]-N-
methylmethanesulfonamide;
N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-[3-(2-pyrrolidin-1-
ylethoxy)phenyl]pyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(3-chloro-4-morpholin-4-
ylphenyl)pyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-[4-(2-morpholin-4-
ylethoxy)phenyl]pyrimidine-2,4-diamine;
4-({4-[(5-chloro-1,3-benzodioxol-4-yl)aminoJpyrimidin-2-y1} amino)-N-(2-hydroxyethyl)-
N-methylbenzenesulfonamide;
4-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-y1} amino)-N-[2-
(diethylamino)ethyl]benzamide;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-{4-[2-(4-methylpiperazin-1-
yDethoxy]phenyl} pyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-{4-[(3-fluorobenzyl)oxy]-3-
methoxyphenyl}pyrimidine-2,4-diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1}-N~2~-{4-[(2-fluorobenzy!)oxy]-3-
methoxyphenyl}pyrimidine-2,4-diamine;
4-({4-[(5-chloro-1,3-benzodioxol-4-yl)aminolpyrimidin-2-y1}amino)-N-(2-
methoxyethyl)benzenesulfonamide;
N-[4-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl }amino)phenyl]}-N-

methylacetamide;
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i), 6.92 (d, 1H, 16 377.42 7.05 (d, 1H), 7.87

di fl uorophenyl) (M) pyrim di ne- 2, 4- (d, 2H),

8.06 (d, di am ne [1-1), 9.15 (s, H), 9.55
WO007108§833 -85 - PCT/GB2007/000251

-48 -

N-[5-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino Jpyrimidin-2-yl} amino)-2-
methylphenyl]acetamide;

N-[4-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl }amino)benzyl]acetamide;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-[3-(methylsulfonyl)phenyl}pyrimidine-2,4-
diamine;

4-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl }amino)benzenesulfonamide;
3-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino[pyrimidin-2-yl} amino)benzenesulfonamide;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-[4-(trifluoromethoxy)phenyl]pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(4-morpholin-4-ylphenyl)pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(2-morpholin-4-ylphenyl)pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(3-morpholin-4-ylphenyl)pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-[4-(2-ethoxyethoxy)phenyl]pyrimidine-2,4-
diamine;

N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(2,3 ,4-trimethoxyphenyl)pyrimidine-2,4-
diamine;

N-[3-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-
yl}amino)phenyljmethanesulfonamide;
N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-[3-(dimethylamino)phenylpyrimidine-2,4-
diamine;

2-[4-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl }amino)phenyljethanol;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(3-chloro-4-fluorophenyl)pyrimidine-2,4-
diamiﬁe;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(4-chloro-2-fluorophenyl)pyrimidine-2,4-
diamine; 4
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(3-chloro-2-fluorophenyl)pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(5-chloro-2-fluorophenyl)pyrimidine-2,4-

diamine;
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No. Nanme R4 Mol ecul ar Ion (Cbserved) NAIR Spectrum
(400 Mz, d6- HMSO) Aniline (Method) 21
4- ({4-[ (5-chl orol, 3- benzodi oxol 4-yl ) am no]

i 2.yl b de’ 384.45
V?‘z,&d"%hﬁe 21y( <}:| aTlg;) ) 6eg§a2nd e111), 7. 09%%’(;9?1@%“02”

7.65 (in, 5H), 805(d 1H) 9.08 (s, 1H), 9.38 (s,

111) 22 N—4--(5 chloro- 149~

3 benzodi oxol -4-y1)-N 2. --1H i ndol- 6-

yrimdine-2,4- diam.ine 380. 46@»

N~43-< Thlores Latheprasioxos Hydd oiti-Yrdlarg-3- Of@nhenﬁ}wmldm@w-
dianfind- YI | @ami no) - N(2- met hoxyet hyl) benzamide \ 1Z 442.45

MPH 24 N-4--(5-chl orol, 3- benzodi oxol 4-y1)- N 2-44-
5-({¢-biprahiiirerl 3- beﬁk@ﬁbomy»l)almn01pyrmndm—2-yl}armno) 1,3-dihydro-2H-

indol-2-one;
N-[4-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl}amino)phenyl]acetamide;
3-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl }amino)-N-methylbenzamide;
4-({4-[(5-chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl } amino)-N-methylbenzamide;
N~2~-1,3-benzothiazol-6-yl-N~4~-(5-chloro-1,3-benzodioxol-4-y)pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-(2,5-dimethoxyphenyl)pyrimidine-2,4-
diamine;
N~4~-~(5-chloro-1,3-benzodioxol-4-yl)-N~2~-(2,4-dimethoxyphenyl)pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-yI)-N~2~-(3,5-dimethoxyphenyl)pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(3,4-dimethoxyphenyl)pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-(5-chloro-2-methoxyphenyl)pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-yl)-N~2~-(2-chloro-5-methoxyphenyl)pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-(3-chloro-2-methoxyphenyl)pyrimidine-2,4-
diamine;
N~4~-(5-chloro-1,3-benzodioxol-4-y1)-N~2~-[3-(1,3-0xazol-5-yl)phenylpyrimidine-2,4-
diamine;

N~4~-(1H-Indazol-7-y1)-N~2~-(3,4,5-trimethoxyphenyl)pyrimidine-2,4-diamine;
N'-(1-methylindol-4-yl)-N-(3,4,5-trimethoxypheny!)-pyrimidine-2,4-diamine ;
N'-(5-bromobenzo[1,3]dioxol-4-yl)-N-(3,4,5-trimethoxyphenyl)-pyrimidine-2,4-diamine;
N'-benzo[1,3]dioxol-4-yl-N-(3,4,5-trimethoxyphenyl)-pyrimidine-2,4-diamine;
N'-(5-fluorobenzo[1,3]dioxol-4-y1)-N-(3,4,5-trimethoxypheny D-pyrimidine-2,4-diamine;
N'~(2,2-difluorobenzo1,3]dioxol-4-y1)-N-(3,4,5-trimethoxyphenyl)-pyrimidine-2,4-

diamine;




20

phenyl] pyrimdine-2,4- diamne IP 5.19 (s, 2H), 6.03
(s, 2H, 6.17 (d, 111), 6.90 (d, I1T), 7.00 (d, 1H),

7.16 (d, 111), 7.37 (m 1H), 7.43 (dd, IR, 7.57 (d,
WOR07/093885 (m 2H), 8.00 (d, 111), 8.60 (d, PAI/GEGH00251
(s, IH, 9.12 (s, 1H) -87 - No. Name R4 Mol ecul ar

lon (Qobserved) NVR Spectrieid-(400 MHz, d6- DMSO)

Aniline (Method) 28 N-4--(5-chl oro-

1, 3- benzodi oxol 4-y1) - N- 2- 4442- nor phol i n-4- vyl et hoxy)
1-[7-ph@e i ﬂrmﬁbjhdxm)m;hbarﬁi,népyrﬁhﬁm -hgl]anind 28 -diby dotadpl- - 47

yilettghppe’ "<H§1 lﬁﬁbﬂﬁ% gyl d’ynﬁ‘%ﬂ%né %’4951%‘39

1H), 7.06 (d 1H), 7.50 (d 211) 7.96 (d, 111), 8.87
N'- (6(<ﬁﬂordb’bﬂzﬁofu18n-8%'lXN (34méthylsAfontiphéd)pf Gmidites?, ¢-diamine;
, 3- benzodi oxol - 4- yDam nol] pyrimdin-2- yl} am

. aar@mr*%%%z LI AN

3.53 (m 2H), 434 (t, 114), 6.04 (S 2H), 6.26
N™- (bé&oﬁﬂ:fkﬁﬂ yB-19-(3-(rdthy Ishlfpny ghed@Dpydtimidide-2, #didhired, 21- 1),
7.83 (d, 211), 8.07 (d, II11), 9.15 (s, 111), 9.65 (s,
N'-(lH:genzotriazol-4-yl)-N-(3—methy1sulfonylphenyl)pyrinﬁdine-2,4-diamine;
N'-(3-chloro-1H-indol-7-y1)-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;
N'-(6-methoxybenzo[1,3]dioxol-4-y!)-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;

4-[[2-[(3-methylsulfonylphenyl)amino]pyrimidin-4-ylJamino}benzo[ 1,3 ]dioxole-5-

carboxamide;
N'-isoquinolin-5-y1-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;
N'-benzooxazol-7-y1-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;
N'-benzooxazol-4-yl-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;

3-[4-(1 H;indazol-4-yl-methyl-amino)pyrimidin-z-yl]—N,N—dimethyl-benzamide;
N-methyl-N-[2-(3-methylsulfonylphenyl)pyrimidin-4-y1]-1H-indazol-4-amine;
3-[4-(1H-indazol-4-yl-methyl-amino)pyrimidin-2-yl] benzenesulfonamide;
[3-[4-(1H-indazol-4-yl-methyl-amino)pyrimidin-2-yl]phenyl]methanol;
N-[3-[4-(1H-indazol-4-yl-methyl-amino)pyrimidin-2-yl]phenyl] methanesulfonamide
N-(3,5-dimorpholinophenyl)-N'-(1 H—indazo1-4-y1)-N'-ﬁethyl-pyrimidine-2,4-diamine;

[4-[[2-[(3,5-dimorpholin-4-ylphenyl)amino]pyrimidin-4-yl]amino]-1H-indazol-6-
yl]methanol;
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30 4-({4-[(5-chloro- 1, 3-benzodi oxol 4-yfl am no]
pyrimdin-2- yl}am no)-N42- (diethylam no)
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Iore 1, 3- benzod| oxol - 4-yl)-N2--{4-[2- (4-

N'-beak bzl 7ey1aE(3)5- d&nqﬁmlmemyﬂphm)pylhx}udmeti JQiling- 2, 4-
diamne 0.1 481.64 (MH+) 2.17 (s, 314), 2.33 (in,

Y
, 2. 4 ), .3.98 211). 6.03

N-{eiboosp{ - Feoringimogipy i oy pye&gisne( %cfmpe
7.04 (d, 1H), 7.48 (d, 2H), 7.96 (d, 11-1), 8.86 (s,

N-(3,5)dim8rpROlin-4-ylphtllyl)-R2methyl-N'-(3-methyl-1H-indazol-4-yl)pyrimidine-2,4-
14- 4- (5- ehl or 043- benzodi oxol 4-y1)-N-2--(4-

diathing: ¢ | yor obenzyl) oxyl- 3- met hoxy phenyl}

pyrimdine-2,4- dimnine 0 0 495.44 (M#) 3.62 (s,

N'-Béthy]-1§'- (Oélme(ﬂSyl 120 ibHazob497)-KS(3- Mylsﬁfogﬁlgﬁ&gl)%}]fﬁldlr@ -
aé?d 111), 6.90 (d, 1H), 7.03 (d,

diarpings; (.

N-(3,5-dimorpholin—4-ylphenyl)-N'—quinolin—S-yl-pyrirnidine.—2,4-diamine;

N'-(2,2-difluorobenzo[1,3]dioxol-4-y1)-N-(3,5-dimorpholin-4-ylphenyl)pyrimidine-2,4-

diamine;
N-(3,5-dimorpholin-4-ylphenyl)-N'-(1H-indol-4-y1)pyrimidine-2,4-diamine;

N-(3,5-dimorpholin-4-ylphenyl)-N'-(2,5-dioxabicyclo[4.4.0]deca-6,8,10-trien-10-
yl)pyrimidine-2,4-diamine;

N'-(1H-benzotriazol-4-yl)-N-(3,5-dimorpholin-4-ylphenyl)pyrimidine-2,4-diamine;

N'-(3-chloro-1H-indol-7-yl)-N-(3,5-dimorpholin-4-ylphenyl)pyrimidine-2,4-diamine;
N-(3,5-dimorpholin-4-ylphenyl)-N'-(1H-indazol-7-yl)pyrimidine-2,4-diamine;
or a pharmaceutically acceptable salt thereof.

A suitable pharmaceutically acceptable salt of a compound of the invention is, for
example, an acid-addition salt of a compound of the invention which is sufficiently basic,
for example, an acid-addition salt with, for example, an inorganic or organic acid, for
example hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic
acid. In addition a suitable pharmaceutically acceptable salt of a compound of the
invention which is sufficiently acidic is an alkali metal salt, for example a sodium or
potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an

ammonium salt or a salt with an organic base which affords a physiologically-acceptable
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is a compound that is broken down in the human or animal body to release a compound of
the invention. A pro-drug may be used to alter the physical properties and/or the
pharmacokinetic properties of a compound of the invention. A pro-drug can be formed
when the compound of the invention contains a suitable group or substituent to which a
property-modifying group can be attached. Examples of pro-drugs include in vivo
cleavable ester derivatives that may be formed at a carboxy group or a hydroxy group in a
compound of the Formula (I) and

in vivo cleavable amide derivatives that may be formed at a carboxy group or an amino
group in a compound of the Formula D.

Accordingly, the present invention includes those compounds of the Formula (I) as
defined hereinbefore when made available by organic synthesis and when made available
within the human or animal body by way of cleavage of a pro-drug thereof. Accordingly,
the present invention includes those compounds of the Formula (I) that are produced by
organic synthetic means and also such compounds that are produced in the human or
animal body by way of metabolism of a precursor compound, that is a compound of the
Formula (I) may be a synthetically-produced compound or a metabolically-produced
compound.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula (I)
is one that is based on reasonable medical judgement as being suitable for administration to
the human or animal body without undesirable pharmacological activities and without
undue toxicity.

Various forms of pro-drug have been described, for example in the following
documents: -

a) Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al.
(Academic Press, 1985);

b) Design of Pro-drugs, edited by H. Bundgaard, (Elsevier, 1985);

c) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and

H. Bundgaard, Chapter 5 “Design and Application of Pro-drugs”, by H. Bundgaard p. 113-
191 (1991);
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d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

e) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988);
) N. Kakeya, et al., Chem. Pharm. Bull,, 32, 692 (1984);

) T. Higuchi and V. Stella, “Pro-Drugs as Novel Delivery Systems”, A.C.S.

Symposium Series, Volume 14; and
h) E. Roche (editor), “Bioreversible Carriers in Drug Design”, Pergamon Press, 1987.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula ¢))
that possesses a carboxy group is, for example, an in vivo cleavable ester thereof. An in
vivo cleavable ester of a compound of the Formula (I) containing a carboxy group is, for
example, a pharmaceutically-acceptable ester, which is cleaved in the human or animal
body to produce the parent acid. Suitable pharmaceutically-acceptable esters for carboxy
include (1-6C)alkyl esters such as methyl, ethyl and tert-butyl, (1-6C)alkoxymethyl esters
such as methoxymethyl esters, (1-6C)alkanoyloxymethy! esters such as pivaloyloxymethyl
esters, 3-phthalidy! esters, (3-8C)cycloalkylcarbonyloxy-(1-6C)alkyl esters such as
cyclopentylcarbonyloxymethyl and 1-cyclohexylcarbonyloxyethyl esters, 2-oxo-1,3-
dioxolenylmethyl esters such as 5-methyl-2-0x0-1,3-dioxolen-4-ylmethy! esters and (1-
6C)alkoxycarbonyloxy-(1-6C)alkyl esters such as methoxycarbonyloxymethyl and
1-methoxycarbonyloxyethyl esters.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula O
that possesses a hydroxy group is, for example, an in vivo cleavable ester or ether thereof.
An in vivo cleavable ester or ether of a compound of the Formula (1) containing a hydroxy
group is, for example, a pharmaceutically-acceptable ester or ether, which is cleaved in the
human or animal body to produce the parent hydroxy compound. Suitable
pharmaceutically-acceptable ester forming groups for a hydroxy group include inorganic
esters such as phosphate esters (including phosphoramidic cyclic esters). Further suitable
pharmaceutically-acceptable ester forming groups for a hydroxy group include (1-
10C)alkanoy] groups such as acetyl, benzoyl, phenylacetyl and substituted benzoyl and
phenylacetyl groups, (1-10C)alkoxycarbonyl groups such as ethoxycarbonyl, N,N-[di-(1-
4C)alkyljcarbamoyl, 2-dialkylaminoacety] and 2-carboxyace;cyl groups. Examples of ring
substituents on the phenylacetyl and benzoyl groups include aminomethyl, N-
alkylaminomethyl, N,N-dialkylaminomethyl, morpholinomethyl, piperazin-1-ylmethyl and
4-(1-4C)alkylpiperazin-1-ylmethyl. Suitable pharmaceutically-acceptable ether forming
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groups for a hydroxy group include a-acyloxyalkyl groups such as acetoxymethyl and
pivaloyloxymethyl groups.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula (1)
that possesses an amino group is, for example, an in vivo cleavable amide derivative
thereof. Suitable pharmaceutically-acceptable amides from an amine group include, for
example an amide formed with (1-10C)alkanoyl groups such as an acetyl, benzoyl,
phenylacetyl and substituted benzoyl and phenylacetyl groups. Examples of ring
substituents on the phenylacetyl and benzoyl groups include aminomethyl, V-
alkylaminomethyl, N,N-dialkylaminomethyl, morpholinomethyl, piperazin-1-ylmethyl and
4-(1-4C)alkylpiperazin-1-ylmethyl.

The in vivo effects of a compound of the Formula (I) may be exerted in part by one
or more metabolites that are formed within the human or animal body after administration
of a compound of the Formula (I). As stated hereinbefore, the in vivo effects of a
compound of the Formula (I) may also be exerted by way of metabolism of a precursor

compound (a pro-drug).

Preparation of Compounds of Formula 1

The synthesis of optically active forms may be carried out by standard techniques
of organic chemistry well known in the art, for example by synthesis from optically active
starting materials or by resolution of a racemic form.

Compounds of formula (1) can be prepared by various conventional methods as
would be apparent to a chemist. In particular, compounds of formula (I) may be prepared

by reacting a compound of formula (II):

(1)
where R* is as defined in relation to formula (I) provided that any functional groups

are optionally protected, and L is a leaving group, with a compound of formula (III)

%, B
i



20

412.49 211), 7.05 (d, 1H), ( MHt)
n- 2-yl }am no) - 2- 7.46 (in, 21-1), nmet hyl phenyl ]
7.98 (d, 111), 8.90 acet am de (s, I H, 8.97 (s,

v%&!@ov/o 83137 (s, 1H) N-[4-({4-[(5- chl oro-l’ﬁéT/GB2007/000251
enzodi 0xol- 4-

.55 -

(R%),

(1)

where A, R', R? and n are as defined in relation to formula (I) provided that any functional
groups are optionally protected. Thereafter, any protecting groups can be removed using
conventional methods, and if required, the compound of formula (I) can be converted to a
different compound of formula (I) or a salt, again using conventional chemical methods.

Suitable leaving groups L are halo such as chloro. The reaction is suitably carried
out in an organic solvent such as a C,.galkanol, for instance, n-butanol, dimethylamine
(DMA), or N-methylpyrrolidine (NMP) or mixtures thereof. An acid, in particular, and
inorganic acid such as hydrochloric acid is sujtably added to the reaction mixture. The
reaction is suitably conducted at elevated temperatures for example at from 80-150°C,
conveniently at the reflux temperature of the solvent.

Compounds of formula (II) may be prepared by various methods including for

example, where L is a halogen, by reacting a compound of formula (IV)

(V)

where R* is as defined in relation to formula (I), with a halogenating agent such as
phosphorus oxychloride. The reaction is conducted under reactions conditions appropriate
to the halogenating agent employed. For instance, it may be conducted at elevated
temperatures, for example of from 50-100°C, in an organic solvent such as acetonitrile or
dichloromethane (DCM).

Compounds of formula (IV) are suitably prepared by reacting a compound of
formula (V)
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H

(Vi)

where R* is as defined in relation to formula (I). The reaction is suitably effected in

4

an organic solvent such as diglyme, again at elevated temperatures, for example of from
120-180°C, and conveniently at the reflux temperature of the solvent.
Alternatively, compounds of formula (I) may be prepared by reaction a compound
of formula (VII)
(RY),

(Vi)

where A, R® R! and n are as defined in relation to formula (I) provided that any functional
groups can be optionally protected, and L is a leaving group as defined in relation to
formula (II), with a compound of formula (VI) as defined above. Again, any protecting
groups can be removed using conventional methods, and if required, the compound of
formula (I) can be converted to a different compound of formula (I) or a salt, again using
conventional chemical methods.

Conditions for carrying out such a reaction are broadly similar to those required for

the reaction between compounds (I} and (III).

\ B
Rl
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Compounds of formula (VII) are suitably prepared by reacting a compound of

formula (IIT) as defined above with a compound of formula (VIII)

(Vi)

where L and L' are leaving groups such as halogen, and in particular chloro. The
reaction is suitably effected in the presence of a strong base such as sodium hydride, in an
organic solvent such as DMA. Depressed temperatures, for example from -20°C to 20°C,
conveniently at about 0°C are suitably employed.

Compounds of formula (III) are either known compounds or they can be prepared
from known compounds using analogous methods, which would be apparent to the skilled
chemist. For instance, examples of compounds of formula (III) and their preparation are
described in W0O2001094341.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John

Wiley and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or

hydroxy it may be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an
acyl group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for
example a methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an
arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for
example benzoyl. The deprotection conditions for the above protecting groups necessarily
vary with the choice of protecting group. Thus, for example, an acyl group such as an
alkanoy! or alkoxycarbonyl group or an aroyl group may be removed for example, by
hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or

sodium hydroxide. Alternatively an acyl group such as a ¢-butoxycarbonyl group may be
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removed, for example, by treatment with a suitable acid as hydrochloric, sulphuric or
phosphoric acid or trifluoroacetic acid and an arylmethoxycarbonyl group such as a
benzyloxycarbonyl group may be removed, for example, by hydrogenation over a catalyst
such as palladium-on-carbon, or by treatment with a Lewis acid for example boron
tris(trifluoroacetate). A suitable alternative protecting group for a primary amino group is,
for example, a phthaloyl group which may be removed by treatment with an alkylamine,
for example dimethylaminopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above
protecting groups will necessarily vary with the choice of protecting group. Thus, for
example, an acyl group such as an aikanoyl or an aroyl group may be removed, for
example, by hydrolysis with a suitable base such as an alkali metal hydroxide, for example
lithium or sodium hydroxide. Alternatively an arylmethyl group such as a benzyl group
may be removed, for example, by hydrogenation over a catalyst such as
palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying
group, for example a methyl or an ethyl group which may be removed, for example, by
hydrolysis with a base such as sodium hydroxide, or for example a -butyl group which
may be removed, for example, by treatment with an acid, for example an organic acid such
as trifluoroacetic acid, or for example a benzyl group which may be removed, for example,
by hydrogenation over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis
using conventional techniques well known in the chemical art.

Compounds of the formula I can be converted into further compounds of the formula I
using standard procedures conventional in the art.

Examples of the types of conversion reactions that may be used to convert a

compound of formula (I) to a different compound of formula (I) include introduction of a

substituent by means of an aromatic substitution reaction or of a nucleophilic substitution
reaction, reduction of substituents, alkylation of substituents and oxidation of substituents.
The reagents and reaction conditions for such procedures are well known in the chemical

art.

/
o
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Particular examples of aromatic substitution reactions include the introduction of an
alkyl group using an alkyl halide and Lewis acid (such as aluminium trichloride) under
Friedel Crafts conditions; and the introduction of a halo group. Particular examples of
nucleophilic substitution reactions include the introduction of an alkoxy group or of a
monoalkylamino group, a dialkyamino group or a N-containing heterocycle using standard
conditions. Particular examples of reduction reactions include the reduction of a carbonyl
group to a hydroxy group with sodium borohydride or of a nitro group to an amino group
by catalytic hydrogenation with a nickel catalyst or by treatment with iron in the presence
of hydrochloric acid with heating.

The preparation of particular compounds of formula (I), such as compounds of
formula (IA), (IB), (IC), (ID), (IE), (IF), and (IG), using the above-described methods form
a further aspect of the invention.

According to a further aspect of the invention there is provided a pharmaceutical
composition, which comprises a compound of the formula (I) and in particular a compound
of formula (IA), (IB), IC), (ID), (IE), (IF), and (IG), or a pharmaceutically acceptable salt
thereof, as defined hereinbefore in association with a pharmaceutically-acceptable diluent
or carrier.

The composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneous,
intramuscular, intravascular or infusion) as a sterile solution, suspension or emulsion, for
topical administration as an ointment or cream or for rectal administration as a suppository.

In general the above compositions may be prepared in a conventional manner using
conventional excipients.

The compound of formula (I) will normally be administered to a warm-blooded
animal at a unit dose within the range 5-5000 mg/m” body area of the animal, i.e.
approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose.
A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of
active ingredient. Preferably a daily dose in the range of 1-50 mg/kg is employed. However
the daily dose will necessarily be varied depending upon the host treated, the particular
route of administration, and the severity of the illness being treated. Accordingly the

practitioner who is treating any particular patient may determine the optimum dosage.
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Biological Assays

A) In vitro EphB4 enzyme assay

This assay detects inhibitors of EphB4-mediated phosphorylation of a polypeptide
substrate using Alphascreen™ luminescence detection technology. Briefly, recombinant
EphB4 was incubated with a biotinylated-polypeptide substrate (biotin-poly-GAT) in
presence of magnesium-ATP. The reaction was stopped by addition of EDTA, together
with streptavidin-coated donor beads which bind the biotin-substrate containing any
phosphorylated tyrosine residues. Anti-phosphotyrosine antibodies present on acceptor
beads bind to phosphorylated substrate, thus bringing the donor & acceptor beads into
close proximity. Subsequent excitation of the donor beads at 680nm generated singlet
oxygen species that interact with a chemiluminescer on the acceptor beads, leading to light
emission at 520-620nm. The signal intensity is directly proportional to the level of
substrate phosphorylation and thus inhibition is measured by a decrease in signal.

Test compounds were prepared as 10mM stock solutions in DMSO (Sigma-Aldrich
Company Ltd, Gillingham, Dorset SP8 4XT Catalogue No.154938) and serially diluted
with 5% DMSO to give a range of test concentrations at 6x the required final
concentration. A 2pl aliquot of each compound dilution was transferred to appropriate
wells of low volume white 384-well assay plates (Greiner, Stroudwater Business Park,
Stonehouse, Gloucestershire, GL10 3SX, Cat No. 784075) in duplicate. Each plate also
contained control wells: maximum signal was created using wells containing 2ul of 5%
DMSO, and minimum signal corresponding to 100% inhibition were created using wells
containing 2ul of 0.5M EDTA (Sigma-Aldrich Company Ltd, Catalogue No. E7889).

For the assay, in addition to 2ul of compound or control, each well of the assay
plate contained; 10pl of assay mix containing final buffer (10mM Tris, 100uM EGTA,
10mM magnesium acetate, 4uM ATP, 500uM DTT, 1mg/ml BSA), 0.25ng of recombinant
active EphB4 (amino acids 563-987; Swiss-Prot Acc. No. P54760) (ProQinase GmbH,
Breisacher Str. 117, D-79106 Freiburg, Germany, Catalogue No 0178-0000-3) and 5nM of
the poly-GAT substrate (CisBio International, BP 84175, 30204 Bagnols/Céze Cedex,
France, Catalogue No. 61GATBLB). Assay plates were then incubated at room
temperature for 1 hour. The reaction was then stopped by addition of Spl/well stop buffer
(10mM Tris, 495mM EDTA, 1mg/ml BSA) containing 0.25ng each of AlphaScreen anti-
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phosphoTyrosine-100 acceptor beads and streptavidin—coated donor beads (Perkin Elmer,
Catalogue No 6760620M). The plates were sealed under natural lighting conditions,
wrapped in aluminium foil and incubated in the dark for a further 20 hours.

The resulting assay signal was determined on the Perkin Elmer EnVision plate
reader. The minimum value was subtracted from all values, and the signal plotted against

compound concentration to generate ICso data.

B) In vitro EphB4 cell assay

This assay identifies inhibitors of cellular EphB4 by measuring a decrease in
phosphorylation of EphB4 following treatment of cells with compound. The endpoint
assay used a sandwich ELISA to detect EphB4 phosphorylation status. Briefly, Myc-
tagged EphB4 from treated cell lysate was captured on the ELISA plate via an anti-c-Myc
antibody. The phosphorylation status of captured EphB4 was then measured using a
generic phosphotyrosine antibody conjugated to HRP via a colourimetric output catalysed
by HRP, with level of EphB4 phosphorylaltion directly proportional to the colour intensity.
Absorbance was measured spectrophotometrically at 450nm.

Full length human EphB4 (Swiss-Prot Acc. No. P54760) was cloned using standard
techniques from cDNA prepared from HUVEC using RT-PCR. The cDNA fragment was
then sub-cloned into a pcDNA3.1 expression vector containing a Myc-His epitope tag to
generate full-length EphB4 containing a Myc-His tag at the C-terminus (Invitrogen Ltd.
Paisley, UK). CHO-K1 cells (LGC Promochem, Teddington, Middlesex, UK, Catalogue
No. CCL-61) were maintained in HAM’s F12 medium (Sigma-Aldrich Company Ltd,
Gillingham, Dorset SP8 4XT, Catalogue No. N4888) containing 10% heat-inactivated
foetal calf serum (PAA lab GmbH, Pasching, Austria Catalogue No. PAA-A15-043) and
1% glutamax-1 (Invitrogen Ltd., Catalogue No. 35050-038) at 37°C with 5% CO,. CHO-
K1 cells were engineered to stably express the EphB4-Myc-His construct using standard
stable transfection techniques, to generate cells hereafter termed EphB4-CHO.

For each assay, 10,000 EphB4-CHO cells were seeded into each well of Costar 96-
well tissue-culture plate (Fisher Scientific UK, Loughborough, Leicestershire, UK.,
Catalogue No. 3598) and cultured overnight in full media. On day 2, the cells were
incubated overnight in 90pl/ well of media containing 0.1% Hyclone stripped-serum

(Fisher Scientific UK, Catalogue No. SH30068.02). Test compounds were prepared as
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10mM stock solutions in DMSO (Sigma-Aldrich Company Ltd, Gillingham, Dorset SP8
4XT Catalogue No.154938) and serially diluted with serum-free media to give a range of
test concentrations at 10x the required final concentration. A 10pl aliquot of each
compound dilution was transferred to the cell plates in duplicate wells, and the cells
incubated for 1 hour at 37°C. Each plate also contained control wells: a maximum signal
was created using untreated cells, and minimum signal corresponding to 100% inhibition
was created using wells containing a reference compound known to abolish EphB4
activity.

Recombinant ephrin-B2-Fc (R&D Systems, Abingdon Science Park, Abingdon,
Oxon OX14 3NB UK, Catalogue No. 496-EB), a Fc-tagged form of the cognate ligand for
EphB4, was pre-clustered at a concentration of 3pg/ml with 0.3pug/ml anti-human IgG, Fe
fragment specific (Jackson ImmunoResearch Labs, Northfield Business Park, Soham,
Cambridgeshire, UK CB7 S5UE, Catalogue No. 109-005-008) in serum-free media for 30
minutes at 4°C with occasional mixing. Following compound treatment, cells were
stimulated with clustered ephrin-B2 at a final concentration of 1pg/ml for 20 minutes at
37°C to induce EphB4 phosphorylation. Following stimulation, the medium was removed
and the cells lysed in 100pul/well of lysis buffer (25mM Tris HCI, 3mM EDTA, 3mM
EGTA, 50mM NaF, 2mM orthovanadate, 0.27M Sucrose, 10mM B-glycerophosphate,
5mM sodium pyrophosphate, 2% Triton X-100, pH 7.4).

Each well of an ELISA Maxisorp 96-well plate (Nunc; Fisher Scientific UK,
Loughborough, Leicestershire, UK., Catalogue No. 456537) was coated overnight at 4°C
with 100pl of anti-c-Myc antibody in Phosphate Buffered Saline (10pg/ml; produced at
AstraZeneca). Plates were washed twice with PBS containing 0.05% Tween-20 and
blocked with 250ul/well 3% TopBlock (Fluka) (Sigma-Aldrich Company Ltd, Gillingham,
Dorset SP8 4XT, Catalogue No. 37766) for a minimum of 2 hours at room temperature.
Plates were washed twice with PBS/0.05% Tween-20 and incubated with 100pl/well cell
lysate overnight at 4°C. ELISA plates were washed four times with PBS/0.05% Tween-20
and incubated for 1 hour at room temperature with 100ul/well HRP-conjugated 4G10 anti-
phosphotyrosine antibody (Upstate, Dundee Technology Park, Dundee, UK, DD2 1SW,
Catalogue No. 16-105) diluted 1:6000 in 3% Top Block. ELISA plates were washed four
times with PBS/0.05% Tween-20 and developed with 100ul/well TMB substrate (Sigma-
Aldrich Company Ltd, Catalogue No. T0440). The reaction was stopped after 15 minutes
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with the addition of 25ul/well 2M sulphuric acid. The absorbances were determined at

450nm using the Tecan SpectraFluor Plus. The minimum value was subtracted from all

values, and the signal plotted against compound concentration to generate ICs, data.

C) Src Assay

In Vitro Enzyme Assay

The ability of test compounds to inhibit the phosphorylation of a tyrosine containing
polypeptide substrate by the enzyme c-Src kinase was assessed using a conventional
ELISA assay with a colorimetric endpoint.

Each well of Matrix 384-well plates (Matrix, Brooke Park, Wilmslow, Cheshire,
SK9 3LP, UK, Catalogue No. 4311) were coated overnight at 4°C with 40pl of 10ug/ml
stock of synthetic polyamino acid pEAY substrate (Sigma-Aldrich Company Ltd,
Gillingham, Dorset, SP8 4XT, UK, Catalogue No. P3899) in phosphate buffered saline
(PBS). Immediately prior to the assay, the plates were washed with 100pul/well of PBS
containing Tween-20 and then with SOmM HEPES pH7.4.

Test compounds were prepared as 10mM stock solutions in DMSO (Sigma-Aldrich
Company Ltd, Gillingham, Dorset, SP8 4XT, UK, Catalogue No.154938) and serially
diluted with 10% DMSO to give a range of test concentrations at 4x the required final
concentration. A 10pl aliquot of each compound dilution was transferred to the
appropriate ELISA wells in duplicate. Each plate also contained control wells: maximum
signal was created using wells containing 10ul of 10% DMSO, and minimum signal
corresponding to 100% inhibition were created using wells containing 10ul of 0.5M EDTA
(Sigma-Aldrich Company Ltd, Catalogue No. E7889).

10ul of a solution containing 8.8uM ATP and 80mM MnCl2 was added to each
well to give a final concentration of 2.2uM and 20mM respectively. The reaction was
initiated by addition of 20ul/well of assay buffer (final concentration of 50mM
HEPES, 0.1mM sodium orthovanadate, 0.01% BSA, 0.1mM DTT, 0.05% Triton X-
100, pH 7.4) containing active human recombinant c-Src kinase (Upstate, Dundee
Technology Park, Dundee, UK, DD2 1SW, Catalogue No 14-117). Plates were then
incubated at room temperature for 20 minutes before the kinase reaction was stopped
by addition of 20ul/well of 0.5M EDTA.
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The plates were washed three times with 100pl/well of PBS-Tween20 and then
40ul of a PBS-Tween20 and 0.5% BSA solution containing 4G10-HRP anti-
phosphotyrosine antibody (Upstate, Catalogue No 16-105) added to each well. The
plates were incubated for 1 hour at room temperature before being washed three times
with 100ul/well of PBS-Tween20. Plates were developed with 40pl/well TMB substrate
solution in DMSO (Sigma-Aldrich Company Ltd, Catalogue No. T2885) for up to one
hour at room temperature. The reaction was then stopped with the addition of 20ul/well
2M sulphuric acid and the absorbances determined at 450nm using a plate reading
spectrophotometer. The minimum value was subtracted from all values, and the signal
plotted against compound concentration to generate I1Cso data.

Compounds of the invention were active in the above assays, for instance, generally
showing ICso values of less than 100pM in Assay A and Assay B. Preferred compounds of
the invention generally showing ICsq values of less than 30pM in Assay A and Assay B.
For instance, Compound 59 of the Examples showed an ICsp of 0.46uM in assay A, an I1Csg
of 1.25uM in assay B, an ICso of 0.33uM in assay C. Further illustrative ICso values
obtained using Assay B for a selection of the compounds exemplified in the present

application are shown in Table A below.

Table A — Mean 1Cso values obtained using Assay B

Compound No. Mean ICsq (UM)
219 0.14
227 0.19
241 0.13
258 1.08
293 0.23
309 2.53
318 0.05
326 0.51

.Compounds of the invention were also found active in a KinaseProfile™ assay for
EphA2 kinase activity operated by Upstate of Charlotteville, VA 22903, USA. For
instance, the compound of Example 1 above showed an ICsp of 15nM in this assay.

As a result of their activity in screens described above, the compounds of the

present invention are expected to be useful in the treatment of diseases or medical
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conditions mediated alone or in part by EphB4 enzyme activity, i.e. the compounds may be
used to produce an EphB4 inhibitory effect in a warm-blooded animal in need of such
treatment. Thus, the compounds of the present invention provide a method for treating the
proliferation of malignant cells characterised by inhibition of the EphB4 enzyme, i.e. the
compounds may be used to produce an anti-proliferative effect mediated alone or in part by
the inhibition of EphB4.

In addition, certain compounds of the invention may also be active against the
EphA?2 or Src kinase enzymes, i.e. the compounds may also be used to produce an EphA2
and Src kinase inhibitory effect in a warm-blooded animal in need of such treatment. Thus,
the compounds of the present invention provide a method for treating the proliferation of
malignant cells characterised by inhibition of EphB4, EphA?2 or Src enzymes, i.e. the
compounds may be used to produce an anti-proliferative effect mediated alone or in part by
the inhibition of EphB4, EphA2 or Src kinase.

According to a further aspect of the invention, there is provided the use of a
compound of formula (IH)
(R,

(IH)

where R! is selected from hydrogen, C;_¢alkyl, Cy.¢alkenyl, or Cy¢alkynyl, wherein the
alkyl, alkenyl and alkyny! groups are optionally substituted by one or more substituent
groups selected from cyano, nitro, -OR?, -NR*R?®, -C(O)NR*R?, or -N(R*)C(O)R?,
halo or haloC)_salkyl, where R?, R? and R? are selected from hydrogen or C;.¢alkyl such
as methyl, or R** and R® together with the nitrogen atom to which they are attached may
form a 5 or 6-membered heterocyclic ring, which optionally contains an additional

heteroatom selected from N, O or S;
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ring A is fused 5 or 6-membered carbocyclic or heterocyclic ring, which is saturated or
unsaturated, and is optionally substituted on any available carbon atom by one or more
substituent groups selected from halo, cyano, hydroxy, Ciealkyl, C;.¢alkoxy, -S(0),-C;.
galkyl (where z is 0, 1 or 2), or -NR*R® (where R? and R® are each independently selected
from hydrogen, C;.salkyl, or C,_salkylcarbonyl), and where any nitrogen atoms in the ring
are optionally substituted by a C.¢alkyl or Cy¢alkylcarbonyl;

nis0,1,2o0r3

and each group R’ is independently selected from halo, trifluoromethyl, cyano, nitro or a
group of sub-formula (i) :

xLRlt o)
where X' is selected from a direct bond or O, S, SO, SO, 0OS0O,, NR, CO, CH(OR”),
CONR", N(R®)CO, SO;N(R'"?), N(R'*)S0,, C(R"),0, C(R?),S, CR¥*),N(R") and
NR)CR"),, wherein R® is hydrogen or Cy¢alkyl and R'! is selected from hydrogen,
Ci alkyl, Cygalkenyl, C,.salkynyl, Cs.scycloalkyl, aryl or heterocyclyl, Cs.scycloalkylCi.¢
alkyl, arylC, alkyl or heterocyclylC,.¢alkyl, any of which may be optionally substituted
with one or more groups selected from halo, trifluoromethyl, cyano, nitro, hydroxy, amino,
carboxy, carbamoyl, Cy.ealkoxy, C,.salkenyoxyl, C,salkynyloxy, C;.¢alkylthio,
Ci.ealkylsulphinyl, Ci¢alkylsulphonyl, C¢alkylamino, di-(C,.¢alkyl)amino,
Ci-salkoxycarbonyl, N-C;_ealkylcarbamoyl, N, N-di-(C;_¢alkyl)carbamoyl, C,.¢alkanoyl,
Cy.¢alkanoyloxy, C,salkanoylamino, N-Cy_salkyl-C;_ galkanoylamino, C;_¢alkenoylamino,
N-C.salkyl-Csgalkenoylamino, C;¢alkynoylamino, N-Cy.salkyl- Cs.¢alkynoylamino, N-C;.
¢alkylsulphamoyl, N,N-di-(C;_ealkyl)sulphamoyl, C,_salkanesulphonylamino and N-
C1alkyl-C.salkanesulphonylamino, and any heterocyclyl group within R'! optionally

bears 1 or 2 oxo or thioxo substituents; and
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R* is a group of sub-formula (iii)
R®
R2 R’
R®
R®
(i)

(i)

where R®, R®, R, R® and R’ are each independently selected from:
hydrogen, halo, trifluoromethyl, trifluoromethoxy, cyano, nitro, Cy.¢ alkyl,
Cysalkenyl, Ca.salkynyl, aryl, Cs.i2 carbocyclyl, aryl-Cy.ealkyl, heterocyclyl
(including heteroaryl), heterocyclyl-C.¢alkyl (including heteroaryl-Ci.salkyl) and
wherein any aryl, Cs.12 carbocyelyl, aryl-Cygalkyl, heterocyclyl (including
heteroaryl), heterocyclyl-C,.¢alkyl (including heteroaryl-C;.¢alkyl) groups are
optionally substituted on any available carbon atoms by halo, hydroxy, cyano,
amino, C.salkyl, hydroxyCi.galkyl, Ci.salkoxy, Ci.salkylcarbonyl, N-C;.
salkylamino, or N,N-diC, ¢alkylamino, and any nitrogen atoms present in a
heterocyclyl group may, depending upon valency considerations, be substituted by
a group selected from hydrogen, Ci.salkyl or Cy.salkylcarbonyl, and where any
sulphur atoms may be optionally oxidised to a sulphur oxide;
a group of sub-formula (iv):

XERM (iv)
where X? is selected from O, NR'®, S, SO, SO,, 0S0,, CO, C(0)0, 0C(0),
CH(OR'S), CON(R'®), N(R')CO, -NR')C(O)NR'®)-, -NR'*)C(0)O-,
SON(R'), N(R'©SO, SO.N(R'®), N(R'%)S0,, C(R'*),0, C(R'®).S and
NR'©YC(R'®),, where each R'® is independently selected from hydrogen or
Ciealkyl,
R is hydrogen, Cy.¢ alkyl, trifluoromethyl, C,.salkenyl, Cygalkynyl, aryl, Cs.12
carbocyclyl, aryl-Cy.alkyl, or a 4- to 8-membered mono or bicyclic heterocyclyl
ring (including 5 or 6 membered heteroaryl rings) or 4- to 8-membered mono or
bicyclic heterocyclyl-Ci.salkyl groups (including 5 or 6 membered heteroaryl-
Ci.salkyl groups) and wherein any aryl, Cs.1; carbocyclyl, aryl-C,.ealkyl,
heterocyclyl (including heteroaryl), heterocyclyl-Ci.salkyl (including heteroaryl-
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iif)

Ci.¢alkyl) groups are optionally substituted on any available carbon atoms by oxo,
halo, cyano, amino, C,.¢alkyl, hydroxyCi.¢alkyl, C;.salkoxy, C;.salkylcarbonyl, N-
Ci.¢alkylamino, or N,N-diC,.¢alkylamino and any nitrogen atoms present in the
heterocyclyl moieties may, depending upon valency considerations, be substituted
by a group selected from hydrogen, Cy.salkyl or C;¢alkylcarbonyl, and where any
sulphur atoms may be optionally oxidised to a sulphur oxide;
a group of sub-formula (v):

-X3-RP-Z )
where X’ is a direct bond or is selected from O, NR", 8, SO, SO,, 0SO,, CO,
C(0)0, OC(0), CH(OR'), CONR, NR'HCO, NR")CONR'-,
“N(RC(0)0-, SO,N(R', N(R)S0,, C(R'),0, C(R'),8 and NR'HCR'™),,
where each R'7 is independently selected from hydrogen or Cy_salkyl;
RBisa Cisalkylene, C,¢alkenylene or Cysalkynylene, arylene, Cs.1, carbocyclyl,
heterocyclyl (including heteroaryl), any of which may be optionally substituted by
one or more groups selected from halo, hydroxy, C;salkyl, C;.¢alkoxy, cyano,
amino, C;.galkylamino or di-(C,¢alkyl)amino;
Z is halo, trifluoromethyl, cyano, nitro, aryl, Cs., carbocyclyl or heterocyclyl
(including heteroaryl) which optionally bears 1 or 2 substituents, which may be the
same or different, selected from halo, C¢alkyl, C,_galkenyl, C;_galkynyl and
Ci.¢alkoxy and wherein any heterocyclyl group within Z optionally bears 1 or 2 oxo
substituents,
or Z is a group of sub-formula (vi)

-X*R'8 (vi)
where X* is selected from O, NR', S, SO, SO,, 0S0,, CO, C(0)0, OC(0),
CH(OR™), CON(R"), N(R¥)CO, SO,N(R'%), -NR?)C(O)NR)-, -N(R')C(0)0-
NR®)S0,, CR),0, C(R'),S and N(R*)C(R'®),, where each R'? is
independently selected from hydrogen or C;.¢alkyl; and R'® is selected from
hydrogen, Cy.¢ alkyl, Cygalkenyl, C, galkynyl, aryl, Cs.i; carbocyclyl, aryl-C;_¢alkyl,
heterocyclyl (including heteroaryl) or heterocyclyl-Ci.salkyl (including heteroaryl-
C.salkyl) which optionally bears 1 or 2 substituents, which may be the same or
different, selected from halo, C,_¢alkyl, C,.salkenyl, Cy-galkynyl and Cj.salkoxy, and
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wherein any heterocyclyl group within R'® optionally bears 1 or 2 oxo substituents;

or
(iv) R’andR® RSand R’,R” and R® or R® and R? are joined together to form a fused 5,

6 or 7-membered ring, wherein said ring is unsaturated or partially or fully

saturated and is optionally substituted on any available carbon atom by halo, Cy.

salkyl, hydroxyC,.alkyl, amino, N-C;alkylamino, or N,N-diC,alkylamino, and
said ring may contain one or more heteroatoms selected from oxygen, sulphur or
nitrogen, where sulphur atoms may be optionally oxidised to a sulphur oxide,
where any CH, groups may be substituted by a C(O) group, and where nitrogen

atorns, depending upon valency considerations, may be substituted by a group R*,

where R is selected from hydrogen, C,salkyl or Cy¢alkylcarbonyl;
or a pharmaceutically acceptable salt thereof,
in the manufacture of a medicament for use in the treatment of cancer.

According to another aspect of the present invention there is provided a compound
of the formula (I), (IA), (IB), (IC), (ID), (IE), (IF), (IG) or (IH), or a pharmaceutically
acceptable salt thereof, as defined hereinbefore for use in a method of treatment of the
human or animal body by therapy.

Thus according to a further aspect of the invention there is provided a compound of
the formula (I), (IA), (IB), (IC), (ID), (IE), (IF), (IG) or (IH), or a pharmaceutically
acceptable salt thereof, as defined hereinbefore for use as a medicament.

According to a further aspect of the invention there is provided a compound of the
formula (I), (IA), (IB), (IC), (ID), (IE), (IF), (IG) or (IH), or a pharmaceutically acceptable
salt thereof, as defined hereinbefore for use in the production of an EphB4 inhibitory effect
in a warm blooded animal such as man.

According to a further aspect of the invention there is provided the use of a
compound of the formula (I), (IA), (IB), (IC), (ID), (IE), (F), dG) or IH), or a
pharmaceutically acceptable salt thereof, as defined hereinbefore in the manufacture of a
medicament for use in the production of an EphB4 inhibitory effect in a warm-blooded
animal such as man.

According to a further aspect of the invention there is provided the use of a
compound of the formula (I), (IA), (IB), (IC), (ID), (E), (IF), IG) or IH), or a

pharmaceutically acceptable salt thereof, as defined hereinbefore in the manufacture of a
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medicament for use in the production of an EphB4, EphA2 and Src kinase inhibitory effect
in a warm-blooded animal such as man.

According to a further feature of this aspect of the invention there is provided a
method for producing an EphB4 inhibitory effect in a warm-blooded animal, such as man,
in need of such treatment which comprises administering to said animal an effective
amount of a compound of the formula (I), (IA), (IB), (IC), (ID), (IE), (IF), (IG) or (IH), or
a pharmaceutically acceptable salt thereof, as defined hereinbefore.

According to a further feature of this aspect of the invention there is provided a
method for producing an EphB4, EphA2 and Src kinase inhibitory effect inhibitory effect
in a warm-blooded animal, such as man, in need of such treatment which comprises
administering to said animal an effective amount of a compound of the formula (I), (1A),
(IB), IC), (ID), (dE), (IF), 0G) or IH), ora phaﬁnaceutically acceptable salt thereof, as
defined hereinbefore.

According to a further aspect of the invention there is provided a compound of the
formula (1), (IA), (IB), (IC), (ID), (IE), (IF), (IG) or (IH), or a pharmaceutically acceptable
salt thereof, as defined hereinbefore for use in the production of an anti-angiogenic effect
in a warm-blooded animal such as man.

According to a further aspect of the invention there is provided the use of a
compound of the formula (I), (IA), (IB), IC), 0D), (IE), (IF), (IG) or (IH), or a
pharmaceutically acceptable salt thereof, as defined hereinbefore in the manufacture of a
medicament for use in the production of an anti-angiogenic effect in a warm-blooded
animal such as man.

According to a further feature of this aspect of the invention there is provided a
method for producing an anti-angiogenic effect in a warm-blooded animal, such as man, in
need of such treatment which comprises administering to said animal an effective amount
of a compound of the formula (I), (IA), (IB), (IC), (ID), (IE), (IF), (IG) or (IH), ora
pharmaceutically acceptable salt thereof, as defined hereinbefore.

According to a further feature of the invention there is provided a compound of the
formula (I), (IA), (IB), (IC), (ID), (IE), (IF), (IG) or (IH), or a pharmaceutically acceptable
salt thereof, as defined hereinbefore in the manufacture of a medicament for use in the

treatment of cancer.

A,
I3 by
P ¢
Gl
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According to an additional feature of this aspect of the invention there is provided a
compound of the formula (I), (IA), (IB), (IC), (ID), (IE), (IF), (IG) or (IH), or a
pharmaceutically acceptable salt thereof, as defined hereinbefore, for use in the treatment
of cancer.

According to an additional feature of this aspect of the invention there is provided a
method of treating cancer in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a
compound of the formula (I), (IA), (IB), (IC), (ID), (IE), (IF), (IG) or (IH), or a

pharmaceutically acceptable salt thereof, as defined hereinbefore.

In a further aspect of the present invention there is provided the use of a compound
of the formula (I), (IA), (IB), (IC), (ID), (IE), (IF), (IG) or (IH), or a pharmaceutically
acceptable salt thereof, as defined hereinbefore, in the manufacture of a medicament for
use in the treatment of solid tumour disease, in particular neuroblastomas, breast, liver,
lung and colon cancer or leukemias.

In a further aspect of the present invention there is provided a method of treating
neuroblastomas, breast, liver, lung and colon cancer or leukemias in a warm-blooded
animal, such as man, in need of such treatment which comprises administering to said
animal an effective amount of a compound of the formula (1), (IA), (IB), (IC), (ID), (IE),
(IF), (IG) or (IH), or a pharmaceutically acceptable salt thereof, as defined hereinbefore.

The anti-cancer treatment defined hereinbefore may be applied as a sole therapy or
may involve, in addition to the compound of the invention, conventional surgery or
radiotherapy or chemotherapy. Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate administration of the individual components of the
treatment. In the field of medical oncology it is normal practice to use a combination of
different forms of treatment to treat each patient with cancer. In medical oncology the
other component(s) of such conjoint treatment in addition to the anti-angiogenic treatment
defined hereinbefore may be: surgery, radiotherapy or chemotherapy. Such chemotherapy
may include one or more of the following categories of anti-tumour agents:

(i)  other antiproliferative/antineoplastic drugs and combinations thereof, as used in
medical oncology, such as alkylating agents (for example cis-platin, oxaliplatin,

carboplatin, cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulphan,
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temozolamide and nitrosoureas); antimetabolites (for example gemcitabine and antifolates
such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, methotrexate,
cytosine arabinoside, and hydroxyurea); antitumour antibiotics (for example anthracyclines
like adriamycin, bleomycin, doxorubicin, daunomyecin, epirubicin, idarubicin, mitomycin-
C, dactinomycin and mithramycin); antimitotic agents (for example vinca alkaloids like
vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and taxotere and
polokinase inhibitors); and topoisomerase inhibitors (for example epipodophyllotoxins like
etoposide and teniposide, amsacrine, topotecan and camptothecin);

(i) cytostatic agents such as antioestrogens (for example tamoxifen, fulvestrant,
toremifene, raloxifene, droloxifene and iodoxyfene), antiandrogens (for example
bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH antagonists or LHRH
agonists (for example goserelin, leuprorelin and buserelin), progestogens (for example
megestrol acetate), aromatase inhibitors (for example as anastrozole, letrozole, vorazole
and exemestane) and inhibitors of Sai-reductase such as finasteride;

(iif) anti-invasion agents (for example c-Src kinase family inhibitors like 4-(6-chloro-2,3-
methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-5 -tetrahydropyran-4-
yloxyquinazoline (AZD0530; International Patent Application WO 01/94341) and N-(2-
chloro-6-methylphenyl)-2- {6-[4-(2-hydroxyethyl)piperazin-1-yl] -2-methylpyrimidin-4-
ylamino} thiazole-5-carboxamide (dasatinib, BMS-354825; J. Med. Chem., 2004, 47, 6658-
6661), and metalloproteinase inhibitors like marimastat, inhibitors of urokinase
plasminogen activator receptor function or antibodies to Heparanase);

(iv) inhibitors of growth factor function: for example such inhibitors include growth
factor antibodies and growth factor receptor antibodies (for example the anti-erbB2
antibody trastuzumab [Herceptin™], the anti-EGFR antibody panitumumab, the anti-erbB1
antibody cetuximab [Erbitux, C225] and any growth factor or growth factor receptor
antibodies disclosed by Stern et al. Critical reviews in oncology/haematology, 2005, Vol.
54, ppl1-29); such inhibitors also include tyrosine kinase inhibitors, for example inhibitors
of the epidermal growth factor family (for example EGFR family tyrosine kinase, inhibitors
such as
N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholinopropoxy)quinazolin-4-amine
(gefitinib, ZD1839), N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine
(erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-
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morpholinopropoxy)-quinazolin-4-amine (CI 1033), erbB2 tyrosine kinase inhibitors such
as lapatinib, inhibitors of the hepatocyte growth factor family, inhibitors of the platelet-
derived growth factor family such as imatinib, inhibitors of serine/threonine kinases (for
example Ras/Raf signalling inhibitors such as farnesyl transferase inhibitors, for examplé
sorafenib (BAY 43-9006)), inhibitors of cell signalling through MEK and/or AKT kinases,
inhibitors of the hepatocyte growth factor family, c-kit inhibitors, abl kinase inhibitors,
IGF receptor (fnsulin—like growth factor) kinase inhibitors; aurora kinase inhibitors (for
example AZD1152, PH739358, VX-680, MLN8054, R763, MP235, MP529, VX-528
AND AX39459) and cyclin dependent kinase inhibitors such as CDK2 and/or CDK4
inhibitors;

(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factor, [for example the anti-vascular endothelial cell growth factor antibody
bevacizumab (Avastin™) and VEGF receptor tyrosine kinase inhibitors such as 4-(4-
bromo-2-fluoroanilino)-6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline
(£D6474; Example 2 within WO 01/32651), 4-(4-fluoro-2-methylindol-5-yloxy)-6-
methoxy-7-(3-pyrrolidin-1-ylpropoxy)quinazoline (AZD2171; Example 240 within WO
00/47212), vatalanib (PTK787; WO 98/35985) and SU11248 (sunitinib; WO 01/60814),
compounds such as those disclosed in International Patent Applications W097/22596, WO
97/30035, WO 97/32856 and WO 98/13354 and compounds that work by other
mechanisms (for example linomide, inhibitors of integrin ovB3 function and angiostatin)];
(vi) vascular damaging agents such as Combretastatin A4 aﬁd compounds disclosed in
International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669,

WO 01/92224, WO 02/04434 and WO 02/08213;

(vii) antisense therapies, for example those which are directed to the targets listed above,
such as ISIS 2503, an anti-ras antisense;

(viit) gene therapy approaches, including for example approaches to replace aberrant genes
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme
pro-drug therapy) approaches such as those using cytosine deaminase, thymidine kinase or
a bacterial nitroreductase enzyme and approaches to increase patient tolerance to
chemotherapy or radiotherapy such as multi-drug resistance gene therapy; and

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches

to increase the immunogenicity of patient tumour cells, such as transfection with cytokines
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such as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell
lines and approaches using anti-idiotypic antibodies.

According to this aspect of the invention there is provided a pharmaceutical
composition comprising a compound of the formula (I) as defined hereinbefore and an
additional anti-tumour substance as defined hereinbefore for the conjoint treatment of
cancer.

As stated above the size of the dose required for the therapeutic or prophylactic
treatment of a particular cell-proliferation disease will necessarily be varied depending on
the host treated, the route of administration and the severity of the illness being treated. A
unit dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged.

In addition to their use in therapeutic medicine, the compounds of formula (),
(1A),(IB) or (IC) and their pharmaceutically acceptable salts thereof, are also useful as
pharmacological tools in the development and standardisation of in vitro and in vivo test
systems for the evaluation of the effects of inhibitors of anti-angiogenic activity in
laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search
for new therapeutic agents.

The invention will now be illustrated in the following Examples in which,
generally:

For examples 1 to 9

(i) operations were carried out at ambient temperature, i.e. in the range 17 to

25°C and under an atmosphere of an inert gas such as nitrogen or argon unless otherwise

stated;

(i1) in general, the course of reactions was followed by thin layer chromatography

(TLC) and/or analytical high pressure liquid chromatography (HPLC); the reaction times
that are given are not necessarily the minimum attainable;

(1ii) when necessary, organic solutions were dried over anhydrous magnesium
sulphate, work-up procedures were carried out using traditional layer separating techniques
or an ALLEXIS (MTM) automated liquid handler, evaporations were carried out either by

rotary evaporation in vacuo or in a Genevac HT-4 / EZ-2.

‘\vfy;;é/
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(iv) yields, where present, are not necessarily the maximum attainable, and when
necessary, reactions were repeated if a larger amount of the reaction product was required;

(v) in general, the structures of the end-products of the Formula I were confirmed
by nuclear magnetic resonance (NMR) and/or mass speciral techniques; electrospray mass
spectral data were obtained using a Waters ZMD-or-Waters Z2Q) LC/mass spectrometer
acquiring both positive and negative ion data, generally, only ions relating to the parent
structure are reported; proton NMR chemical shift values were measured on the delta scale
using either a Bruker Spectrospin DPX300 spectrometer operating at a field strength of
300 MHz, a Bruker Dpx400 operating at 400MHz or a Bruker Advance operating at
500MHz. The following abbreviations have been used: s, singlet; d, doublet; t, triplet; q,
quartet; m, multiplet; br, broad; '

(vi) unless stated otherwise compounds containing an asymmetric carbon and/or
sulphur atom were not resolved;

(vii) intermediates were not necessarily fully purified but their structures and
purity were assessed by TLC, analytical HPLC, infra-red (IR) and/or NMR analysis;

(viii) unless otherwise stated, column chromatography (by the flash
procedure) and medium pressure liquid chromatography (MPLC) were performed on
Merck Kieselgel silica (Art. 9385);

(ix) preparative HPLC was performed on C18 reversed-phase silica, for example
on a Waters ‘Xterra’ preparative reversed-phase column (5 microns silica, 19 mm
diameter, 100 mm length) using decreasingly polar mixtures as eluent, for example
decreasingly polar mixtures of water (containing 1% acetic acid or 1% aqueous ammonium
hydroxide (d=0.88)) and acetonitrile;

(x)  the following analytical HPLC methods were used; in general, reversed-
phase silica was used with a flow rate of about 1 ml per minute and detection was by
Electrospray Mass Spectrometry and by UV absorbance at a wavelength of 254 nm; for
each method Solvent A was water and Solvent B was acetonitrile; the following columns
and solvent mixtures were used :-

Preparative HPL.C was performed on C18 reversed-phase silica, on a Phenomenex
“Gemini” preparative reversed-phase column (5 microns silica, 110A, 21.1 mm diameter,

100 mm length) using decreasingly polar mixtures as eluent, for example decreasingly
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polar mixtures of water (containing 0.1% formic acid or 0.1% ammonia) as solvent A and
acetonitrile as solvent B; either of the following preparative HPLC methods were used:

Method A: a solvent gradient over 9.5 minutes, at 25mls per minute, from a 85:15
mixture of solvents A and B respectively to a 5:95 mixture of solvents A and B.

Method B: a solvent gradient over 9.5 minutes, at 25mls per minute, from a 60:40
mixture of solvents A and B respectively to a 5:95 mixture of solvents A and B.

(xi)  where certain compounds were obtained as an acid-addition salt, for
example a mono-hydrochloride salt or a di-hydrochloride salt, the stoichiometry of the salt
was based on the number and nature of the basic groups in the compound, the exact
stoichiometry of the salt was generally not determined, for example by means of elemental
analysis data;

For examples 10 to 28

(1) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperature, that is, at a temperature in the range of 18 to 25°C;

(ii) organic solutions were dried over anhydrous magnesium sulfate or anhydrous sodium
sulfate; evaporation of solvent was carried out using a rotary evaporator under reduced
pressure (600 to 4000 Pascals; 4.5 to 30mmHg) with a bath temperature of up to 60°C;
(1ii) chromatography means flash chromatography on silica gel; thin layer chromatography
(TLC) was carried out on silica gel plates;

(iv) in general, the course of reactions was followed by TLC and / or analytical LC-MS,
and reaction times are given for illustration only. The retention times (tr) were measured
on a LC/MS Waters 2790 / ZMD Micromass system equipped with a Waters Symmetry
column (C18, 3.5uM, 4.6 x 50 mm); detection UV 254 nM and MS; elution: flow rate 2.5
ml/min, linear gradient from 95% water - 5% methanol containing 5% formic acid to 40%
water - 55% acetonitrile - 5% methanol containing 5% formic acid over 3 minutes; then
linear gradient to 95% acetonitrile - 5% methanol containing 5% formic acid over 1
minute; |

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra
and/or mass spectral data;

(vi) yields are given for illustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more material was

required;

e
B i’
s
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(vii) when given, NMR data is in the form of delta values for major diagnostic protons,
given in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal
standard, determined at 500 MHz using perdeuterio dimethyl sulfoxide (DMSO-de) as
solvent unless otherwise indicated; the following abbreviations have been used: s, singlet;
d, doublet; t, triplet; q, quartet; m, multiplet; br, broad;

(viit) chemical symbols have their usual meanings; SI units and symbols are used:;

(ix) solvent ratios are given in volume:volume (v/v) terms; and

(x) mass spectra were run with an electron energy of 70 electron volts in the chemical
tonization (CI) mode using a direct exposure probe; where indicated ionization was
effected by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP);
values for m/z are given; generally, only ions which indicate the parent mass are reported;
and unless otherwise stated, the mass ion quoted is (MH)" which refers to the protonated
mass ion; reference to M is to the mass ion generated by loss of an electron; and reference
to M-H" is to the mass ion generated by loss of a proton;

(x1) unless stated otherwise compounds containing an asymmetrically substituted carbon
and/or sulfur atom have not been resolved;

(xit) where a synthesis is described as being analogous to that described in a previous
example the amounts used are the millimolar ratio equivalents to those used in the previous
example;

(xiii) all microwave reactions were carried out in a Personal Chemistry EMRYST™
Optimizer EXP microwave synthesisor;

(xiv) preparative high performance liquid chromatography (HPLC) was performed on a

Waters instrument using the following conditions:

Column: 30 mmx 15 cm Xterra Waters, C18, 5 mm

Solvent A: Water with 1% acetic acid or 2 g/l ammonium carbonate
Solvent B: Acetonitrile

Flow rate: 40 m] / min

Run time: 15 minutes with a 10 minute gradient from 5-95% B
Wavelength: 254 nm

Injection volume 2.0-4.0 ml;

In addition, the following abbreviations have been used, where necessary:-
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DMSO dimethylsulphoxide
NMP 1-methyl-2-pyrrolidinone
DMA N, N-dimethylacetamide
DCM Dichloromethane
THF tetrahydrofuran;
DMF N, N-dimethylformamide;
DTAD di-tert-butyl azodicarboxylate;
DIPEA di-isopropylethylamine;
IPA isopropyl alcohol;
Ether diethyl ether; and
TFA trifluoroacetic acid.
Example 1
Step 1

2-Chloro-N-(5-chloro-1,3-benzodioxol-4-yDpyrimidin-4-amine

Cl
o NH
— o _ |N
NS
N/kCI

Sodium hydride (13.4 g, 60% dispersion in mineral oil) was added portion-wise to (5-
chloro-1,3-benzodioxol-4-yl)amine (11.5 g, prepared as described in W02001094341) in
DMA (100 ml) at 0°C. 2, 4-Dichloropyrimidine (10 g) was added and the reaction

warmed to room temperature and stirred overnight. The reaction was quenched cautiously

with water, the solution filtered and concentrated and the residue dissolved in DCM,

washed with water and brine, dried and concentrated to give the title compound as ;a dark
brown oil that was used without further purification (16 g, 85%); NMR Spectrum (300
MHz, DMSO) 6.10 (s, 2H), 6.58 (d, 1H), 6.94 (d, 1H), 7.05 (d, 1H), 8.15 (d, 1H), 9.76 (s,
1H); Mass Spectrum M" 284.4.

J
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L QLA
N\
g9 J LI

Compound 1
3,4, 5-Trimethoxyaniline (103 mg) and 2-chloro-N-(5-chloro-1,3-benzodioxol-4-

®)

yDpyrimidin-4-amine (200 mg) were dissolved in n-butanol (1 ml) and DMA (1 ml) and a
solution of HCl in diethyl ether (0.7 ml, 1M) added. The reaction was heated at 120°C for
3 hours then cooled to room temperature and concentrated in vacuo. The residue was
purified by reverse phase chromatography to give the title compound as a solid (69 mg,
23%); NMR Spectrum (300 MHz, DMSO) 3.58 (s, 9H), 5.98 (s, 2H), 8.85 (s, 1H), 6.10 (d,
1H), 6.87 (d, 1H), 7.02 (d, 1H), 7.05 (s, 2H), 7.99 (d, 1H); Mass Spectrum MH" 431.38.

Example 2

The procedure described above in Example 1 was repeated using the appropriate aniline
(which were sourced commercially or prepared as described in the Method section below).

Thus were obtained the compounds described below in Table 1.
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met fyihgul f onyliphenyl ] net hane sul f ona & 1,
ch| g ngoﬁ ﬂezo[l 3] d i oxot - 4 y044- 130( B{n21h hdriphol i n-
4- yﬁ eny Pyri m di ne-2, 4-di am ne | B&nSFo(d, ) 4H) .
Z0- (i o~ AN a- - Q0( 211\ 6 0O.(d
U \o, oLll), o. o —(TT17, Ly A\“CEAVAV AN W ¥ s Ot
11[;({4@(53mor6|r, 1+, 6.87 (d. 114), FeURRANEE [211)
7. 155 gémdgo%cﬁ) 7.98 (d, 111), 8.80 (B lﬂf)99<ds 88 (s,
11 s, 111) 3.07 (s, 314),| Boloo(s110314) ,

106. 08 (s, 214), 6. d; 111) 36642 7.52 (d, 2H), 7.72

yDamino]pyrimidi ‘ (MH+)
, (d, 2H), 8.09 (d,

n-2-yl}amino)

benzonitrile 1H), 9.19 (s, 1H),
9.70 (s, 1H)
4.36 (d, 2H), 5.01

[3-({4-[(5-chloro- (t, 1H), 6.01 (s,

1,3-benzodioxol- 2H), 6.13 (d, 1H),

4- 6.82 (d, 1H), 6.92

11 y])amino]?yrimidi ©\/ o (3&11{1? (d, TH), 7.04 (m,
n-2-yl}amino) 2H), 7.50 (m,
phenyl] 2H), 7.99 (d, 1H),
methanol 8.94 (s, 1H), 9.05

(s, 1H)

3.70 (s, 3H), 6.01
N~4~-(5-chloro- (s, 2H), 6.09 (d,
1,3-benzodioxol- 1H), 6.70 (d, 2H),

2 4-y1)-N~2~-(4- s 37145 6.93 (d, 1H), 7.04
methoxyphenyl)p /©/ (MH+) (d, 1H), 7.50 (d,
yrimidine-2,4- 2H), 7.95 (d, 1H),
diamine 8.86 (s, 1H), 8.90

' (s, 1H)

; ;
N



6.88 (d, 11-1), 7.02 (d, 111), 7.20 (m?9 111), 7.90
(m 111), 8 05 (m 214), 8.83 (s, 114), 9.45 (s, 1H),
10.00 (hr s, 111) 2.95 (in, 814), 3.70 (m 8H), 5.96
6.07 (m 211), 6.81 (d, 81 21-1),
“(‘iﬁ‘ﬁ"%ws%”oz (d, 114), 7.97 (d, 114), 8.65 (sgg‘i’g;%i‘}‘”"")"”l
8.84 (s, 114) WD 2007/085833PCT/ GB2007/ 000251 -110 -
No. Nane R4 Mol ecul ar |on (sédserved) NMR Spectrum (400
MHz, d6- DVMSO) Aniline (Method) 3.07 (n, 411),
3090 (s—31-1) 3. 72 ehlorobenzo [1 wags gm 111),
6. Ob (s, . Molecular Ion N Pectrii | Aniline
No. Name R (400 MHz, d6-
(Observed) (Method)
DMSO)
6.03 (s, 2H), 6.22
(d, 1H), 6.86 (dd,
N~4~-(5-chloro-
. 1H), 7.92 (d, 1H),
1,3-benzodioxol-
4oy N2 (3- 7.06 (d, 1H), 7.13
13 }: ey @\ 3;/[5;4 (dd, 1H), 7.50 (d,
chlorophen -
. p g ¢ M 1H), 7.82 (m,
pyrimidine-2,4-
L 1H), 8.04 (d, 1H),
diamine
9.06 (s, 1H), 9.32
(s, 1H)
6.04 (s, 2H), 6.19
N~4~-(5-chloro-
. (d, lH), 6.97 (d,
1,3-benzodioxol-
4yl N-2—(d- ol 1H), 7.09 {m,
14 Y Cr 375.41 3H), 7.64 (d, 2H),
chlorophenyl) - M+)
e 8.03 (d, 1H), 9.04
pyrimidine-2,4-
o (s, 1H), 9.27 (s,
diamine
1H)
6.06 (s, 2H), 6.16
N~4~-(5-chloro- (d, 1H), 7.91 (m,
1,3-benzodioxol- 2H), 7.08 (d, 1H),
F
s 4-y1)-N~2~-(2,4- F@/ 37742 7.22 (m, 1H),
difluorophenyl)py - (MH+) 7.78 (m, 1H),
rimidine-2.4- 8.00 (d, 1H), 8.46
diamine (s, 1H), 8.98 (s,
1H)
6.03 (s, 2H), 6.26
N~4~-(5-chloro-
. (d, 1H), 6.58 (m,
1,3-benzodioxol-
4yl N-2(3,5- & 1H), 6.92 (d, 1H),
16 Y ’ @\ 377.42 7.05 (d, 1H), 7.87
. difluoropheny!) . (MH+)
- F (d, 2H), 8.06 (d,
pyrimidine-2,4-
- 1H), 9.15 (s, 1H),
diamine
9.55 (s, 1H)




i oxol-4-yl)-N
met hyl sul f (3- 211), 6
Wlon- 4-y| - gngl- g_ ( M?_O44 6. 901(5| S]d’ 21H) )
- (3007i(035333“_|)’ 7 79 (S) 7.02 (d, 1i_|) , H)7 64131 nor ph&
, in), di am ne ! 8 ngzl m di ne- 2 4 8|k_’|iP)Cpheny| )
' s, 1H), 9. 21 T/G3B200Y/000251

-84 -

NMR Spectrum

Molecular fon Aniline
(400 MHz, d6-
(Observed) (Method)
DPMSO)
501 (5, 2H), 6.10
(m, 1H), 620 (s,
N~4~—(5-chloro- ) ¢
1H), 6.96 (d, 1H),
1,3-b enzodioxol-
7.07 (4, 1H), 717
4-y1)-N~2~-\H—
) (m, 3H), 7.90 (s,
indot-5-Y1
o 1H), 7.97 (@, 1H),
pynm1dme—2,4-
a 381 (s, 11, 8.87
diamine
(s, 1HD), 10.78 55
1H)
3.90 (s, 1H); 6.04
(s, 28, 617 (&
1H), 6.92 (@, 1H),

7.08 (m, 31,
762 (d, 2H), 8.01
(4, 14, 9.01 (s,
1H), 917 6 1H)
.02 (5,24, 6.15
(d, 11D, 6.80 (m,
2H), 7.96 (M,
2H), 7.05 (d, 1),
720 (m, 1),

7 64 (d, 1H), 8.02
(d, 1H), 8.54 (s,
{H), 8.93 (5 1H),
10.94 (s, 1D
6.03 (s,2H), 621
(d, 1H), 6.98 (4,
1H), 7.09 (& 2H),
7.66 (m, 5H),
8.05 (d, 1H), 9.08
(s, 1H), 939 (s,
1H) )

[4-({4—[(5'ch\oro-
1,3—benzodioxo\-
4—y1)amino}
pyrimid'm—Z—
i} aminoc)pheny 1l
acetonitrile

N~4~-(5—chloro-

1,3 -benzod'\oxo\-
4-y&)—N~2~-1H—
indol-4-y!

pyrimid'me-z A-

diamine

3-({4—[(5-chloro—
1 ,3—benzodioxol—

4-y1)amino]

pyrimidin-z-
¥y amino)

benzamide



(s, 111) \U- 0 z\ 3.00 (n, 411),
chl or obenzo[ 1, 3] d 3.70 (n, 4H), i 0X01l-4-y1)-N-(3-
5.99 (s, 211), 6.15 (d, 1H), 6.24 (n, fl uoro-5-
444, 44 132 i
WO 2007/085833 PCT/GB2007/000251
-85 -
NMR Spectrum
4 Molecular Ion Aniline
No. Name R (400 MHz, d6-
(Observed) (Method)
DMSO)
6.03 (s, 2H), 6.21
4-({4-[(5~chloro- 1
, 1H), 6.98 (4,
1,3-benzodioxol- (d, 1HD), 6.98 (
4-yhamino] 2 1H), 7.09 (d, 2H),
21 . NH, 384.45 7.65 (m, SH),
pyrimidin-2- . (MH+)
3 - 8.05 (d, [H), 9.08
yl}amino)
benzamide (s, 1H), 9.38 (s,
1H)
N~4~-(5-chloro-
1,3-benzodioxol-
yD-N~2~-1H-
p | YN m 380.46
indol-6- - N (MH+)
ylpyrimidine-2,4-
diamine
3-({4-[(5-chloro-
[,3-benzodioxol-
4-
23 yDamino]pyrimidi _,-Qrﬁwo/ 442.45
) 3 (M)
n-2-yl}amino)-N-
(2-methoxyethyl)
benzamide
5.19 (s, 2H), 6.03
N~4~-(5-chloro- (s, 2H), 6.17 (d,
1H), 6.90 (d, 1H),
1,3-benzodioxol- ) ( )
7.00(d, 1H), 7.16
4-yD-N~2~-[4- )
, 1H), 7.37 (m,
(pyridin-2- @ (d, 1H), 7.37 (m
24 Oy 1H), 7.43 (dd,
yimethoxy) P
’ 1H), 7.57 (4, 1H),
phenyl]
Lo 7.86 (m, 2H),
pyrimidine-2,4-
diami 8.00 (d, tH), 8.60
iamine
(d, 1H), 8.99 (s,
1H), 9.12 (s, 1H)




1H), 6.86 (m 8a

2H), 7.02 (d, 1H),

8. 00 darn Inc
wWOorpo7/08B33 [ 4- [ ( 5-

Ta-(4-16-
chloro-1,3~
benzodioxol-4-
yhamino]pyrimidi
p-2-yl}amino)

phenyl]-N-
methylmethane
sulfonamide

N~4~-(5-chloro-
1,3—benzodioxol-
4-yD)-N~2~-[3-(2-
pyrrolidin-1-
ylethoxy)phenyl]
pyrimidine-2.4-
diamine
N~4~-(5-chloro-
1 ,3-benzodioxol-
4-yN)-N~2~-(3-
chioro-4-
morpholin-4-
ylphenyl)
pyrimidine-2,4-
diamine

o '

mor phol i n-4-yl - (M)
pyrim di ne- 2, 4-
(d, 1H), 8.99 (s,

NMR

Molecular Ion

(Observed)

@

(s

6

(400 MHz, d6-
DMSO)

1.70 (m, 4H),
2.53 (m, 4H,
obscured by
solvent), 2.77 (¢,
2H), 3.95 (1, 2H),
6.02 (s, 2H), 6.15

1H), 6.90 (d, 1H),
7.00 (t, 1), 7.05
(d, 1H), 7.26 (m,
2H), 8.00 (d, 1H),
8.94 (s, 1H), 9.00

2.
374 (m, 4H),

(d, 1H), 6.94 (m,
3H), 7.04 (d, 1H),
745 (dd, 1H),
7.82 (d, 1H), 8.01
(d, 1H), 8.99 (s,

phenyl)
7.19 (d, 111),
1H), 9.05 (s,
PCT/GB2007/000251

Spectrum

Aniline

(Method)

1H), 6.43 (dd,

, 1H)
88 (m, 4H),

.00 (s, 2H), 6.16

1H), 9.13 (s, 1H)

S



5.10 (s+m 3H), chl orobenzo[ 1, 3] d 6.88 (d, 1H),
7.03 i 0x0l-4- yflamno]lpyrimdi NH, O0,. =0 (d, tH),
7.20 (n, 1 E), 7.30 (s, 2H, 513. 35 133

n- 2 ¥Ilamno-5 1100 7.80 (n, 1H), 9a nmeth an esu
We BW7a8P%  (m) 8.02 (d,

11-1), 8.09 PCT/GB2007/000251
-87 -
NMR Spectrum .
4 Molecular Ion Aniline
No. Name R (400 MHz, d6-
(Observed) (Method)
DMSO)
2.47 (m, 4H),
2.67 (t, 2H), 3.60
N~4~-(5-chloro-
. (m, 4H), 4.02 (1,
1,3-benzodioxol-
2H), 6.03 (s, 2H),
4-y)-N~2~-[4-(2~ o
_ @ L 6.10 (d, 1H), 6.70
28 morpholin-4- N/\ 470.45
K/O (MH+) (d, 2H), 6.93 (d,
ylethoxy) phenyl]
s 1H), 7.06 (d, 1H),
pyrimidine-2,4-
7.50 (d, 2H), 7.96
diamine
(d, 1H), 8.87 (s,
1H), 8.89 (s, 1H)
2.68 (s, 3H), 2.95
4-({4-[(5-chloro- (t, 2H), 3.53 (m,
1,3-benzodioxol- 2H), 4.74 (t, 1H),
4-yDamino] 6.04 (s, 2H), 6.26
. |
I Q,

29 pyrimidin-2 \\s\ \/NI 47845 (d, 1H), 6.97 (d,
yl}amino)-N-(2- ©/ ° Nou (MH+) 1H), 7.08 (d, 1H),
hydroxyethy1)-N- 7.47 (d, 2H), 7.83
methyl benzene (d, 2H), 8.07 (d,
sulfonamide 1H), 9.15 (s, 1H),

9.65 (s, 1H)
1.00 (t, 6H), 2.53
(m, 6H, obscured
by solvent), 3.30
4-({4-[(5~chloro-
(m, 2H, obscured
1,3-benzodioxol-
. by water), 6.03 (s,
#yDamine] 2H), 6.21 (d, 1H
30 | pyrimidin-2- @J\Nﬂ d 483.56 021 (G 1D,
) NN (MH+) 6.96 (d, 1H), 7.07
yl}amino)-N-{2-
. . (d, 1H), 7.60 (d,
(diethylamino)
. 2H), 7.67 (d, 2H),
ethyl]benzamide
8.05 (m, 2H),
9.07 (s, 1H), 9.38
(s, 1H)




H do- (n, In), 8.86 (s, benzenesul f onam I

H, 9.40 (s, 1H), de 9.88 (br s, 1H WO

2007/ 085833PCT/ GB2007/ 000251 No. Nanme Iti 1Vlolecular
wbano7(ogkzser ved) NVR Spectrum (400 MHz, d6- DNED)GB2007/000251

Aniline (Method) 134 34[4-[(5- chlorobenzo[1, 3]d

I oxol-4- yl)am nol pyrim di_gg-2-yl | arnino]-5-

(hydroxymet hyl ) b enzene sul f onam de r, o.-..s=0 SOCH

NMR Spectrum
) Molecular Ion Aniline
No. Name R (400 MHz, d6- :
(Observed) (Method)
DMSO)
2.17 (s, 3H), 2.33
N~4~-(5-chloro- (m, 4H), 2.48 (m,
1,3-benzodioxol- 4H), 2.65 (t, 2H),
4-yD)-N~2~-{4-[2- 3.98 (t, 2H), 6.03
(- o\‘\ (s, 2H), 6.10 (d,
31 methylpiperazin- C N 481.64 1H), 6.68 (d, 2H),
K/?N\ (M-H+) ) (62
1-yl)ethoxy] 6.93 (d, 1H), 7.04
phenyl} (d, 1H), 7.48 (d,
pyrimidine-2,4- 2H), 7.96 (d, 1H),
diamine 8.86 (s, 1H), 8.90
(s, 1H)
3.62 (s, 3H), 5.01
, 2H), 5.97 (s,
N~4~-(5-chloro- s, 2H) N
2H), 6.08 (d, 1H),
1,3-benzodioxol- ) ( )
6.75 (d, 1H), 6.90
4-y1)-N~2~-{4- ~ 4 ( )
, 1H), 7.03 (d,
[(3-fluorobenzyl) © (@, 18) (
32 495.44 1H), 7.16 (m,
oxy]-3-methoxy . (MH+)
2H), 7.27 (m,
phenyl} F
e 2H), 7.43 (m,
pyrimidine-2,4-
o 1H), 7.96 (4, 1H),
diamine
8.86 (s, 1H), 8.89
(s, 1H)
3.62 (s, 3H), 5.01
, 2H), 5.97 (s,
N~4~-(5-chloro- (s, 2H) (s
2H), 6.08 (d, 1H
1,3-benzodioxol- ) (d, 15,
6.75 (d, 1H), 6.90
4-y1)-N~2~-{4- (4, 15
d, 1H), 7.03 (d,
[(2-fluorobenzyl) ( ) ¢
33 o 495.43 1H), 7.16 (m,
oxy]-3-methoxy /(:[ ¢ (MH+)
’ o 2H), 7.27 (m,
phenyl}
2H), 7.43 (m,
pyrimidine-2,4- ) (m
. 1H), 7.96 (d, 1H),
diamine ) ( )
8.86 (s, 1H), 8.89
(s, 1H)




450. 37 (Mm) 211), 7.36 (s, 1H), 4.40 (d, 21-1), 5.26

(t, 1H), 6.03 (s, 214), 613 (d, 141), 6.90 (d, In),
7.03 (d, 1H), 7.22 (s, 7.85 (s, 11-1), 8.00 (m 2H),
8.96 (s, 111), 9.37 (s, 1H) 16 135 34[41(5-
WeEn08T/¢5%8z0[ 1, 3] d i oxol-4- yDam no] pyri m di PCT/GB2007/000251
n- 2-yflai ni nol -5- nethyl sul fonyl - benzam de 0=5=0 SW.
NH, 462.36 (lwo 3.16 (s, 3189)- 6.04 (s, 211), 6.18 (d,
111), 6.87 (d, I H, 7.01 (d, 1H), 7.46 (s, 1H), 7.83
(s, 1H), 8.00 (s, 141), 8.06 (d, 141), 8.40 (s, 111),

8.45 (s, 1H), 9.01 (s, 111), 9.51 (s, | SMRSgenri@6]
NYA 3B Ad( 5- ehl or obengo[ 1, 3] MIEKBIOR- | oo mpe a6, | APVIe
yfl am nol pyrim|di n-2-yljam f@psedyed) me &hanesful f onevéthod)
do- phenyl ] net hanesul fonami de g. .,.|PM8@ o * |p s

N, , | +{8158¥or®4 | (M) 3.00 (5, 614), 6.06 (s-1-m B314),
6. 671 {-Banzokiboko) |6.86 (d, 11]), 7.02 (d| 1H), 7.39|0n,
2H) |, 7. d, [I H, 8.75 s, 114), 9(08 (s, 1H)| 9.55
(br|s, 21-1) 81 -11g » 314-K5- chlprobenzo[1, 3. 1d
5}y Ox pabadmolpBimydi | an@lﬁ\t’gy\[\i m di gRtshanesul f onani

do- bepsmideN- | .- ? (MH+)

(2-methoxyethyl)
benzene

sulfonamide

N-[4-({4-[(5-
chloro-1,3-
benzodioxol-4-
35 yhamino]pyrimidi N 412.5

) (MH+)
n-2-yl}amino) -

phenyl]-N-methyl

acetamide

2.04 (s, 3H), 2.08
N-[5-({4-[(5- (s, 3H), 6.03 (s,
chloro-1,3- 2H), 6.12 (dd,
benzodioxol-4- o 1H), 6.90 (m,

36 yhamino]pyrimidi C( 412.49 2H), 7.05 (d, 1H),
n-2-yl}amino)-2- ' EJ\ (MH) 7.46 (m, 2H),
methylphenyl] 7.98 (d, 1H), 8.90
acetamide (s, 1H), 8.97 (s,

1H), 9.17 (s, 1H)

N-[4-({4-[5-
chloro-1,3-

benzodioxol-4-

37 ylamino}pyrimidi Hj\ 412.5
. - (MH+)
n-2-yl}amino) ’
benzyl]

acetamide




[ 3414(5- chl orobenzo[ 1, 31cl i oxo01l-4-

138yl )am nol pyri mdi n-2-yllam no]-5- (hydroxynethyl)P
henyl | net hanol chl orobenzo[l ,31d ioxol-4-yl)-N 13-
wO400708Baet hyl pi perazin- 1-yl)-5-

PCT/GB2007/000251
met hyl sul f onyl phenyl ] pyri m di n e-2, 4-di am ne
Mol ecul ar lon (Qoserved) o¢§Z7.38 (M 1-) 401.43 (M)

517.48 (M) NM R Spectrum Aniline (400 MVHz, d6-
(I\/bthod) DVMSO) 3.02 (s, 311), 6.05 (s, 211). 6 09 (d,
) 6-85—{d—ttt— 701 (d, TH HMR(Sbwtrum-d anfin3
L ( or s, IR, T.65 (br s, BjMelegplar i?f‘ bk, abd) | v
4 thad)
No. (bNamdd), 8.00 (d, BH), 8|840b@rved)! - 1) & 12 (s, Mﬂ‘)
9|50 (br s, 311) 4.30 (d| 414), 4.96 MSD) 511y | 5. 07
($—24= 6r_ 6-110—(d,11%) 787 (m 2312635169304 (d,
1 ”7( 5‘3 214), 7.98\(d, 111), $9fn(ep1(@14), 8.98
(s 131b|ariz<)dws@1 -113 - No. |Nane 1H), 6.94 (d, 16D
D3 , 0. s »
4oyl)-N-2~] @\”0 41945 7.06 (d, 1E), 737
38 | (methylsulfonylp | NFe (MH) (m, 2H), 8.10 (m
o s £T1)s O ’
hen?ll].d' g 3H), 9.06 (s, 1H),
pyrimt Ne-2£,4-
i 9.47 (s, 1H) _‘
diamine 605 (6. 20, 6 22
4-({4-[(5-chloro- (@, 1H), 6.96 «
1,3-benzodioxol- II:I) ; ’10‘(m ’
. O £y . 2
4yharinl R 42046 | 3m),7.54 (3, 2H),
39 pynmldm-Z- ’©/ o) (MH+) 7.86 (d, 2H), 8.07
yl}amino) i @ 11, 9.13 G,
benzene ) 1H), 9.54 (5, 1H)
sulfonamide
6.06 (s, 2H), 6.17
3-({4-[(5-chloro- (d, 1H), 6.93 (4,
1,3-benzodioxol- 1H), 7.07 (d, 1H),
4- . 12045 7.27 (m, 4H),
40 | yDaminopyrimidi | .- //Sl,\NH (MH+) 7.98 (d, 1H), 8.04
n-2-yl}amino) © : (d, 1H), 8.09 (s,
benzene 1H), 9.02 (s, 1H),
sulfonamide 9.42 (s, 1H) _l
6.02 (s, 2H), 6.19
N~4~-(5-chloro- & 1H), 6.94 (@
1,3-benzodioxol- (“’{) , ;)7.(m ’
y1)-Ne2~-[4- T
AyD-N-2-L Ocr, 42544 3H), 7.70 (d, 2H),
41 (trifluoromethoxy P (MH+) .03 (d, 1H), 9.04
phenyl] (s, 1H), 930 (5,
pyrimidine-2,4- H)
diamine

s,
N




R4 Mol ecul ar 1on (CObserved) NWVR Spectrum (400 MHz, d6-
HVBO) Aniline (Method) 140 chl orobenzo[l, 3]d

i oxol-4-y1)-N(3- fluoro-5- nethyl sul fonyl -

vJohenyl)pyri mdin e-2,4-dianmine F 01 4) c,,, N 437.42
OAY7/8588 (s, 3H), 6.02 (s, 2H), 6.25 (d, 11RJT/GB2097000251
(d, 1E1), 7.04 (d, IH, 7.16 (tn, 114), 7.82 (s, 1H),
8.06 (d, 1H), 8.12 (m 114):919.16 (s, 114), 9.74 (s,

1H) 8 141 34[41(5- chlorobenzo[ | ,3]d ioxol-4-
yamnolpyrim di n-2-yljani no]-5- (hydroxynet hyl)

benzlani de OH 4010 NH, 414.36 Oft) 8k [IMER Specrum
T YKoL.-

No.[ 3-N4mé- [ (5- chl or olménzol 1, 4200 MHz ?16_ Aniline
ypani no] pyri m di n-2-yfl am|no[QiBervgdhydr ox%amaf Dp| (Method)
hepyiH—rethane s ' on_.s o SoQH 31 (M)
2.96 (s, 314), 4.29 (m 214), 5.04 (t, 31)I9I1m,4ﬁ),02 (s,
2H) ,| ¥44G-chidro- D| ), 6. 75 (m| 1H), 6.87 (3%8,1 .[03

(d, |5BAkrzodideoBl| (M 1H), 7.143 (s, 1H), 4, 1H),

8

(d, 1H), 6.73 (d,

42 morpholin-4- @ﬂj 426.47 2H), 6.92 (d, 1H),

84 (; w3, 903 (s,(1\14), 0. 25 (br |S00 [, 607

ylphenyl) (ME) 7.03 (4, 1H), 7.46

pyrimidine-2,4- (d, 2H), 7.94 (d,

diamine 1H), 8.80 (s, 1H),
8.88 (s, 1H)

_ 2.80 (m, 4H),
N~4~-~(5-chloro- 3.78 (m, 4H),
1,3-benzodioxol- 6.03 (s, 2H), 6.18
4-y1)-N~2~-(2- /@ (d, 1H), 6.90 (m,

43 morpholin-4- ' A ?&%17) 2H), 6.96 (d, 1H),
yiphenyl) [ j 7.07 (d, 1H), 7.20
pyrimidine-2,4- © (m, 1H), 8.03 (m,
diamine 2H), 8.18 (i,

TH), 9.13 (s, 1H)

N~4~-(5-chloro-

1,3-benzodioxol-

4-y)-N~2~-(3- @\
44 morpholin-4- - N/ﬁ 426.46
+
ylphenyl) K/O (MH+)

pyrimidine-2,4-

diamine

1.15 (t, 3H), 3.53
(q, 4H), 3.68 (m,
2H), 4.00 (m,

N~4~-(5-chloro-
1,3-benzodioxol-
4-y1)-Ne2mn[4-(2- N 2H), 6.03 (s, 2H),
45 ethoxyethoxy) 0\/T 429.42 6.10 (d, 1H), 6.70
phenyl] O (MH+) (d, 2H), 6.93 (d,
pyrimidine-2,4- 1H), 7.04 (d, (H),
7.50 (d, 2H), 7.96
(d, 1H), 9.88 (s,
1H}), 9.90 (s, 1H)

diamine
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Exanple 3 Step 1

2-1(3, 4, 5-Tri met hoxyphenybam nol pyri m di n-4(313) - one
3, 4, 5-Trinmethoxyaniline (6.82 g) and
WO200708¥8§3 t hi o) pyri mi di n-4(311)-one (5.26 g) PE(@2007/000251
suspended in diglyme (50 m) and heated at 165C for 18

hou

rs under

nitrogen to gi¥2-a red sol ution.

The

reacti on was cooled to roomtenperature then poured

into 500 ml di et hyl

ether with stirring to give an

oi |
nyvat
sti
con

pound as a

&amk 0( 250 m
rred for 30

y precipitat
1) .

e that was
Agsolid
m nut es t he
cream solid

filtered an
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(e
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or
i)},
47Thi
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Mass Spect
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so- ne
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OM/SW
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rrne
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raVaaaV¥a¥l

%dﬁﬁﬂ%g
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(70
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was
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By

o) nl
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m nor'ndazol e

hib3dterrofioneB,
aggN-ver di
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JePdt ure an
i fyiieidinbg,41 e
| &.GRMpound

M ne { Cannod
T eSO pPo
(33 ng) an
4,5-trimetha

ssol din
(Ouﬁjhﬂ) 4
130C Tor¥'5 h

) concen{rat
erse phase
as a solid

d

xyphenyl ) py,
NVP (1 ni)

M agdgad. 1
our gMHkRen ¢

(44 ngy, 479

ed in vacuo.
chr omat ogr aphy to give

Co
wnpuun

and a sol ut
5 The react
ooled to ro
The resid

) ; NNR Spec

6.18

rimdin-2-am

Mz, DVSO
7.09 (m

chloro-1,3-
benzodioxol-4-
yDamino]pyrimidi
n-2-yl}amino)
phenyl]ethanol

3H) ,

3.58 (Q’
7.54 (d
s, 1H), 8.9
Mass Spectr

I—I\1 3 61 (Q
, IH, 7. 71
5 (s, 11-1)|,
um VE 392.

385.49
(MH+)

4. 1183 .02 s, 21),

qga %{m3558

(1.2H1 158 6,

6.13 (d, 1H), 6.95
(m, 3H), 7.05 (d,
1H), 7.51 (d, 2H),
7.98 (d, 1H), 8.93
(s, 1H), 9.97 (s,

1H)




WD 20071085833PCTI GL12007/ 000251 -116 - Exanple 4 The
procedure described in exanple 3 above was repeated
usi ng the appropriate aniline. Thus were obtained the
conmpounds descri bed below in Table 2. No. Nane R

Wb08TessB8 | on (Cbserved) NVR Spectrum (400 ML/GB2007/000251
d6- DMS0) 69 N - (1-net hyl i ndol 4-y0- N- (3, 4, 5-

trimet hoxyphenyl)- pyrgyu dine-2,4- diamne \ \ IP
406.6 (MH+) 70 bronobenzo[ 1 , Thii
0x01-4-y1)-N-(3,4,5- trinmetho
pyrimdine-2, 4- di-amT

e or0 .
(d, 111), '

B8 (s, |
yl-N-(3

07 (s, 1F1)| .9 @934 1
o GoNED) | 5o
1H), 8.04 (&, 1D,
9.08 (s, 11D, 932
(s, 1HD)
6.03 (s, 2H) 6.18
@, 1H), 6.93 (d,
1H), 7.00 (&, 1D,
7.05 (&, 17, 734
(dd, 1H), 789,
1H), 8.00 (&, 1),
g.51 (s, 1F), 903
(s, \F)
602 (5, 280, 619
(4, 1H), 6.90 (d,
1H), 6.96 (0
1H), 7.03 (@ 1H),
7.15 (m, 15),
781 (m, 15,
8.00 (d, 1D, 863
(s, 1H), 9.04 (s
1H)
603 (s, 2D, 624
(@ 1H), 690 &,
1H), 6.98 (m;
1H), 7.05 (@, 1),
720 (dd, 1),
§.04 (m, 2H),
g.47 (s, 11D, 911
(s, \H)

diamine

N-4~-(5-chlore”

1,3-ben zodioxol-

4y N2

chloro-2-

fluoropheny!)
pymmdme—z,‘l-

diamine

N~4~_(5-cmoro- '
1 ,3—benzodiox0\‘
4y N2
chioro-2-

ﬂuorophenyl)
pyrimidine-2 A

diamine

N~4~_(5-ch\or0-

1 ,3—ben20di°7‘°"
4y N2
chloro-2-

pyrimidine-2:4-

diamine



3.60 (s, 9H), 6.34 (d, 1H), 7.06 (s, 2H), 7.14 (d,
11-1), 7.78 (d, 114), 8.08 (d, 114), 9.01 (s, IF!),

9.43 (s, IF!) 3.10 (t, 21-1), 3.61 (s, 31-1), 3.72
WOL007IH833 4. 15 (t, 214), 6.17 (d, 114), 7.06 Kak/GHA®7/000251
7.17 (m 3H), 7.55 (d, 1H), 8.03 (d, IF!), 9.03 (s,
11-1), 9.40 (s, 111) 3.6394s, 914), 6.31 (d, 114),

6.61 (in, 1H), 7.03 (t, 1H), 7.15 (m 3H), 7.29(m
114) 7 64 (d, 111), 8.00 (d, 1H), 8 88 (s, 114). 8.96

(S 11.10 (s, 11-1) | -118 - NARSpdirivb| ¢ eqular

Nol o %E{Jser ved) NMR Spect rulfi{aeer IR}Hz (4@%@/@@) niline

N [2[ [ ndazol -4- y1)-N- (B, 40Bervéd\-t | 1% (Method)

tr| met hoxyphenyl )p SO 393151 yrim oﬁ”ﬂ%o)z 4- dilam ne

(MHt)4~(5-Mlord- 7, 10- 6.05 (s, 2H), 6.23
1,3-benzodioxol- (d, 1H), 6.95 (d,
A-y1)-N~2~-(4- o 1H), 7.07 (d, 1H),

54 chloro-3- @[ 393.46 7.30 (m, 2H),
fluoropheny1) F (M) 7.88 (d, 1H), 8.05
pyrimidine-2,4- (d, 1H), 9.14 (s,
diamine 1H), 9.51 (s, 1H)

6.02 (s, 2H), 6.12
5-({4~[(5-chloro- (d, 1H), 6.59 (d,
1,3-benzodioxol- 1H), 6.95 (d, 1H),
4- u : 7.06 (d, 1H), 7.28

55 | yhaminolpyrimidi ©/\)=o (3&6}{1 1) (@, 1H), 7.57 (s,
n-2-yl}amino) - 1H), 7.97 (d, 1H),
1,3-dihydro-2H- 8.93 (s, 1H), 8.95
indol-2-one (s, 1H), 10.12 (s,

1H)

6.03 (s, 2H), 6.12
N-[4-({4-[(5- (d, 1H), 6.92 (d,
chloro-1,3- 1H), 7.06 (d, 1H),

5 benzodioxol-4- ©/n\n/ 308.53 7.20 (d, 2H), 7.62
yDamino]pyrimidi | .- o {MH+) (d, 2H), 7.98 (d,
n-2-yl}amino) 1H), 8.94 (s, 1H),
phenyl] acetamide 9.00 (s, 1H), 9.70

(s, I1H)

3-({4-[(5-chloro-

1,3-benzodioxol-

s7 | " @\(0 398.53
yDamino]pyrimidi (MHH)

n-2-yl}amino) -N-

methyl benzamide




di oxabi cycl o[ 4. 4. 0] 3.60 (s, 3H), 3.65 (s,
4.28 deca-2,4,11-trien-2- (In, 4H, 6.31 (d,
7.62 152 YO4 \1-(3,4,5- 411.5 (dd, IH), 6.75 (t,

6121),
1-1),

I'H),

7.12 (s, ( MH) tri met hoxyphenyup 2H), 7.55 (d, )
WQ§007/48588 (d, yrinidine-2,4- diamne | H) PCBGB2007/800251
1H), 8.88 (s, 111) N -isoquinolin-5-yl- N- (3, 4, 5-
NMR Spectrum
. Molecular Ion Aniline
No. Name R (400 MHz, d6-
(Observed) (Method)
DMSO)
2.78 (d, 3H), 6.04
(s, 2H), 6.22 (d,
4-({4-[(5-chloro-
1H), 6.97 (4, 1H),
1,3-benzodioxol-
4 7.08 (d, 1H), 7.60
58 _ N~ 398.49 (d, 2H), 7.68 (d,
yDamino]pyrimidi ; H (MH+)
. ” 2H), 8.05 (d, 1H),
n-2-yl}amino) -N-
8.16 (m, 1H),
methy] benzamide
9.07 (s, 1H), 9.38
(s, 1H)
6.10 (s, 2H), 6.30
N~2~-1,3- (d, 1H), 7.09 (d,
benzothiazol-6-yl- 1H), 7.19 (d, 1H),
b5 - N
59 N~4~-(5-chloro C[ \> 308 .44 7.63 (dd, 1H),
1,3-benzodioxol- e S (MH+) 7.92 (d, TH), 8.15
4-yl)pyrimidine- (d, 1H), 8.63 (s,
2,4-diamine 1H), 9.19 (m,
2H), 9.56 (s, 1H)
3.59 (s, 3H), 3.81
N~4~-(5-chloro- (s, 3H), 6.02 (s,
1,3-benzodioxol- 2H), 6.17 (d, 1H),
4-y)-N~2~-(2,5- o 6.44 (dd, 1H),
-
60 | dimethoxy @\ 401.48 6.90 (m, 2H),
o~ (MH+)
phenyl) 7.04 (d, 1H), 7.43
pyrimidine-2,4- (s, 1H), 7.88 (im,
diamine 1H), 8.02 (d, 1H),
9.07 (s, 1H)




153 tri net hoxyphenyl)p 404.13

di am ne z-111 3.50 (s,

( MHt)

6.26 N -quinolin-5-yl-N

WOS007m8BP3 7. 55 (dd,

1H),

154 timet hoxyphenyl)p 404.51

6H),
(3, 4, 5-
7.75 (in,

yrim dine-2, 4-

3.58 (s, 311),

(d, 1H),

7.02

114) ,PCT/@R20¢N00251

W

-96 -

No. Name R} Molecular Ton | NMR Spectrum Aniline

(Observed) (400 MHz, de- (Method)
DMSO)
3.74 (s, 3H), 3.82
N~4~(5-chloro- (s, 3H), 6.01 (s,
1,3-benzodioxol- 2H), 6.09 (d, 1H),
4y N2 (2,4- ‘ 6.30 (dd, 1H),

61 dimethoxy -0 0 401.47 6.59 (m, 1H),
phenyl) .rD/ (MH*) 6.93 (d, 1H), 7.06
pyrimidine-2,4- (d, 1H), 7.31 (s,
diamine 1H), 7.85 (d, 1H),

7.96 (4, 1H), 8.96
N~d~—(5-chl © 1%
~4~-(5-chloro-

1,3-benzodioxol- 635, 6, 6.02

DNt s R (s, 2H), 6.13 (d,
@ | dimetiony e 1H), 6.88 (d, 1H),

~ 7.95 (m, 2H),

phenyl) - P (MH+)

i o 7.03 (d, 1H), 8.01
P.yrumdme—z,4— d, 1H), 8.94 G5,
diamine

3H), 8.98 (s, 1H)

3.59 (s, 3H), 3.69
N~d~(5-chloro- (s, 3H), 6.00 (s,
1,3-benzodioxol- 2H), 6.09 (d, 1H),
4-y1)-N~2~-(3,4- | 6.70 (d, 1H), 6.90

63 dimethoxy 0 401.48 (d, TH), 7.04 (d,
phenyl) .x@io/ (MH+) 1H), 7.18 (dd,
pyrimidine-2,4- 1H), 7.30 (m,
diamine 1H), 7.96 (d, 1H),

8.81 (s, 1H), 8.89

(s, 1H)
Ned-(5-chloro- 3.87 (s, 3H), 6.03
1,3-benzodioxol- (s, 2H), 6.24 (d,
4-yD)-N~2~-(5- R 1H), 6.80 (im,

64 chloro-2- - @\ 405.43 2H), 6.98 (d, 1H),
methoxyphenyl) g cl (M+) 7.06 (d, 1H), 7.53
pyrimidine-2,4- (s, 1H), 8.04(d,

I\ diamine 1H), 8.20 (m,
1H), 9.18 (s, 1H)
]




yrimdine-2,4- (M-I1+) 214), 8.04 (d, 11-D, 8.47 (d,
di am ne 1H), 8.82 (m 2H), 9.34 (s, 1H WO
20071085833PCT/ GB2007/ 000251 -119 - Exanple 5
3-((44(5-Cnhl oro-1, 3- benzodi 0x01-4-yl ) am nol pyri m di n-2

W@ PQOHPESEY) benzoi c acid 504 Conpound 155 PCT/GB2007/000251 = _ _

3- Am nobenzoic acid (6.1 g) and
2-chl oro-N-(5-chl oro-1, 3- benzef oxol- 4-yQpyri m di n- 4-

g) wer e di ssolved in DVA (120 ) and a
.1 m, lo 4M added The

rafstl of,nas heat ¢d at 96C for 4 hour s T
and DIRPEA (5 ff9ectlerden. | T

it efObsagedndd
triturated \MMSD)rret hanp{Method)

nd d lNegi(lslg
ff' E Z(vg)xolz

NVR Spect
1H), 6.90
1H), 8.

then ¢ nt r b
%Eﬁdm’ioflt | e conpound jas a yello @@%t’g@
i ghout| further purliPié@4atmon.

MNehRas
shloro-z- 1H), 7.03 (d, 11,
(1 %@y‘éggkgr Aol Ry i di n-2
"YU AR e-2,4. (d, 1H), 7.86 (s,

1H), 8.11 (4, 1H),
8.16(d, 1h), 9.24
(s, 1H)
5.98(s, 2H), 6.18
(d, 1H), 6.85 (g,
IH), 7.03 (d, 1H),
7.20 (m, 28),
747 (s, 1H), 7.70
(m, TH), 7.94 (s,
1H), 8.03 (d, 1H),
8.40 (s, 1H), 9.00
(s, 1H), 9.23 (s,

diamine

N~d~-(5-chioro-
I,3-benzodioxol-
4-y 1)—N~2-[3-
(1,3-0xazol-5-
yDphenyl]
pyrimidine-2 4-

diamine

N~4~.(5
1,3-benzodioxol-
4-yD)-No2n-(3-
methy Ipheny1)

~chloro-

pyrimidine-2,4-

diamine



c Compound 156 -121 -

3-({4-[(5-Chl oro-1, 3- benzodi oxol- 4-yDam no] pyri m di n-2

-yl I am no) benzoyl chloride (100 ng) was dissolved in
worzgo7isEs3§5 m ) and a di nethylamne (5 m, 2MdmGEI)000251

added and the reaction stirred at roomtenperature for

2 hours. The solution yas concentrated in vacuo and

t he residue purified'ﬁy reverse phase chromat ogr aph

to give the title conmpound 5 as g LR

3 ;

AV YK S

?‘é%—éathed U
opber ey’
T3hhe236-

using the appftopriat
t He coppounds |desétiBed

Pyrimidine-Z,"r‘

diamine

chloro-1,3-

penzodioxol-4-

yl)aminolp‘ﬁimidi
p-2-yl}amino)
phenyll
acetamide

Nd~(5-chloro-
1,3 -benzodioxol-
Ay N~2—(23-
dihydro-l A
benzodioxin-e-
Y\)pyrimidine-2,4.
diamine
—4-{(3-chloro-

N
Lz-benzodioxo\'

4oy N2~ 13-

(difiuoro
methoxy)phenyﬂp
yrim.ld.\ne’z 74—

diamine



R Mol ecul ar

d6- DVS0) 158 3-({4-[(5-chloro-1, 3- benzodi oxol- 4-
yl)am no] pyri m di n-2- yl} am no)-N12-

Onet hyl sul fonypet hyl] benzamide H,..N.,,, ,...--..,s0
{021 103 VP 2007/085883. 44 (MH+) 3.04 (s, 31-1), 3.30 (m PRPEYGBROIGH0251
(m 2H), 6.01 (s, 211), 6.15 (s, 1H), 6.90 (in, 111),
7.03 (m 1K), 7.15 (%_U—D, 7.26 (in, 1l-1), 7.90 (m
2H), 8.00 (d, 1H), 8.50 (s, 1H), 8.98 (s, 11-1 (
(s, 111) 160 3-({4-[(5-chloro-1 i
yoam no) pyri m di n- '

n_z.y\} amino)

H-chromen-2-

yhaminolpyrimidi
n-2-ylyamino)”

3-({4-(5-chloro-
i ,3-benzodi0x01'
4-
y\)am'mOlp)"'imidi
p-2-ylyamino) -
N-ethyl

penzamide

lon (Cbserved) NMR Spectrum (400 MHz,



162 3-({4-[
: -[ (5-chl
yl ) ami (5-chloro-1, 3- _
g1y am nolpyr i1 21T )N KR 2
poos e - WOA07/08553 g7 t(rl\%;) cycl ohexyl j %);erl:l_zKl R 2R)-
(n, IH, 421 (t H)li—|) 1.78 On, 1H), 2 3(5' n, 1HCT/EB20@000251
' ’?61}.97 (s, 2H), 6 (m 2H), 3.52
n, , 6.08 (s, 1F1),

6.82 (m |
I H, 6.95
SETTE e (7_'8822)’17'05(”1 7.19
\ . 3 a .
—9. 00 (S ‘ c ,
: nfline
Heﬂ%‘ar B’Qo (499 MHz, d6- nitine
@Eken&)‘) N135ms0) (Method)

‘1» met hyl pr op

Fe,

8. 96 :

N
2,3-dihydro- 1H-
indol—S-yl)—N~4~_
(S—Ch\oro—l J3-
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diamine

N”2-(1—acety1-
2.3-dinydro-1H-

'mdo\-G-y\).N~4,._
(S—Chloro- 1,3-
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y\)pyrimidine-z,4-
diamine
3-({4-(5-chloro-

1,3 —benzodigxm_

4-
Y\)aminolpyrimidi

n—?-—y\}amino)-N -

isopropy!

benzamide



(Cbserved) NWVR Spectrum (400 MHz, d6-DMSO) 165

3-(14-[(5-chloro-1, 3- benzodi oxol- 4-
yDam nol pyrimdin-2- yl) amno)-N-[(1 S)-2- hydroxy-I-
) 166

net hyl et hyl ] benzam de H OH 442.51 ( M+
WA 2004085833~ chl or o- 1, 3- benzodi oxol- 4-
yDam no] pyrim di n-2- yl} am no)-N R2R) - 2-

opyl] benzam de OH H, 4472.52 (M+) 1.07 (d,
in, 211), 3.78 (m 1H), 6.01 (s, 21), 6.15
7.03 (in, 110, 7.12 (m |

hydr oxypr
H)

YhaminoJpyrimiq;
-2~y Famino)
Phenylsuifony 1y o
thanoj
N~4“'(5-Chloro_
1’3"be"20dioxol_
4"}' D*N~2~_[2_
methoxy. 5.

(methy!sulfonyg)p
henyyj

P}’rimidine-QA_
diamjne
N~4~'(5-Chloro-
1,3 “benZOdioxoL
4-yD-Ne. {4-[3-
(diethylaxnino)
Propoxyiph enyl}p
}’”midine-zﬂ_

diamine

PCT/GB2007/000251
c vy




[t Mol ecul ar

lon (Cbserved) NMR Spectrum (400 MHz,

d6- DVSO0) 2.38 (s, 311), 4.43 (m
Wgégé4é£(5-chl oro-1,3- 2H), 6.01 (s, 2H), 6.15
1) 0_ 80:|X01- 4-  (in, 211), 6.90 (n, 1H, 16%T/GB2007/000251
yl | ami nol pyrimdin-2- 479.23 7.03 (m 111), 7.14 (m
yllamino)-N-[(5- (M) Ligd) 7.30 (in, 1H,
met hyl i soxazol -3-  7.92 (m 211), 8.01 (m
yOnet hyl Thenzani de o
NMR Spectrum
Molecular fon Aniline
No. | Name R* (400 MHz, d6-
(Observed) (Method)
DMSO)
A-({4-{(5-chloro-
1,3-benzodioxol-
4-
yl)amino]pyrimidi o |
] 473.47
100 | n-2-yl}amino)-N- d N V9
o AL (
(dimethylamino)e
thyl}-2-fluoro
benzamide
(300 MHz) 2.70
(s, 3H), 6.04 (s,
3-({4-[(5-chloro- 28, 6,18 (d, 1H)
1,3-benzodioxol- p 92’ (c-1 IH), . 05’
. . ,1H), 7.
43438 (d, 18), 7.25 (4,
101 yDamino]pyrimidi _,@\ é/o _
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methylbenzene l.H) 5 (;3 ) (;5
sulfonamide o (’Z’:I—.I) 9 ()é G
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0 yhamino}pyrimidi @\ 0 448.39 (d, 1H), 7.18 (4,
n-2-yl}amino)- ' & W (M+) 1H), 7.32 (¢, 1H),
N, N-dimethyl 7.94 (s, 1H), 8.04
benzene (d, 1H), 8.15(d,
sulfonamide tH), 9.04 (s, 1H),
9.42 (s, 1H)
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(s, IH,7.04 - 7.08
(m, 2H), 7.68 (d,
2H), 8.01 (4, 1H),
9.03 (s, 1H), 9.28
(s, 1H)

(300 MHz) 3.37
(3H, under
water), 6.02 (s,
2H), 6.18 (d, 1H),
6.80-6.83 (m,
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N”A""(S-chloro—

1,3 _penzodioxol-
4-y\)—N~2~—(4,
piperidin- 1-
y\phenyl)
pyrimidine—2,4_

diamine
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Wﬁzﬁﬁlozsc; 4( Vi) 1.18 (s, 31-1), 1.47 (n, 4I—I)y

G2 (333 1Iil)l, 113- (14-[(5-chl oro- 6. 02 (EPCTMZOOWO’OOZSI
. , ), 6.80 (in, 1H), 1, 3-benzodi oxol-4-
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NMR Spectrum
Molecular lon Aniline
No. | Name R* (Observed) (400 MHz, d6- (Method)
DMSO)
6.04 (s, 2H), 6.10
5-{[4-1(5- (d, 1H), 6.85 (@,
chlorobenzo[1,31d 1H), 7.00 (d, 1H),
ioxol-4- O 2741 7.30 (br s, 2H),

125 yl)amino]pyrimidi P o M) 7.73 (or s, 2H),
n-2-yljamino}] N, 7.78 (s, 11D, 8.02
benzene-1,3- (d, 11D, 8.20 (s,
dicarboxamide 2H), 8.93 (s, 1H),

9.18 (s, 1H) J
| 2.96 (m, 4H), |
3.70 (m, 4H),
3--Le- 428 (d, 2H), 4.93
c':hlorobenzo[l,S]d o (& 1H), 5.97 (5
foxol-4- [N] 45638 2H), 6.10 (d, 1H),

126 yl)amino]pyrimidi @\/ ™9 6.48 (5, 1H), 6.89 10
n-2-yllamino}-5- oH (@, 1H), 7.05 (m,
morpholin-4-yl- 38, 7.97 (d, TH),
phenyl] methanol £.50 (s, 1H), 8.88

(s, 1H)

3.00 (m, 4H),

3.72 (m, 48),
3-[[4-[(5- 5.97 (s, 2H), 6.09
chiorobenzof1,3]d 0 (d, 1H), 6.85 (4, S
ioxol-4- [N] 160,40 1H), 6.93 (s, 1H), —

127 | yhaminolpyrimidi @\( . 7,00 (d, 1), 7.14 | 8h
n-2-yllamino)-5- 0 (s, 1H), 7.46 (s,
morpholin-4-yl- N, 1H), 7.53 (s, 1H),
benzamide 7.67 (s, 1H), 8.00

(d, 1H), 8.87 (s,
1H), 8.91 (5, 1H) ,



d' OH 482.44 6.90 (n,

yl) ami no] pyri mi di n- 2 7. 702 o i
. remain-c- yi | am no) benzoyl] - 4-
rrethylplperldln-4-& (M) ITH), 7.12 (n, 1|—|)? 7.55 (s,
%7/{8§33§ (in, 1H), 8. 01 (re, 111), 8. 98 é 11-0,
0 1H)  34[4-1(5- chl orobenzo[ 1, 3] B T/GB07/000251
-4-yOani no}pyrimdin- |1D 483. 46
-109 -
NMR Spectrum .
4 Molecular Ion (400 MHz, d6 Aniline
R z, d6-
No. | Name (Observed) (Method)
DMSO)
2.93 (m, 4H),
3.00 (s, 3H), 3.70
NG (m, 4H), 6.00 (5,
chlorobenzo[1,31d
o, o 2H), 6.10 (d, 1H),
’ [ ] 6.31 (m, 1H),
1)amino]pyrimidi N 51835
s |7 by 6.87 (d, 1H),7.04 | 14
2-ylleminol-S- 5 (M9 (m, 2H), 7.15 G,
morpholin-4-yl- ’ N 16, 798 (d, 1ED
pheny!] methane .80 (s, 1H), 8.98
sulfonamide (6, 1), 9.32 (br s
1H)
3.07 (s, 3H), 3.11
N-[3-[[4-[(>- (s, 3H), 6.06 (s,
chlorobenzo[1,31d 2H), 6.18 (d, LH),
ioxol-4- 6.88 (d, 1H), 7.02
129 yamino]pyrimidi o=y7° 512.31 @ 11, 720 @, | o
n-2-ylJaminol-5- Vs M+) 1H), 7.90 (m,
. NS
methylsulfonyl- RO 1H), 8.05 (m,
phenyl] methane 2H), 8.83 (s, 1H),
sulfonamide 9.45 (s, 1H),
10.00 (br s, 1H)
2.95 (m, 8H),
NG 3.70 (m, SH),
chlorobenzo[1,3]d [o] 5.96 (s, 2H), 6.07
. Ay])-N- > 3 Ve
IQXOI%Y)N _ Y 511.50 (i, 2H), 6.81 (4,
130 (3,5-dimorpholin- @\ M) 2H), 6.86 (&, 1H) 8f
* . e ’ N/E 7.02(d, 1), 7.97
ylpheny)pyrimidi (@, 1H), §.65 (5
ne-2,4-diamine \I:l) 0 ;4 s ]I-’l)




175 2-yl]lamno)-N ,,,N. ..,

(di et hyl car banoyl ne t hyl ) - N-net hyl benzam de

-127 - 176 3-({4-[(5-chloro-1, 3- benzodi oxol - 4-
WOpRaTRSPIyYri r ni di n- 2- PCT/GB2007/000251

yl}am no) - N-rnet hyl N-(pyridi n-3-yl methyl) benzam de

489. 42 (W) 3-({4-[(5-ch49d.04, 3- benzodi oxol- 4-

yl )am no] pyri mdin-2- 177

yl}am no) - N-net hyl N- (pyri di n-4-yhnet hyl ) benzam de

UL, L i (M)

3-({4-[(5-chlofo-1I, 3- benzozi‘zlvlI ?x?1-14- NMR Spectrum Anili
Ny 1) @ Rolpyri m din- 2. 178 | WOCSHaArion | ., MHz, dé- niline
yl Ham no) - N- et hyl - N-[ (1- et (opserbddy pyrazol - 4-yl ) npteigd)
1 benzam de N-P--- {34(4- |acetyl pi per|@M¥D1-
yCQdgar bonyl | phehy11- 3.07 (m, 4H),
N-(5- 3.09 (s, 3H), 3.72
chlorobenzo[1,3]d (m, 4H), 6.00 (s,
joxol-4-yl)-N-(3- on 2H), 6.15 (d, 1H),

131 methylsulfonyl-5- N 5044 6.90 (m, 2H), %b
morpholin-4-yl- 0 (M+) 7.02 (4, 1H), 7.64
phenyl) PN (s, 1H), 7.72 (s,
pyrimidine-2,4- 1H), 8.04 (d, 1H),
diamine 8.97 (s, 1H), 9.21

(s, 1H)
3.00 (m, 4H),
G (m, 4D
3.70 (m, 4H),
chlorobenzo[1,3]d
oxob-y NG . 5.99 (s, 2H), 6.15
ioxol-4-yl)-N-(3-
() (d, 1H), 6.24 (m,
fluoro-5- N 444 .44

132 ) 1H), 6.86 (m, 8a

morpholin-4-yl- M)
) 2H), 7.02 (d, 1H),
phenyl) - F
7.19 (d, 1H), 8.00
pyrimidine-2,4-
I (d, 1H), 8.99 (s,
diamine
1H), 9.05 (s, 1H)
3-[[4-[(5- 5.10 (s+m, 3H),
chlorobenzof1,31d 6.88 (d, 1H), 7.03
ioxol-4- (d, tH), 7.20 (m,
N
ylhamino}pyrimidi o_éizo 51335 1H), 7.30 (s, 2H),
133 | n-2-ylJamino]-5- o ’ 7.80 (m, 1H), 9a
. s (M+)
methanesulfonami m’ % 8.02 (d, 1H), 8.09
do- (m, 1H), 8.86 (s,
benzenesulfonami 1H), 9.40 (s, 1H),
de 9.88 (brs, 1H)




179 N-4-(5-chloro-1, 3- benzodi oxol- 4-

yl)pyri m di ne-2,4- diam ne 3-(14-1(5-ch10r0-1, 3-

benzodi oxol-4- yeam nol pyri m din-2- 181

Vellégm' no) - N- et hyl - N- ( 1- net hyl pi peri di n-4-y1l) benzam de
0 2087/08583p| ecul ar 1 on NVR Spectrum (400 ( CosBET/€83007/000251
MHz, d6-DMS0) 1.00 (d, 6H), 2.46 (m 4H), 2.70 (n,

1H), 3.33 On, 4H), 6.01 (siik41), 6.17 (s, 1H), 6.81
495.49(n, 11-1), 6.90 (n, 111), (M+)7.02 (n, 1H), 713
(n, 141), 7.58 (s, 1H), 7.76 (n, 114), 8.01 (n, 1H),

8.99 (s, 114),[9.20 (s, 1K1) 495 48 (MMRSpegmm sl 3H),
N3- A8 211),| 3. 49gfn, 2H),%“°E?“8ai?‘t"s, (@8 Mz, & 16 ’s{?m’
1H)|, 6.81 (n, | H), 442.456. Gsqyed) 11-,)1)) 7. 03 (|i (Nlethod)
(M) 1H), 7.12 {n, 111). 755 (s. 1K 773 (n, 1H).
3.coE I 11)] 8.98 (s, 1H), 9.19 (d442(428.588 |(n,
4FI )3,‘[45&561 (3%1, 4H), 6.02 (s, 2H), 6. 18, (19,6.08k), 6. 84
(i n,chierbberdo[1,3 PO (n, 1H), {7.02 (n, 49 N 17,14
(M| btd) . (M) 7.51 (s, 1H), 7.76 (iﬂzf‘ﬁlﬁi\i}dwﬂé’. 02 (n,
1H) LH) 0=8022 (9, 1h),5,- 129 70 (NEDNEe

, ]9..09 Ei:si'

1%3R)DEARIFRYE 57 ept or 0- 1,13-  berizodi dxalikgs2 (s | 16
y 1) fard-rismhgirs m di o | |ami n@fBenzayki pYE &, 11y
ol i |dhyiroRykny§i38) - 1434{41(5- chl oro-1,|3- "benzodi oxol- 4-
yl)jam ol pyri mdin-2- yl } am no) benzoyl7i'&ﬁ§/§r}H>’ 8.00
ol i[di'n-3- 01 1-[3- ({41(5- ehl oro- (m, 2H), 8.96 (5,
1, 3-HEwEHE o, ml- 4- 188 yl )lani noj pyri ni @ R32¢, 1)
ylllam no)benzoyl j-3- nethyl azeQdi A-3-101

3.16 (s, 3H), 6.04
(s, 2H), 6.18 (d,

G- 1H), 6.87 (d, 1H),
chlorobenzo[1,31d 701 @, 1H), 7.46
foxol-4- 1 46236 | (s, 1H), 7.83 s,

135 yDhamino]pyrimidi ) @YO M) THD), 8.00 (s, 16D), 8m
n-2-yllaminol-5- . N, 8.06 (d, 1H), 8.40
methylsulfonyl- (s, 1H), 8.46 (s,
benzamide 1H), 9.01 (s, 1H)

9.51 (s, 1H)
N-[3-{[4-{(5- 3.00 (s, 6H), 6.06
chlorobenzo[1,3]d (s+m, 3H), 6.67
ioxol-4- o (m, 1H), 6.86 (d,
ylaminolpyrimidi HN,‘s\g 2734 1H), 7.02 (4, 1H), |

136 | n-2-yljamino}-5- @\ o ) 7.39 (m, 2H), i
methanesulfonami - ﬁ’sxb 7.98 (d, 1H), 8.75
do-phenyl] (s, [H), 9.08 (s,
methanesulfonami 1H), 9.55 (brs,

de 2H)




3-({4[ (5-thloro-1, 3- benzodi oxol -4- yl)am nol pyrim
idin-2- 189 yl}am no)-N-ethyl-N(2- hydroxyet hyDbenzam
de 443-({4-[(5-chlorol, 3- benzodi 0x01-4- 190

wyl 2pemisss3yr i mi di n-2- Ai -am i no) benzoyl ] pi pe recaieBRoT008251
-131 - No Nane N--4--(5-chloro-1, 3-
benzodi oxol- 4-y0- l\|-2--[r_rfx1 1,4- oxazepan-4-

yl car bonyl ) phenyl ] pyri i ne- 2, 4-di am ne 195
1-[34{44(5-chl orol, 3- benzodi oxol -4- 196
OB hoi C .

anto)benzg ﬂpe&rum "
i azepan-5-ohe 413-({4- [(Bl-ol'éli’uldrddﬂ‘a] R,ﬁpz o4 -
Qs?anw)amno pyrerHdan y

,aga‘? ( Otgnzoy - 1} (Method)
thyl pi perazi n-2-one 3- ({Eli (55-0 | oriM30)3-
: Sttt

137

- 198 yCaf MB.02s, 3H), 6.05
yiHam no) - N- ngt hyl -

N- (1- met hyl pyrrolj di epzam de
N 4- - (5-chl offo- 1, 3- benzlodi oxol- 4- yiy Pzﬁ%g y&b

el hyl pi perazijn- 1- y1) carjponyl | pheny] ¥a35i(hitdh ne- 2, 4-d
f apqmes- Mol ecul ar ton NAIR Spectru

7.§140QH, @mﬁsﬂw ved)
jfzmor%gzgm) 1.71 (in, H), 1.88 (
4

), ,36' o1 s B, 1823 & 33 (M
1oxol-4- 47738 s, 1H), 7.65 (brs, 8
yl)amino]pyrimidi ,©Yo (M+) 1H), 7.70 (m,
n-2-yljamino}-5- ’ s, 1H), 7.84 (s, 1H),

methanesulfonami 8.00 (d, 1H), 8.84

do-benzamide (s, 1H), 9.12 (s,
1H), 9.59 (brs,
1H) B
I 4.30 (d, 4H), 4.96
F (3-[14-[G- (t, 2H), 5.97 s,
chlorobenzo[1,31d 2H), 6.10 (d, 1H),
joxol-4- on 401.43 6.87 (m, 2H), el
138 yl)amino]pyrimidi éy% (M) 7.04 (d, 1H), 7.39
n-2-ylJamino}-5- (s, 2H), 7.98 (4,
(hydroxymethyl)p 1H), 8.90 (s, 1H),
henyl] methanol 8.98 (s, |H)
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chlorobenzo[1,31d
joxol-4-y1)-N-[3- L
“- ' [Nj 517.48 8d
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Mg’



21-1),

1H),
7.72 (in,

6.16 (s,
111),

1H), 6.80

(MH)7.03 (m (H 7.13 (n,

8.02 (n, 1

468. 44(i n,
11-1),
H, 8.99 (s,

1H), 6.90 (in,
7.59 (s, LH),
11-1), 9.22 (s,

481.42 (M+) 481.45 (M1-) 1.01 (t
"E}g%@%ﬁ@ 3.30 (n, 41-1), 6.02 (s, 211) PCE’G}?63°(7’£°°2°1
6. 80 (|n 1H), 481A56. 90 (n 1H) 7.03 (in,
(M+)1H) 7.13 (n, 1H), 7.57183s, 7.74 (in, 1H),
8.01 (n, 1H), 8.99 (s, 1H), 9. 21 (s 1F1) WO
2007/085833PCT/ GB2007/ 000251 -132 - Nane R
Mol ¢cul ar | on ((Cbserved) NVR,sSpSELfum (XB0eRatepm | |
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179 05 l@m-5-1H) , 7. 16 Aa11), 7.(1\(3‘1% (s, | mEB),7.82@1 |@m
| F! ) me@yi@forkd N, | 1H),” 2~ 1H), 8.06 (d, 1H),
phenyDpyrimidin 8.12 (m, 1H),
e-2,4-diamine 9.16 (s, 1H), 9.74
(s, 1H)
3-[[4-[(5-
chlorobenzo[1,3]d
OH
ioxol-4-
i oo 414.36
141 yDamino]pyrimidi «'é\fo M 8k
n-2-ylJamino]-5- N,
(hydroxymethyl)
benzamide
2.96 (s, 3H), 4.29
(m, 2H), 5.04 (1,
N-[3-[[4-[(5-
1H), 6.02 (s, 2H),
chlorobenzof1,3]d
. 6.10 (d, 1H), 6.75
ioxol-4- 0
. . o7 (m, 1H), 6.87 (d,
yDamino]pyrimidi HNT Y 462.31
142 ] 1H), 7.03 (4, 1H), | 15a
n-2-yllamino}-5- M+
(hydroxymethy!) * 731 (m, 1H),
yAORymERyIR 7.43 (s, 1H), 7.98
henyl] methane
) (d, 1H), 8.84 (s,
sulfonamide
1H), 9.03 (s, 1H),
9.45 (brs, 1H)
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9.24 (s, 1H 202 {1
-[3-({4-[(5-chl orol, 3-benzodi oxel - 4-
ypar ni nol pyri m di n-2- yl }am no) benzoyl ] pi pe
woi201i7/08383¥ | | met hanol 1.---'%--"011 N 481. 44 RAWGH2007200251
3-({4-1(5-chloro-1, 3- benzodi oxol - 4-
yl )am no) pyri m di n-2- yl}agxi0)-N, N-bi s(2-
hydr oxyet hyl ) benzanmi de COH CH 472.44 (M-) 205
3-(14-1(5-chloro-1, 3- benzodi oxol- 4-
ExamlpleBni no] pyri m di n-2- yl|am no)-N- cycl opropyl
benzam de It 424.44 (ML-) 206 3-({4-[(5-chloro-1, 3-
Stenpl 7 0di oxol - 4- ypam no] pyri m di n- 2-
2-[(3A. 5 ATR&ho Y pRe A Anink [pyriniaREABANIonke \\) 422.37 (M)
-133 - Exanple 8
1(2-1[ 3- (Met hyl sul f onyl ) phenyl ] ahi(gokryri m di n- 4- 0) am
noj] - 1, 3- benzodi oxol e-5carjponitrile
_— O

NH ’ NH

7 ~
N NN o~

3, 4, 5-Trimethoxyaniline (6.82 g) and 2-(methylthio)pyrimidin-4(3H)-one (5.26 g) were
suspended in diglyme (50 ml) and heated at 165°C for 18 hours under nitrogen to give a
red solution. The reaction was cooled to room temperature then poured into 500 ml diethyl
ether with stirring to give an oily precipitate that was filtered and re-dissolved in water
(250 ml). A solid precipitate formed which was stirred for 30 minutes then filtered to give
the title compound as a cream solid (3.80 g, 37%); NMR Spectrum (300 MHz, DMSO)
3.63 (s, 3H), 3.76 (s, 6H), 5.80 (d, 1H), 6.95 (s, 2H), 7.76 (d, 1H); Mass Spectrum MH"
278.5.

Step 2
4-Chloro-N-(3.4.5-trimethexyphenyl)pyrimidin-2-amine

Cl 0 |

0 \O I

0 —
(LI X
N/ﬁ o~ N//kH ~

)

2-[(3,4,5-Trimethoxyphenyl)amino]pyrimidin-4(3 H)-one (4.7 g) was suspended in
acetonitrile (100 ml). Phosphorous oxychloride (10 ml) was added dropwise to give a dark
solution. The reaction was heated at 85°C for 2.5 hours then further phosphorous
oxychloride (2 ml) added and the reaction heated overnight. The reaction was cooled to
room temperature and concentrated in vacuo. The residue was dissolved in DCM (150 ml)

and to ice water (100 ml) added. The mixture was stirred while adding saturated sodium




20

5 Compound 207 HC1 (I drop, 4N in dioxane) was added
to a solution of 7-[(2-chloropyrimdin-4-

yHam no] benzo[ 1, 3] di oxol e-5-carbonitrile (83 ng -

nmet hod 23) and 3- nethyl sul fonyl aniline hydrochl oride
WSPNEF3Fn i so- propanol (0.5 m) and NVP (0. BCHGP240g000251
and heated at 110C for 20 m ns (m crowave). The

sol uti on was cool ed and addd8-DI PEA before

concentrating in vacuo. The residue was purified by
reverse phase chromatography to give the title

bicaghompis spldtierstogitsaitye 8s6he ersqma laygy wasapparathi/vashescvithybrine

05 0L R M iy P B

and (ittered k) givBtht 2itl¢ domiddngd a8 a ¥@ll¢we solidH},07§, 20%); NMR Mpectrum

oot obirsctl 885,535 61605 45%0, 0,555 S gm0

(s, |EXanpisSp3ctakoVa \VIBs 5t epeat ed using the appropriate

chl oropyri mdine and aniline. Thus were obtained the

conpounds described in Table 4 below. 5Table 4 R3 No.
Steg@me Mol ecul ar Ion (Cbserved) NMR Spectrum (300 MHz,
- HVBO) Stalrtigg Mat erial (et hod)

Nedn-(LE-Enday ‘ " .
(Coﬂl%%’ga(? No. %8
_N
\
NH
cl ~o |
i 0 — NH ~0 |
| § 0
N
S LA
N~ N o~
H
Compound 68

7-Aminoindazole (33 mg) and 4-chloro-N-(3,4,5-trimethoxyphenyl)pyrimidin-2-amine (70
mg) were dissolved in NMP (1 ml) and a solution of HC1 in dioxane (0.07 ml, 4M) added.
The reaction was heated at 130°C for 5 hours then cooled to room temperature and
concentrated in vacuo. The residue was purified by reverse phase chromatography to give
the title compound as a solid (44 mg, 47%); NMR Spectrum (300 MHz, DMSO) 3.58 (s,
6H), 3.61 (s, 3H), 6.18 (d, 1H), 7.09 (m, 3H), 7.54 (d, 1H), 7.71 (d, 1H), 8.05 (d, 1H), 8.10
(s, 1H), 8.95 (s, 1H), 9.11 (s, 1H), 12.82 (s, 1H); Mass Spectrum M" 392.4,




23a (nethyl sul fonyl)phen yllpyrimcline-2,4- diamne
( MH) N--4-46-(2- nethoxyethyl)-1, 3-

benzodi oxol - 4-yl k 443. 38 209 N-2-13- 23b
WOIRbbr)085833 (et hyl sul f onyl ) PCT/GB2007/000251
-116 -
Example 4

The procedure described in example 3 above was repeated using the appropriate aniline.

Thus were obtained the compounds described below in Table 2.

Table 2
R ~
“NH o
O
]
A ~
N N @)
H -
Molecular
NMR Spectrum (400 MHz,
No. | Name R Ion
d6-DMSO)
(Observed)
N'-(1-methylindol-
4-y1)-N-(3,4,5- N
69 | trimethoxyphenyl)- ) 406.6
o (MH+)
pyrimidine-2,4- - .
diamine
N'-(5-
. 3.58 (s, 9H), 6.20 (d, 1H),
bromobenzo[1,3]di 0\
o 7.02 (s, 2H), 7.67 (d, 1H),
oxol-4-yl)-N-(3,4,5-
70 , 477.4 8.00 (d, 1H), 8.05 (4, 1H),
trimethoxyphenyl)- . (M+)
o 8.71 (s, 1H), 8.83 (s, 1H), 8.98
pyrimidine-2,4- Br
. (s, 1H), 9.56 (s, 1H)
diamine
N'-
benzo[1,3]dioxol-4- 3.53 (s, 3H), 3.59 (s, 6H), 6.15
o™
yI-N-(3,4,5- o 3975 (d, 1H), 7.03 (s, 2H), 7.40 (s,
"V | trimethoxyphenyl)- . (MHY) | 1H), 7.60 (s, 1H), 8.01 (d,
pyrimidine-2,4- 1H), 8.97 (s, 1H), 9.29 (s, 1H)
diamine




phenyl ] pyri m di ne-
2007/ 085833PCT/ GB2007/ 000251 -135 -

2, 4-di am ne

WO
No. Name

Mol ecul ar lon (Cbserved) NWVR Spectrum (300 MHz, d6-

DMSO) Starting Material (method) 210 i
WEINYIESESt onyl pheny pani no] pyri ni di n- 4- PCT/GB2007/000251

yl Jam noThenzo[ 1, 3] di oxol-5-yl]methanol ---"01-1

415.49 (M+) 3.30 (s, 3H), -4142 (d, 21-1), 5.11 (t,

11-1), 6.00 (s, 2H), 6.25 (g, 1H), 6.74 (d, IF'), 7.07

eh—3)—F374+- 746 (m 2H), 8.05 (d, 1H), 8.16 (s,

| H), 8.20- 8.24 (m 1H), |9M8Bcfiz, 11-1), 9.46 (S, IH)

No. |'Name R fon NMR Spectrum (400 MHz,

(Observed) d6-DMSO)
N'-(5-
fluorobenzo[1,3]dio o\
x0l-4-y[)-N-(3,4,5- °

72 . 415.5
trimethoxyphenyl)- . (MH+)
pyrimidine-2,4- F
diamine
N'-(2,2-
difluorobenzof,3]d
ioxol-4-yl)-N- A . 3.60 (s, 9H), 6.34 (d, 1H),

Q

73 | BAS- o 4335 7.06 (s, 2H), 7.14 (d, 1H),
frimethoxypheny)- . (MH+) | 7.78 (d, 1H), 8.08 (d, 1H),
pyrimidine-2,4- 9.01 (s, 1H), 9.43 (s, 1H)
diamine
1-[7-[2-(3,4,5-
trimethoxyphenyl)a 3.10(t, 2H), 3.61 (s, 3H), 3.72
minopyrimidin-4- N\\( (s, 6H), 4.15 (t, 2H), 6.17 (d,

74 _ 436.5 1
ylJamino-2,3- o} (MHH) H), 7.06 (d, 1H), 7.17 (m,
dihydroindol-1- N 3H), 7.55 (d, 1H), 8.03 (d,
ylJethanone 1H), 9.03 (s, 1H), 9.40 (s, 1H)
N'-(1H-indol-4-yl)- 3.63 (s, 9H), 6.31 (d, 1H),
N-(3,4,5- N 6.61 (m, 1H), 7.03 (t, 1H),

75 | trimethoxyphenyl)- (9 3925 7.15 (m, 3H), 7.29 (m, 1H),
pyrimidine-2,4- (MH+) 7.64 (d, 1H), 8.00 (d, 1H),
diamine 8.88 (s, 1H), 8.96 (s, 1H),

1110 (s, 1H)
N'-(3-chloro-1H-
indol-7-yI)-N- o 348 (s, 9H), 6.13 (d, 1H),
(3,4,5- == 7.08 (m, 3H), 7.30 (d, 1H),

150 | . NH 426.2 7
trimethoxyphenyl)p (MH+) 46 (s, 1H), 7.52 (d, 1H),
yrimidine-2,4- o~ 7.95 (57 ]H)’ 8.01 (d’ ’H)7
diamine 8.90 (s, 1H), 9.00 (s, 1H)




24 Example 10 Starting materials
(1) 2- ehl or o- N- (5- ehl or obenzo[ 1, 31di oxol -4-y1) - N- net hyl
-pyrimdin-4-am ne

Wo-20#7/08%833 N- ( 5- chl or 0- 1, 3- benzodi 0x01- 4-y| ) pyRGTMERE00T-/000251
amne (1.5 g, 5.30 mol, see Exanple 1, Step 1) was
di ssolved in DMF (30 niL). fegassium carbonate (1.1 g,
8.0 nunol) was added, followed by iodonethane (0.36
nm., 5.8 mmol) and the m xture was stirred io

ovierni ght. After evapor at|i omolesmigler | r educed pressure,
nb.hendsi due was di sgol ved i n (gt hyl | B¥BSRtE ™ (8

with water and|brine, drijed and evpgepMs@d to yield
briown oil (1.54 g, 98% whi®H¥Widified on standing

D

NMR* Sp{emaqurm(SOO VMHz, DNBS0d6 at 353 K) 3.33 -136..
(s y)ARa.56- 29 (s, gy, 7.12 (bs, 1f-1), 7.00 (d, 1H
(f(t éHgS 8. 12 (b, 1H);.oMass Bpectrum MR+ 298.
15(12 t("%"'lf’ﬁ)f F¥¥ehz0 31dijoxqlndy y1) - (2- chl or opyri ni d| n

- 4t wimjdaedzdol acet onitri|l e Fol{ w ng the sane
priogeeidre as for (1) above,
2

hl arno II\L/l-'\ cthl-oro 1,3 benzodi-oxpl-4-

§I %ﬁ:ﬁom di n- 4t am ne (1. 5”52'“%.“'36"nm|) was react ed
wi tdoxphonideltboni trile (0.[42 i, 5. B3.6ifePY) 8.65 (icH), d2&

yeLde&Wﬁ@thIGQ-Z( L. aS , 29% aftez1 grmtwfn)amcm 15)7.62 ;
et her./ t ane t @Spgct r kms4.
15317 Vi gg; LH) %(11 d, i) 7 ‘fé iy .;%“ 5%%2(% )
(S truﬁil)&xyph@g@a Spectf um Mij- 1+ 323. 2H), 755 (d 1H),798(d

( 3)) wimedteapo- N- ( 5- chl or obgnzo[ 1, 3] d mgpslsz%s yid) 8.88-({ 2]

hora{a% yI)pyrl m di n-4- ani ne Fol | owi ng the sane
pr ure as for (1) above,

D
—

2- CW‘SB‘F“@“’MiH ch or o- 1, 3- benzodi oxp1l- 4-

yl )wyardsm di n- 41 am 1.5 g, 5.30 pmrnol) was reacted
{ Din@rdy R nyl e yI et sy 0.p5 nL, 5.8 mol ) t

‘%1 d %rgow\/\% bi | 2 g,| 678 NMVR Spectrum 3. 21 (

3H Y“mg“%é"'zo(t 2H)% '3.83-3.92 (m|1H), 4.09-4.19 (m

1H) dianfne13- 6. 21| (m 3H), 7.08 (d, 1H), 7.15 (d, 1H),

Ur—0

8 L0 (d, IH) Wass Spectrunm M 342 350V(§J6H) 3.58 (5, 3H0), 6.26
200v/q088833PET) G132007/ 00025 | -13f
(4) @2315- chl or pbenzpi! , 31di oxol - ,/T)”?’i ¢ & BPopy £9% d

I Nk 4- am nol et hagbl | Fol hell®an® (pridcddute a
‘ff“ortr"('é{%()x%“g%’y& 2- r o- N—(S(fvmg 37}1);8’304Q§nﬁpgh7q301- -

5 yirmidinei2igi di nq 4- arfitre (2.0 g, 7. act
Wi t flandebr onoet hyl t-butyl] ether (1 g@ng:l%( ’fgﬁlé
to] yield 1H)

D 4=U)

, '
it

Z-chloro- N\F(5-chlorobenzo[ I, 3] di oxoIl-4-yI)-Np- R butyl
oxyl ethyll pyrimdin-4-amne as a white solid (2.2 g,
81% after chromatography on silica gel (EtOAc and
petroleumether, 1:9) ; NWR Spectrum 1.04 (s, 911),
3.52 (t, 211), 3.79-3.87 (m 1H), 3.98-4.04 (m 1H),
6.13 (s. 214), 6.16 (d, 1H), 7.05 (d, 1H), 7.12 (d,
toH4), 8.09 (d, 1H); Mass Spectrum ML-1+ 384.

2-chl oro- N-(5-chl orobenzo[ 1, 3] cliox0l-4-y1)-N-12-[(t-Db
utyl oxy]ethylipyrimdin-4-amne (2.1 g) was dissol ved
ina 1l:1 mxture .of nethylene chloride and TFA (40 ni)
and stirred at roomtenperature for 2 hours. The

sol vent was then renoved and the residue dissolved




in ether, washed with aqueous sodi um bi carbonate and
brine, dried, concentrated and 15purified by silica
gel chromatography (EtOAc and petrol eumether, 3:7) to
v|§1|ve the title conmpound as a white solid (1.06 g, 44%
MOROSSBECt rum (500 MHz, DVBOd6 + TFAd at 29FCKHBZOZ00251
(t 2H), 3.70-3.78 (m 114) 3.99-4.08 (1H, :
6.12-6.18 (m 3H), 7.06 (d11444'), 7.14 (d,8.08 (d,
1H); Mass Spectrum M+ 328. 20 Final conpounds
N( 5- chl or obenzoi | , 31di oxol - 4-yl)-Y-net hyl - N-phenvl - pyr
Example§ ne-2,4-diamne CCIl 0 C -138 - A mxture of
2-chl oro- N- (5-chl orobenzo[ 1, 3] di ox01-4-y1) - N- net hyl - py
3-({4-1BLChlorodt 3B d{XO1-15)) athido] pyifiikdin-22y1} Anhine) beBzdid acid
mrol ), 4N HCLl in dioxane (10 uL) and 1-pentanol (1 ni)
was heated at 120C for 1 hour. The reaction mxture
coglied to room tenperatuge, @vaporated under
yéd pressure and puri §f¥edy6n a preparati ve HPLC- MB
gtem (Col um: C18, 5 'cr 19 mm di aneter, 100
#p; elution with O¥ fj of water and

Q toniftrile containingO W of a n|un1carbonate)
poratign of the col lectdd fr ns gase the title
conp und| 65 ngy, 61%; NVR Spectru (50l DMS0d6 +

TFAd)\\h rotaner: 3.43 (s H)
(s, 214, 7Cb6-7.22 (m 2H), N1H) 7.4F (t,
5H), 7.62 (d, 2H), 7.92 (d, 1H) I\/asg-ISpectrur@Mlt
355. 10 The procedure described above was repeated
usi ng the appropriate aniline GmtpoRad t$ or opyri m di ne
i ntei nedi ate. Thus were obtai ned the conpounds
described in Table 5 below. Table 5 15 No. Nane Rl R4

3-AMloBedrbRracldqB.1(dykhid 2JHMBmSNE(stcm¢m d@QQnMdZoxodfl%@lmﬂﬂl?A-
%H& [4-](5- chlorobenzoé L oxol - g
aming (0 PSR Jissp P IUMA (12 fimHom Srleinee Hﬁéwa#wwen(}el pml,

o 4AM)2Ahbd, %4e&§91@w%até@“@@@@ fbr Thow thRicosled f(’)tI@Hi%rtem r4Bre
31-1), 6.04 (d, 1H (s, 2H), 7.

and ;Dllj_ 6§jml)]§l|d|)ied 7T zolugion ’zqag corrpelgg{te(ddn Vquo]_)Waté; G a(iéed and

the r’lewltmg sbd fittefdB and B2l with methanol and dried in vacuo to give the title

compound as an off-white solid (9.8 g, 80%); NMR Spectrum (300 MHz, DMSO) 6.00 (s,

2H), 6.17 (d, 1H), 6.90 (d, 1H), 7.03 (d, 1H), 7.18 (t, 1H), 7.41 (d, 1H), 8.04 (m, 3H), 9.00
15 (s, 1H), 9.28 (s, 1H), 12.72 (br s, 1H); Mass Spectrum MH" 385.36.
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R4 Mol ecul ar 1on (MrH) NWVR Spectrum (500 MHz, d6-

HVSO) 213

chl orobenzo[ 1, 3] di oxol 4-yl) - met hyl am no] pyri m di n- 2-

woR20emess33 phenyl | acetam de Me 0 NHCOVE 412 (BOOGBA6RT/000251

DVS0d6 + TFAd) Major rotamer:1.95 (s, 3H),3.31 (s,

3H), 5.82 (d, 1H), 6.07 (s,12814), 6.98 (d, IH, 7.05

(d, 111), 7.40 (d, 2H), "7.57 (d, 2H), 7.78 (bs, 111)

214 chl orobenzo[ 1, 3] di oxo] - 4-yl)-N -nethyl -N-(3, 4, 5-
Exainplé®t hoxyphenyl ) pyrim dine-2,4-diamine Me OWe ris
_Eg_\l/e 11} 11 Owve 445 (500 MHz, DMB0d6 at 353 K) 3.36 (bs,
Ste 4), 3,64 (s, 3H), 3.76 (s 611), 5.60 (bs, In), 6.12

ih1)- l mﬁfl:o)l(éﬁovl%“t)nde

, DMB0d6 + TFAd) Mj or
6.04 (d, 111), 6.17 (d,
MH IH), 7.61-7.68 (m

: 3.43 (s,
7.08 (d, 114),
(d, I H, 7.98

< , 8.13 (bs, 111) -1 NNR pect rum Ml ecul ar
,lNd- i M+H+) DVBO) (580 +ny DVB + TFAd)
Maj o |
X O
NJ\N \N/kN O
OH H Cl

3-({4-[(5-Chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl}amino)benzoic acid (3.61 g,
Example 5) was added to thionyl chloride (35 ml) at 0°C. One drop of DMF was added
and the solution stirred at 0°C for 2 hours, then concentrated in vacuo and azeotroped with
toluene to give the title compound as a yellow solid (3.7 g, 98%) which was used without

further purification.

Step 2
3-({4-[(5-Chloro-1,3-benzodioxol-4-yl)amino]pyrimidin-2-yl}amino)-/N,N-

dimethylbenzamide

Cl Cl
NH o NH
———— - \/
N (0]
N N \NJ\N O
H ol H
N

PN

Compound 156

ol
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rotamer: 3.34 (s, 311), 4.54 (s, 2H), 3855.94 (d, 1H),

6.15 (s, 6.97-7.17 (m 1), 7.36 (dd, 1H), .44 (d,

IH), 7.69 (bs, 11-1), 7.91 (d, 1H) 500 MHz, DMsS0d6 +

TFAd% Maj or rotamer 3.47 (s, 311), 6.02 (d, /11) 6.18

WQ200%P$58337 09 (d, 434 1H), 7.16(d, 11-i), 7.BET/GH2007/000251

1H, 7.67 (d, H, 7.71 (d, 11-1), .01 (d, H1), 8.44

(bs, H) SOO MHz, DMB0d6 at -Bd3 K) 3. 14 (s, H, 3.41

(s, 3H, .03 (bs, 1H), 6.09 (s, 11), 7.00 (d, | E),

433 .09 (d, Il1), 7.49 (d, 1H), 7.54 (d, 1H), 7.83 (d,
3-({Hl(3-Chlager I Ghenzadixol4-yiBminsdpyrindflin-2-91 } 2@inolenzayl ghloride

a o&?n%éﬁva?\g ssol% §f§ﬁfﬁi€ W%E{Q a Mot ASi RV O, 2009 T Bided
and the reaction stirred at room temperature for 2 hours. The solution was concentrated in
vacuo and the residue purified by reverse phase chromatography to give the title compound
as a solid (61 mg, 52%); NMR Spectrum (300 MHz, DMSO) 2.84 (s, 3H), 2.97 (s, 3H),
6.00 (s, 2H), 6.16 (d, 1H), 6.79 (d, 1H), 6.90 (d, 1H), 7.02 (d, 1H), 7.13 (t, 1H), 7.58 (s,
1H), 7.69 (d, 1H), 8.00 (d, 1H), 8.98 (s, 1H), 9.20 (s, 1H); Mass Spectrum MH" 412.42.

Example 7

The procedure described in Example 6 above was repeated using the appropriate aniline.

Thus were obtained the compounds described below in Table 3.

Table 3
Cl
0 NH
-
O N
|
X O
N)\N
H
R
Molecular Ion | NMR Specirum (400
No | Name R

(Observed) MHz, d6-DMSO)
0.84 (s, 6H), 3.14 (m,
2H), 3.32 (m, 2H),
4.62 (t, 1H), 6.01 (s,
2H), 6.15 (s, 1H), 6.90

470.44 (m, 1H), 7.03 (m, 1H),
g %OH (MH+) 7.15 (m, 1H), 7.26 (m,
1H), 7.87 (s, 1H), 7.94
(d, 1H), 8.00 (d, 1H),
8.18 (s, 1H), 8.98 (s,
1H), 9.14 (s, 1H)

3-({4-[(5-chloro-1,3-
benzodioxol-4-
yDamino]pyrimidin-2-
157 | yl}amino)-N-(3-
hydroxy-2,2-

zZI

dimethylpropyl)

benzamide




500 MHz, DVS0d6 + TFAd) Major rotaner: 3.00 (s, 3H),
3.46 (s, 3H), .97 (d, 11-1), 6.17 (s, 210, 7.02-7.10

(m 214), 7.14 (d, 1H, 7.32 (d, 1H), 7.38 (dd, 111),
wo.260/088883 1H), 7.93 (d, | H) 219 N P44-1(5- PCT/GB2007/000251
chl orobenzo[ 1, 31di oxol-

4-y1)-inethylam no] pyrim dijpg2- yl | am no] phenyl ] net han
sul fonam de Me NHSO, Me 448 500 MHz, DMS0d6 +
TFAd) Major rotamer: 5.03 (s, 2H), 6.14(d, 114), 6.19

hspd 2H), 6.24 (s] 214), 7.12 [(MblechiOon & NIR dpdatrutd P00

. BY¥mens, 411), .18 (& 1H) |2 4144
chl orobenzo[ 1, 3] di 0x61- - YO- 38bserre(_ié1 ?&Hz M O TIYY |

ni di n-2-yl | ami nol| benzenesul flonani de CH2ENs. 38ORBRM 59

500 MHz, DMS0d6 2H), 3.65 (m, 2H),
3-({4-[(5-chloro-1,3-
6.01 (s, 2H), 6.15 (s,

benzodioxol-4-

1H), 6.90 (m, 1H),
yl)amino]pyrimidin-2- H\/\ 2 490.44 ) ( )
158 . ’ TS 7.03 (m, 1H), 7.15 (m,
yl}amino)-N-[2- o

(MH+)
1H), 7.26 (m, 1H),
(methylsulfonyl)ethyl]
7.90 (m, 2H), 8.00 (d,
1H), 8.50 (s, 1H), 8.98
(s, 1H), 9.14 (s, 1H)

benzamide

3-({4-[(5-chloro-1,3-
benzodioxol-4-

yDamino]pyrimidin-2-

|
pan s

\ZI

160 | yl}amino)-N-[2-(3~ 4 493.48
methyl-1H-1,2,4- N (MH+)
triazol-5-
yDethyllbenzamide
1.38 (m, 2H), 1.50 (m,
4H), 2.40 (m, 6H),
3-({4-[(5-chloro-1,3- 3.30 (m, 2H), 6.01 (s,
benzodioxol-4- 2H), 6.14 (s, 1H), 6.90
161 yDamino]pyrimidin-2- Ir:!‘\/\ O 494,99 {m, 1H), 7.03 (m, 1H),
yl}amino)-N-(2- M+ 7.12 (m, 1H), 7.25 (m,
piperidin-1- 1H), 7.86 (s, 1H), 7.91
ylethyl)benzamide (d, 1H), 8.00 (in, 1H),

8.12 (s, 1H), 8.97 (s,
1H), 9.16 (s, 1H)

YA




+ TFAd) Major rotainer 2.05 (s, 311), 4.95 (s, 211),
437 .07 (d, 1H), 7.12 (d, 1H), 7.18 (d, 1H), '7.55
(bs, 21-0, 7.69 (d, 2H), 8.04 (bs, 114) 500 MHz,
DMS0d6 at 353 K) 3.65 (s, 3H), 3.77 (s, 6H), 4.86 (od’ )
VRGB®Y (d, 470111), 5.77 (d, 1H), 6.11 (sPCHEEpI0T002sI
7.02 (d, 114), 7.10 (d, 1H), 7.11 (s, 211), 8.05 (d,
11), 8.90 (s, 111) -142 - -NB- Nane Rl 12.4 Ml ecul ar
, _lon (MtH ) NMR Spectrum (500 MHz,. (16- DVBO) 223
3-114-[(5- ehlorohenzo[1, 3]dipxal- 4-y1)-

(9Yanaeet hypani na] pyrigi di n- pMylesuigrianq) NBR Apcsiism (409 e

CHZCN z o 0 405 (|500 ,  DVBDd@®bservE®HA) MIVE i€ DMSO)

rotarner—4-99 (s, 2H 6 (s 613 S+ 23h

7.12 (d, 11, 7.107 (d. 111), 7.57- 7.69 (P&>2Hp]70

7.95 (s, 1H), 8.15(d, 1H), 8.[19(a, 1H) |24 10 {ugH),

ehllor obenzo[ 1, 33di oxol - (hydr pxynet hyl )jphey,l2H), 1.78 (m,

am(no) pyrimdin-4- yllam ncga:etonitriIeHS:Hg 0d

41Q 3-({4-[(5-chloro-1,3- THYZ % 2H),
) 3.52 (m, 1H), 4.21 t,
benzodioxol-4- OH
. L e 1H), 5.97 (s, 2H), 6.08
yDamino]pyrimidin-2- H 495.97

162 ) N\O (s, 1H), 6.82 (m, 1H),

yl}amino)-N-[(1R,2R)- (M+)
6.95 (i, 1H), 7.05 (m,
2-(hydroxymethyl)
cyclohexyl] benzamide 1), 7.19 (m, 1H),
7.75 (d, 1H), 7.88 (mm,
1H), 7.93 (m, 1H),
7.99 (m, 1H), 8.88 (s,
1H), 9.06 (s, 1H)
0.90 (s, 6H), 2.19 (m,
3-({4-[(5-chloro-1.3- 2H), 2.28 (s, 6H), 3.18
benzodioxol-4- (5, 2H), 6.01 (5, 2H),
) o 6.15 (s, 1H), 6.90 (m,
yDaminolpyrimidin-2- 497,00 1HD), 7.03 (m, 1H)

163 | yl}amino)-N-[3- A A ' > 12 A T

(dimethylaming)2.2- (M+) 7.15 (m, 1H), 7.22 (m,
, 1H), 7.85 (m, 1H),
dimethylpropyl]
] 7.94 (d, 1H), 8.00 (s,
benzamide
1H), 8.31 (s, 1H), 8.96
(s, 1H), 9.18 (s, 1H)
1.69 (m, 2H), 3.30 (m,
2H), 3.48 (m, 2H),
3-({4-[(5-chloro-1,3- 6.01 (s, 2H), 6.15 (s,
benzodioxol-4- 1H), 6.90 (m, 1H),

164 ylaminolpyrimidin-2- H on 442 51 7.03 (m, 1H), 7.12 (m,
y1}amino)-N-(3- TN (MHY) | 1H), 7.25 (m, 1H),
hydroxypropyl) 7.85 (s, 1H), 7.92 (m,
benzamide 1H), 8.01 (m, 1H),

8.20 (s, 1H), 8.96 (s,
1H), 9.15 (s, 1H)




(500 MHz, DWVS0d6 + TFAd) Major rotamer: 4.56 (s, 211),
4.97 (s, 2H), 6.10 (d, 111), 6.18 (d, 2H), 7.09 (d,
IF'), 7.15 (d, 1H), 7.21 (d, 111), 7.39 (dd, 111),
wo.24g/08333 1H), 7.66 (s, 1H), 8.08(d, 1H) 125 PCT/GB2007/000251
chl orobenzo[ 1, 3] di oxol - 4-yl)- (cyanonet hyDani no)
pyrimdin-2-yliam ned benzenesul f onam de CH2CN SO, NH,
459 (500 MHz, Dvs0d6 + TFAd) Major retainer: 5.01 (s,
211), 6.15 (d, 1H), 6.19 (d, 2H), 7.12 (d, 1H), 7.18

, 11T), 7.63 (Jdd, T H), 7. bSriokeéhjar lonH)NMR S@3trdil (40d. H) ,

(
Ng |fBmed, 1 8.l118 (s,R1 143 - i
(1lVI A Q/R Spect o (5500 w@“ﬁ”éﬁ*) it b@bisBy

cHIBHolsedest13-3][cl i oxol 4-y1)} 227 (cydnomet hyDami nol
Py erdbdkixbi=42-  y| Jlam no] phenyl ] met hanesjul f onami de

cl’ glﬁpozﬁg i‘l 3]idi oxol 4-y1)-N -(2-

phen'&"\pxn m di n@42514- di am ne (500
mﬁ/szl}ame,@@hl 2TRAd)” M) of"'r ot ar ?\%) 3.102 (s, 311),
0

5.|0gdress1- 2H) , 6. 12 (d,” 111), | 6. . 14y, 7.12" (d,
1H) eth%re&‘h(d 111), 7.20 (d, 111), 7.36 (d, 11), 7.4
(dd“ 0 (s, 111), 8.11 (d. 1H)]| (500 Mz,

DNESeRFgnige TFAd) Mpj or rotamer] 3.15 (s,| 314), 3.50-3.50

o

(m 214), 3.83-3.95 (m 1H), | 4. 13- 4. 24] (4T, 31) 3.19m06
(d, 1H), 6.17 (d, 2H), 7.05-7.19 (m 2%),3_77;?1&;,,

P
1503,_(14}E§4_§110g0q%_ 1, 7.58 (d,211), 7.92 (d, 111}, 8. 2D
(d,
benzodioxol-4- 1H), 6.90 (m, 1H),

166 yDamino]pyrimidin-2- L 442,52 7.03 (m, 1H), 7.12 (m,
yl}amino)-N-[(2R)-2- NN (MH+) 1H), 7.28 (m, 1H),
hydroxypropyl] 7.88 (s, 1H), 7.92 (m,
benzamide 1H), 8.01 (m, 1H),

8.12 (s, 1H), 8.96 (s,
1H), 9.15 (s, 1H)

2.35 (m, 2H), 3.29 (m,
2H), 6.01 (s, 2H), 6.15

(s, 1H), 6.80 (s, 1H),
N-(2-carbamoylethyl)-

6.90 (m, 1H), 7.03 (m,
3-[[4-[(5-chlorobenzo

. NH 455.48 1H), 7.13 (m, 1H),
167 | [1,3]dioxol-4-yl) NN
B (MH+) 726 (m, 1H), 7.35 (s,
amino]pyrimidin-2-

1H), 7.88 (s, 1H), 7.92
(m, 1H), 8.01 (m, 1H),
8.24 (s, 1H), 8.96 (s,
1H), 9.17 (s, 1H)

zZT

yllamino] benzamide

3-({4-[(5-chloro-1,3-

benzodioxol-4-
168 ybhamino]pyrimidin-2- \/\[N\ 476.21
yl}amino)-N-[2-(1H- \ N> (M-H+)

imidazol-4-

ZT

yDethyl]benzamide

s



- 145 -

No. Name R1 R4 Mbl ecul ar

lon (MAO NVR Spectrum

(500 MHz, d67 DVSO) 500 MHz, DMS0d6 + TFAd)
Maj or rotamer: 3.25 (s, 311), 34[44(5-
3.58-3.66 (n, 211), chlorobenzo[1, 3]di oxol -
WO 2007/085833 PCT/GB2007/000251
-125 -
Molecular Ion | NMR Spectrum (400
No | Name R
(Observed) | MHz, d6-DMSQO)
2.38(s, 3H), 4.43 (m,
3-({4-[(5-chloro-1,3- 2H), 6.01 (s, 2H), 6.15
benzodioxol-4- (m, 2H), 6.90 (m, 1H),
169 yDamino]pyrimidin-2- _ 479.23 7.03 (m, 1H), 7.14 (m,
yl}amino)-N-[(5- NA° (MH+) 1H), 7.30 (m, 1H),
methylisoxazol-3- 7.92 (m, 2H), 8.01 (m,
yDmethyl]benzamide 1H), 8.84 (s, 1H), 8.96
(s, 1H), 9.20 (s, 1H)
1.70 (m, 4H), 2.53 (m,
4H), 2.60 (m, 2H),
3-({4-[(5-chloro-1,3- 3.28 (m, 2H), 6.01 (s,
benzodioxol-4- 2H), 6.14 (s, 1H), 6.90
170 ybhamino]pyrimidin-2-~ rts*\/\N 479.20 (m, 1H), 7.01 (m, 1H),
yl}amino)-N-(2- Q (M-H+) 7.12 (m, 1H), 7.27 (m,
pyrrolidin-1- 1H), 7.86 (s, 1H), 7.91
ylethy)benzamide (m, 1H), 8.00 (m, 1H),
8.20 (s, 1H), 8.96 (s,
1H), 9.16 (s, 1H)
1.07 (d, 6H), 3.80 (m,
2H), 3.87 (m, 1H),
3-[[4-[G5-
. 6.01 (s, 2H), 6.15 (s,
chlorobenzo[ 1,3]dioxol
A-yDamino]pyrimidi 1H), 6.90 (m, 1H),
-4-ylyamino]pyrimidin-
s i] ) ;y H\)CJ)\ J\ 483.13 7.02 (m, 1H), 7.15 (m,
-ylJamino]-N- .
Y N M+) 1H), 7.32 (m, 1H),
(propan-2-yl
7.70 (d, 1H), 7.92 (m,
carbamoylmethyl)
2H), 8.01 (m, 1H),
benzamide
8.34 (s, 1H), 8.96 (s,
1H), 9.18 (s, 1H)




3.97-4.06 (m 1H), 4-yl)-(2- 4.22-4.31 (m 111),
232 net hoxyet hyl )am no] C142CH20Me 2 4 424 6.05 (d,

111), 6.23 (d, pyri mdin-2- 211), 7.14 (d, IN),
WOI2peBI8d3 benzonitril e 7.2 t (d, 1H), 7.68CT/GB20aih00251
111), 7.71 (d,
-126 -
Molecular Ion | NMR Spectrum (400
No | Name R
(Observed) MHz, d6-DMSO)
0.99 (m, 6H), 2.54 (m,
6H), 3.28 (m, 2H),
3-({4~[(5-chloro-1,3- 6.01 (s, 2H), 6.15 (s,
benzodioxol-4- 1H), 6.90 (m, 1H),
H
- yhamino]pyrimidin-2- N~ ™S 481.17 7.03 (m, 1H), 7.14 (m,
yl}amino)-N-[2- (M-H+) 1H), 7.25 (m, 1H),
(diethylamino)ethyl]be 7.87 (s, 1H), 7.90 (m,
nzamide 1H), 8.00 (m, 1H),
8.10 (s, 1H), 8.96 (s,
1H), 9.17 (s, 1H)
{(28)-1-[3-({4-[(5-
chloro-1,3-
OH
175 | Ponzodioxol-4- . 482.44
yl)amino]pyrimidin-2- ,\O (M+)
yl}amino)benzoyl]pipe
ridin-2-y1} methanol
1.18 (s, 3H), 1.47 (m,
4H), 3.29 (m, 4H),
6.02 (s, 2H), 6.16 (s,
1-[3-({4-[(5-chloro-
1H), 6.80 (m, 1H),
1,3-benzodioxol-4-
. . 482.44 6.90 (m, 1H), 7.02 (m,
174 | ylaminolpyrimidin-2- OH
N (M+) 1H), 7.12 (m, 1H),
yl}amino)benzoyl]-4- ’
L 7.55 (s, 1H), 7.75 (m,
methylpiperidin-4-ol
1H), 8.01 (m, 1H),
3.98 (s, 1H), 9.19 (s,
1H)
3-[[4-[5-
chlorabenzo[1,3]dioxol
-4-yhHamino}pyrimidin- o)
yoam Py ,L\/{k 483.46
175 | 2-ylJamino]-N- N "
+
(dimethylcarbamoylme ] (M*)
thyl)-N-methyl-
benzamide




111), 7.87 (ddd,
I H) |

rot aner:

IH),
500 MHz, DMBOd6
3.15 (s, 311),

8.06 (d, IH, 8.29 (s,
+ TFAd) Maj or

WO 2007/085833
PCT/GB2007/000251

-127 -

]

Molecular Ion | NMR Spectrum (400

No

Name

176

3({4-[(5-chloro-1,3-

benzodioxol-4-

yDamino]pyrimidin-2-
yl}amino)-N-methyl-
N-(pyridin-3-ylmethyl)

benzamide

(Observed)

MHz, d6-DMSO)

489.42
(M+)

177

3-({4-[(5-chloro-1,3-
benzodioxol-4-
yl)amino]pyrimidin-2-
yl}amino)-N-methy 1-
N-(pyridin-4-ylmethy!)

benzamide

489.45
(M+)

178

3-({4-[(5-chloro-1,3-

benzodioxol-4-

yl)amino}pyrimidin-2-
yl}amino)-N-methyl-
N-[(1-methyl-1H-
pyrazol-4-yl)methyl]

benzamide

492.43
(M)

179

N2~ {3-[(4-

acetylpiperazin-1-

yl)carbonyljph enyl}-
N~d~-(5-chloro-1,3-
benzodioxol-4-
yl)pyrimidine-2,4-

diamine

49542
(M+)

2.03 (s, 1H), 3.29 (m,
4H), 3.49 (m, 4H),
6.01 (s, 2H), 6.17 (s,
1H), 6.85 (m, 1H),
6.90 (m, 1), 7.02 (m,
1H), 7.15 (m, 1H),
7.62 (s, 1H), 7.75 (m,
1H), 8.02 (m, tH),
8.99 (s, 1H), 9.22 (s,
1H)

181

3-({4-[(5-chloro-1,3-

benzodioxol-4-

yl)amino]pyrimidin-2-
yl}amino)-N -methyl-
N-(1-methylpiperidin-
4-y)benzamide

S
/

495.52
(M+)




. ool -
- in, 2H), chlorobenzo[ 1, 3] di oxo
g'gi-gﬁgg En] 1%{? 4.18-4.26 (m In), 233

4.54 (s, 211), 5.91
met hoxyet hypannno] CH%?A:')ZONE_ 122?d, 2H),( PCT/GB2007/000251

WO007/095883% i di n- 2-

yl i am noThhenyl i met han

7.04-7.10 (m 1H, o

7.13(d, 1H), 7.17 (d, ~128 -
No | Name R Molecular Jon | NMR Spectrum (400
(Observed) | MHz, d6-DMSO)
1.00 (d, 6H), 2.46 (m,
N~d~~(5-chloro-1,3- 4, 2.70 (m, TH),
benzodioxol-4-yl)- >33 (m, 410, 6.01 s,
N2 3[4 2H), 6.17 (s, 1H), 6.81
182 | isopropylpiperazin-1- ‘/\N/K 49549 (m, 1H), 6.90 (m, 1H),
Yicarbony] N \/I (M+) 7.02 (m, 1H), 7.13 (m,
phenyl}pyrimidine-2,4- 11D, 7.58 (5, 1H), 7.76
diamine (m, 1H), 8.01 (m, 1H),
8.99 (s, 1H), 9.20 s,
1H)
N~4~-(5-chloro- 1,3-
benzodioxol-4-yl)-
N~2~-(3-{[4- ]
183 | (dimethylamino)piperi N 19548
din-1- O/ M9
yl]carbony]}phenyl)pyr
imidine-2,4-diamine
2.94 (s, 3H), 3.28 (m,
2H), 3.49 (m, 2H),
3-({4-[(5-chioro-1,3- 6.01 (s, 2H), 6.16 (s,
benzodioxol-4- 1H), 6.81 (m, 1H),
184 yhamino]pyrimidin-2- IL 44245 6.90 (m, 1H), 7.03 (m,
yl}amino)-N-(2- N0 (M+) 1H), 7.12 (m, 1H),
hydroxyethy1)-N- 7.55 (s, 1H), 7.72 (m,
methylbenzamide 1H), 8.00 (m, 1H),
8.98 (s, 1H), 9.19 (s,
1H)
] 3.33 (m, 4H), 3.61 (m,
4H), 6.02 (s, 2H), 6.18
N~4~-(5-chloro-1,3- (s, TH), 6.84 (m, 1H),
benzodioxol-4-yl)- 6.90 (m, 1H), 7.02 (m,
185 | N~2~-[3-(morpholin-4- 0 454.44 IH), 7.14 (m, 1H),
- (M)

yIcarbonyl)phenyl}pyri

midine-2,4-diamine

7.51(s, TH), 7.76 (m,
1H), 8.02 (m, 1H),
9.00 (s, 1H), 9.22 (s,

1H) —1




In),

H),

8y i

7.37 (d,

4-y1) - (2-

Name

1H),

7.93 (d, 1H)
(M -411) g\ll\/R Spectrum (500 MHz, d 6- DMSO)

chl orobenzo[ 1, 3] di oxol -
rot amer :

- 146 -

7.41 (d,
No. Nane R

342 (s,

314),

111),

-129 -

186

(BR)-1-[3-({4-[(5-
chloro-1,3-
benzodioxol-4-
yDaminolpyrimidin-2-
yl} amino)benzoyljpyrr
olidin-3-0l

Molecular Ion
(Observed)

454.43
(M)

7.64 (s, I
R4 Mol ecul ar | on

3-

00 Mz, DNVBOd6 +
3 2 (i gl agugganas:

[ NMR Spectrum (400

MHz, d6-DMSO)

187

GS)-1-[3-({4-[(5-
chloro-1,3-
benzodioxol-4-
yDamino]pyrimidin-2-
yl}amino)benzoyllpyrr

olidin-3-ol

454.42
(M+)

188

1-[3-({4~[(5-chloro-
1,3-benzodioxol-4-
yDamino]pyrimidin-2-
yl}amino)benzoyl]-3-
methylazetidin-3-ol

189

45443
M+

3-({4-[(5~chloro-1,3-
benzodioxol-4-
yDaminolpyrimidin-2-
yl}amino)-N-ethyl-N-
(2-
hydroxyethyl)benzami
de

190

4-[3-({4-[(5-chloro-
1,3-benzodioxol-4-
yDamino]pyrimidin-2-
yl}am ino)benzoylpipe

razin-2-one

1.39 (s, 1H), 3.38 (m,
2H), 4.08 (m, 2H),
6.01 (s, 2H), 6.17 G,
1H), 6.90 (m, 1H),
7.03 (m, 1H), 7.07 (m,
1H), 7.13 (m, 1H),
7.75 (s, LH), 7.90 (m,
1H), 8.01 (m, 1H),
8.99 (s, 1H), 9.22 (s,
IH)

456.45
(M+)

467.42
(M+)




4.04 (m 14), 4.19- 234 net hoxyet hyl)am nol

pyrimdin-2- yliam nc9benzenesul f on '
a mde
SO02NH, 478 4.27 (m 1H), 5.99 (d, 11-1), o roNe up

6.18 (d,
W%géog?&??l( d, _11°1), 7.16 (d, 11-1), '7.63 (RiIfSGﬂ:zbe71®00251
(5. iH) ), 7.78 (ddd, 1H), 8,08 (d, 1H), 8.23
fotamer: 3 >00 M. (306 + TFAd) Maj or
otaner: 3 11 (s, 3M), 3.22 (s, 319, 3 54 (!
ehl or obenzo[ 1, 3] di oxol - 214), 3.97-4.04 (m
Molecular Ion { NMR Spectrum (400
No | Name R
(Observed) | MHz, d6-DMSO)
2.20 (s, 3H), 2.32 (m,
4H), 3.33 (m, 4H),
N~4~-(5-chloro-1,3- 6.01 (s, 2H), 6.16 (s,
benzodioxol-4-yb)- 1H), 6.80 (m, 1H),
o1 N~2~-{3-[(4- v 467.45 6.90 (m, 1H), 7.03 (m,
methylpiperazin-1- N\) (M=) 1H), 7.12 (m, 1H),
yl)carbony]]phenyl}pyr 7.56 (s, 1H), 7.75 (m,
imidine-2,4-diamine 1H), 8.01 (m, 1H),
8.98 (s, 1H), 920 (s,
1H)

@Sy -B-(4G- |

chloro-1,3- ou

192 benzodioxol-4- 1 468.44
yl)amino]pyrimidin—?.— D M)
yl}amino)benzoyl}pyrr
olidin-2-yl}methanol

1.43 (m, 2H), 1.75 (m,

2H), 3.32 (m, 4H),

3.74 (m, 1H), 6.02 (s,
1-{3-({4-[G-chloro- 2H), 6.16 (s, 1H), 6.80
1’3'be_“z°dm,(°1_€' OH 46843 | (m, 1H), 6.90 (m, 1H),

193 | yl)amino}pyrimidin-2- O M) 7,03 G, 11D, 7.12 (m
yl}amino)benzoyl]pipe 1HD), 7.5 (5, 1), 775
ridin-4-ol (m, 1H), 8.01 (m, 1H),

8.98 (s, 1H),9.20 (s,
J 1H)

{2R)-1-[3-({4-1(5~
chloro-1,3- oH
- benzodioxol-4- 468.43
yl)amino]pyrimidin-Z— N (M)

yl}amino)benzoy Npyrr

Bﬁiina-yl}methano] )
: I




935 4-y1)-14'-(2- nethoxyethyl)-N-(3- CH2CH2OMe 477
1H), 4.20-4.28 (m 11-1), 5.98 (d, 1H)’2 7.05 (d.
rret hyI sul fonyl phenyl) SG2Me 6.15 (d, 2H),
dine-2, 4-dian ne I H, 7.12 (d, 111)%%{&]32(]07/000231
% ass 11-1), 7.76 (d, i 14), 7.81
, 8.00 (d, 141), 8.42 (s, 1H)
T{;me R Molecular Yon | NMR Spectrum (400
(Observed) | MHz, d6-DMSO)
171 (m, 1H), 1.88 {(m,
1H), 3.33 (M, 4H),
N~4~-(5-chloro-1,3- 3.70 (m, 4H), 6.01 (s,
benzodioxol-4-yl)- 2H), 6.16 (s, 1H), 6.80
105 N~2~-[3-(1,4- @ 468.44 (m, 1H), 6.90 (m, 1H),
oxazepan-4- N M+) 7.03 (m, 1H),7.13 (m,
ylcarbonyl)phenyl}pyri 1), 7.59 (s, 1H), 7.72
midine-2,4-diamine (m, 1H), 8.02 (m, 1H),
8.99 (s, 1H), 9.22 (s,
1H)
1-[3-({4-[(5-chioro.
[,3-benzodioxol-4- H
196 | yhamino]pyrimidin-2- (\N 0 481.43
yl}amino)benzoyi]-1,4- N (M)
diazepan-5-one

4-[3-({4~[(5-chloro-
1,3-benzodioxol-4-

_
N 481.42
197 | yDamino]lpyrimidin-2- Q

yl}amino)benzoyl]-1- . ° M)
methylpiperazin-2-one
3-({4-[(5-chloro-1,3-
benzodioxol-4-
108 yDamino}pyrimidin-2- ,L 481.45
yl}amino)-N-methyl- \CN'_ (M+)
N-(1-methylpyrrolidin-
3-ylbenzamide
1.01 (¢, 3H), 2.36 (m,
6H), 3.30 (m, 4H),
N~4~-(5-chloro-1,3- 6.02 (s, 2H), 6.16 (s,
benzodioxol-4~yl)- 1H), 6.80 {(m, 1H),
199 N~2~-{3-[(4- ‘/\N/\ 481.45 6.90 (m, 1H), 7.03 (m,
ethylpiperazin-1- N\) (M+) 1H), 7.13 (m, 1H),
Yhearbonyllphenyl} pyr 7.57 (s, 1H), 7.74 (m,
imidine-2,4-diamine 1H), 8.01 (m, 1H),

8.99 (s, 1H), 9.21 (s,

L LI




-147 - No. Nanme RI R4 Mol ecular lon (MH+) NWR
Spectrum (500 MHz, d6- HMBO 236 N-[3-[[4-[(5-
ehl orobenzo[ 1 , Thlioxol - metboxyet hypam no]
wOyReaTesisBn- 2- yf | am nej phenyl j met hane sul f on&@TdEB2007/000251
CH2CH20Me is NHSO Me 492 500 MHz, DWVS0d6 + TFAd) Maj or
rotamer: 102 (s, 3H), 3.12_ 5. 3H) 3.50- 3.58 (m
2H), 3.94- 4.02 (m | H, 4.19- 4.28 (in, I H, 5.93
#cd 1H), 6.17 (d, 2H), 6.92 (d, I H, 7.07 (d, 11)

4.4 A4\

14(d 1H), 7.B7 (s, IT-I) ™M (i i ;
NfH MWE 94" (d. 1H) 237 E-[(zmm"'euéﬁ?)mr *Wsﬁeff e
%G'Xn nYiHzd4DRESO)

(5- chl orohenzo[ 1, 3] di oxal
CHOEHD 60385 500 Mz, DI\/BOc6 + TFAd) TWO T Ot amers
ar jebeszedioxob4ylt he NVR spectrumj(nearly 5p/50): 3.61-

3. [ALalid 30{(3,@)@ 3. 74- 3.86 (mj 1H), 4.0[L- 4.09 (0.5H)

. 5H), 5.92v¢d, 1H) ,4854506 d, | H, 6. 17
20?55]‘9‘1’%’“‘“%"0%’5”0(“d, 0.5H7 7. 02 (g&r 5H) . 7.06-720 (M
41Mn-1-7. 45 (t, 1H), RIB60 (d, )"7.83 (d, 0.5H),

8 @acaeggnyl}gheﬁ 1148 - NMR $pectrum (500 Mz, d6-

9 IVMS0d6 TFAd) {Two rotaners are seen ip
t He '?QMfR&s%'ér&'Ferum(nearly 50/ 50) : 3.65-| 3.73 (m 211)
3.|794~-G:cBlaro(1i3n, [114), 4.02- #AT (m 0. S5 X, 4!#0 ;kqo(mr
(mberaoﬁﬂ;&m,ylﬁ 99 (d, 0.514),(6.11 (s, |I.F)

> B B 2Rl |

11Q, ,7,.C |51-1), 7.09-[7.21 (in,
1J_Q‘S 9%2“%@ 11-1), 7,84 (fd, 11-1),| ®2806200)H),8. 02

Q .

2

N

20f ¢ aetrahydro -5H- 3 481.42 6.93 (m, 2H), 7.05 (m,
" | [1,3]dioxolo[4,5- D" © (M) 1H), 7.16 (m, 1H),
cJpyrrol-5- 7.68 (s, 1H), 7.81 (m,
ylcarbonylphenyl}pyri 1H), 8.04 (m, 1H),
midine-2,4-diamine 9.24 (s, 1H)

{1-[3-({4-[(5-chloro-
1,3-benzodioxol-4-
202 { yhamino]pyrimidin-2- OoH 481.44
i N M+)
yl}amino)benzoyl]pipe (
ridin-4-yl}methanol
3-({4-[(5-chloro-1,3-

benzodioxol-4-

204 ybaminolpyrimidin-2- (\OH 472.44
yl}amino)-N,N-bis(2- AN~ (M+)
hydroxyethyl)benzami
de
3-({4-[(5-chloro-1,3-
benzodioxol-4- H

205 | yhamino]pyrimidin-2- N\7 42444
yl}amino)-N- (M%)
cyclopropy! benzamide
3-({4-{(5-chloro-1,3-
benzodioxol-4-

206 | yhamino]pyrimidin-2- h’\/é 42231

(M+)

yl}amino)-N-prop-2-

yn-1-ylbenzamide




111), 8.29 (dd, 111) -149 - No. Nane Rl R4 Ml ecul ar

lon (MtFt) NWVR Spectrum (500 MHz, d-DMVMSO) 239

chl or obenzo[ 1, 31di oxol 4-y1) - (2- hydroxyethyDanlno]

gAYy di n-2-yl ] am no] phenyl]acetam de CH2CH2

v{i%a&wsm 500 MHz, DVBOd6 + TFAd) Two rot awBFE’GgF@W"OOZﬂ

seen in the NWR spectrun1(near|y 50/50): 2.01 (I.5H),

2.05 (1.5H), 3.60-3.70 (m-Bfy, 3.72-3.86 (m 1H),

4.00-4.08 (m 0.51-1), 4.09-4.17 (m 0.511), 5.88 (d,

1FD 6. 08 (d, 1FD 6.16 (s,11-1), 6.92 (d, 0.5H), 7.03
._agaL_é 5H), 7.06-7.10 (|n 1FD 7.11-7.17 (m | H),

ﬁQn it inb)-1,3%b B0 dibfole-5-

ga_rmi_txﬂebenzo[ 1, 3] di oxol - 4-y1) 124(3, 4, 5-
tri met hoxyphenypam no] pyrim din-4- yliarnino]ethano
CH2CH2OH om 1st Ove Il fril OV 475 500 MHz, DMS0d6 at
358NK) 3.64 (t, 2H), 3.68CHNs, 3H), 3.78 (s, 6H), 3.83
3, 1H), 4.13 (bs, 1H), .09 (bs, 111), 6.12 (s,
6.89 (bs, 211), 7 , 111), 7.09 (d, IF!),
(d, 1H), 10.03 (bs -150 - Mol ecul ar 1on

\ 5 .
| J\ 0
X~ NS /7
N~ ~cl NT N P
0

Compound 207
HCI (1 drop, 4N in dioxane) was added to a solution of 7-[(2-chloropyrimidin-4-

ylDamino]benzo[1,3]dioxole-5-carbonitrile (83 mg - method 23) and 3-
methylsulfonylaniline hydrochloride (69 mg) in iso-propanol (0.5 ml) and NMP (0.5 ml)

10 and heated at 110°C for 20 mins (microwave). The solution was cooled and added DIPEA
before concentrating in vacuo. The residue was purified by reverse phase chromatography
to give the title compound as a beige solid (21 mg, 17%); NMR Spectrum (300 MHz,
DMSO) 3.16 (s, 3H), 6.20 (s, 2H), 6.43 - 6.46 (m, 1H), 7.23 (s, 1H), 7.42 - 7.49 (m, 2H),
7.99 (d, 1H), 8.12 (d, 1H), 8.17 (s, 1H), 8.20 (s, 1H), 9.37 (s, 1H), 9.63 (s, 1H); Mass

15 Spectrum MH" 410.33.




NMR Spectrum (500 MHz, d6- DMS0) 3-([41(5-
chl or obenzor 1, 31di oxol - hydr oxyet hypar ni no) pyri
m di n-2- yl am nol benzonitrile 24(5-
wolzhawosfsanzo[ 1, 31di oxol - 4-yl) 124 3- PCT/GB2007/000251
(hydr oxymnet hyl ) phenyl I a m nol pyri m di n- 4-
yi j am nol et hanol 500 WMHz,.13M50d6 + TFAd) Two
retainers are seen in the NVR spectrum (nearly 50/50):
3.63- 3.71 (n, 2H), 3.79- 3.88 (n, 11-1), 3.97- 4.06
Exaple - 511), 4.08- 4.17 (in 0.5H), 5.99 (d, 0.511),
. (d, 111), 6.18 (s, 1H), 7.07 (dd, 11-1), 7.10 (d,
The proggdyrre desaribetidn Egamply 8 abovegngsdepegted using the appropeiate

cnofppr ineiy gl i Syl Beggliplie glgftjedy Ty s

belofd, 0.511), 8.28 (dd, 0.5H) 500 MHz, DMB0d6 + TFAd)
Maj or rotamer: 3.67 (t, % 3.78-3.87 (in, 1H),

4.11-4.20 (1H), 4.56 (s, 3884 592" (4, IH), 6.17 (s,
oH). 7.00 (s, 11-1R3 7.03-7.21 (n, 31-1), 7.33-7.43
(n, 111), 7.71 (s,]11-1), 7.94 (d, 11-1) -151 - No.

Nane RI R4 Mol ecular_lon (M:111) NMR Spectrum (500
VMHz, d6- HMSO) 2 34[ 4-[ (5- chl orobenzo[ 1, 3] di oxol -
4-y1)-(2-

{
2\
e

IS,
S/
N N
V2N
H O/

Molecular | NMR Spectrum | Starting
No. | Name R® Ion (300 MHz, d6- | Material
(Observed) | DMSO) (method)

N~4~-(6-bromo-1,3~
benzodioxol-4-y1)-

N~ 3- 46529

208 .Br .
(methylsulfonyl)phen (ML)
yl]pyrimidine-2,4-
diamine |
Ned-[6-(2-

methoxyethyl)-1,3-

benzodioxol-4-yl}-
N7 | 44338
209 | N~2~-[3- 23b
(MH+1)
(methylsulfonyl)

phenyl]pyrimidine-

2,4-diamine




hydr oxyet hypam noj pyr i

m di n- 2-

yl j am no] benzenesul (ona m de CH2CH2OH so02NH2 464 500

I\/Hz DMS0d6 + TFAd) Major rotamer: 3.66 (t, 2H),
-3.91 (m 111), 4.12-4,23 (m 1H), 5.98 ‘(_Bql 1H,
%01%7/("%5833214) 7.06-7.19 (m 2H), 7.63 (dd, THJ/GB300g900251
(d, 1H), 7.76 (d, 111), 8.02 (d, 114), 8.28 (bs, 1H)
244 chl or obenzo[ 1, 3] di oxo] ~13y1) 42-[ ( 3-
i net hyl sul fonyl phenyl )am i no] pyri m di n- 4-
yliamnol et hanol CH2CH2QH 0 SO M= 463 500 . DMS0d6
at [353 K) 3.19 (s, 3H), 3./7Molgelar 2 MR Spegginy hStarting)
Mo. INafubs, 11-1), 6. 13R¥(S, |2H)ton 7. 0'®06 Stz ldb- 1) ,Maferit¥t
d,| 1H), 7.52 (bs|, 1H), 7. 1 88 (s,
s(g_rg l(_bq 1H) s(lor; (qu, ! Eﬁbsﬁfi@,gﬁv;s? (S metidy
chllor obenzo[ 1, 3] di oxol - 245 hydro 9éﬂﬁﬂy§ié)m noj pyri
rnijdi n-2- sul fonam de Manijnol phenyly gg} ba
CHZCl- 1204 NHSO,N e 478 3.65 3.91 1 EI) 6.93 7. 17
7.42 1H), 500 MHz, DMS0d6 |+ TFAd) | 3:10& (¥; 314), (t,
2H), 3.82- (m 111), 4.124 (m 1H) 505(5934“ 6.17 (s,
2H), (d, 1H, 6.86- (m 3K, 7.35) (ln 2H), |7.47 (s,
- 1827.fphsanpi e 11 Starting mat er i 47> (& 15
i 6.74 (d, 1H),
methylsulfonylpheny
_ o ] 41549 | 7.07(d, 1H),
210 | Damino]pyrimidin-4- Son 24
_ (MH+) | 7.37-7.46 (m,
yllamino]benzo[1,3]
_ 2H), 8.05 (d,
dioxol-5-ylJmethanol
1H), 8.16 (s,
1H), 8.20 - 8.24
(m, 1H), 9.08
(s, 1H), 9.46 (s,
1H)
Example 10

Starting materials

8}

2-chloro-N-(5-chlorobenzo(1,3]dioxol-4-y1)-N-methyl-pyrimidin-4-amine

Cl
0 ; N
0

0
\N)\Cl

Cl
o] ; N~
\ -0 ’:/J\IN
\N)\Cl

2-Chloro-N-(5-chloro-1,3-benzodioxol-4-yl)pyrimidin-4-amine (1.5 g, 5.30 mmol, see
Example 1, Step 1) was dissolved in DMF (30 mL). Potassium carbonate (1.1 g, 8.0 mmol)
was added, followed by iodomethane (0.36 mL, 5.8 mmol) and the mixture was stirred

i overnight. After evaporation under reduced pressure, the residue was dissolved in ethyl

acetate, washed with water and brine, dried and evaporated to yield a brown oil (1.54 g,

98%) which solidified on standing; NMR Spectrum (500 MHz, DMSOd6 at 353 °K) 3.33




10

20

2-ehl or o- Nd5-f | uor obenzol 1, 31 di oxol -4-yfl pyri m di n-4-a
m ne 5The title conpound was prepared from
5-fl uorobenzo[ 1, 3] di oxol-4-am ne follow ng the
wpr0eedssse described in Exanple 1, Step 1, eXwAptBAOTAN0251

THF was used as a solvent (30%yield); NVR Spectrum
6.09 (s, 2H), 6.62 (br s, li8, 6.79 (dd, 1H), 6.87
(dd, 1H), 8.16 (d, 1H), 9.77 (br s, 1H) ; Mass
Spectrum Mr 268. ]o Final conpounds The procedure

(s, 3529 (3e2H), A.1EXEpHE 710 ((FiHal.16 aypesls) (bsaid): Bpeat ed

%SInﬁ%{ES appropriate aniline and
(5 fl uorobenzo[ 1, 3] di oxol-4-yppyritnidin-4-
am ne. Thus were obtained the conpounds described in

2) Tabd-enibrdieh 3B -451)- chlm 'ﬁ Wlﬁﬂdiﬁ@tohﬁﬁle
pectrum

N- (3, 5-di net hoxyphenyl) - N 45-

fl uorgqQbenzo[ 1, 3] di oxol -4- yfl

Owe 385 3.61 (s,

, 6.13 (d, IH, 6.74

Ryri mdi ne-2, 4-di am ne
6 01 (s 21-1), 6.02 (t,
.81 (dd, 11-1),

Nd, 2H), 8.01 (d, AH)] 8 6?’% IFI), 9.00 (s,
153 - Ne—Nane R lon (M+11+) NMR
Speé (500 Mz, d6- DVE0) A7)
31 fluorobenzo[l 3]cli ca 2.84 (s, 311),
2.98

Following the same procedure as for (1) above, 2-chloro-N-(5-chloro-1,3-benzodioxol-4-
yDpyrimidin-4-amine (1.5 g, 5.30 mmol) was reacted with iodoacetonitrile (0.42 mL, 5.8
mmol) to yield a yellow solid (1.53 g, 89%) after trituration in ether/pentane ; NMR
Spectrum 4.95 (s, 2H), 6.18 (d, 2H), 6.42 (s, 1H), 7.11 (d, 1H), 7.16 (d, 1H), 8.26 (s, 1H);
Mass Spectrum MH" 323.

(3) 2-chloro-N-(5-chlorobenzol1,3]dioxol-4-yD-N-(2-methoxvethyvD)pyrimidin-4-

amine

cl Cl
OJ[;:I:N 0 ; NN
\
\,_,o K\N ——— o (kIN
|
\NJ\CI \N)\Cl

Following the same procedure as for (1) above, 2-chloro-N~(5-chloro-1,3-benzodioxol-4-
yDpyrimidin-4-amine (1.5 g, 5.30 mmol) was reacted with 2-bromoethyl methyl ether
(0.55 mL, 5.8 mmol) to yield a brown oil (1.2 g, 67%) ; NMR Spectrum 3.21 (s, 3H), 3.53
(t, 2H), 3.83-3.92 (m, 1H), 4.09-4.19 (m, 1H), 6.13-6.21 (m, 3H), 7.08 (d, 1H), 7.15 (d,
1H), 8.10 (d, 1H); Mass Spectrum MH" 342.




15

20

4-yfl am no] pyri m di n-2-yl]am nol - 3H), 6.02 (s,
211), 6.17 N, N-di net hyl - benzam de (d, 1H), 6.75

(dd, 1H), 6.78-6.90 (m 211), 7.14 /| 3 396
111), 7.62 (s, 1H), 7.70 (d, 1H), 8.02 (d, )
\’&(13_()07/0@8 2 (bS 1H) 9. 25 PCT/GB2007/000251
-137 -

h) 2-[(5-chlorobenzo(1,3]dioxol-4-yD)-(2-chloropyrimidin-4-yamino]ethanol

Cl Cl Cl
0
oQ:N OQ[N/\/OX O\J_;JiN/\/
Sy

NS

Following the same procedure as for (1) above, 2-chloro-N-(5-chloro-1,3-benzodioxol-4-
yDpyrimidin-4-amine (2.0 g, 7.07 mmol) was reacted with 2-bromoethy] t-butyl ether (1.92
mL, 10.6 mmol) to yield 2-chloro-N-(5-chlorobenzo[1,3]dioxol-4-y1)-N-[2-[(¢-
butyloxyJethyl]pyrimidin-4-amine as a white solid (2.2 g, 81%) after chromatography on
silica gel (EtOAc and petroleum ether, 1:9) ; NMR Spectrum 1.04 (s, 9H), 3.52 (t, 2H),
3.79-3.87 (m, 1H), 3.98-4.04 (m, 1H), 6.13 (s. 2H), 6.16 (d, 1H), 7.05 (d, 1H), 7.12 (d,
1H), 8.09 (d, 1H); Mass Spectrum MH" 384,
2-chloro-N-(5-chlorobenzo[1,3]dioxol-4-y1)-N-[2-[(z-butyloxy Jethyl]pyrimidin-4-amine
(2.1 g) was dissolved in a 1:1 mixture of methylene chloride and TFA (40 mL) and stirred

at room temperature for 2 hours. The solvent was then removed and the residue dissolved
in ether, washed with aqueous sodium bicarbonate and brine, dried, concentrated and
purified by silica gel chromatography (EtOAc and petroleum ether, 3:7) to give the title
compound as a white solid (1.06 g, 44%) ; NMR Spectrum (500 MHz, DMSOd6 + TFAd
at 297 °K) 3.59 (t, 2H), 3.70-3.78 (m, 1H), 3.99-4.08 (1H, m), 6.12-6.18 (m, 3H), 7.06 (d,
1H), 7.14 (d, 1H), 8.08 (d, 1H); Mass Spectrum MH" 328.

Final compounds

N'-(5-chlorobenzo]1,3]dioxol-4-y])-N'-methyl-N-phenvl-pyrimidine-2.4-diamine
cl Cl
e
o0 X
N\ > |
| BN
N el N" N

Compound 211




248 4-1[4-[(5-fluorobenzo[ 1, 3] cli oxol - 2.76
6.03 (s, 4-yDam no]pyrimdin-2-yl]am nol -
I11), 6.81 N-rmethyl-benzam de (dd,
111), \ 382 7.59 (d, 21-1),rCl/&R0¢Th00251
1H), 8.18 (g, I H, 9.09 (s, 1H,
-138 -

(s, T™M.
(d, 3F1),
2H), 6.20 (d,
woRpQ7/085889 (dd,
2H), 8.05 (d,

A mixture of 2-chloro-N-(5-chlorobenzo[1,3]dioxol-4-yl)-N-methyl-pyrimidin-4-amine
(50 mg, 0.17 mmol), aniline (0.19 mmol), 4N HCl in dioxane (10 uL) and 1-pentanol (1
mL) was heated at 120°C for 1 hour. The reaction mixture was cooled to room
temperature, evaporated under reduced pressure and purified on a preparative HPLC-MS
system (Column: C18, 5 microns, 19 mm diameter, 100 mm length; elution with a gradient
of water and acetonitrile containing 2g/l of ammonium carbonate); evaporation of the
collected fractions gave the title compound (65 mg, 61%); NMR Spectrum (500 MHz,
DMSOd6 + TFAd) Major rotamer: 3.43 (s, 3H), 5.97 (d, 1H), 6.18 (s, 2H), 7.06-7.22 (m,
2H), 7.24 (t, 1H), 7.46 (t, 2H), 7.62 (d, 2H), 7.92 (d, 1H); Mass Spectrum MH" 355.

The procedure described above was repeated using the appropriate aniline and 2-

chloropyrimidine intermediate. Thus were obtained the compounds described in Table 5

below.
Table 5
Cli
R1
0 N
- f I
= R4
N)\N
NMR Spectrum
Molecular
No. |Name R1 R4 .. [(500 MHz, d6-
Ion (M+H")

DMSO)

(500 MHz, DMSOdé
4-[[4-[(5- + TFAd) Major
chlorobenzo[ 1,3]dioxol- rotamer: 3.46 (s,
4-yl)-methyl- SONH, 3H), 6.04 (d, 1H),

212 y') y . Me ©/ 434 i ( )

aminolpyrimidin-2- - 6.18 (s, 2H), 7.08 (d,
yllamino] 1H), 7.16 (d, 1H),
benzenesulfonamide 7.83 (d, 2H), 7.90 (d,

2H), 8.00 (d, 1H)




9.41 (s, | H)y. 249 4414-[(5-fluorobenzo[ 1, 3] di oxol -
6.05 (s, 211), 6.24 (d, 4-yDam nol pyri m di n-2-

yfl am noThenzenesul f onam de so2M 12 ill 404 1H), 6.81
dd, 111), 6.90 (dd, 111), 7.12 (s, 21), 7.54 (d,
0p7/0858337 ( d, 2H), 8.07 (d, 1H), 9.14 PCT/(GB2007/000251

111), 9.58 (s, IH. 250

3-114-1(5-fl uorobenzo[ 1, 3] dk38xol - z 6.02 (s, 211),
6.22 (d, 4-yeam nol pyrimdin-2- 1H), 6.77-6.87 (m
2

NMR Speetrum
Molecular
No. [Name R1 R4 (500 MHz, d6-
Ion (M+H")
DMSO)
(500 MHz, DMSOd6
+ TFAd) Major
N-[4-[[4-[(5-
. rotamer: 1.95 (s,
chlorobenzof1,3]dioxol-
3H), 3.31 (s, 3H),
4-yD)-methyl- NHCOMe ) ¢ )
213 oo Me 412 5.82 (d, 1H), 6.07 (s,
aminoJpyrimidin-2- e
. 2H), 6.98 (d, 1H),
yllamino]phenyl]
. 7.05 (d, 1H), 7.40 (d,
acetamide
2H), 7.57 (d, 2H),
7.78 (bs, 1H)
(500 MHz, DMSOd6
at 353 °K) 3.36 (bs,
IN'-(5- 3H), 3.64 (s, 3H),
chlorobenzof[ 1,3]dioxol- OMe 3.76 (s, 6H), 5.60 (bs,
oM
214 [4-y1)-N'-methyl-N-(3,4,5- Me © 445 1H), 6.12 (s, 2H),
trimethoxyphenyl)pyrimi - OMe 7.00 (d, 1H), 7.10 (d,
dine-2,4-diamine 1H), 7.21 (bs, 2H),
7.94 (bs, 1H), 8.94
(bs, 1H)
(500 MHz, DMSOd6
+ TFAd) Major
3-[[4-{(5- rotamer: 3.43 (s,
chlorobenzo[1,3]dioxol- 3H), 6.04 (d, 1H),
215 {-yD)-methyl- Me ©\ 380 6.17 (d, 2H), 7.08 (d,
aminolpyrimidin-2- ' N 1H), 7.13 (d, 1H),
yllamino}benzonitrile 7.61-7.68 (m, 2H),
7.91 (d, 1H), 7.98 (d,
1H), 8.13 (bs, 1H)




0
| ]am noThenzonitrile 7,27 (d, 1H), 7.33 (gd, 1. 12)5
)1/H) 7.86 (d, In), 8.06 (1?) 1;_1))1 8.11 (bs, :
: 1H). 9.52 (s, 111). )
W%zg(?mgiiﬁyolr_?)benzo[ 1, 310: [ gxol- 4- 5.97 (s, PRA)GB26070P0251
d, 1)- N (3-1, 3-oxazol - 5-
§/I pheﬁyl )pyri m dine-2, 4-di ari49e 1H),
2H), 7.19-7.24 (m 214), 7.48

6.72-6.82 (m

NMR Spectrum
Molecular
No. [Name R1 R4 (500 MHz, dé6-
lon (Vi+HY)
DMSO)
(500 MHz, DMSOds
+ TFAd) Major
rotamer: 3.34 (g,
3H), 4.54 (s, 2H),
4-yD-methyl-
216 ° L Me 385 5.94 (d, 1H), 6.15 (s,
amino]lpyrimidin-2- - OH
2H), 6.97-7.17 (m,
3H), 7.36 (dd, 1H),

[3-[[4-[(5-

chlorobenzo[1,3]dioxol-

ylJaminoJphenylmethan

o 7.44 (d, 1H), 7.69 (bs,
1H), 7.91 (d, 1H)
(500 MHz, DMSOd6
. + TFAd) Major
3-{[4-[(5- rotamer: 3.47 (s,
chlorobenzo[ 1,3]dioxol- 3H), 6.02 (d, 1H),
217 4-yI)-methyl- Me @\ 434 6.18 (s, 2H), 7.09 (d,
amino]pyrimidin-2- SO,NH, 1H), 7.16 (4, 1H),
ylJamino] 7.63 (d, 1H), 7.67 (d,
benzenesulfonamide 1H), 7.71 (d, 1H),
8.01(d, 1H), 8.44 (bs,
1H)
(500 MHz, DMSOd6

at 363 °K) 3.14 (s,
3H), 3.41 (s, 3H),

N'-(5-
. 6.03 (bs, 1H), 6.09 (s,
chlorebenzo[1,3 Idioxol-
2H), 7.00 (d, 1H),
218 4-yD)-N'-methyl-N-(3- Me 433

SO,Me 7.09 (d, 1H), 7.49 (,
1H), 7.54 (d, 1H),
7.83 (d, 1H), 8.04 (bs,
1H), 8.36 (bs, 1H),

| 10.20 (bs, 1H)

methylsulfonylpheny!)
pyrimidine-2,4-diamine

NP
N



‘11C1>1)C’>?28F821 (11;) 7. 7(1)1(1;JId, 81%%) s IlH) 9N037. 96 (bs,
1;%“9- ﬁIK/R(Sé 1H). -154 - No. Name R Mol ecul ar fgﬁ
wo B bsshss < Spectrum (300 Mz, d6-DVB0) 252 244 A 2t o
PCT/GB2007/000251
-141 -
NMR Spectrum
Molecular
No. [Name R1 R4 on (M) (500 MHz, d6-
DMSO)
(500 MHz, DMSOd6
-+ TFAd) Major
N-[3-[[4-1(5- rotamer: 3.00 (s,
chlorobenzo[1,3]dioxol- 3H), 3.46 (s, 3H),
)19 4-y1)-methyl- e @\ 148 5.97 (d, 1H), 6.17 (s,
amino]pyrimidin-2- - NHSO,Me 2H), 7.02-7.10 (m,
yl}amino]phenyl]methane 2H), 7.14 (d, 1H),
suifonamide 7.32 (d, 1H), 7.38
(dd, 1H), 7.60 (bs,
1H), 7.93 (d, 1H)
(500 MHz, DMSOd6
4-[[4-[(5- 4 TFAd) Major
chlorobenzof 1,3]dioxol- rotamer: 5.03 (s, 2H),
20 4-y1)- CHICN @/SONW 459 6.14 (d, 1H), 6.19 (d,
(cyanomethy])amino]pyri - 2H), 6.24 (s, 2H),
midin-2-yljamino] 7.12 (d, 1H), 6.19 (4,
benzenesulfonamide 1H), 7.89 (bs, 4H),
8.18 (d, 1H)
(500 MHz, DMSOd6
N-[4-[[4-[(5- -+ TFAd) Major
chilorobenzof1,3]dioxol- rotamer: 2.05 (s,
4-y1)- ©/NH°°ME 3H), 4.95 (s, 2H),
221 CH2CN 437
(cyanomethyl)amino] - 6.07 (4, 1H), 7.12 (4,
pyrimidin—Z-yl]amino] 1H), 7.18 (d, 1H),
phenyljacetamide 7.55 (bs, 2H), 7.69 (d,
2H), 8.04 (bs, 1H)
(500 MHz, DMSOd6
at 353 °K) 3.65 (s,
>lG- 3H), 3.77 (s, 6H),
chlorobenzo[ 1,3]dioxol- o 4,86 (d, 2H), 495 (4,
o [FYDACA> CH2CN @f’”e 470 |1H), 577 (d, 1H),
irimethoxyphenyaminc] OMe 6.11 (s, 2H), 7.02 (4,
pyrimidin-4-yl]amino] (1), 7.10 (4, TH),
acetonitrle 711 (s, 2H), 8.05 (4,
J 1H), 8.90 (s, 1H)




bl1 11 2.61 (t, 2H), 3.49-3.56
fl uorobenzo[ 1, 3] di oxol- 4- (m 21-1), 4.58 (t, 1H),
yQami no] pyri m di n- 2- 6.01 (s, 214), 6.11 (d,

wyl Joemissess phenyl ] et hanol 369 114), 6. 78 (dd,pdr/¢$2007/000251

6. 86 (dd, 1H), 6.94 (d, 1H), 6.95 (s, 1H),
7.51 (d, 1H), 7.98 (d.qbld4), 8.95
NMR Spectrum
Molecular
No. [Name R1 R4 (500 MHz, d6-
Ion (M+H")
DMSO)
(500 MHz, DMS0d6
+ TFAd) Major
3-[[4-[(5-
) rotamer: 4.99 (s, 2H),
chlorobenzo[1,3]dioxol-
iy 6.14 (s, 1H), 6.19 (5,
223 Y . CH2CN ©\ 405 2H), 7.12 (d, 1H),
(cyanomethyl)amino] - CN
. 7.17 (d, 1H), 7.57-
pyrimidin-2~-yllamino}
7.69 (in, 2H), 7.95 (s,
benzonitrile
1H), 8.15 (d, 1H),
8.19 (s, 1H)
(500 MHz, DMSOd6
+ TFAd) Major
2-[(5- rotamer: 4.56 (s, 2H),
chlorobenzof1,3]dioxol- 4.97 (s, 2H), 6.10 (d,
4-yl)-[2-[[3- 1H), 6.18 (d, 2H),
224 YL CH2CN @\/ 410 ) ¢ )
(hydroxymethyl)phenyl] OH 7.09 (d, 1H), 7.15 (d,
amino]pyrimidin-4- 1H), 7.21 (d, 1H),
ylJaminoJacetonitrile 7.39 (dd, 1H), 7.49
(d, 1H), 7.66 (s, 1H),
8.08 (d, 1H)
(500 MHz, DMSOd6
+ TFAd) Major
3-[[4-[(5- rotamer: 5.01 (s, 2H),
chlorobenzo[1,3]dioxol- 6.15(d, 1H), 6.19 (d,
4-y1)- 2H), 7.12 (d, 1H),
2s [TV CH2CN @\ 4so [0 TI2GIE
(cyanomethyl)amino] - SO,NH, 7.18 (d, 1H), 7.63

pyrimidin-2-ylJamino]

benzenesulfonamide

(dd, 1H), 7.69 (d,
1H), 7.93 (d, 1H),
8.16 (d, 1H), 8.18 (s,
1H)




(s,

1H),

9.00 (s.

1H) .

253

N- (3, 4- di net hoxyphenyl1) - N - (5- 3.56 (s, 314), 3.68
(s, fluorobenzo[1,3]dioxol-4- 3H), 5.98 (s, 214),
‘%)4;2&7/0%8 yrimdine-2,4-diamne O\ (d, 1H) 79 (7F|

(dd, 114) 85 6.7 (dd 114), ©6.83 (dd, —~ O PELCB2epTpRp2s1
, , . (bs, 1H), 7.97 (d, 1
1 797 (8 1)
NMR Spectrum __\
Molecular
No. |Name R1 R4 [ (M+H5 (500 MHz, d6-
on
DMSO)
(500 MHz, DMSOd6
+ TFAd) Major
2-[(5- rotamer: 3.75 (s, 3H),
chlorobenzo[1,3]dioxol- 5.02 (s, 2H), 6.15 (d,
.y 4-yD)-[2-{(3- CHICN ©\ 458 1H), 6.19 (d, 2H),
methylsulfonylphenyl) - SOMe 7.12 (d, 1H), 7.18 (d,
amino]pyrimidin-4- 1H), 7.70 (dd, 1H),
yl]amino]acetonitrile 7.76 (d, 1H), 7.94 (d,
1H), 8.17 (4, 1H),
8.47 (s, 1H),
(500 MHz, DMS0d6
+ TFAd) Major
IN-{3-{[4-[(5-
(- rotamer: 3.02 (s, 3H),
chlorobenzof1,3]dioxol- 5.07 (s, 2H), 6.12 @
. S, 5 Ve l& 5
4-y1)-
¥ 1H), 6.20 (d, 2H),
227 l(cyanomethyl)amino] CH2CN ’©\ 473
o - NHSO,Me 7.12 (d, 1H), 7.14 (d,
pyrimidin-2- 1H), 7.20 (d, 1H)
ylJamino]phenyl] 736 (&, 1H), 7.40
methanesulfonamide ((.id ll-;) . 6’0 s
1H), 8.11 (d, 1H)
(500 MHz, DMSOd6
+ TFAd) Major
rotamer: 3.15 (s, 3H),
3.50-3.60 (m, 2H),
IN'-(5-
( 3.83-3.95 (m, 1H),
chlorobenzo[1,3]dioxol- 4.13-4.24 (m, TH)
.13-4.24 (m, 1H),
228 i4-yD-N'-(2- CH2CH20Me @ 399 6.06 (d. 1H), 6.17 (d
methoxyethyl)-N-phenyl- ' '7'H) ; ;)5‘7 ’19'(m ’
pyrimidine-2,4-diamine ;H), 7'23 (t. 1H) ’
743 (dd, 1H), 7.58
(d, 2H), 7.92 (d, 1H),
8.20 (4, 1H)




8.87 (bs, 114),
N -(5-fluorobenzo[ 1, 3] clioxol-4-
6.21 (d, 1H),
WERROHYISERIP f ony| phenyl ) pyri m di ne-

(s, YD N-(3-

8.91 (bs,

3.13 (s, 314), 6.05
1H) , PGB0 0251

114"), 2,4-diamne 110 403 7.32-7.40 (m 214), 8.06

S Me (d, 114),

N'-(5-

chlorobenzo{ 1,31dioxol-
4-yD)-N'-(2-
methoxyethy])—N-(3 ,4,5-

pyﬁmidine-2,4~diamine

8. 09- 8. 434(m

1H), 6.17 (4, 21,
7.08 (d, 1H), 7.13 (q,
1H), 7.48 (d, 2H),

3H), 3.54 (t, 21),

6H), 3.90 (bs, 1H),
5.64 (bs, 1H), 6.08 (s,

2H), 7.91 (d, 11,
8.67 (s, 1H)




2H), 9.08 (bs, 11-1), 9.51 (s, 1H). 255
3-1[4{(5-fl uorobenzo[ 1, 3] di oxol - 2.42 (s, 3H), 6.04
(s, 4-yOam no] pyrim din-2-yflam nok 2H), 6.19 (d,

N- et hyl - benzenesul f onam de (dd, 114 N
‘%‘5%‘%’7’?%?5,% 111), 1P418 7.24 (d, 1H), 7.30 FSH,%B%"O”"“OZ“
S2NHVe | H), 7.37 (bs, 1H, 8.00

NMR Spectrum
Molecular
No. [Name R1 R4 (500 MHz, d6-

Ton (Mi+H")

DMSO)
(500 MHz, DMSOd6
+ TFAd) Major
rotamer: 3.25 (s, 3H),
3.58-3.66 (in, 2H),

3-[[4-[(5-
. 3.97-4.06 (m, 1H),
chlorobenzo[1,3]dioxol-
g2 4.22-4.31 (m, 1H),
232 Y CH2CH20Me ©\ 424 6.05 (d, 1H), 6.23 (d,
methoxyethyl)amino] - cN

2H), 7.14 (d, 1H),
7.21 (d, 1H), 7.68
(dd, 1H), 7.71 (4,
1H), 7.87 (ddd, 1H),
8.06 (d, 1H), 8.29 (s,

pyrimidin-2-

ylJaminolbenzonitrile

1H)

(500 MHz, DMSOdé

+ TFAd) Major-

rotamer: 3.15 (s, 3H),
[3-[[4-[(5- 3.51-3.60 (m, 2H),
chlorobenzo[1,3]dioxol- 3.91-3.99 (m, 1H),
4-y1)-(2- | 4.18-4.26 (m, [H),

233 |methoxyethyDamino] CH2CH20Me ’©\/ oH 429 4.54 (s, 2H), 5.91 (d,

pyrimidin-2- 1H), 6.16 (d, 2H),
ylJamino]jphenyljmethan _[7.04-7.10 (m, 1H),
ol ' 7.13 (d, 1H), 7.17 (d,

1H), 7.37 (d, 1H),
7.41(d, 1H), 7.64 (s,
1H), 7.93 (d, 1H)




(s, 11-1), 8.05 (d, 114),

1H), 9.46 (s, IN

-155 - No. Nanme R Mol ecul ar

WQ300/088433 d6- DVBO) 256

8.08 (d, 1H),
WD 2007/ 085833PCT/ GB2007/ 000251
lon (MtH+) NMR Spectrum

9. 04 (bs,

PCT/GB2007/000251

[ 344-[ (5-fl uorobenzo[ 1, 3] di oxol - 4.37 (s, 211), 5.01
(bs, 4-yDam nol pyrimdin-2146-111), 6.00 (s, 2H),
6. 13 vyl |l am nol phenyl ] met hanol (d, 1H, 6.78 (dd,
T NMR Spectrum
No. [Name R R4 Molecular (500 MHz, d6-
fon (M+H")
DMSO)
(500 MHz, DMSOd6
+ TFAd) Major
3-[[4-[(5- rotamer: 3.12 (s, 3H),
chlorobenzo[1,3]dioxol- 3.57 (t, 2H), 3.97-
4oy D)2 4.04 (m, 1H), 4.19-
234 |methoxyethylamino]  |CH2CH20Me @\ ag [F27(m 1H), 5.99 (@,
pyrimidin-2- - SO,NH, 1H), 6.18 (d, 2H),
ylJamino}benzenesulfona 7.09 (d, 1H), 7.16 (d,
mide 1H), 7.63 (dd, 1H),
7.69 (d, 1H), 7.78
(ddd, 1H), 8.08 (d,
1H), 8.23 (5, 1H)
500 MHz, DMSOd6
+ TFAd) Major
rotamer: 3.11 (s, 3H),
N'-(5- 3.22 (s, 3H), 3.54 (1,
chlorobenzo[ 1,3]dioxol- 2H), 3.97-4.04 (m,
ey [)N'-(2- 1H), 4.20-4.28 (m,
235 - |CH2CH20Me| ©\ 477 |{1H), 5.98 (d, 1H),
' SO,Me

methoxyethyl)-N-(3-
methylsulfonylphenyl)

pyrimidine-2,4-diamine

6.15 (d, 2H), 7.05 (d,
1H), 7.12 (d, 1H),
7.69 (dd, 1H), 7.76
(d, 1H), 7.81 (dd,
1H), 8.00 (d, 1H),

8.42 (s, 1H)

¥, /
S’



0=\

7.
9.

W% B

48 (s, 11-1),
08 (s, 111).

75 (in,
(mpartially

ir--( 355 6.81-6.87 (m 2H)
7.93 (bs,

411) ,

.
-1y,

yl et hoxy) phenyl ] pyri m di ne-I% 4-

.05 I
8. 95 (bs, I
257 N -(5-fl uorobenzo[ 1, 3] di oxol- 4-

y1)-NA3-(2-pyrrolidin. 1 o 600251

(dd, 111),
H) ,
0

No.

Name

R1

R4

Molecular
Ion (M+H")

NMR Spectrum
(500 MHz, d6-
DMSO)

236

N-[3-[[4-[(5-
chiorobenzof1,3]dioxol-
4-yD)-(2-
methoxyethylamino}
pyrimidin-2-
yl]laminojpheny!]methane

sulfonamide

CH2CH20Me

-~ : “NHSO,Me

492

500 MHz, DMSOd6
+ TFAd) Major
rotamer: 3.02 (s, 3H),
3.12 (s, 3H), 3.50-
3.58 (m, 2H), 3.94-
4.02 (m, 1H), 4.19-
4.28 (m, 1H), 5.93 (d,
1H), 6.17 (d, 2H),
6.92 (d, 1H), 7.07 (d,
1H), 7.14 (d, 1H),
7.37 (s, 1H), 7.38 (4,
1H), 745 (s, 1H),
7.94 (d, 1H)

237

2-[(2-anilinopyrimidin-4-
yD-(5-
chlorobenzo{1,3]dioxol-

4-yl)amino]ethanol

CH2CH20H

385

500 MHz, DMSOd6
+ TFAd) Two
rotamers are seen in
the NMR spectrum
(nearly 50/50): 3.61-
3.71 (m, 2H), 3.74-
3.86 (m, 1H), 4.01-
4.09 (0.5H), 4.10-
4,18 (0.5H), 5.92 (d,
1H), 6.06 (d, 1H),
6.17 (s, 1H), 6.95 (d,
0.5H), 7.02 (dd,
0.5H), 7.06-7.20 (m,
4H), 7.45 (t, 1H),
7.760 (d, 1H), 7.93
(d, 0.5H), 8.22 (d,
0.5H)




bi dden by DMBO-d5, dianine 41-1), 2.75 (t, 2H),

3.93 (t, 214), 6.01 (s, 2H), 438 6. é48(2d'
11-1), 6.43 (dd, 1), 6.77 (dd, 1H), 6! (G M00251
wOdde7/08sY), 6.99 (dd, 11-1), 7.24 (d, o
(s | H, 8.01 (d, 1H), 8.98
' -148 -
‘[Molecular NMR Spectrum 7
No. [Name R1 R4 (500 MHz, d6-
Ton (M+H")
DMSO)
500 MHz, DMSOd6
+ TFAd) Two
rotamers are seen in
the NMR spectrum

(nearly 50/50): 3.65-
3.73 (m, 2H), 3.79-
3.91 (m, 1H), 4.02-

4.1 (m, 0.5H), 4.13-

38 [0 CH2CH20H o 464 1422 (m, 0.5H), 5.99
2 ‘ . 22 (m, 0.5H), 5.
hydroxyethy])ammo]pyrl -
(d, 0.5H), 6.11 (s,

1H), 6.18 (s, 1H),
7.02 (d, 0.5H), 7.09-
7.21 (m, 2H), 7.33 (d,
1H), 7.54 (d, 1H),
7.84 (dd, 1H), 7.90
(d, 1H), 8.02 (dd,
1H), 8.29 (dd, 1H)

4-{14-5-

chlorobenzo[1,3]dioxol-

midin-2-ylJamino]

benzenesulfonamide




(s,

1H),

9.04 (s,

1H) .

Exanple 12 Starting materi al

N- benzo[ 1, 31di oxol-4-y1l-2-ehloro-pyrimdin-4-amne 5

A A mxture of 2,4- dichloropyrinidine (4.0 g,

anlnobenzodloxole (3.7
|sopropylan1ne (5.1 m,
m) was stirred at 50C for
hours.

s Bty

g,
29. 7
18 hour s,

27 mol )

mmol ) i

27

F%B%%%/OOMSI

n

then at 80C for 9

was io partitioned between water and ethyl

After concentration-ldlder vacuum the residue

acetate and

dwith water then
ether and dried yinder vajuun1 The of gANLE,, (B8Pt B
Nh@Nafke| trate was|drikd, |-156R4 evapor at ed |@mdvitihas-
residue purified{on silida gel (10 {886 046 i n
petroleumether)|to givela solid, _which wa (‘nnq')j ned
with the precipifate to grovide 3.35% g of t[}8MHzPpsOdé
cofrpound (50% yi ¢l d); NVR Spectrum 6. 05 (s,+2dAd) Twd. 68
(br s, 1H), 6.81i(d, 1H),l 6.87 (t, 1H), 7.03. (B8
1H), 8.15 (d, 1H}, 9.83 (|br s, 1H) ; Mass ngc rﬂn$ﬁ%ﬁ
250. Final conpoynds The procedure|descri H8HNMR spectrum
Exanpl e 10 (Fi nall conpounds) was repeated U&eangso/50):2.01
Nbenzo[ 1, 3] di oxol-4-y1-2-ichl oro-pyriim di n- 43/ BEs @Rf),
the appropriate aniline. |Thus were obtained the
ofe]ivalell] q§ described in Tdble 7 bel ow. Tabl & %/\m-2:
, R U gp R Mol ecullar on (Mr11+) NV Bpetsttnulib,
(OO R RE) & | g % 368 (5. 6HhonusdR sy
%EP 4-yl)- @ CH2CH20H NHCOMe
, ©/ 442 |4.09-4.17 (m, 0.5H),
hydroxyethyl)amino} -
o . 5.88 (d, 1H), 6.08 (d,
pyrimidin-2-yljamino]
. 1H), 6.16 (s, 1H),
phenyl]acetamide
6.92 (d, 0.5H), 7.03
(d, 0.5H), 7.06-7.10
(m, 1H), 7.11-7.17
(m, 1H), 7.34 (d, 1H),
7.50 (d, 1H), 7.67 (d,
1H), 7.88 (bs, 0.5H),
8.19 (d, 0.5H)
500 MHz, DMSQd6
at 353 °K) 3.64 (t,
2-[(5- 2H), 3.68 (s, 3H),
chlorobenzo[1,3]dioxol- on 3.78 (s, 6H), 3.83 (bs,
4-yD-[2- - :
" y1)-[2-[(3,4,5 CHOCHAOH OMe 475 1H), 4.13 (bs, 1H),
trimethoxyphenyl)amino] . 6.09 (bs, 1H), 6.12 (s,
OM
pyrimidin-4- ) 1H), 6.89 (bs, 2H),
yllaminolethanol 7.01 (d, 1H), 7.09 (d,
1H), 7.94 (d, 1H),
10.03 (bs, 1H)




6.31 (s, 1H), 6

) : i ox0l-4-yl -
N - benzo[ 1, 3] di y 6.82-6.91 (m

1H), N (3,5- 6.69 (d, 2H),

di met hoxyphenyl ) pyri m 21-1),

w0i2pe5/0835843 di ami ne 111), 10.57 (bs,

(bs, 111) 2.07 (s, 3H),2.17 (s,
-150 -

1H), 10

3H),

7.06 (d, 1H),
PLA/GB2007/000251

N-[ 5-f [ 4-

.49 (bs,

258 367
8.01 (d,

—

N Molecular
0.

Ton (M+HH

Name R1 R4

NMR Spectrum
(500 MHz, d6-
DMSO)

3-[[4-[(5-
chlorobenzo[1,3]dioxol-
4-yD)~(2-
hydroxyethyl)amino]pyri

CH2CH20H

241 410

midin-2-

ylJamino]benzonitrile

500 MHz, DMS0Od6
+ TFAd) Two
rotamers are seen in
the NMR spectrum
(nearly 50/50): 3.63-
3.71 (m, 2H), 3.79-
3.88 (m, 1H), 3.97-
4.06 (m, 0.5H), 4.08-
4.17 (m, 0.5H), 5.99
(d, 0.5H), 6.07 (d,
1H), 6.18 (s, 1H),
7.07 (dd, 1H), 7.10
(d, 0.5H), 7.14 (4,
0.5H), 7.16 (d, 0.5H),
7.31(dd, 0.5H), 7.48
(dd, 1H), 7.54 (bs,
0.5H), 7.61-7.69 (m,
1H), 7.89 (dd, 0.5H),
7.99 (dd, 0.5H), 8.13
(d, 0.5H), 8.28 (dd,
0.5H)

2-[(5-
chlorobenzo[1,3]dioxol-
4-yD-[2-[[3-
(hydroxymethyl)phenylja

242 CH2CH20H 415

minolpyrimidin-4-

yllamino]ethanol

500 MHz, DMSQd6
+ TFAd) Major
rotamer: 3.67 (t, 2H),
3.78-3.87 (m, 1H),
4.11-4.20 (1H), 4.56
(s, 2H), 5.92 (d, 1H),
6.17 (s, 2H), 7.00 (s,
1H), 7.03-7.21 (m,
3H), 7.33-7.43 (m,
1H), 7.71 (s, 1H),
7.94 (d, 1H)




[ 1-4-
6.02 (s, 21-1), 6.49 (bs, 1H), (benzo[1, 3]dioxo
6. 84- é 93 (in, 214), 7.03- 259 ylam no)pyrimd in-2-
'S NHAc 378 7.16 (m 2%;_01),77558((bsi [y 7.09 %d
] - 2-met hyl - , 7. S, 1y, 7. )
‘%@é@%@b Y 1H), 9.30 (s, 1H), 10.56 PCT/GERY/000251

cet am de

1H), 10.74 (bs, 1H. 457 - Ng. Name R Ml ecular lon
(MrH) NMR Spectrum (500 MHz;*°16-. DVBO)
Molecular NMR Spectrum
No. [Name R1 R4 (500 MHz, dé6-
Ion (M+HH
bDMS0O)
500 MHz, DMSOd6
. + TFAd) Major
3-[{4-[(5- rotarmer: 3.66 (t, 2H),
chlorobenzo[1,3]dioxol- 3.82-3.91 (m, 1H),
4-y1)-(2- CH2CH2OH 4.12-4.23 (m, 1H),
243 hydroxyethyl)amino]pyri 3 ©\ 464 5.98 (d, 1H), 6.18 (s,

midin-2- ’ SN, 2H), 7.06-7.19 (m,
yllamino]benzenesulfona 2H), 7.63 (dd, 1H),
mide 7.67 (d, 1H), 7.76 (d,

1H), 8.02 (d, 1H),

8.28 (bs, 1H)

500 MHz, DMSOd6

at 353 °K) 3.19 (s,
b-1(5- 3H), 3.71 (t, 2H),

3.86 (bs, 1H), 4.12

(bs, 1H), 6.13 (s, 2H),

4-yD-[2-[(3-
244 CH2CH20H 463 7.05 (d, 1H), 7.14 (4,
methylsulfonylphenyl)am - SO,Me
TH), 7.52 (bs, 1H),

7.58 (s, 1H), 7.88 (s,

chlorobenzo[1,3]dioxol-

ino]pyrimidin-4-

yllaminoJethanol
1H), 8.08 (s, 1H),
8.25 (bs, 1H), 10.30
(s, 1H)
500 MHz, DMSO0d6
+ TFAd) 3.03 (s, 3H),
IN-[3-[[4-[(5-
. 3.65 (t, 2H), 3.82-
chlorobenzo[1,3]dioxol-
3.91 (m, 1H), 4.12-
4-yD)-(2- ,
i . 4.21 (m, 1H), 5.93 (d,
245 hydroxyethyl)aminolpyri | CH2CH20H 478
dino g NHSO,Me 1H), 6.17 (s, 2H),
midin-2-

6.93 (d, 1H), 6.86-
7.17 (m, 3H), 7.35-
7.42 (m, 2H), 7.47 (s,
1H),

ylaminoJphenyijmethane
sulfonamide




2.86 (s, 31-1), 2.96 (s, 3H), 3[[4-(benzo[1, 3]dioxol-
6.01 (s, 211), 6.26 (d, 111), 4-ylam no)pyrimdin-2-
6.75 (d, 1H), 6.82 (dd, 114), 260

Wl 20e0/085833 N, N- di net hyl - 378 6.86 (d, 11-1), PCT2GB2001/000251

11-1), benzanmide 7.24 (d, | H), 7.75 (d, 11-1),
7.77 (d, IH, 8.02 (d, 11-18p,- 9.08 (s, 114), 9.26
(s, 1H). 44[4-(benzo[ 1, 31di oxol -

Example 11

Starting material

2-chloro-N-(5-fluorobenzo[1.3}dioxol-4-y)pyrimidin-4-amine
F
%i 7 h’
SN > el \N)\CI

s The title compound was prepared from 5-fluorobenzo[1,3]dioxol-4-amine following the

procedure described in Example 1, Step 1, except that THF was used as a solvent (30%
yield); NMR Spectrum 6.09 (s, 2H), 6.62 (br s, 1H), 6.79 (dd, 1H), 6.87 (dd, 1H), 8.16 (d,
1H), 9.77 (br s, 1H) ; Mass Spectrum MH" 268.

10 Final compounds

The procedure described in Example 10 (Final compounds) was repeated using the
appropriate aniline and 2-chloro-N-(5-fluorobenzo[1,3]dioxol-4-yl)pyrimidin-4-amine.
Thus were obtained the compounds described in Table 6 below.

Table 6

Molecular | NMR Spectrum (500

No. |[Name R
Ton (M+H")| MHz, d6-DMSO)
246  [N-(3,5-dimethoxyphenyl)-N'-(5- 3.61 (s, 6H), 6.01 (s,
fluorobenzo[1,3}dioxol-4- oM 2H), 6.02 (t, 1H), 6.13
yl)pyrimidine-2,4-diamine (d, 1H), 6.74 (dd, 1H),

385
6.81 (dd, 1H), 6.95 (d,

2H), 8.01 (d, 1H), 8.96
(s, LH), 9.00 (s, 1H).

OMe

N




261 4-yl am no)pyrimdin-2- yllam noThenzam de 40 conn2

350

2.79 (d, 3H), 6.02 (s,

41[ 4- (benzo[ 1, 31di oxol-

vl ami rim din-2-
“%%%‘*"31"%53%9 hol - N net hyl -
2H)

21-1),
6.51 (d, 1H),

6.73 (d, 1H),

6.93 (d, 1H), 7.04 <
e- 362 7. Sgb(d, 2H) ?’85}’.‘;}%&%’8‘,"’“
benzam de 8.07 (d, _}%—:Q_, 8.27 (g, 1H),

No. |Name R Molecular | NMR Spectrum (500
Ion (M+H")| MHz, d6-DMSO)

247 [3-[[4-[(5-fluorobenzo[1,3]dioxol- 2.84 (s, 3H), 2.98 (s,
4-yl)amino]pyrimidin-2-yiJamino]- 3H), 6.02 (s, 2H), 6.17
N,N-dimethyl-benzamide (d, 1H), 6.75 (dd, 1H),

/©\(rl¢\ 396 6.78-6.90 (m, 2H), 7.14

’ I (dd, 1H), 7.62 (s, 1H),
7.70 (d, 1H), 8.02 (d,
1H), 9.02 (bs, 1H), 9.25
(s, 1H).

248 |4-[[4-[(5-fluorobenzo[1,3]dioxol- 2.76 (d, 3H), 6.03 (s,
4-yDamino]pyrimidin-2-yl]Jamino]- 2H), 6.20 (d, 1H), 6.81
N-methyl-benzamide 0 (dd, 1H), 6.89 (dd, 1H),

O)km/ 382 759 (d, 2H), 7.68 (4,
i 2H), 8.05 (d, 1H), 8.18
(q, 1H), 9.09 (s, 1H),
9.41 (s, 1H).

249  [4-[[4-[(5-fluorobenzo]1,3]dioxol- 6.05 (s, 2H), 6.24 (d,
4-yDaminolpyrimidin-2- 1H), 6.81 (dd, 1H), 6.90
yilamino]benzenesulfonamide @/SO:NH: 404 (dd, 1H), 7.12 (s, 2H),

- 7.54 (d, 2H), 7.77 (d,
2H), 8.07 (d, 1H), 9.14
(s, 1H), 9.58 (s, 1H).

250  |3-[[4-[(5-fluorobenzo[1,3]dioxol- 6.02 (s, 2H), 6.22 (d,
4-yDamino]pyrimidin-2- 1H), 6.77-6.87 (m, 2H),
yllamino}benzonitrile 7.27 (d, 1H), 7.33 (dd,

/@\ 350 1H), 7.86 (d, 1H), 8.06

- N (d, 1H), 8.11 (bs, 1H),
9.15 (s, 1H), 9.52 (s,
1H).

251 |N'-(5-fluorobenzol1,3]dioxol-4- 5.97 (s, 2H), 6.17 (d,
y1)-N-(3-1,3-0xazol-5- 1H), 6.72-6.82 (m, 2H),
ylphenyl)pyrimidine-2,4-diamine 7.19-7.24 (m, 2H), 7.48

- 392 (s, 1H), 7.70 (dd, 1H),

0
| 2
N

7.96 (bs, 1H), 8.04 (d,
1H), 8.39 (s, 1H), 9.03

(bs, TH), 9.27 (s, 1H).




10.67 (s, 1H), 10,73 (s, 1H) . 6.03 (s, 2H),

6.55 (d, 1H), 4[[4-(benzoll ,3]clioxol- 6.72 (d,
2H), 6.88 (dd, 1H), 263 4-y lamino)pyrimidin-2- 40
WORRNIHBSEB86 6.94 (d, I11), 7.03 (dd, 1H), PCT/GB2007/000251
yl ] am noThenzenesul f ona 7.23 (bs, 211), 7.53 (d,
21-1), mde 8.11 (d, 11G5410.84 (s, 1H), 11.08
(s, 111).
Molecular | NMR Spectrum (500
No. |Name R
Ion (M+HY)| MHz, d6-DMSO)
252 [2-[4-[[4-[(5- 2.61 (t, 2H), 3.49-3.56
fluorobenzo[ 1,3]dioxol-4- (m, 2H), 4.58 (t, 1H),
ybDamino]pyrimidin-2- 6.01 (s, 2H), 6.11 (d,
ylJamino]phenyljethanol @/\/OH 260 1H), 6.78 (dd, 1H), 6.86
(dd, 1H), 6.94 (d, 1H),

6.95 (s, 1H), 7.51 (d,
1H), 7.98 (d, 1H), 8.95
(s, 1H), 9.00 (s. 1H).

253 [N-(3,4-dimethoxyphenyl)-N'-(5- 3.56 (s, 3H), 3.68 (s,
fluorobenzo[1,3]dioxol-4- 3H), 5.98 (s, 2H), 6.08 3
yDpyrimidine-2,4-diamine (d, 1H), 6.706 (d, 1H),

CEOMe 185 6.77 (dd, 1H), 6.83 (dd,
oMe 1H), 7.18 (dd, 1H), 7.29

(bs, 1H), 7.97 (d, 1H),
8.87 (bs, 1H), 8.91 (bs,

1H).

254  |N'-(5-fluorobenzo[1,3]dioxol-4- 3.13 (s, 3H), 6.05 (s,
y1)-N-(3- 2H), 6.21 (d, 1H), 6.79
methylsulfonylphenyl)pyrimidine- (dd, 1H), 6.86 (dd, 1H),
2,4-diamine ’©\ 403 7.32-7.40 (m, 2H), 8.06

- SO,Me

(d, 1H), 8.09-8.15 (m,
2H), 9.08 (bs, 1H), 9.51

(s, 1H).
255  |3-[[4-[(5-fluorobenzo]1,3]dioxol- 2.42 (s, 3H), 6.04 (s,
4-yl)amino]pyrimidin-2-yljJamino]- 2H), 6.19 (d, 1H), 6.79
N-methyl-benzenesulfonamide (dd, 1H), 6.86 (dd, 1H),

©\ 418 7.24 (d, 1H), 7.30 (dd,
-~ SO,NHMe 1H), 7.37 (bs, 1H), 8.00
(s, 1H), 8.05 (d, 1H),

8.08 (d, 1H), 9.04 (bs,
1H), 9.46 (s, 1H).




0 5.99 (s, 2H), 6.51 (d,
3[[4-(benzo[ 1, 3] di oxol -
7.48 264 4-yl am no) pyri m di n-2-

6.92 (dd,

1H),

11-1),

6.87 (dd, 11-1),
1H), 7.05 (dd,
332 (dd, 111),

7.5 ddd, I'l-1), y gamin ol benzon itrile 1.77 )
WoR R 5 03 (bs 1H, 8.08 (d, RGT/EH2007/000251

1H),

(bs, 11-1), 10.78 (bs, 1H). -158 -
-155 -
Molecular | NMR Spectrum (500

No. |Name R .

fon (M+H)| MHz, d6-DMSO)

256  |[3-[[4-[(5-fluorobenzof1,3]dioxol- 4.37 (s, 2H), 5.01 (bs,
4-yl)amino]pyrimidin-2- 1H), 6.00 (s, 2H), 6.13
yljamino]phenyljmethanol (d, 1H), 6.78 (dd, 1H),

,©\/0H 355 6.81-6.87 (m, 2H), 7.05
(dd, 1H), 7.48 (s, 1H),
7.93 (bs, 1H), 8.95 (bs,
1H), 9.08 (s, 1H).

257  [N-(5-fluorobenzof1,3]dioxol-4- 1.63-1.75 (m, 4H),
yD)-N-[3-(2-pyrrolidin-1- 2.48-2.52 (m partially
ylethoxy)phenyl]pyrimidine-2,4- hidden by DMSO-d5,
diamine 4H), 2.75 (t, 2H), 3.93

o /\/D (t, 2H), 6.01 (s, 2H),
438 6.14 (d, 1H), 6.43 (dd,

1H), 6.77 (dd, 1H), 6.82
(dd, 1H), 6.99 (dd, 1H),
7.24 (d, 1H), 7.27 (s,
1H), 8.01 (d, 1H), 8.98
(s, 1H), 9.04 (s, 1H).

Example 12

Starting material

N-benzo{1.3]dioxol-4-yl-2-chloro-pyrimidin-4-amine

-0

RSN

A mixture of 2,4-dichloropyrimidine (4.0 g, 27 mmol), 4-aminobenzodioxole (3.7 g, 27

mmol) and diethylisopropylamine (5.1 ml, 29.7 mmol) in DMF (25 ml) was stirred at 50°C

for 18 hours, then at 80°C for 9 hours. After concentration under vacuum, the residue was

10 partitioned between water and ethyl acetate and the precipitate was filtered, washed with

water then ether and dried under vacuum. The organic layer from the filtrate was dried,



Nanme 3[f4-(benzo[ 1, 3] di oxol- 4-ylam no)pyrim din-2-
yRam no] - N- net hyl benzam de
N -benzo[ 1, 3] di oxol-4-yl N-(3- di met hyl am i nophenyl) pyr
wORbdiosss3R, 4- di am ne 2441[ 4- (benzo[ 1, 3] di ox®TTA:B2007/000251
yl am no) pyri m di n-2- yliam nol phenyl Jet hanol  1444[ 4-
(benzo[ 1, 31di oxo0l-4- y]am.pgg pyrimidin-2-
yl j am nol phenyR- N- et hyl - net hanesul f onam de NWR
Spectrum (500 I\/Hz d6- DMS0) 2.76 (d, 3H), 6.01 (s,
evapdieddd anf 2 1€§idue] Bed Bn £dicd %ﬂ (10 td'@O,% B84k fnGirolbtih aether to
7.24 (dd, 1H), 29 (Gdd, 111 (cl, 11-1)
glve(a(%gd vgm)h wag cggpbergg w1§tl]jc149 Pregp@ge E‘d?rollﬁ? 3. 3g gof t}(ecptle]_H)
com oxﬂé (5@/6 yieFd)?(Nl\/ﬁ{ §g’e'9|£r§m 616613%()5 (2§f—) 888 (t?rs %)4}5 86% 0@) §87 (t,
1H)(7059(b($jdH),l 15 (d, GHS@ Bdis s, 1H) ; M@&SMC_HDLBMH 30.
7.03(bs, 111), 7.08 (0, 1H), 7.27 (dd, 11-1), 8.14
(d, 1H), 9.74 (bs, 1H). 2.64 (t, 214), 3.55 (td, 214),
Find cofdpéinds1H), 6.00 (s, 214), 6,20 (d, 1H), 6.75 (do,

1H), . 6. 27 (d, 114), 7.59
The Pg)ced esor-(}beggn giH()amplF 18 %F gac.{o‘,empgundf)ly{?s regea@afl u(sglg N1 1).
benzd] B8 dloRel-BFH) -chibr? rﬁﬁldlnzﬁ-é}nneﬁn@ate(agpr {"Qte aﬁlhgcs Tichs were

111), 6.78 (dd, 1 11- 1)
obtained ghe(cqmpoypds d?SCJzJGe(%@Taizk 711)elovv 73 (d, 2H) 8 02 (d

1H), 9.09 (s, 1H), 9.21 (s, 1H). -159 - No. Name R

Mol ecular lon (M 14t) NWMR Spectrum (500 MHz, d6- DMS0)

269 N benzo[ 1, 3] di oxol - 4Tgble IN- ( 3, 4-

di met hoxyphenyl ) pyri m dine-2,4-di amne dm Owe

liffil OMe 367 (500 MHz, DVBOd6 at 323 K) 3.63 (s, 3H),

3.77 (s, 3H), 5.97 (s, , 6.44 (d, 114), 6.81-6.88
(m 214), 6.91 (d, 11 97 (dd, In), 7.05-7.12 (in,
2H), 7.94 (d, 111), s, IH), 10.47 (bs, 1H).
270 54[ 4-(benzo[ 1, 3]d Iam no) pyrim din-2-

yfl am no}-1, 3- di hydroi nd 1- 2f one 362 3.32 (s, 2H),
5.99 (s, 214), 6.17 (d, 1 &,)\t‘w 114), 6.77 (dd,
114), 6. 84 (dd. 1H, 7.20 (d, 114), 7 37 (dd, 1H),

7.67 “i 7.96 (Jd, | ), 8. 9pMlsculai IR SBeBon G0
1M) 16 ( s, 114) D Ton (M-+H")|MHz, d6-DMSO)
3.65 (s, 6H), 5.98 (s, 2H),
N'-benzo[1,3]dioxol-4-yl- oMo 6.31 (s, 1H), 6.49 (bs, 1H),
558 N-(3,5- 267 6.69 (d, 2H), 6.82-6.91 (m,
dimethoxyphenyDpyrimi P ove 2H), 7.06 (d, 1H), 8.01 (d,
dine-2,4-diamine 1H), 10.57 (bs, 1H), 10.72
(bs, 1H)
2.07 (s, 3H), 2.17 (s, 3H),
N-[5-[[4- 6.02 (s, 2H), 6.49 (bs, 1H),
(benzo[1,3]dioxol-4- 6.84-6.93 (m, 2H), 7.03-
259 ylamino)pyrimidin-2- ’©\/ 378 7.16 (m, 2H), 7.28 (bs,
yiJamino]-2-methyl- . NHAC 1H), 7.53 (s, 1H), 7.99 (d,
phenyljacetamide 1H), 9.30 (s, 1H), 10.56
(bs, 1H), 10.74 (bs, 1H).




271 N -benzo[ 1, 3] di ox0l1-4-yl- N-(3-
nmet hyl sol f onyl phenyQGpyr i m di ne-2, 4-di am ne 110/ 30, Me
385 3.15 (s, 3H), 6.03 (s, 2H), 6.31 (d, 1H), 6.76
‘@9257/ 686(dd 1H), 7.29 (d, 11-0, 741 dd2 d
. > 1H), 8.06 (d, 1H), 8 18 (ddd, 1H),Pg6B2Q0Ha00251
IH),914(s 11-1), 9.52 (s 272
3[[4- (benzo[ 1, 31di oxol - 4- y %m no) pyrimdin-2-
yl j am no] - N- net hyl benzenesul f onam de SO SO2NHWe 400
(500-MHz—DMSOd6—at—323K) 2. 44 (¢ 6.00 (s, 214)
6.49 (WamdH). 6.84- 6.91 (p, 2H), Wee'éar(wRSr&cmlm(sﬁ04o
(bs, 1H), 7.46 (dd 11- 1) 7 51 (ddd\;mf Hz,Ac8MId s,
TH 730 (01117806 (o, — i+, —10-44;(h ey
10. 60 {bs, 1H), WD 2007/ 085833PCT/ GL12 0%%8852?55&@’1'?%
- No. @‘?‘%‘ﬁ% !\/tgh]dg,%ll ar Toll (MrH) NMVR Spe@tat 6500 1H),
VHz, d4 [ [ 4-4benzo[ 1, 3] di oxabs(d, 1H), 6.82 (dd, 1H),
4- ydoarr HB)“B?/)WW“UI‘ i- D- m,hol phegygl | n Eé(h"’} 731 4 1%)
d 337 WIBGOLUN-Bhdhylb. 07 SH, B
(d, 1HhensBrid (dd, 1H), 84’(dd, ||-|) %*@GH &75 Gy,
7.12 (dd, 111), 7.31((d, 1H), 7.60 (d, LH)7,(d,1HHL.04@E, 1H),
N—benrzoll '21 diovxal 4 yl - I\‘!_(ll_ -indol-i4-
vl ) pyr fistdierel g1dpxoiyl ani dowhH [346 (500 MHz, DMVBOd6
at 2632 33amBo)p@imidin-2-2H) , 9 (bs, IBgo 6: 67 (s, 1H),
6. 80- BylofbbBamiady) . | 6.9477. 10 (m ., |[7.29 (d,
H—1+FA33—F41 (m—2H); 9.00 d,—1H),
7 ' ¢ ) 2.79 (d, 3H), 6.02 (s, 2H),
_ 6.51 (d, 1H), 6.73 (d, 1H),
4-[[4-(benzo[1,3]dioxol-
. o 0 6.93 (d, 1H), 7.04 (dd, 1H),
4-ylamino)pyrimidin-2- P
262 ‘ ©/U\N 364 {7.59 (d, 2H), 7.75 (d, 2H),
yllamino]-N-methyl- _
, - 8.07 (d, 1H), 8.27 (g, 1H),
benzamide
10.67 (s, 1H), 10.73 (s,
1H).
6.03 (s, 2H), 6.55 (d, 1H),
4-[[4-(benzo[1,3]dioxol- 6.72 (d, 2H), 6.88 (dd, 1H),
263 4-ylamino)pyrimidin-2- ©/302N“z 156 6.94 (d, 1H), 7.03 (dd, 1H),
- yl]lamino]benzenesulfona - 7.23 (bs, 2H), 7.53 (d, 2H),
mide 8.11 (d, 1H), 10.84 (s, 1H),
11.08 (s, LH).
5.99 (s, 2H), 6.51 (d, 1H),
6.87 (dd, 1H), 6.92 (dd,
3-[{4-(benzo{1,3]dioxol- TH), 7.05 (dd, 1H), 7.48
264  |4-ylamino)pyrimidin-2- @\ 332 |(dd, 1H), 7.53 (ddd, 1H),
yl]lamino]benzonitrile i N 7.77 (ddd, 1H), 8.03 (bs,
1H), 8.08 (d, 1H), 10.57
(bs, 1H), 10.78 (bs, 1H).




10.42 (s, 11-1), 10.63 (s, | H, 11.22 (s, 1H). 275
(benzo[ 1, 31di oxol-4- yl am no) pyri m di n- 2-

yl i am no] phenyl | acetam de so NHCOWe 364 2.00 (s, 3H),
w6.200/085833 2H), 6.20 (d, 114), 6,75 (dd, 1H), ¥T18EB200wh00251
1H), 7.25 (d, 1H, 7.37 (d, 21-1), 7.60 (d, 2H), 7.98
(d, 1H, 9.02 (s, I H, 9.034gs, 1H, 9.75 (s, 1H).

Exanple 13 Starting nmateri al
E,L!m:n7 [1,31di 0x01-4-v1-2-ehloro-Nnethyl-twimdin-4-

myne 9 -161 - Spectrum 3.36 ($y w
A‘Jll‘(r?’a“é" 11-1), 6.188-6. R (m L1-1) "¢ gaSectegn (

6. ,
OHy—8-107—(e—1H) . Mass Spect r um NPV MK, dabMSO)

conmpounds 5 The prodedure describped in Q}@@E@}% 5!(9(5 20
(Fi nal {conpounds) wag repeated usjng 627 ' Y
Nbenzo[slBpakdradsdr Y 1- 2- chl or o- N et hy| BY (% HDof (3. HD,

m ne and latmhe alpp,r_o_g_rl ate i line.| Thus wéseddbtiairnedd,
t hessconpounis”'qeseri hed J@\"I;bl e B bel owim] 2B @idBim), 734
No. NaiferRep]-Noheghpr| arl 'on MFLL. .) NFR SPEGLH <§d§8f°'
Mz, dbervEQ) 3.41 (s, 34), 169 (s,[° 6(% 585
AR S ) 8.01 (bs, 1H), 8.02 (d, 1H),
8.25 (g, 1H), 9.05 (s, 1H),
9.23 (s, 1H).
2.96 (s, 6H), 6.05 (s, 2H),
N'-benzo[ 1,3]dioxo}l-4-y1- 666 (dd, 1), 6.68 (@ 18,
T ' ©\ 6.74 (dd, 1H), 6.79 (dd,
dimethy]aminophenyl)pyr - ?‘ d 330 tH), 650 (dd, tH), 6.88
(dd, 1H), 7.03(bs, 1H),
7.08 (d, 1H), 7.27 (dd, 1H),
8.14(d, 1H), 9.74 (bs, 1H).
2.64 (t, 2H), 3.55 (td, 2H),
[ 4.60 (¢, 1H), 6.00 (s, 2H),
67 (benzo[1,3]dioxol-4- OH 620(, 1H), 6.75 (dd, 1H),
lamino)pyrimidin.a. ©/\/ 351 16.83 (dd, 1H), 7.01 (d, 2H),
7.27 (d, 1H), 7.59 (d, 2H),
7.98 (d, 1H), 9.00 (s, 1H),
9.01 (s, 1H).
L (- 2.56 (d, 3H), 4.23 (s, 2H),
(benzof1,3]dioxol-4- 6.03 (5, 2H), 6.25 (4, 1H),
- ylamino)pyrimidin-2- IS/N\ 678 (dd, 1H), 6.84 (q, 1H),
aminolpheny - l: [ & 414 16.86 (dd, 1H), 7.18 (d, 2H),
7.26 (d, 1H), 7.73 (d, 2H),

L methanesulfonamide 8.02 (d, 1H), 9.09 (s, 1H),
9.21 (s, 1H).

imidine-2,4-diamine

ylJamino]phenyljethanol

methyl-




N -benzot 1, 31di oxol -4-yl-N-(3,5- O (s, 2H), 6.07
(t, 1H), 276 dhnet hoxyphenyl)-N -nethyl- 381 6.88
(dd, 1H), 6.91-6.97 SO pyrim di ne-2, 4-di anmi ne Owe

214), 7.07 (d, 2H), 7.93 (d, 1H). 9. 14(s, ]
0.07/085 32. 03 (S, SH), 2.10 (S, PCT/GB2007/000251
-159 -

Molecular [NMR Spectrum (500

No. Name R
Ion (M+H")|MHz, d6-DMSO)
(500 MHz, DMSOd6 at
323 °K) 3.63 (s, 3H), 3.77
IN'-benzo[ 1,3]dioxol-4-yl- (s, 3H), 5.97 (s, 2H), 6.44
- N-(3,4- C[O""e 267 (d, 1H), 6.81-6.88 (m, 2H),
dimethoxyphenyl)pyrimi - OMe 6.91 (d, 1H), 6.97 (dd, 1H),
dine-2,4-diamine 7.05-7.12 (m, 2H), 7.94 (d,
1H), 10.26 (bs, 1H), 10.47
(bs, 1H).

332 (s, 2H), 5.99 (s, 2H),

. 6.17 (d, 1H), 6.63 (d, 1H),
5-[[4-(benzo[1,3]dioxol-
6.77 (dd, 1H), 6.84 (dd,

4-ylamino)pyrimidin-2- N
270 0 362 1H), 7.20 (d, 1H), 7.37 (dd,
yllamino}-1,3- -
1H), 7.67 (s, 1H), 7.96 (d,

[H), 8.96 (s, 1H), 9.00 (s,
1H), 10.16 (s, 1H)
3.15 (s, 3H), 6.03 (s, 2H),

. 6.31 (d, 1H), 6.76 (dd, 1H),
IN'-benzo[1,3]dioxol-4-yl-
N-G3 6.86 (dd, 1H), 7.29 (d, 1H),
271 ©\ 385 7.41 (ddd, 1H), 7.44 (dd,

methylsulfonylphenyl)pyr . SO,Me

1H), 8.06 (d, 1H), 8.18
(ddd, 1H), 8.22 (bs, 1H),
9.14 (s, 1H), 9.52 (s, 1H).
(500 MHz, DMSQd6 at
323°K) 2.44 (d, 3H), 6.00
(s, 2H), 6.49 (d, 1H), 6.84-

. o 6.91 (m, 2H), 7.06 (dd,
4-ylamino)pyrimidin-2-

272 , @\ 400 [LH), 7.40 (bs, 1H), 7.46
ylJamino]-N-methyl- .l SO,NHMe
(dd, 1H), 7.51 (ddd, 1H),

7.80 (bs, 1H), 7.96 (d, 1H),
8.06 (d, 1H), 10.44 (bs,
LH), 10.60 (bs, 1H),

dihydroindol-2-one

imidine-2,4-diamine

3-[[4-(benzo[1,3]dioxol-

benzenesulfonamide




314), 3.37 (s, partially hi dden by 1420, 3K),
N-[5[[4-(benzo[ 1, 3] di ox0l-4-yl - 5.86 (d, "EH), 6.03
(s, nethyl-am no)pyrimdin-2- 214), 6.84-6.89 (m

wbh4)7/0828Y 392  yllam no]-2-nethyl - NHAC HCT%SB2064,/000251
1H), 6.94 (s, phenyliacetam de 1H), 6.99 (d, 1H),
7.44 (dd, 1H), 7.73 (bggod H),

Molecular (NMR Spectrum (500
Ton (M+H")|MHz, d6-DMSO)

4.39 (d, 2H), 5.07 (t, 1H),
6.00 (s, 2H), 6.23 (d, 1H),
[3-[[4-(benzo[1,3]}dioxol- 6.74 (dd, 1H), 6.84 (dd,

073 4-ylamino)pyrimidin-2- @\/ 337 1H), 6.86 (d, 1H), 7.12 (dd,
yllaminoJphenyl]methano| .- OH 1H), 7.31 (d, 1H), 7.60 (d,

No. Name R

I 1H), 7.61 (s, 1H), 8.00 (d,
LH), 9.03 (s, 1H), 9.08 (s,
1H).
(500 MHz, DMSOd6 at
323 °K) 6.00 (s, 2H), 6.49 *«
N'-benzo[ 1,3]dioxol-4-yl- (bs, 1H), 6.67 (s, 1H), 6.80-
iy [N1E-indol4- ) % g [691 (2D, 694710 (m,
yDpyrimidine-2,4- ' U 2H), 7.29 (d, 1H), 7.33-
diamine 7.41 (m, 2H), 8.00 (d, 1H),

10.42 (s, 1H), 10.63 (s,
1H), 11.22 (s, 1H).
2.00 (s, 3H), 6.01 (s, 2H),
N-[4-{[4-
6.20 (d, 1H), 6.75 (dd, 1H),
(benzo[1,3]dioxol-4- NHCOM
e 6.83 (dd, 1H), 7.25 (d, 1H),
275 ylamino)pyrimidin-2- 364
- 7.37 (d, 2H), 7.60 (d, 2H),
7.98 (d, 1H), 9.02 (s, 1H),
9.03 (s, 1H), 9.75 (s, 1H).

yllamino]phenyljacetami
de

Example 13

Starting material

N-benzo]1.3]dioxol-4-y}-2-chloro-N-methyl-pyrimidin-4-amine

L
\—o (,\lN
\N/kCl

The title compound was prepared following the same procedure as for Example 10

(starting material (1)) except that caesium carbonate was used as a base (68% yield); NMR




7.92 (d, 1H), 9.10 (s, 114), 9.23 (s, 114). -162
- No. Nane R4 Mol ecular lon (MrH+) NMR Spectrum (500

MHz, d6- DVBO0) 2.90 (s, 31-1), 2.98 (s, 311),
3.38 SS 3H), 5.94 31[4-(benzo[1, 3]di oxol -4-yl - gd,
V\iqﬂow @;3@2 (s, 211), PCT/GB2007/000251
-161 -

Spectrum 3.36 (s, 3H), 6.06 (s, 2H), 6.41 (br s, 1H), 6.88-6.91 (m, 1H), 6.94-6.98 (m, 2H),
8.07 (d, 1H); Mass Spectrum MH" 264.

Final compounds

s The procedure described in Example 10 (Final compounds) was repeated using N-
benzo[1,3]dioxol-4-yl-2-chloro-N-methyl-pyrimidin-4-amine and the appropriate aniline.
Thus were obtained the compounds described in Table 8 below.

Table 8

Molecular NMR Spectrum (500
Ton (M+H")|MHz, d6-DMSO)
3.41 (s, 3H), 3.69 (s,
6H), 5.85 (s, 1H), 6.04
N'-benzo[1,3]dioxol-4-yl-N-(3,5- OMe (s, 2H), 6.07 (t, 1H),
276 |dimethoxyphenyl)-N'-methyl- 381 6.88 (dd, 1H), 6.91-6.97
pyrimidine-2,4-diamine - OMe (i, 2H), 7.07 (d, 2H),
7.93 (d, 1H), 9.14 (s,
1H).
2.03 (s, 3H), 2.10 (s,
3H), 3.37 (s, partially
hidden by H20, 3H),
N-[5-[[4-(benzo[1,3]dioxol-4-yl- 5.86 (d, 1H), 6.03 (s,
977 methyl-amino)pyrimidin-2- Ji:( 39 2H), 6.84-6.89 (m, 1H),
yllamino]-2-methyl- - NHAC 6.93 (d, 1H), 6.94 (s,
phenyl]acetamide 1H), 6.99 (d, 1H), 7.44
(dd, 1H), 7.73 (bs, 1H),
7.92 (d, 1H), 9.10 (s,
1H), 9.23 (s, 1H).

No. [Name R4




6.84-6.90 (m 2H), 6.91- 278 nethyl -am no)pyri m di n-2-
392 yl ] am nol - N, N- di net hyl - benzam de 6.98 (m

211), 7.22 (dd, | H, 7.75 (s, 111), 7.76 (d,
woR4ay 088397 (d, 111), 9.33 (s, 1H). POIOCK2)7/000251
31-1), 6.00 (bs, 1H), 6.03 (s, 211), 6.89

-162 -

Molecular [NMR Spectrum (500

No. |Name R4
Ion (M+H")|MHz, d6-DMSO)
2.90 (s, 3H), 2.98 (s,
3H), 3.38 (s, 3H), 5.94
(d, 1H), 6.02 (s, 2H),
3-[[4-(benzof 1,3]dioxol-4-yl-
] 6.84-6.90 (m, 2H), 6.91-
278  [methyl-amino)pyrimidin-2- - N 392
6.98 (m, 2H), 7.22 (dd,
yllamino}-N,N-dimethyl-benzamide ()

1H), 7.75 (s, 1H), 7.76
(d, 1H), 7.97 (4, 1H),
9.33 (s, 1H).

3.40 (s, 3H), 6.00 (bs,

. 1H), 6.03 (s, 2H), 6.89
4-[[4-(benzo[1,3]dioxol-4-yl-

) o CONH, (dd, 1H), 6.95-6.99 (m,
279 |methyl-amino)pyrimidin-2- 364
- 2H), 7.11 (bs, 1H), 7.68-

7.79 (s, SH), 8.01 (d,
1H), 9.48 (s, 1H).

yllamino]benzamide

3.40 (s, 3H), 6.03 (s,
2H), 6.05 (bs, 1H), 6.89

4-[[4-(benzo[1,3]dioxol-4-yl- (dd, 1H), 6.95-6.99 (m,

SO,NH,
280 |methyl-amino)pyrimidin-2- ’©/ 400 2H), 7.13 (bs, 2H), 7.61
yllamino]benzenesulfonamide i (d, 2H), 7.81 (d, 2H),
8.03 (d, 1H), 9.62 (s,
1H).

3.39 (s, 3H), 6.01 (bs,
1H), 6.02 (s, 2H), 6.89

3-[[4-(benzo{1,3]dioxol-4-yl- (dd, 1H), 6.93-6.98 (m,
281  |methyl-amino)pyrimidin-2- @ 346 [2H),7.30 (d, 1H), 7.38
yllamino]benzonitrile ' eN (dd, 1H), 7.94 (d, 1H),

8.02 (d, 1H), 8.18 (bs,
1H), 9.59 (s, 1H).

3.42 (s, 3H), 5.91 (d,
LH), 6.05 (s, 2H), 6.86-
6.92 (m, 1H), 6.96 (d,

3-{[4-(benzo[1,3]dioxol-4-yl-
L 2H), 7.20-7.31 (m, 2H),
282  |methyl-amino)pyrimidin-2- - N 364
) 7.38 (d, 1H), 7.80-7.88
yllamino}benzamide 0
(m, 2H), 7.97 (d, 1H),

8.28 (bs, 1H), 9.32 (s,
1H).




4. 1[ 4- (benzolL1l, 3] di oxol-4-yl -

279

nmet hyl - am no) pyri m di n-2- 40 CONN, 364 (dd, 1H),

6.95-6.99 (m

vf% ’zooﬁ%%"s

7.79 (s,
3.40 (s,

yl i ami noThenzam i de
8.01 (d,
6. 03 (s,

511),
311),

211),

7.11 (bs, |

12 B

(ha, 1H), 6.89 4[[4-( benzgié,_B] di oxol - 4-yl - SO NH2

No.

Name

R4

Molecular
ton (M+H®)

NMR Spectrum (500
MHz, d6-DMSO)

283

3-[[4-(benzo[ 1,3]dioxol-4-yl-
methyl-amino)pyrimidin-2-

yl]lamino]-N-methyl-benzamide

378

2.77 (d, 3H), 341 (s,
3H), 5.90 (d, 1H), 6.03
(s, 2H), 6.86-6.90 (m,
1H), 6.92-6.97 (m, 2H),
7.24 (dd, 1H), 7.30 (d,
1H), 7.80 (dd, 1H), 7.95
(d, 1H), 8.26 (bs, 1H),
8.29 (q, 1H), 9.33 (s,
1H).

284

N'-benzo[1,3]dioxol-4-yl-N-(3-
dimethylaminophenyl)-N'-methyi-

pyrimidine-2,4-diamine

364

_|3H), 5.83 (d, 1H), 6.03

286 (s, 6H), 3.40 (s,

(s, 2H), 6.30 (dd, 1H),
6.87 (dd, 1H), 6.91-6.96
(m, 2H), 6.99 (dd, 1H),
7.08 (d, 1H), 7.21 (s,
1H), 7.92 (d, 1H), 8.94
(s, 1H).

285

N'-benzof{ 1,3]dioxol-4-yl-N'-
methyl-N-(3-
methylsulfonylphenyl)pyrimidine-

2,4~-diamine

-~ : ~SO,Me

399

3.17 (s, 3H), 3.43 (s,
3H), 5.93 (d, 1H), 6.05
(s, 2H), 6.89 (dd, 1H),
6.92-6.99 (m, 2H), 7.42
(d, 1H), 7.47 (dd, 1H),
7.89 (d, 1H), 7.98 (d,
1H), 8.62 (bs, 1H), 9.67
(s, 1H).

286

3-[[4~(benzo[1,3]dioxo0l-4-yl-
methyl-amino)pyrimidin-2-

ylJaminoJbenzenesulfonamide

: ~SO,NH,

400

3.42 (s, 3H), 5.91 (d,
1H), 6.05 (s, 2H), 6.86-
6.91 (m, 1H), 6.93-6.99
(m, 2H), 7.26 (s, 2H),
7.32-7.41 (m, 2H), 7.79
(d, 1H), 7.97 (d, 1H),
8.50 (bs, 1H), 9.57 (s,

1H).




2 (dd, 11), 6.95-6.99 (in, 280
nmet hyl -am no) pyrimdin-2- 0 400 2110, 7.13 (ha, 211),
7.61 yliam noThenzenesul f onam de (d, 2H), 7.81 (d,
WORp07/085833 8. 03 (d, IH), 9.62 (s, 1H). PCT/ 207900251
3H), 6.01 (bs, 111), 6.02 (s, 2H), 6.89
3[[4- (benzo[ 1, 3] di oxol - 4- 64 -
Molecular NMR Spectrum (500
No. |{Name R4
fon (M+H")|MHz, d6-DMSO)
3.39 (s, 3H), 4.42 (d,
2H), 5.10 (t, 1H), 5.89
(d, 1H), 6.02 (s, 2H),
[3-[[4-(benzo[1,3]dioxol-4-yl- 6.84 (d, 1H), 6.86-6.90
287 |methyl-amino)pyrimidin-2- ©\/ oH 351 (m, 1H), 6.92-6.97 (m,
ylJamino]phenyljmethanol ’ DH), 7.13 (dd, 1H), 7.55
(d, 1H), 7.72 (bs, 1H),
7.95 (d, 1H), 9.15 (s,
1H).
3.40 (s, 3H), 5.87 (d,
1H), 6.04 (s, 2H), 6.74
N-[3-[[4-(benzo[1,3]dioxol-4-y.l- (dd, 1H), 6.84-6.90 (m,
288 methyl-amino)pyrimidin-2- ©\ 14 1H), 6.92-6.97 (m, 2H),
yljJamino]phenyllmethanesulfonami| -~ NHSO,Me 7.13 (dd, 1H), 7.47 (dd,
de 1H), 7.66 (s, 1H), 7.93
(d, 1H), 9.24 (s, 1H),
9.59 (s, 1H).
1.62-1.73 (m, 4H), 2.51~
2.63 (m, partially hidden
by H20, 4H) 2.77 (t,
2H), 3.39 (s, 3H), 4.00
N'-benzof1,3]dioxol-4-yl-N'- ’3
. oA (t, 2H), 5.89 (d, 1H),
methyi-N-[3-(2-pyrrolidin-1-
289 Lo 434 6.03 (s, 2H), 6.46 (dd,
ylethoxy)phenyl]pyrimidine-2,4-
- 1H), 6.85-6.50 (m, 1H),
diamine
6.92-6.97 (m, 2H), 7.07
(dd, 1H), 7.27 (dd, 1H),
7.49 (bs, 1H), 7.95 (d,
1H, .15 (s, 1H).
3.13 (s, 3H), 341 (s,
3H), 6.03 (s, 2H), 6.07
N'-benzo[ 1,3]dioxol-4-yl-N'-
SOMe (bs, 1H), 6.90 (dd, 1H),
methyl-N-(4- 2
290 o 399 6.94-7.01 (m, 2H), 7.69
methylsulfonylphenyl)pyrimidine- -
(d, 2H), 7.91 (d, 2H),
2 4-diamine
8.04 (d, 1H), 9.78 (s,
1H).




(dd, 1H), 6_93-6.98 (in, 281 nethyl-am no)pyrim din-2-
346 211), 7.30 (d, 111), 7.38 yliam no]benzonitrile

(dd, 111), 7.94 (d, 111), 8.02 (d, 131),d8.18 (bs,
: , 3H), 5.91 )
Vqu'_gosowgfigg{%;?é 1;)15 6.086-3 42 (s H) (PCT/GB2007/000231

34[ 4- (benzo[ 1, 3] di oxol-4-y|1-65 6.92 (m | H), 6.96 (d,

Molecular NMR Spectrum (500
Ton (M+H") |MHz, d6-DMSO)

2.00 (s, 3H), 3.38 (5,
partially hidden by H20,

) 3H), 5.91 (4, 1H), 6.01
N-[4-[[4-(benzo[1,3]dioxol-4-yl-

) e NHCOMe (s, 2H), 6.84-6.89 (m,
291  methyl-amino)pyrimidin-2- 378
- 1H), 6.90-6.97(m, 2H),

7.37 (d, 2H), 7.56 (d,
2H), 7.94 (d, 1H), 9.08
(s, 1H), 9.75 (s, 1H).

No. |Name R4

ylJaminolphenyljacetamide

Example 14

Starting material

N-(2-methylsulfonylpyrimidin-4-yD-1H-indazol-4-amine

H

N\
H N
N\ ___s

@; —
o
NH,

A mixture of 4-chloro-2-methylthiopyrimidine (2.75 ml, 23.7 mmol) and 4-aminoindazole
(3.0 g, 22.5 mmol) and hydrogen chloride (1 drop, 4N in dioxane) in n-butanol (45 ml) was
heated at 80°C for 4 hours. Diethyl ether was added and the resulting precipitate was
filtered and rinsed with ether. This solid was taken in water, the pH adjusted to 7 by
addition of aqueous sodium bicarbonate and the solid was filtered and rinsed with water,
ether and dried under vacuum to yield 5.7 g (93%) of a pale yellow solid. NMR Spectrum:
(500 MHz, DMSO) 2.46 (s, 3H), 6.69 (d, 1H), 7.23 (d, 1H), 7.31 (t, 1H), 7.71 (d, 1H), 8.16
(d, 1H), 8.23 (s, 1H), 9.71 (s, 1H), 13.1 (br s, 1H); Mass spectrum: MH" 258.

zxT

s Y,

N MeO,S
IZ,/ \—NH . YN\ Ly
_ N




20

25

211), 7.20-7.31 (m 211), 282
nmet hyl - am no) pyri mdi n-2- 364 yl ] am noThenzam de

7.38 (d, Il1-1), 7.80-7.88 (m 211), 7.97 (d, | H,
we.20g/pisss | H), 9.32 (s, 1H) . -163 - NECTN:B2R07TRG0251
Mol ecul ar lon (M+H. ) NVR Spectrum (500 MHz, d6- DVSO0)
-166 -

m-Chloroperbenzoic acid (6.81 g, 27.7 mmol) was added to an ice-cooled solution of N-
(2-methylsulfanylpyrimidin-4-yl)-1H-indazol-4-amine (3 g, 11.6 mmol) in DMF (80 ml).
The mixture was then stirred at room temperature for 3 hours. The mixture was
concentrated, diluted in DCM, washed with sodium bicarbonate and brine, and dried over
MgSO,. After evaporation of the solvents, the residue was triturated in EtOAc/ether and
dried to give N-(2-methylsulfonylpyrimidin-4-yl)-1H-indazol-4-amine (2.4 g, 71%) as a
solid. NMR Spectrum: (500 MHz, DMSO) 3.31 (s, 3H), 7.13 (d, 1H), 7.32-7.38 (m, 2H),

7.66 (br s, 1H), 8.23 (s, 1H), 8.47 (d, 1H), 10.3 (br s, 1H), 13.1 (br s, 1H); Mass spectrum:
MH" 290.

Final compounds

N-(3.5-dimethoxvpheny)-N'-(1H-indazol-4-yDpyrimidine-2,4-diamine

HN N OMe

\

N ﬁ'” Q
\N)\N OMe

Compound 292
A 4N HCI solution in dioxane (0.1 ml) was added to a mixture of N-(2-

methylsulfonylpyrimidin-4-yl)-1H-indazol-4-amine (87 mg, 0.3 mmol) and 3,5-
dimethoxyaniline (1 eq.) in 2-pentanol (0.9 ml). The mixture was irradiated in a Personal
Chemistry EMRYS™ QOptimizer EXP microwave synthesisor at 170°C for 10 minutes.
The reaction mixture was cooled to room temperature and purified on a preparative HPLC-
MS system (Column: C18, 5 microns, 19 mm diameter, 100 mm length; elution with a
gradient of water and acetonitrile containing 2g/l of ammonium carbonate); evaporation of
the collected fractions gave the title compound (65 mg, 61%); NMR Spectrum : 3.66 (s,
6H), 6.09 (1, 1H), 6.47 (d, 1H), 7.04 (d, 2H), 7.20 (d, 1H), 7.28 (dd, 1H), 7.97 (d, 1H), 8.10
(s, 1H), 8.30 (s, 1H), 9.13 (s, 1H), 9.39 (s, 1H), 13.06 (s, 1 H); Mass Spectrum MH" 363,

The procedure described above was repeated using the appropriate aniline. Thus were

obtained the compounds described in Table 9 below.

R
14 )
N




2.77 (d, 311), 3.41 (s, 3H), 5.90 (d, I H), 6.03

(s, 211), 6.86-6.90 (m 3-[[4-(benzo[1, 3] di oxo0l-4-yl -
111), 6.92-6.97 (m 211), 283

met hyl -am no)pyrimdin-2- i 378 7.24 (dd, | I—% 7.30
Q200798585 i nol - N- et hyl - benzani de 1 H), 7. 8BCH/G§2007/000251

I , 7.95 d, 111), 3.26 (bs, | ,
H ( ). 3.26 H
Table 9
HN N
N (LN
l
g
NMR Spectrum
Molecular Ion

No. |Name R (500 MHz, d6-

M+H
(VM) DMSO)

2.03 (s, 3H), 2.12 (s,
3H), 6.45 (d, 1H),
7.04 (d, 1H), 7.18 (4,

1H), 7.29 (dd, 1H),
IN-[5-{[4-(1H-indazol-4-
7.48 (dd, 1H), 7.74

293 lamino)pyrimidin-2-yljamino]-2- C{ 374
ylamino)py yminol2 | A e (&, 1H), 8.01 (d, 1H),
methyl-phenyl]acetamide
8.07 (d, 1H), 8.33 (s,

1H), 9.14 (s, 1H),
9.28 (s, 1H), 9.35 (s,
1H), 13.05 (s, 1H)

2.87 (bs, 3H), 2.97
(bs, 3H), 6.48 (d,
1H), 7.27 (d, 1H),
7.33 (dd, 1H), 7.65

3-[[4-(1H-indazol-4- | (dd, 1H), 7.81 (d,
294  lylamino)pyrimidin-2-yljamino}- '/©\V(N\ 374 1H), 7.92 (d, 1H),
N,N-dimethyl-benzamide 0 8.14 (d, 1H), 8.26 (s,

1H), 8.74 (d, 1H),
9.16 (s, 1H), 9.51 (s,
1H), 9.55 (s, 1H),
13.11 (s, 1H)




8.29 (q, 141), 9.33 (s,
6H), 3.40 (s, 3H),
1Wbenzo[ 1, 3] di oxol - 4-yl - N-( 3-
wDHpg7/085833 6. 87 (dd, 1H),
di met hyl am nophenyl) - N - net hyl -
I ne-2, 4-di am ne

114).

5.83 (d, 111),

\z_ 0 2.86 (s,

(s, 2H),

6.91-6.96 284

-168 -

6. 03

6.30 (dd,

PCT/GB2007/000251

364 pyrimd

Name

Molecular fon

(M+H")

NMR Spectrum
(500 MHz, d6-
DMSO)

295

3-[[4-(1H-indazol-4-
ylamino)pyrimidin-2-

yllaminolbenzamide

346

6.49 (d, tH), 7.18 (d,
1H), 7.23-7.33 (m,
3H), 7.41 (d, 1H),
7.84 (s, 1H), 7.93
(dd, TH), 7.99 (d,
1H), 8.11 (d, 1H),
8.12 (s, 1H), 8.32 (s,
1H), 9.31 (s, 1H),
9.39 (s, 1H), 13.05 (s,
1H)

296

3-[[4-(1H-indazol-4-

methyl-benzamide

ylamino)pyrimidin-2-ylJamino]-N-|

360

.76 (d, 3H), 6.49 (d,
1H), 7.18 (d, 1H),
7.24 (dd, 1H), 7.29
(dd, 1H), 7.34 (ddd,
1H), 7.90 (dd, 1H),
7.98 (d, 1H), 8.10 (4,
1H), 8.12 (s, 1H),
8.29 (q, 1H), 8.32 (s,
1H), 9.33 (s, 1H),
9.39 (s, 1H), 13.05 (s,
1H)

297

N'-(1H-indazol-4-y1)-N-(3-1,3-
oxazol-5-ylphenyl)pyrimidine-2,4-

diamine

370

6.48 (d, 1H), 7.11-
7.20 (m, 2H), 7.29 (d,
1H), 7.33 (dd, 1H),
7.50 (s, 1H), 7.74
(ddd, 1H), 7.93 (d,
1H), 8.12 (d, 1H),
8.13 (s, 1H), 8.30 (s,
1H), 8.39 (s, 1H),
9.37 (s, 1H), 9.43 (s,
1H), 13.05 (s, 1H)




(1|H)n %13)2’(3'9?9(;“’81504’ 7.08 (d, IH), 7.21 (s
7. . IFY), 8. (s, 111). ’
ﬁrllz)' 3.43 (s, 311), 5.93 (d, 1H§, 6.05 s
%{zt}@ngzs%slés]dl 0x0l-4-yl - N (s, 211), 6.89 édd 1
(3-°  6.92-6.99 (n, 211), 7.42 PCT/GB2007/000251
-169 -
NMR Spectrumﬂ
Molecular lon

No. |Name R VD) (500 MHz, d6-

DMSO)

2.82 (s, 6H), 6.33

(ad, 1H), 6.44 (d,

1H), 7.03 (dd, 1H),

7.09 (dd, 1H), 7.16-

N-(3—dimethylaminophenyl)—N‘-
o 7.21 (m, 2H), 7.26
298 (1H—indazol-4~yl)pyr1m1dme-2,4— - N 346

(dd, 1H), 8.01 (4,

1H), 8.07 (d, 1),
831 (s, 1H), 8.95 (s,
1H), 9.33 (s, 1H),
13.04 (s, 1H)

diamine

2.66 (1, 2H), 3.57 (dt,
hH), 4.62 (t, 1H),
6.43 (d, 1H), 7.07 (d,
_ OH), 7.20 (d, 1H),

2-[4-[[4-(1H-indazol-4- OH

©/\/ 729 (dd, 1H), 7.62

299  lylamino)pyrimidin-2- - 347
(d, 2H), 7.95 (4, 1H),
8.07 (d, 111), 8.30
(bs, 1H), 9.09 s, 1H),
9.36 (s, 1H), 13.05 (s,
{H)

yl]amino]phenyl}ethano}

3.62 (s, 3H), 3.2 5
3H), 6.42 (d, 1H),
6.83 (d, 1H), 7.18 (4,
N-(3 4-dimethoxyphenyl)-N'-(1H- e 1H), 7.22-7.29 (m,
300 indazol-4-yD)pyrimidine-2,4- ©: 363 2H), 7.37 (d, 1H),
diamine Otte 7.95 (d, 1H), 8.06 (4,
{H), 8.30 (s, 1HD,

3.98 (s, 1H), 9.33 (s,
1H), 13.05 (s, 1H)




285 net hyl sul f onylphenyl ) pyri m dine- IP SC W
- : 399 (d,
111), 7.47 (dd, 111), 2,4-diamne 7.89 (d, 111),(

7.98 (d 1H), 8.62 (bs, 1H, 9.67 (
= ] y . y , . 1'_') .
W®.2007/08%833 311), 5. 91 (d IH), 6.05 (s ST/ .
7 ) . ) ) . , ) : /0002
6.91 (m 1H), 6.93-6.99 ( HIGT/ @3286:/000251
-170 - :
NMR Spectrum T
Molecular Ion
No. |Name R M+H+) (500 MHz, d6-
¢ DMSO)
6.31 (dd, 1H), 6.39

(d, 1H), 7.17 (d, 1H),
721 (dd, 1H), 7.25-
7.32 (m, 3H), 7.98 (s,

N'-(1H-indazol-4-y1)-N-(1H-indol- N
301 . / 343 1H), 8.03 (d, 1H),
5-yD)pyrimidine-2,4-diamine -
8.05 (d, 1H), 833 (s,

1H), 8.92 (s, 1H),
9.28 (s, 1H), 10.89 (s,
1H), 13.04 (s, 1H)

339 (s, 2H), 6.39 (d,
1H), 6.68 (d, 1H),
721 (d, 1H), 7.28

(dd, 1H), 7.39 (dd,
5-{[4-(1H-indazol-4-

) . N 1H), 7.68 (s, 1H),
302 ylamino)pyrimxdin—Z-yl]ammo]— o 358
- 7.86 (d, 1H), 8.04 (d,

1H), 8.27 (s, 1H),
9.03 (s, 1H), 9.35 (5,
1H), 10.20 (s, 1H),
13.06 (s, 1H)

1,3-dihydroindol-2-one

4.43 (d, 2H), 5.11 @,
{H), 6.46 (d, 1H),
6.90 (d, 1H), 7.18
(dd, 1H),7.20 (d,
[3-[[4-(1H~indazol-4- 1H), 7.30 (dd, 1H),
303 |ylamino)pyrimidin-2- /@\/ - 333 7.61 (d, 1H), 7.69 (s,
ylJaminojphenyljmethanol 1H), 7.97 (d, 1H),
8.09 (d, 1H), 8.31 (s,
1H), 9.18 (s, 1H),
9.37 (s, 1H), 10.06 (s,
1H)




34[ 4- (benzo[ 1, 31di ox01-4-yl - 286
met hyl - am no) pyri m din-2- 110 400 (n, 2H), 7.26 (s,
2H), yflam noThenzenesul fonam de so" 7.32-7.41 (in,

1 7..19 (d, 1H), 7.97 (d, 111), 8.50 (bs )
Wﬁﬁ“}?"”ﬁ’.‘% (s, 1H). -164 - No. Name R4 %T’Sgﬁﬂ"%(P""m
lon (MtH) NMR Spectrum (500 MHz, d6- DVS0)

-171 -
NMR Spectrum
Molecular lon
No. |[Name ) R (500 MHz, d6-
(M+H")
DMSO)
2.99 (s, 3H), 6.48 (d,
1H), 6.78 (ddd, 1H),
7.17 (dd, 1H), 7.19
d, 1H), 7.31 (dd,
, N-[3-[[4-(1H-indazoi-4- (lH) 7)58 fH)
2 M S’ >
ylamino)pyrimidin-2- @\ (
304 - NHSO.M 396 7.61 (d, 1H), 8.01 (4,
yllamino}phenyljmethanesulfonam 2V'e
g 1H), 8.09 (d, 1H),
ide
8.32 (s, 1H), 9.25 (s,
1H), 935 (s, 1H),
9.61 (bs, 1H), 13.06
(s, 1H)
Example 15

N'-(5-chlorobenzo[1,3]dioxol-4-y1)-N'-(2-dimethylaminoethy])-N-(3-

methvlisulfonylphenyDpyrimidine-2.4-diamine

o“s{o
/l/j\ “ )l\ =
cI” N N o ¢I” N° N o NTONTTN o
o/ H o—/ H o—/

5 AN AN

Compound 305
2-Chloro-N-(5-chloro-1,3-benzodioxol-4-yl)pyrimidin-4-amine (2.0 g, 7.07 mmol) was
dissolved in DMF (20 mL). Sodium hydride (60%, 680 mg, 17 mmol) was added, followed

10 by 2-dimethylaminoethyl chloride (hydrochloride, 1.22 g, 8.5 mmol) and the mixture was
heated at 50°C overnight. After evaporation under reduced pressure, the residue was
purified on silica gel chromatography (0-5% MeOH in methylene chloride) to yield N-(5-
chlorobenzo(1,3]dioxol-4-y1)-N-(2-chloropyrimidin-4-y1)-N',N'-dimethyl-ethane-1,2-
diamine as a colorless oil (8.45 mg, 33%) ; NMR Spectrum (500 MHz, DMSOd6 + TFAd)

15 2.91(d, 6H), 3.34 (t, 2H), 3.88-3.93 (m, 1H), 4.44-4.47 (m, 1H), 6.18-6.25 (m, 3H), 7.12
(d, 1H), 7.19 (d, 1H), 8.17 (bs, 1H); Mass Spectrum MH" 355.




5

10

20

25

t 3.39 (s, 3H), 4.42 (d, 2H), 5.10 (t, I H), 5.89
(d, 111), 6.02 (s, 2H), [3[[4-(benzo[1, 3]di oxol4-yl -
6.84 (d, 1H), 6.86-6.90 287 nethyl -am no) pyri m di n- 2-
wW020107(08§833 n) , 6.92-6.97 (m vyil am no] phenyl in€aICR2OEGI000251
211), 7.13 (dd, 1H), 7.55 (d, 1H), 732 (bs, | H,
-172 -

The procedure described in Example 10 (Final compounds) was repeated using N-(5-
chlorobenzo[1,3]dioxol-4-y1)-N-(2-chloropyrimidin-4-y1)-N',N'-dimethyl-ethane-1,2-
diamine (20 mg, 0.06 mmol) and 3-methylsulfonylaniline hydrochloride (13 mg, 0.06
mmol) except that the mixture was heated for 3 hours. Yield: 10 mg, 36% ; NMR
Spectrum (500 MHz, DMSOd6 + TFAA) 2.69 (s, 6H), 3.27-3.29 (m, 2H), 3.29 (s, 3H),
3.91-3.95 (m, 1H), 4.45-4.50 (m, 1H), 6.02 (d, 1H), 6.23 (d, 2H), 7.16 (d, 1H), 7.23 (d,
1H), 7.73-7.82 (m, 2H), 7.91 (d, 1H), 8.10 (d, 1H), 8.21 (s, 1H) ; Mass Spectrum MH" 490.

Example 16
N'-(6-chlorobenzofuran-7-yD-N-(3-methylsulfonylphenyDpyrimidine-2.4-diamine
Cl
cl ﬁ\
Z "N
Z \| _— [
(i \NJ\NQ
N~ ~so,Me H SMe

Sodium hydride (13.4 g, 60% dispersion in mineral oil) was added portion-wise to a ice-
cooled solution of 3-methylthioformanilide (6.7 g, 40 mmol) [prepared by heating 3-
methylthioaniline (13.9 g) in formic acid (50 ml) for 2 h at reflux, evaporation of the
solvent, partitioning with ethyl acetate / aq. sodium bicarbonate and chromatography on
silica gel (10% EtOAc in DCM)] in THF (200 ml). The mixture was stirred at room
temperature for 10 minutes, then cooled at 0°C. 4-Chloro-2-methylsulfonylpyrimidine
(8.49, 44.1 mmol, L. Xu et al, J. Org. Chem. 2003, 68, 5388) was added portionwise to the
mixture. The reaction was warmed to room temperature, stirred for one hour and quenched
cautiously with water. The mixture was extracted with EtOAc. The organic layer was
washed with water and brine, dried over MgSO, and concentrated. The residue was
triturated in 20 ml of diethyl ether to give N-(4-chloropyrimidin-2-y1)-N-(3-
methylsulfanylphenyl)formamide as a solid (9 g). Aqueous 2N sodium hydroxide (20 ml,
40 mmol) was added to a solution of this solid (9 g) in THF — methanol (50 ml : 50 ml).
After 15 minute stirring at room temperature, the mixture was evaporated under vacuum.
The residue was diluted with EtOAc, washed with water and brine, dried and concentrated

to give 4-chloro-N-(3-methylsulfanylphenyl)pyrimidin-2-amine (7.1 g, 71%). NMR




10

20

7.95 (d, 1H), 9.15 (s, I H). 3.40 (s, 31-1),
5.87 (d, 111), 6.04 (s, 2H), 6.74
N-[3[[ 4-(benzo[ 1, 3] di oxol - 4-31- (dd, 111), 6.84-6.90

WP TB! (56 424™" y1) amt noThhenyi | iret hane 6T PARAO0S
NHSO, Me
-173 -

Spectrum (500 MHz, DMSO) 2.51 (s, 3H), 6.76 (d, 1H), 6.98 (m, 1H), 7.29 (m, 2H), 7.64
(s, 1H), 8.29 (d, 1H); Mass Spectrum MH" 252

cl ol

A N
0 @
\N*NQ - \NJ\N/Q
H SMe H

m-Chloroperbenzoic acid (13.6 g, 70% strength, 55 mmol) was added portionwise to an

SO,Me

ice-cooled solution of 4-chloro-N-(3-methylsulfanylphenyl)pyrimidin-2-amine (6.6 g, 26.3
mmol) in DCM (250 ml). The mixture was stirred at room temperature for 1 hour. The
mixture was washed with aqueous sodium dithionate, aqueous sodium bicarbonate, then
brine. After evaporation of the solvent, the residue was purified by chromatography on
silica gel (15% EtOAc in DCM) to give 4-chloro-N-(3-methylsulfonylphenyl)pyrimidin-2-
amine (6 g, 80%) as a white solid. NMR Spectrum (500 MHz, DMSO) 3.20 (s, 3H), 7.07
(d, 1H), 7.58 (m, 2H), 7.99 (m, 1H), 8.39 (s, 1H), 8.52 (d, 1H), 10.44 (s, 1H); Mass
Spectrum MH" 284

o]
Cl NH
= N Ci
| (L N
iyl —— L
SO;Me H SO,Me
Compound 306

4-Chloro-N-(3-methylsulfonylphenyl)pyrimidin-2-amine (200 mg, 0.69 mmol) and 6-
chlorobenzofuran-7-amine (127 mg, 0.76 mmol, P1é P. et al., J. Med. Chem. 2004, 47 ,
871) were dissolved in isopropanol (3 ml). IM HCl in diethyl ether (1 drop) added. The
reaction was heated at 90°C for 1 hour then cooled to room temperature and concentrated
in vacuo. The residue was directly injected on an HPLC column (C18, 5 microns, 19 mm
diameter, 100 mm length) of a preparative HPLC-MS system eluting with a mixture of
water and acetonitrile containing 2g/l of ammonium carbonate (gradient). After

evaporation of the solvents, the mixture was repurified by chromatography on silica gel



7.13 (dd, In), 7.47 (dd, de 1H), 7.66 (s, 111),

7.93 (d, 1H), 9.24 (s, 1H), 9.59 (s, 1H).
1.62-1.73 (m 4H), 2.51- 2.63 (m partially hidden
Woowosss33 4H) 2. 77 (t, N -benzo[1, 3]di oxol - 2CGH/GB40074600251

2H), 3.39 (s, 3H), 4.00

174 -

(eluting with 20% to 30% EtOAc in DCM) to give the title compound as a white solid (85
mg, 30%); NMR Spectrum (500 MHz, DMSO) 3.09 (s, 3H), 6.24 (m, 1H), 7.05 (s, 1H),
7.11 (m, 1H), 7.29 (d, 1H), 7.45 (d, 1H), 7.63 (d, 1H), 7.71 (m, 1H), 7.98 (m, 1H), 8.02 (s,
1H), 8.07 (d, 1H), 9.36 (s, 1H), 9.45 (s, 1H); Mass Spectrum MH" 415.

Example 17
The procedure described above was repeated using the appropriate aniline. Thus were

obtained the compounds described in Table 10 below

10 Table 10 £

N
H SO,Me

Molecular | NMR Spectrum
No. Name R Ton (500 MHz, d6-
(Observed) | DMSO)

3.14 (s, 3H), 3.24 (t,
2H), 4.56 (t, 2H),

N'-(2,3- 6.32 (m, 1H), 6.84 (t,
307 dihydrobenzofuran-7-y1)- 1H), 7.02 (d, 1H),
(Note | N-(3- - 383 (MH") | 740 (m, 2H), 7.66
D methylsulfonylphenypyr fo) (m, 1H), 8.01 (d, 1H),
imidine-2,4-diamine 8.17 (d, 1H), 8.22 (s,

1H), 8.86 (s, 1H),
9.49 (s, 1H)




met hyl - Nd3- (2-pyrrolidin-1-

289 yl et hoxy) phenyl ] pyri m di ne-2, 4- Si
214), 6.46 (dd, diam ne 1H),

@02@7@%5?3 (1Ln|) , 2;? 95 (d,

7.07

(dd,

1H, 9.15 (s, IH?T

-175 -

(t, 2H), 5.89 (d, IH),
434 6.03 (s,
6.85-6.90 (m 1H),
1M, 7.27 (dgT/G:IL}'EQO’NOO()zsl

No.

Name

Molecular
Ion

(Observed)

NMR Spectrum
(500 MHz, d6-
DMSO)

308

(Note
2)

N'-(benzofuran-7-y1)-N-
@3-
methylsulfonylphenypyr

imidine-2,4-diamine

381 (MHY)

3.13 (s, 3H), 6.42 (m,
1H), 7.01 (d, 1H),
7.25 (mn, 1H), 7.36
(m, 2H), 7.42 (m,
1H), 7.86 (m, 1H),
8.10-8.02 (in, 3H),
8.19 (s, 1H), 9.49 (s,
1H), 9.55 (s, 1H)

309

N'-(1H-indazol-4-y1)-N-
@3-
methylsulfonylphenyl)pyr

imidine-2,4-diamine

@

381 (MHH

3.16 (5, 3H), 6.53 (d,
1H), 7.21 (d, 1H),
7.32(t, 1H), 7.43 (d,
LH), 7.48 (t, 1H),
7.94 (m, 1H), 8.15
(m, 2H), 8.29 (s, 2H),
9.46 (s, 1H), 9.61 (s,
1H)

311

(Note
3)

N'-(3-chloro-1H-indol-7-
yD-N-G3-
methylsulfonylphenyDpyr

imidine-2,4-diamine

-
-
-
-
.

414 (MHH

3.13 (s, 3H), 6.20 (d,
1H), 7.13 (t, 1H),
7.33 (m, 3H), 7.45
(m, 2H), 7.97 (s, 1H),
8.06 (d, 1H), 8.17 (s,
1H), 9.17 (s, 1H),
9.49 (s, 1H), 11.17 (s,
1H)

312

(Note
4)

N'-(6-
methoxybenzo[1,3]dioxol
-4-yl)-N-(3-
methylsulfonylphenypyr

imidine-2,4-diamine

o; /

@

NH

!

N
cl

N—t

H

OMe

o}

e

415 (MH)

3.14 (s, 3H), 3.67 (s,
3H), 5.97 (s, 2H),
6.29 (d, 1H), 6.46 (d,
1H), 6.76 (s, 1H),
7.41 (m, 2H), 8.05 (d,
1H), 8.21 (m, 2H),
9.13 (s, 1H), 9.52 (s,
1H)




313 (s, 3H), 3.41 (s, hilLbenzo[13]dioxol-4-yl-N

31-1), 6.03 (s, 211), 6.07 290 nethyl -N-(4-

nmet hyl sol f onyl phenyppyri m di ne- 40 SO2Me 399 (bs,
wo2007/088390 (dd, 1H), 6.94-7.01 (m 211), 7.6¥T/GB2007/000251

2, 4-di am ne (d, 21-1), 7.91 (d, 2H, 8.04 (d,

1H), 9.78 (s, I

2007/ 085833PCT/ G112007/ 000251 -165 - No. Nane R4
Mol ecul ar lon (IVI+H+) NVR Spectrum (500 MHz, d6- DVSO0)
Molecular | NMR Spectrum

No. Name R Ton (500 MHz, do-
(Observed) | DMSO)

3.14 (s, 3H), 6.05 (s,
2H), 6.28 (d, 1H),

4-[[2-{3- 0
313 hylsulfonylphenylami 6.86 (d, 1H), 7.26 (d,
methylsulion enylam
N ] y. di y4p d HN 1H), 7.40 (m, 3H),
ote | nojpyrimidin-4-
Py _ . 428 (MH') | 5 &1 (5 br, 1H), 8.09
5) _ | yllamino}benzo[1,3]dioxo o
o/ (m, 2H), 8.21 (s br,
le-5-carboxamide
1H), 9.42 (s, 1H),
9.54 (s, 1H)

3.11 (s, 3H), 6.41 (4,
1H), 7.30 (m, 1H),

314 | N'-isoquinolin-5-y}-N-(3- ' 7.36 (d, 1H), 7.73 (&,
(Note | methylsulfonylphenyl)pyr - I N 392 (MH 1H), 7.96 (m, 3H),
6) imidine-2,4-diamine _N 8.13 (m, 3H), 8.53 (4,
1H), 9.36 (s, 1H),
9.51 (s, 1H)
Note 1:
2,3-dihydrobenzofuran-7-amine (Birch A. et al. J. Med. Chem., 1999, 42, 3342)
Note 2:
Benzofuran-7-amine (P1é P et al., J Med. Chem, 2004, 47, 871)
Note 3:
3-Chloro-1H-indol-7-amine (P16 P et al., ] Med. Chem, 2004, 47, 871) €
Note 4:
6-Methoxybenzo[1,3]dioxol-4-amine (Astrazeneca, PCT Appl. W02002016352)
Note 5:

4-Aminobenzo[1,3]dioxole-5-carboxamide (Dallacker F., Annalen, 1960, 633, 14)

Note 6:

5-Aminoisoquinoline and 4-chloro-N-(3-methylsulfonylphenyl)pyrimidin-2-amine were
reacted using Buchwald type conditions (procedure described in Example 24, Step 2,

except that the mixture was irradiated in the microwave at 130°C for 15 minutes)




15

20

291 N-[4-114-(benz(41, 31di oxol -4-y1-

nmet hyl - am no) pyrhnidin-2- y (jaminol phenyljacetarn i

de at NHCOwe RIP 378 2.00 (s, 3H), 3.38 (s, partially

' 1120, 311), 5.91 (d, IH, 6.01 (s, }

“@g}ﬂ%@‘s On, 1H), 6.90-6.97(m 211), 7.37 (8?%?107’00"231

7.56 (d, 211), 7.94 (d, 1H), 9.08 (s, 1H), 9.75 (s,

11-1). Exanple 14 Startibg-materi al

N- ( 2- met hylsul f onyl pyri m di n-4-0411-i ndazol - 4-anmi ne A

m xture of 4-chloro-2-nethylthiopyrimdine (2.75 m,
Exam@le 18 mol ) and 4- am noi ndazole (3.0 g, 22.5 mml) and

and rinsed with ether. T soPi d was taken in water,
the pH adjusted to 7 ble a ad@~ i on of aqueous sodium

Y, = 2 S0 L4 = p
was added and the resultrem pltate was filtered
h

HN / bonat e _and andthes vvasoflltered and rinsed with
2 r, et her and dr|e er uumto yield 5.7 ¢
3 of a pale yell ow oI| Spectrum (500 MHz,
‘bae 46 (s, 3H), 6.69 ( 7.23 (d, 1H), 7.31
(t, 1H), 7.71 (d, 1H), 8. 16 , 8.23 (s, 111),

9.71 (s, 1H), 13.1 (br s, 111) I\/ass spectrum M+
258. -166 - m Chl or oper benzoi c acid (6.81 g, 27.7
nmol ) was added to an ice-cool ed sol ution of

The plp2eduneddsyitsad|ifi Enyrhyply 1.6 madtqpeaaems)ingmemhm& 26(3-amigeriZne

by e i oA o8 e f SPe P g A0 SpHERIRT of Jen
hydré@shaG@NeER Y 0BtRdadich |ouér&iﬂaﬂc6h1 Maﬂtﬂsd'leidalmﬁdﬁ &odi u m
bi car bonat e .and _bri ne, and ri eg)%ég g I\%%gtz Aft
diangepBeod {9 BRIBHY D RRd EEAUREH tf’ﬂ fegrgen g Teq)in
THH '6_50 Ly ﬁfd%drﬂatgér%%@ﬁfca gé‘lcteﬂﬁthtell%tEQO%!c\lﬁDCM)] as the aniline.

-met hyl sul fon rimdin-4-yl1)-1Hi ndazol -am ne
Aftet Qouhng thef';/l%ie agxtgr%gzgq% pgnceNerchéct%qa w1t WEp in B%lo

ml) %’)B % :{to&lsa]t_ W éen%%@;a?ng dAf}t_ﬁr 'EQ/aé)OZatl%g of th%%ofv@hts 2(1?9 1v§31aue§@as
direct})ipjedt8d on @b HPEC el (Q\l/&s%mgp@nst tﬂhmm mmetzgd 0 g length)

ofa Rﬁeegagyeggﬁg{i%)% St em elt[t 1ngle12LaL inix az v water 4an§1| cet\%rrultr}%le din
cont&n&g&gdioﬁﬁinh@nﬁmmmbmﬂtezgﬁdﬁﬁt)m nge BiGisobyi2-d3 i n

R e R e R

SpedtBim: 956 VMR t)tvmm B3, 31{)me17 hexyanislasne, (1), €49 Imj 1H), 6.61

|
(1o Brl ndamy JUETRI STl b 16 SR Bo M L Piaids D,
953ﬁg¥mt}bema§§§?e@t}u&7ﬁﬁ+§¢1 10 m nutes. The reaction

cooled to roomtenperature and purified on
eparative HPLC- 20 M5 system (Col umm: C18, 5
@Qlﬂ%, 19 mm di anet er, 1’&(@\: ength; elution with a
HNgradb%nt of water and acet cont ai ni ng 2g/ 1 of
N/Latmonl um car banate); evaporlat i o of the collected
' 3 s gavethetltle onPoun 5 my, 61%; NWR
Spettyem: 3.66 (s, 6H), 6 9 1—@«9 647(d 1H),
7.04d dNH2H), 7.20 (d, 1H), : 7.97 (d,
1H), 8.10 (s, 1H), 8.30 (s, 1H) %3(3 1H), 9.39
(s, 1H), 13.06 (s, 1H); |va 155#1 m M 363. 25
-167 - Table 9 No. NarreR lon (WO NMWR
A mRARé 6%&1&@06—[‘{U@B-ﬂ@myl%@%rlphenyl)ammo]pyrnmdln 4-

ylJamino]phenol (260 mg, 0.70 mmol), trimethylorthoformate (0.614 ml, 5.6 mmol) and p-



20

2.03 (s, 3H), 2.12 (s, 31-1), 6.45 (d, 1H),

7.04 (d, 11-1), 7.18 (d, N [5-[[4-(11-1-indazol-4-

111) , 1.29 (dd, 1H), 293

WOPRITIOAEPPYri m di n-2-yl Jam no] -2- | S 374 7. 4@qIdeB200714p9251

7.74 et hyl - phenyl jacetam de NHAc (d, 1H), 8.01 (d,

I H), 8.07 (d, 1H), 8.38-(s, I H), 9.14(s,

1H),
toluenesulfonic acid (5 mg) was heated at 95°C for 30 minutes. After evaporation of the
solvent, the residue was purified by chromatography on silica gel (eluant: 60% EtOAc in
DCM) to give the title compound (60 mg, 22%) as white solid. NMR Spectrum: (500
MHz, DMSO) 3.14 (s, 3H), 6.45 (d, 1H), 7.41-7.33 (m, 3H), 7.55 (d, 1H), 7.91 (4, 1H),
8.00 (d, 1H), 8.13 (d, 1H), 8.19 (s, 1H), 8.75 (s, 1H), 9.57 (s, 1H), 9.69 (s, 1H); Mass

spectrum: MH' 382.

Example 19
N'-benzooxazol-4-vl-N-(3-methylsulfonvlphenyl)pyrimidine-2.,4-diamine

Qg gV,
HN S HN S

1t ~ I/} ~N
Ay O Wy 9
H,N . NTSN . |
|\/’\N K/\N
BocHN OH H H
HN OH Ny O
Compound 316

The procedure described in Example 18 was repeated using tert-butyl N-(2-amino-6-
hydroxy-phenyl)carbamate (365 mg, 1.63 mmol, Astrazeneca, PCT Int. App. WO
2003053960 p 59 Ex. 3 starting material) as the aniline:

2-amino-3-{[2-[(3-methylsulfonylphenyl)amino]pyrimidin-4-yljamino]phenol (260 mg,
47%), brown solid; NMR Spectrum: (500 MHz, DMSO) 3.14 (s, 3H), 4.30 (m, 2H), 6.05
(d, 1H), 6.48 (m, 1H), 6.62 (m, 1H), 6.73 (d, 1H), 7.39 (m, 2H), 7.96 (d, 1H), 8.20 (m, 2H),
8.51 (s, 1H), 9.30 (m, 1H), 9.43 (s, 1H); Mass spectrum: MH" 372.

N'-benzooxazol-4-yl-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine (90 mg, 36%),
white solid; NMR Spectrum: (500 MHz, DMSO) 3.16 (s, 3H), 6.68 (d, 1H), 7.50-7.39 (m,
4H), 8.14 (d, 2H), 8.32 (m, 2H), 8.76 (s, 1H), 9.63 (s, 1H), 9.67 (s, 1H); Mass spectrum:
MH" 382.
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9.28 (s, 110, 9.35 (s, 11), 13.05 (s, 1H) /

-z 011 2.87 (bs, 3H, 2.97 (bs, 3H), 6.48 (d,
1H), 7.27 (d, In), 7.33 (dd, 1H), 7.65
v@cf' £0%§/8815z'§3' ndazol - 4- PCT/GB2007/000251
-179 -
Example 20

3-[4-(1H-indazol-4-yl-methyl-amino)pyrimidin-2-yl] -N,N-dimethyl-benzamide

A mixture of 4-chloro-2-methylthiopyrimidine (2.4 ml, 20.7 mmol) and 1-benzylindazol-4-
amine (4.15 g, 18.6 mmol, Kampe W. et al, Ger. Offen. DE2737630) and hydrogen
chloride (1 drop, 4N in dioxane) in n-butanol (55 ml) was heated at reflux for 3 hours.
After cooling and evaporation of the solvents, the residue was stirred with water. The pH
was adjusted to 7 by addition of aqueous sodium bicarbonate and the mixture was
extracted with DCM. The organic layer was washed with water and brine, and dried over
MgSO, . After evaporation of the solvents, the residue was purified by chromatography on
silica gel (eluant: 10% to 70% EtOAc in petroleum ether) to give 1-benzyl-N-(2- |
methylsulfanylpyrimidin-4-yl)indazol-4-amine (5.6 g, 78%) as an orange solid. NMR
Spectrum: (500 MHz, DMSO) 2.36 (s, 3H), 5.65 (s, 2H), 6.69 (d, 1H), 7.40-7.20 (m, 7H),
7.76 (d, 1H), 8.17 (d, 1H), 8.28 (s, 1H), 9.73 (s, 1H); Mass spectrum: MH* 348.

N
N ‘N
N 4

Methyl iodide (I ml, 16.1 mmol) was added to a mixture of 1-benzyl-N-(2-
methylsulfanylpyrimidin-4-yl)indazol-4-amine (5.6 g, 16.1 mmol) and cesium carbonate
(10.5 g, 32.3 mmol) in acetonitrile (60 ml). The mixture was stirred at room temperature
for 18 hours. The mixture was diluted with acetonitrile and the solids were filtered off.
After evporation of the solvents, the residue was dissolved in DCM, filtered and purified
by chromatography on silica gel (eluant: 10 to 40% EtOAc in petroleum ether) to give 1-
benzyl-N-methyl-N-(2-methylsulfanylpyrimidin-4-y1)indazol-4-amine (5 g, 86%) as a



(dd, 111), 7.81 (d, 294 ylam no)pyrimdin-2-yliam nol -
374 111), 7.92 (d, H), N, N-dinethyl-benzam de 8.14

(d, 1H), 8.26 (s, 1H), 8.74 (d, In), 9.16 (s,
WORpQ7/083833 (s, 111), 9.55 (s, In), 1 PCTIGK2807/000251
11-1) -168 - No. Nane It Mol ecular |on
-180 -

solid. NMR Spectrum: (500 MHz, DMSO) 2.41 (s, 3H), 3.52 (s, 3H), 5.70 (s, 2H), 5.95 (d,
1H), 7.13 (d, 1H), 7.34-7.25 (m, 5H), 7.47 (1, 1H), 7.75 (d, 1H), 7.91 (d, 1H), 7.96 (s, 1H).

Potassium tert-butoxide (97 ml, 97 mmol, 1M solution in THF) was added to a mixture of
1-benzyl-N-methyl-N-(2-methylsulfanylpyrimidin-4-yl)indazol-4-amine (5 g, 13.85 mmol)
in DMSO (9.9 ml) — THF (20 ml) at room temperature. Oxygen was bubbled through the
solution for 20 minutes while maintaining the temperature below 30°C with a cooling bath.

10 The mixture was quenched with saturated aqueous ammonium chloride and extracted with
EtOAc. The organic layer was washed with water and brine, and dried over MgSO,. After
evaporation of the solvents, the residue was purified by chromatography on silica gel
(eluant: 10% to 70% EtOAc in petroleum ether) to give N-methyl-N-(2-
methylsulfanylpyrimidin-4-yl)-1H-indazol-4-amine (3.1 g, 83%) as a white solid. NMR

15 Spectrum: (500 MHz, DMSO) 2.44 (s, 3H), 3.52 (s, 3H), 5.91 (d, 1H), 7.09 (d, 1H), 7.44
(t, 1H), 7.56 (d, 1H), 7.91 (m, 2H), 13.34 (s br, 1H).

m-Chloroperbenzoic acid (6.81 g, 27.7 mmol) was added to an ice-cooled solution of N-
methyl-N-(2-methylsulfanylpyrimidin-4-yl)-1H-indazol-4-amine (3 g, 11.1 mmol) in DMF
20 (80 ml). The mixture was then stirred at room temperature for 4 hours. The mixture was
concentrated, diluted in DCM, washed with sodium bicarbonate and brine, and dried over
MgSO,. After evaporation of the solvents, the residue was triturated in ether and dried to

give N-methyl-N-(2-methylsulfonylpyrimidin-4-y1)-1H-indazol-4-amine (2.4 g, 72%) as a
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(M F1t) NWR Spectrum (500 MHz, d6- DMSO 295

34[ 4- (1H i ndazol -4- yl am no) pyri m di n- 2-

yl I am noThenzarni de | P CONH2 346 6.49 (d, III) 7 18

“g 111), 7.23-7.33 (in, 311), 7.41 (d, 1H), (%
Q390708383 (qq, 1H) 7.99 (d, 1H) 8.11 (d, 116111/932 71409251
(s, 1H), 8.32 (s, 9. 31B5 939 (s, 111),

13.05 (s, 111) 296 [4 (-1 rndazol

ylanino)pyrinidin 2- yl]anlno] N- nethyl benzanide z/ 0

caelic VIR Specourds0 Yz, DMSQ) 90, 3701339 G, 5. 648 (m, 18D,

whitegelid. MR Spegigur:

; 8 (s 111),
718&31 EH) ?4%%@%52]6;2(21 1}% 4?%) 1H}33 e 11%)2 5 35 1%
1H), 13 05 (s, 1H) 297
N -(11-1-in zol -4-yl)-N(3-
oxazol nyl) pyri m dige-

'N“di ami ne 010 | N 370

Me(és G / 7.117.20 (m } 29 111), 7.33

28237/ 7 50 (s, 111), 7.74 ({ dd, 7.93 (d,

\?FZ‘T IN) —8—33 (s, 1H @3-t “Udhmes. 39
(s . 9.37 (s, 1H), 9.43 (s, 111)H 13.05 (s, “1H)
-169 - NMWR Spectrum Ml ecul ar 19 ne500 MHz, d6-
(Mr11+) HVMBO) 2.82 (s, 6H), 6.3 ”&’6“ 6. 44 (d

11-1), 7.03 (dd, 1H), 7.09 (ad, 1H) 73 6-

N (3- dlnethylanlnophen¥1 -N1-7.21 (in 7.26
A mixture of N-methyl-N-~(2-methylsulfonylpyrimidin-4-yl)- fH -indazol-4-amine (200 mg,

0.66 mmol), 3-amino-N,N-dimethyl-benzamide (130 mg, 0.79 mmol) and hydrogen
chloride (4N in dioxane, 0.165 ml, 0.66 mmol) in 2-pentanol (3 ml) was irradiated ih a
Personal Chemistry EMRYS™ Optimizer EXP microwave synthesisor at 150°C for 15
minutes. After cooling and evaporation of the solvents, the residue was dissolved in DMF
(1.5 ml) and concentrated aqueous ammonia (50 pl) was added. The mixture was injected
on an HPLC column (C18, 5 microns, 19 mm diameter, 100 mm length) of a preparative
HPLC-MS system eluting with a mixture of water and acetonitrile containing 2g/1 of
ammonium carbonate (gradient). Evaporation of the fractions gave the title compound (69
mg, 27%).

NMR Spectrum: (500 MHz, DMSO) 2.90-2.97 (br s, 3H), 2.97 (br s, 3H), 3.55 (s, 3H),
5.74 (d, 1H), 6.86 (d, 1H), 7.10 (d, 1H), 7.22 (dd, 1H), 7.45 (dd, 1H), 7.55 (d, 1H), 7.75 (4,
1H), 7.80 (d, 1H), 7.88 (d, 1H), 7.92 (s, 1H), 9.34 (s, 1H), 13.31 (br s, 1H); Mass spectrum:
MH" 388




2981H i ndazol - 4-yppyri me-2, 4-346 (dd, 111), 8.01 (d,

di am nelH), 8.07 (d, 1bl), 831 (s, 114), 8.95 (s,

11-1), 9.33 (s, 1H), 13.04(s, 111) 2.66 (t, 2H), 3.57

WOR007/085833 4. 62 (t, 1H), .43 (d, 1H), 7.07 (dRCTH:B2077/@0O251

(d, 11-), 2-[4-[[4-(11-1-indazol-4-OH 7.29 (dd, 1H),

7.62 299 ylam no) pyrimdi A& 347 (d, 21-1), 7.95 (d,

111), yl Il am no)phenyl |l ethanol 8.07 (d, IF!'), 8.30 bs,

1H), 9.09 (s, 1H 9 36 (s, I H, 13.05 (s, 1H 3.62
Example BH), 3.72 (s , 6.42 (d, 1H), 6.83 (d, 11-1),

The fics g b i 4 LR S it 47 he s AAD g gpiline

in thé 1a37 stég], Thikfwere obtained the compounds described in Table 11 below.
Owe7.95 (d, 1H), 8.06 (d, diamne IF!'), 8.30 (s,
111). 8.98 (s, 11-1), 9.33 (s, 111), 13.05 (s, 1H)
-170 - Molecular lon (Mrgidlys NVR Spectrum (500 MHz,
d6- DIVISO 6.31 (dd, ITD—6.39 (d, 11-1), 7.17 (d.
111), 7.21 (ad, 111), 7.2 7.32 On, 310, 7.98 (s,
11), 8.03 (d, 111), 8.d5 (d, 111), 8.33 (s, 1H), 8.92
(s, 111), 9.28 (s, 1wy, X0.89 (s, IH), 13.04(s, 1H)
3.39 (s, 2H), 6.39 (dn*h) Je 68 (d, 111), 7.21 (d, |

H, 7.28 )\
SNON-R
Molecular
NMR Spectrum (500
No. Name R lon
MHz, d6-DMSO)
(Observed)
3.17 (s, 3H),
3.59 (s, 3H), 5.73 (4,
N-methyl-N-[2-(3- 1H), 7.12 (d, 1H), 7.39-
methylsulfonylphenyl)py 7.49 (m, 3H), 7.57 (d,
318 . . 395 (MH")
rimidin-4-y1}-1H- - SO.Me tH), 7.86 (d, 1H), 7.89
2
indazol-4-amine {d, 1H), 7.93 (s, 1H),

8.69 (s, 1H), 9.69 (s,
1H), 13.33 (br s, 1H)

3.58 (s, 3H), 5.70 (d,
1H), 7.11(d, 1H), 7.26
(br s, 2H), 7.37-7.39
3-[4-(1H-indazol-4-yl- (m, 2H), 7.45 (dd, 1H),
319 methyl-amino)pyrimidin- . Q 396 (MH") 7.56 (d, 1H), 7.77 (d,
SO,NH, 1H), 7.86 (d, 1H), 7.92
(d. 1H), 8.56 (s, 1H),

9.58 (s, 1H), 13.32 (br
s, 1H)

2-ylJbenzenesulfonamide




(dd, | H), 7.39 (dd, 1H), 7.68 (s, 111), 7.86 (d, 1H),

8.04 (d, 1H), 8.27 (s, 1H), 9.03 (s, 1H), 9.35 (s,

111), 10.20 (s, 1H), 13.06 (s, 111) 4.43 (d, 2H), 5.11
111),. 6.46 (d, | H), 6.90(d, IH), 7.18 (a

"%%‘{97’?’&? 3111), 7.30 (dd, 1H), 7.61 (d, 110, ‘?C?/@B}&_&"”/"OOZDI
7.97 (d, | H, 8.09 (6, 111), 831 (s, 114), 9.18

(s, IH), 9.37 (s, | H, 107%88-(s, 1E0 WO

2007/ 085833PCT/ GB2007/ 000251 -171 - No. Nanme R

~—Molecular—on (MAD -NMR-Spectrum (500 Mz, d6- DNVSQ)

304 N431[4-014 indakol -4- yl ami no) pYPsHaai an@le}Qc]r@H‘(soo
Nono) p¥earey| ] met hanespl f onanRi de | P |NHS@n Me g‘
311)| 6.48 (d, 1/1)| 6.78 (ddd, II (bbseyve%ﬂ & 46

7.19 (d,—111) 7.31 (dd I H 7 54 <761 (d

11-1), 8.01 (d, 1H)| 8.09 (d. 111), 8.32 (b -56|(?sz?%‘)"§‘.‘?z<%
(s, IH, 9.35 (s, 1H), 9.61 (bs, 111), 13. 0B @ F),)s5.70
Exanpl e 15 (d, 1H), 6.84 (4, lH),

NA5- lehl benzo[ 1, 31di oxol -4-yl) - N42-di rreth m._no
I - N-l](?‘é“?{‘ﬁé’t%ﬁy‘ﬂ“{s'ﬁ] f bnyl yl ) pyrilmi di ne-2 A AL ORI 2592(}6‘1
320 nplouatiet -@0®)pyrimidin- 347 (MH") lH) 7.44 (dd, 1H),

2- Ch) Dyipndbifedsimedal or p- 1; 3 Benzotl oxol- 4-yQplr.iai digh 2,276
rnine (2.0 g, 7.07 pmol) was dissadlved in D%/F éégs
Sodi um hydride (60% 680 ing, 17 nmmol) was dé{ :
fol lowed 10 by 2-di fret hyl am noet hyl chl ori géd! (G, 1H),9.17¢,
(hydrochloride, 1.22 g, 8.5 nmmol) |and t he NimiuBemHNASH)

Ia + Al + [l aVWa it Af + ~ P PP PN TR P
I at U at JULC OVCEITT [ LLLYE {-\I U<l cVvVqgput aL| O 2]9 gb 335
reduced pressure, the residue was |purified ongu( TD’ § G

gel chromat ography (0-5% MeOH i n et hyl enef R ¥ il &k 6.74

to yjeld N (5- (dd, 1H), 7.10 (4, 1H),
chl or bbEAEGT 196 oko1- 4-y1) - N- (2-[chl or opyfi {131 &, E‘H)47M3(dd
) - N, Nddhetrgt hyl - et hape- di am ne as a coj orl ess oi |

£8. Abaihyoydadho: NVR S um (504 Ml(—% L DVBOAE’ % Gt}
152. 93{]%? 6H) 3 34 (t, 2PNASe,88- 3 84 ¢ (1w, 7.72 s, 1H),

4.441% 5.18-6.25 (m 311), 7.1P.4 dlg{é@,,(s
7.19 1(1@11%614%1)%“@ 17 (bs, 1H); Masg Spectru %
i

-172| - The procedur ¢ described in |Exanple a0, 9-57
conmppunds) was repeated using N (5- (bs, 1H), 13.32 (br s,
chl of obenzo[ 1, 31di oxol- 4- yl) N-(2-|chl or opyrlmﬂ' di n- 4- y1

\ N

) ™ I'\\I' di nEt hyl e_t h IIU 1 L dl (J.III I U \20 Ily H LS
and B-rmet hyl sul fonylaniline hydroghl ori de g” 8 58 8&

ol %)%cept that the m re was |heat ed fﬂH)B?Hélvar%D“z
Yield , 36% ; |NVRI5 $pectrum (500 Mz, PYBOAG, ),
TFAd dllzowllfpghenw 3.27-%.29 (m |2H), 3.2 7513(3 09(d
2291} GHSBaHR -y , 4. 45-4°50 (m JH)W(,Qng (d fﬁg). ,
6.23 &ghyl_%;gmdmz_.z;ﬁ d, 7.23 (|d 7 TS 43 (@310, 7.54
(m 2H), 7.91 (d, 14),'8.10“@/,0 1H) | 8 21 m,me)sxm,m),
Mass| $B8E rum VMH 490. 7.93 (s, 1H), 8.88 (s,

1H), 13.31 (brs, 1H)




Exanple 16 io0
1V- ( 6- ehl or obenzof uran- 7-yl ) - N- ( 3- net hel sul f onyl phenyl
)pyri m di ne-2, 4-di am ne Cl Sodi um hydride (13.4 g,
wWeaW7MBPErsion in mneral oil) was added porRATHEB2AH7HE0251
to a ice- cooled solution of 3-nethylthioformnilide
(6.7 g, 40 nmmol ) [ preparedl8y- heating 3-
15nmethyl thioaniline (13.9 g) in formc acid (50 m)
for 2 h at reflux, evaporation of the solvent,
xamg t| oni ng W|th et hyI acetate / ag. sodium
h siill .(10%

iraed at roomtenperatureofo'r 10 m nutes, then
E;]i at OC. 4- Chl oro-2- nft hyl sul fonyl pyri ni di ne

, 44.1 mrnol, L. Xu etyal, J. Og. Chem 2003,
i388) was added portionw se to the 20 m xture. The

re on was_warned to roo nperature, stirred for
I/\Q OtNH, and quenchedrca with water. The

o\/rh xture was extract edg h EtOAc. The organic |ayer
was washed with water and brine, dried over MpSO4 and
i &.ﬁﬂ? e asiigy ‘0@‘2”% olhic28idTB ofl
Ami %g‘?ﬁﬁ’g gt e hot-[lgle‘lg lge N ?AE)C %érggpyr?z‘nﬁgfl n- - 1'(‘_8 jwas
heatedistt heflus i 2almpk s Mhytc)diognhmgmaswm csmentdatécgalgl)the remdue

ves SRS ERO ST B S8 R0l OB

over Mg SN Blftef SQpodation SGherdglventt, therresiduenvazpuigfiat by ri n g at

chrofpRBEtsHY BhS LY (AR de 114 B EEi A DRRBAR & e hiod

dlmo\ﬁpﬁdmnvxﬁilﬁfnnaﬂﬁﬂd@moo g, G895 bs ARSidCRRASEPEIRILL ql/m‘ozsm ve
4 chI or o- N- ( 3- net hyl sul f anyl phenyl ) pyri m di n- 2- am ne

71% . NVR WD 20071085 CT/ G112007/ 000251
3 Spectrum (500 MHz, DMSO 1 (s 3H) 6.76 (d,
98 (m 1H), 7.29 (m 2H) , N7 64 8.29

; Mass Spectrum MH 252
rbeﬁ—zm—c—a-c:|d(1369 % gngth, 55
as” added portionw s oI ed sol ution

5. Of 4-chltbro- N-(3- net hylsulda Iphen))bpyl i mi di n-2-ani ne
6.6 g, 26.3 nmol) in DCI\/I( 50 nl). The m xture was
tirre Lo koom .t for hour m xture

5.5 E Sy AR TR B 3 e P Rled ™ T S

metlr;rcsﬁilfbumylﬁgtrmﬂhe mleng,t Ih&inmbnol)neere Abtted acuahgrtatpraadwot in

t t, th fi b o .
Exargilg R KAy RS Bl sy
(3149@/,%1«9/ @bb S NMISSB@MWJ §SUOfMH)i|IDIhIS(DyQ%|(ﬂnUBId) B-72-(m, $H),

amn NVR Sp ectr m (500
6-19M,|21,H) 3%12(@ ‘é’s(d éﬂ) 97;4(@,71@@1_1\@1%@_@% é

7.999m 1H), 8.39 (s, 114), 8.52 (d, 111), 10 44 (s

114) ; ss Spectrum Mr 284 IS SO2Me ound
4- Chlyet o- N- £3- net hyl sul f onyl phenyl ) pyrj m di n- 2- g
(200 |ng, 0.69 nmol) and 6- chl orobenzo ol an 7Ha
(12 . mnol —PLQ B, et al. Ned
0 7 /‘B were dissolved in |sopr
1in cﬂetNyI ether (1 drop) addFd\ on
o s heated at 90C for 1 hour ther’b Ied td-lroom

tenperature and concentrated in va The residue was
directly injected on an HPLC col um C18 crons,

19 mm di aneter, 100 rum |l ength) of a~Pre ?3’5‘?:}2‘

HPLC- M5 system eluting with a m xture of water and
acetonitrile containing 2g/1 of ammoni um car bonate
(gradient). After evaporation of the solvents, the

m xture was repurified by chromatography on silica gel
WO 2007/ 085833PCT/ GB2007/ 000251 -174 - (eluting with
20% to 30% Et0OAc in DCM to give the title conpound as
a white solid (85 ng, 30%; NWR Spectrum (500 MHz,
DVS0) 3.09 (s, 3H), 6.24 (m 1H), 7.05 (s, 1H, 7.11
(m 1H), 7.29 (d, 1H), 7.45 (d, 1H), 7.63 (d, 1H),




The procedure descri bed above was repeated using the
appropriate aniline. Thus were obtained the conpounds
described in Table 10 below I Dlable 10 R NH Jk. N N

o2 .. Nane R Mol ecular lon (Observed) NVR Spectrum _
"?%6?%?%'}1?3,3 d6- DVBO)  * 0 114 (s, 31-1). 3. BGTLpMOTO0zs:
2H)

, 4.56 (t, 21-1), 6.32 (m 1H), 6.84 (t, 307
di hydr obenzof uran-7-y1l) - 'lﬁl), 7.02 (d, 1H), (Note
N- ( 3-

4-chloro-N-(3,5-dimorpholin-4-ylphenyl)pyrimidin-2-amine (100 mg, 0.27 mmol) and 4-
aminoindazole (39 mg, 0.29 mmol) were reacted according to the procedure in Example
16, step 3, to give the title compound (70 mg, 56%) as a solid. NMR Spectrum: (500 MHz,
DMSO) 2.96 (m, 8H), 3.66 (m, 8H), 6.09 (s, 1H), 6.42 (d, 1H), 6.88 (s, 2H), 7.18 (d, 1H),
7.25 (t, 1H), 7.91 (m, 1H), 8.07 (d, 1H), 8.27 (s, 1H), 8.87 (s, 1H), 9.33 (s, 1H), 13.03 (m,
1H); Mass spectrum: MH" 473.

Example 23
The procedure described above in Example 22, step 3 was repeated using the appropriate

aniline. Thus were obtained the compounds described in Table 12 below.

Table 12
®
R
N HN
N
L -
N NTON
0
Molecular
NMR Spectrum (500
No. Name R Ton
MHz, d6-DMSO)
(Observed)
2.90 (m, 8H), 3.65 (m,
N'-(3~chloro-1H- 8H), 6.02 (s, 1H), 6.18
15 indazol-4-y1)-N-(3,5- (d, 1H), 6.83 (s, 2H),
§ dimorpholinopheny! - 7.39-7.28 (m, 3H), 8.01
(Note 1) rpholinophenyl) __NH 507 (MH") (m, 3H)
pyrimidine-2,4- N (4, 1H), 8.74 (s, 1H),
(o]
diamine 8.91 (s, 1H), 13.3 (m,
1H)
N-(3,5- 2.47 (s, 3H), 2.90 (m,
dimorpholinophenyl) 8H), 3.65 (m, 8H), 6.02
326 -N'-(3-methyl-1H- P (s, 1H), 6.06 (d, 1H),
(Note 2) | indazol-4- NN/NH 487 (MH) | ¢ 6 (s, 2H), 7.07 (m,
yDpyrimidine-2 4- 1H), 7.28 (m, 2H), 7.97
diamine (d, 1H), 8.71 (s, tH),
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20

25

383 (m() 7.40 (m 2H), 7.66 1) nethyl sul fonyl phenyppyr

(re, 1H, 8.01 (d, 1H), imdine-2,4-diamne 8.17

(d, 1H), 8.22 (s, 111), 8.86 (s, 1H), 9.49 (s,
wWoIR07/09¥8320071085833PCT/ GB2007/ 000251 - 175 - Mda/GBIasmn0oR51

Mol ecul ar 1on (observed) NWVR Spectrum (500 MHz,

d6- DMSO) 308 (Note 2) N -(gygnzofuran-7-yl)-N (3-

nmet hyl sul f onyl phenyl ) pyr imdine-2,4-dianine * o

Molecular
NMR Spectrum (500
No. Name R Ion
MHz, d6-DMSO)
(Observed)

8.91 (s, 1H), 12.66 (m,
1H)

Note 1: 3-chloro-1H-indazol-4-amine was made as follows:

3-Chloro-4-nitro-1H-indazole (500 mg, 2.54 mmol; M. Benchidmi et al., J. Het. Chem.,
1979, 16, 1599) in ethanol (20 ml) was hydrogenated at atmospheric pressure in the
presence of platinum(IV) oxide (50 mg) at room temperature for 1 hour. After filtration of
the catalyst, the mixture was concentrated and purified by chromatography on silica gel
(eluant: 0% to 6% EtOAc in DCM) to give 3-chloro-1H-indazol-4-amine (242 mg, 57%) as
an orange solid. NMR Spectrum: (500 MHz, DMSO) 5.57 (s, 2H), 6.21 (d, 1H), 6.61 (d,
1H), 7.05 (t, 1H), 12.84 (m, 1H); Mass spectrum: MH" 168.

Note 2: 3-methyl-1H-indazol-4-amine was made as follows:

A solution of dimethylzinc (2.07 ml, 4.14 mmol, 2M in toluene was added dropwise to a
mixture of 3-bromo-4-nitro-1H-indazole (500 mg, 2.07 mmol; M. Benchidmi et al., J. Het.
Chem., 1979, 16, 1599) and [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(II)
(43 mg, 0.062 mmol) in 1,4-dioxane (8 ml) under argon. The mixture was heated under
reflux for 2 hours. After cooling, methanol (0.5 ml) was added, followed by 2N
hydrochloric acid (3 ml) and DCM (10 ml). This mixture was stirred for 30 minutes. The
organic layer was collected, washed with saturated aqueous sodium bicarbonate, water and
brine, and dried over MgSO4. This solution was concentrated under vacuum to give 3-
methyl-4-nitro-1H-indazole (235 mg, 64%) as a solid used without purification in the next
step. NMR Spectrum: (500 MHz, DMSO) 2.61 (s, 3H), 7.52 (m, 1H), 7.93 (m, 2H), 13.54
(m, 1H); Mass spectrum: MH' 178.

3-Methyl-4-nitro-1H-indazole (100 mg, 0.56 mmol) in ethanol (10 ml) was hydrogenated
at atmospheric pressure in the presence of platinum(I'V) oxide (10 mg) at room temperature
for 1 hour. After filtration of the catalyst, the mixture was concentrated to give 3-methyl-
1H-indazol-4-amine (90 mg, 75%) as a yellow solid. NMR Spectrum: (500 MHz, DMSO)
2.58 (s, 3H), 5.26 (s, 2H), 6.12 (d, 1H), 6.55 (d, 1H), 6.92 (t, 1H), 12.14 (m, 1H); Mass
spectrum: MH" 148.




20

381 (Ml-1+) 3.13 (s, 3H), 6.42 (m 1H), 7.01 (d, IH),
7.25 (in, 14), 7.36 (in, 2H), 7.42 On, | H, 7.86 (m
11-1), 8.10-8.02 (n, 34), 8.(15;1(5,(]'14)', 2.42 (ﬁﬁ .
- 55 (s, 1 309 N - -i ndazol -4-y1) - - )
v%%@%hyp:ﬁlfogylphg%yppyr im'oline-2,4-o|iam‘ne2"2]-”2335"0i”""‘m1
381 (MEl.) 3.16 (s, 34), 6.53 (d, 14), 7.21 (d,.111),
7.32 (t, 1H), 7.43 (d, | H18%-48 (t, 111), 7.94 (in,
1H), 8.15 (n, 2H), 8.29 (s, 2H), 9.46 (s, IR, 9.61
S 311 (Note 3) N (3-ehloro-1Hindol-7- yl1)-N-(3-
Ex ul fonyl phenyQopyr i m di ne-2, 4-diamne 414 (MO

| 7e.33. ON,
,.9@)1_1&2,4@13531’11@3 5 17

s, 14), 9.17 (s, 1H), 9.49s, 1H), 11.17 (s, 1H) 312

gNQQe Z1) N -(6- net hoxyben,3] di oxol -4-y1)-N(3-

nmetlhyl sul f onyl phenyl ) py HNi miYdi he- 2, 4- di am ne a) 05! o.
5 ML- 1+) 3.14 (s, %é; , &67 (s, 31-1), 5.97 (s,

.

6,29 (d—THr, 6.46) (d] 111), 6.76 (s, H1), 7.41
CFemN 2H), 8.05 (d, 14p-8)2Z1 (n, 2H), 9.13 (s, 1H)
9.52 (s, 1H) WD 20071085833PCT/ GB2007/ 000251 - 176 -
A mgturg\efrhsnRokariob 7 telmne (186 mg, 1.01 mmol, Astrazeneca, PCT Appl.

W02003053960), 2.4-dichloropyrimidine (150 mg, 1.01 mmol), DBU ( 0.197 ml, 1.32
mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (58 mg, 0.1 mmol, also named
xantphos) and tris(dibenzylideneacetone)dipalladium(O) (58 mg, 0.1 mmol, also named
Pd2dba3) in dioxane (3 ml) under argon was irradiated in a Personal Chemistry EMRYS™
Optimizer EXP microwave synthesisor at 110°C for 10 minutes. After cooling and
evaporation of the solvents, the residue was dissolved in DCM and purified by
chromatography on silica gel (eluant: 30% to 60% EtOAc in petroleum ether) to give N-(2-

chloropyrimidin-4-yl)benzooxazol-7-amine (88 mg, 35%) as a beige solid. Mass spectrum:
MH" 247

o
HN N [ j
\ 07 N HN N
:i‘/ Ny ©
CI” N |
N7 N
H

N
&
Compound 327

A mixture of N-(2-chloropyrimidin-4-yl)benzooxazol-7-amine (75 mg, 0.3 mmol), 3,5-
dimorpholin-4-ylaniline (79 mg, 0.3 mmol), DBU (60 pl, 0.4 mmol), xantphos (17 mg,
0.03 mmol) and Pd2dba3 (17 mg, 0.03 mmol) in dioxane (2 ml) under argon was
irradiated in a Personal Chemistry EMRYS™ Optimizer EXP microwave synthesisor at
150°C for 20 minutes. After cooling, concentrated équeous ammonia (2 drops) was added
and the mixture was injected on an HPLC column (C18, 5 microns, 19 mm diameter, 100
mm length) of a preparative HPLC-MS system eluting with a mixture of water and

acetonitrile containing 2g/l of ammonium carbonate (gradient). Evaporation of the
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(Cbserved) NWVR Spectrum (500 MHz, d-HMVMSO 313 (Note

5). 41[2-[(3- tnethyl sul fonyl phenyl)am

nol pyri m di n-4- yl | am no] benzo[ 1, 3] di oxo

wpbegoGasssboxanmde 0 0 z, z 428 (M T-) 3.14 (PCTEH2007/000251

6.05 (s, 211), 6.28 (d, 1H), 6.86 (d, 111), 7.26 (d,

111), 7.40 (m 3H), 7.81 ¢s88br, 111), 8.09 (m 211),

8.21 (s br, 1H), 9.42 (s, 1H), 9.54 (s, 1H) 314 (Note

6) N -isoquinolin-5-y1-N(3- nethylsul fonyl phenyl) pyr
fractiohd ghve Eheditke-cdin@oli(20 nZg, /14%).3@MR(Spectrym: 350-(11\/&& DBE§O) 2.92

™ s%;;‘s s (et o6 i fih o @ . 3y Sosbit s iy Sogbign.

7.98 (Bor, VM, 8.0%-@1116)58.74 T h ) N8 £(s 11 H), 9.55 (s, 1H Mass spectrum: MH*
g 3 IlI?wdrobenz)zfurf%l% )am n(eS B> (?A gt__al_%d

474. Chem 1999, 42, 3342) Note 2: 5 Benzofuran 7-am ne
(Pie P et al., J Med. Chem 2004, 47, 871) Note 3:
3-Chl oro-1Hindol-7-amne (Pie Pet al., J Med. Chem

ExaidpR25 47, 871) Note 4:
yoe [

Annal en, 1960, 633 14 Not e 6 n
N- (2a:ﬁa)ropynmld1n-4—y1)benzooxazo -7-amine (600 mg, 2 mrrcl)élfwgé'I }eg(?tle W1th

meth§T HBIO %&owlgg?’forflﬁé ﬁﬁél:&}ﬂlké @PEJ(&QHQ@ Y@ RYdriihg Mbterial-(R))itd Bive N-

were reacte Buchwal %/pe condi t1ons (procedure
(2-clderspyritidin-4-5D £ yébgzzoo&zeb -amineg3@3@@apt7 PR Rk

N_m_ﬁmﬁg%m oltuf W%S@V%@Zgég gC‘F?%BZOO r 88 375:?14 (n%?gﬁ_? B b
1H), BxIdr(pl, dHL8.79 (s, 1H).

N- (ng‘loggé‘ﬁ]g@ Agxél) LM DRLIN 2L ERRE B89 ufoh WAl
reacted with 3,5-dimorpholin-4-ylaniline according to the procedure in Example 24, Step 2
to give the title compound (15 mg, 4%) as a white solid; NMR Spectrum (500 MHz,
DMSO0) 2.99-3.05 (m, 8H), 3.53 (s, 3H), 3.67-3.73 (m, 8H), 5.75 (d, 1H), 6.10 (t, 1H), 6.93
(d, 2H), 7.45 (d, 1H), 7.48 (d, 1H), 7.50 (s, 1H), 7.78 (dd, 1H), 7.92 (d, 1H), 8.90 (bs, 1H);
Mass spectrum: MH" 488.

Example 26
N-(3.5-dimorpholin-4-ylphenyl)-N'-methyl-N'-(3-methyl-1H-indazol-4-yDpyrimidine-

2.4-diamine (compound 329)

Iodine (9.31 g, 36.8 mmol) and potassium hydroxide (3.81 g, 68.1 mmol) were added to a
solution of 4-nitro-1H-indazole (3 g, 18.4 mmol) in DMF (40 ml) at room temperature.
The mixture was stirred at room temperature for 2.5 hours., and poured in 10% aqueous
sodium hydrogensulfite (200 ml). The precipitate was filtered, washed with water and
dried over phosphorus pentoxide to give 3-iodo-4-nitro-1H-indazole (5 g, 94%) as a light
yellow solid.

NMR Spectrum: (500 MHz, DMSO) 7.60 (t, 1H), 7.86 (d, 1H), 8.00 (d, 1H), 14.3 (m, 1H);
Mass spectrum: M-H 288
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HO N, H boc 5 The procedure described in Exanple 16

was repeated using tert-butyl N (3-am no-2-

hydr oxy- phenyl ) carbanmate [365 ng, 1.6 mol; obtai ned

from 2, 6-di ni trophenol by hydrogenation with 10%

WORWUIESSIH over charcoal in ethanol to obtai nPEHEB20E000251

di am nophenol (quantitative) and treatnent of

di -tert-butyl dicarbonate (B9 g, 1 eq.) in THF (50

in!') and chronmat ography on silica gel (eluant: 4%

Et0OAc in DCM] as the aniline. io After cooling, the
Potassiutrchertrivkaxided2va snlcovice RHF a2 %8 rrailm!) wascaddedidipbwise G ice-

00016&3%1}105\E))%{lbédéﬁ-lgldﬁ%blﬁ'e%nﬁémgeg r85 15 %?—%Jn&ls e“['glﬁ%?&wrﬁg under

argoxd IThe edikiyird Wisetitred ata@Caor HrhuE éGMdtthybc(ﬁiﬂ chboride ¢2.6nd, 18.5

mm di aneter, ,100 t rep
mnoljpogiyb g%@&?ﬁﬂé%ﬂ@ <ﬁf L Q)l Al e fag%\?g‘taé\ﬁ?%%f&m““m
was @&£HAPTAD He2.6 ABLBI THeNHixRB Wa@éoo@d@”ﬂﬁﬂ |cU1ﬁBeﬁt@dt&Dﬁ1ﬁieﬁvacuum
(gradient) to give 2-am no-64

The yesidhs wesidissotuer ph@hxllay%tnﬁenwﬁ\%?ﬁg W#\L N 4m§/|31]“§rﬁnﬁéllﬂﬁ1i1 8¥3|

Mgs%ﬁ gftgge}r ngﬁcﬁl %@ ég@gﬁr?{mes‘%g%a%ﬁal\@%&& rgélihy on
silicq gel (dlirgnt: 1O%td 4@% Etﬂ:‘gc in petgeleyrmetheniito give 97odari-[(#H) |

methfﬁp%e%)ggggfg%la étnll ﬁolel@%g]§4y/:5 ab 3 BQ%T%M@ gﬁg@: (500

MHAYDMSOE3.9f (s, 3H), 5.71 (s, 2H), 6.89 (d, 2H), 7.25 (d, 2H), 7.64 (t, 1H), 7.87 (d,
2- am no- 64[ 24( 3- et hyl sul f onyl phenyl ) am noThyri m di n-4
1H), 8?37I(}iah%] phenol (260 ng, 0.70 nmol),
A sohﬁﬂoﬁ%f B iR @o3ahie 1€ 0 nfiddl, 21in Blens) WRY a)dd&ﬂﬁ’ropvvlsew:h
0071085833PCT1GB20071000251 - 178-. 0 t ol uenesul fon
rmxtal@uqf 3(19d¢ré)[(%m§thﬁ>@y@h@wl)atet@é]cf’f%¥o ingazeler{dt/ s - Afn?fé?l) and

[1,1 %9@%%%@{69@{ @ﬁ%o@éﬂe}’(ﬁaﬂ@roﬁﬁﬁdfuﬁﬁﬁﬂ6%9\4’%80qurﬂanl?Fh 1,4-

pny on sillica ge e uant
dioxBE\BO tmd) glldftearghre Thee mixtursomsdigaigd (26 OO, fop Dgghonis ART t e

coolglgﬂlgetelano'\%ix@ ﬁ&lé%%ogl%%(:%? %ﬁfﬂ\}%@cggn% 185%5%%) Hoyes

acidicdThid ixﬂ*)turdiﬁas&ﬁnécﬂfor 10 Winutds, &ﬁle(ctd:d vmméBtOA& Wwoshed ; w1t|¥1|

Satmgl&égﬂ]g?sﬂ’]hs % mggﬁrbo@%ﬁz&]@) aTg %m & Hrle V)et I\/{V%%ﬁ After

evapl;yét‘tﬂ@ﬁ RE ﬂ@é@l&@ﬂlts 4hertsilihd WagPurified by chromatography on silica gel

th | | di
(a9 e R E T O BT P eHaS Bt i P e R
metﬁﬁ-@erﬁ{rg %dé%él@@l beg, t40‘%) tayh g@ﬁo(v@s&i@[‘ NQ/H@Spectrum (500 MHz,

Rydr oxy- phenyl )car amat e
DMPG) 282 bn 8B, 3 10GF, 3t 2.6 A(Fp: H}»é&’v’dée%}@s@@é(cb 255, 56 (tglH),

797 'éiaﬁ—tﬂ @qgr@tlgbl al) as the aniline: 15

[ (3- et hyl sul f onyl phenyl ) ani no] pyri nmi din
1- [(4Mey}|1cj)<aphamg])mhmmkj43 10860 4rgitro4iiddzolebil asurd . Fominpl) Mvgthanol (30

ml) a@%y%r&ger?g%)ag %gheﬂn pr%[s_fﬁr)e]iﬁ élg%%rese]n@ R)?_élaérgur%@/ §ﬁhe (80
mg)ldi4goom’ tedthefakire 2bf) 1 houb OAftet, ﬁllrhﬁb;n 08 RO cftatyst2 e mBxtb was
concggflﬁ_rqtégl' g 2g1?/e 310 [(Q} met}}oxyphenyl) thyf] 3-m|_9hylulq\£tzgl £ gneﬁ:nter w&) mg,
100%'}' Q%ﬂ@%ﬁﬁolmwémbh&& @5@0 'Mﬂﬁ Lﬁ)Mgoy Izwsqayjﬂ)py 168 TH;,CBH),

4-di am ne , 6? white solid; Nv
5308159211) U3 (ssz)ld),léHé(dggED @e1 Msswd,, 26).6899 ¢, 111)11)13 @,
7. , 8.14 (d, 211), 8.32 (m 2H), 8.76
2H)(s@%1%?§3§1‘é%§ % *"111), 9.67 (s, 1H); Mass spectrum
A MEktr882f AMAIROOFHhEBHESEBET(iGBR0ATA00ARS 1343 7umol), 1-[(4-

et by B S Pl baTing (883 3 biAmaDy PR fyfosen
di met hyl - benzam de NH2 A mi xture of
4-chloro-2-nmethylthiopyrimdine (2.4 m, 20.7 nrnol)
and | -benzylindazol -4- amne (4.15 g, 18.6 rnnol,
Kanpe W et al, Ger. Oten. DE2737630) and hydrogen
chloride (1 .drop, 4N in dioxane) in n-butanol (55
nil) was heated at reflux for 3 hours. After cooling
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-S//3-. -NH Methyl iodide (I m, 16.1 mol) was
added to a m xture of 1-benzyl-N(2-
nmet hyl sul f anyl pyri m di n- 4-yG ndazol -4-am ne (5.6 g,
wogow/assed ) and cesi um carbonate (10.5 g, 32.KTWEBA0O7000251
in acetonitrile (60 ml). The m xture was stirred at
roomtenperature for 18 howgs- The m xture was dil uted
with acetonitrile and the solids were filtered off. 20
After evporation of the solvents, the residue was
chloritieS$ @rofL dNi iRl didxivhe)fid hbetars (&Dldll)pwsi h‘eaedl ab&0°C for 2 hours. After
chr omat ography on silica gelys C{ 0 4OC{ Et OAc
coolipg ab(épyqﬂoéa&wé%fﬁgq. §°1Yeéltsg Weter pas a The pH was adjusted to 8 by
addltlﬁﬁrgle r%ué\&dg%nﬂémég'%rggmg?hgwé%; @d’t‘ﬁéhtgg KAifHi @toAc4Tﬂé pipRate
-4- g, - lid
whicBhed formed af B@0intrface wagsdjered, aashed wgh-uwateg agQ efher arg]H)ned to

give %%ZH%S;{ %ng fay@ﬁy%%a%@gu{l g?a%ef}(jg’d b}.}i%ian?é?%%éév%@vlgsotg.

After/ ex@poration ibf-l)he solvehtsPthe assduenwasehrlttHIBMﬁ @wthdcﬁhf(rg'fhmwo Batches

| t THF
were] DeRTIERE ot 91 - NBS et Ny SO PRSI e e A
metzzsaifaréd@ﬁrmem(zﬁygmdéz& %mw'() gn 7aM50a % 9wm‘te) solid HRMR
Spe

20 roomte n _was bu

Vi, DRRN AR foopHng 4 W Pan A el Raisri fe-AERg6.25
(d, 118 88Dt #be @qlngvv] 3@@1 Wit 7 83 @0 9iTh, mosdo@t e, B (d, 1H),

m xtur e was quench saf urat ed agqueous anmoni um
9.41 ¢ (15 Messspecton: Midt ¥4 W|th Et OAc. The organic |ayer
Mettff> leﬁﬁ&é“eg) Wty wed ﬁfm) Pring. aid q6i 6d Qu@te MIEA.j(a-

ter "evaporation o ol vents, the residue was

metlmuyp}fehﬁlbinﬁyyE{Schthyld@{hp‘mmytﬂulfmylpymmgml-4—yléindmml—‘l a9y (1
g, 2ﬁ_8 TANC Et %ejiurxln RE: (r)l%ltee ‘di“zse tgl,q%r& }n?n | 1° acetonitrile (6 ml). The

mixtiRt Wyd Shlﬂrédi ay kedunh I’férfﬂpdi’atéreyﬁr 1B howala ZIHe- Avxaumie neas( Sihitedy with

acet(gntﬁp alg?,_ﬁolhtdg w%%l f%lgeredgq’ﬁ r%%gl%oég[mf th@s%‘@ntsdt?)w%es)ldue
was aﬂogvezl 143@% fifkidd and pARifi ed by %@oma?og%h& 6}1 sﬂﬂé& gelj@luﬁﬁ 10 to

m Chl or oper benzoic acid

40%§ﬁf@mc mgtr(ala@@dﬂhe@ tg rgl‘iec]el(é“@féﬂt}&%}’ﬁléﬂn&i}()méWYEfN &pdlmethyl-N 2-
&%M}?@hﬁ%dff?ﬁ ?l’) n%lg%ofl @%n%é’M(:O m &d'fﬂ’“A 303 Lbhid n98&0dreérum:

The mxture
MHW6. t hen stirred at roomterrperature for 4 hours. The

m'Cg] )égp%%%B:zA%gra %8:16@; ’nd br| n gdeél rre oe\%\?&%&%gﬂ ohlof 1-
[(4-Aéthexyphsrgdoteatiyi PN, mlnhfhgl-sm(lzmh)slsulfahplpyemndﬁué -yWaslazol-4-

aming [ ueb SmireD s G Ly B, e vy e g oom

temp eﬂat@ﬂé"fﬁﬁl 6 2ofr. 90% 23 o@SsodiumV¥ketabisulfite was added. The mv(ture was
20071085833PCT/ @GB2007/ 000251 -181 - white solid.

concgpigaied, ditutedsn d Gz washpd, va@)so@lugoblfgbor@m) andzring, Tnél drled over
MgS?(g') Aft% g\%g@f&m%%‘)the%ol%@mg qhée %gﬁiue Yot ﬁuﬂé%eﬁp %y"@hrorZatgg”taphy on
s1hcm eeur@heht: 10 to 50% EtOAc in petroleum ether) to give 1-[(4-

meth%gglﬁﬁr%]éme%g IﬂgtJ‘ %‘latégll W%r)e@%ﬁsuﬁo lpyrlmpﬁ%r) 4 %'Hnd%‘?éo'

amige @M H,09PNsc sERIINMIMITD 8 petaing QS(XOMGIZITDMSD)TBHT(’BDBBI) 3 (s

d hl d
oSSR oLl 55, 6D BTG 8 499 0l T
EXP t hesi
o SDPpEele PRI g O o oveve sy hesi oo

evaporation of the solvents, the residue was dissol ved
in DM (1.5 m) and concentrated aqueous anmonia (50
pl) was added. The m xture was injected on an HPLC
colum (C18, 5 mcrons, 19 nmmdianeter, 100 nm | engt h)
of a preparative HPLC-MS systemeluting with a m xture
of water and acetonitrile containing 2g/1 of amobni um
carbonate (gradient). Evaporation of the fractions
gave the title conpound (69 15 ny, 27%. NMR™ Spect rum

— o~ o~ N .




10

s

20

25

30

20 -182 - Exanple 21 The procedure described in
Exanpl e 20 above was repeated using the appropriate
ani line in the last step. Thus V\ﬁrle obt gi_l_ngld t?i
ounds described in Table 11 bel ow abl e
V\\% TR5%HI ecul ar 1on (Observed) NWR Spectrun??@'@@z‘]?ﬁﬁoom
d6- DVB0) 3.17 (s, 311), 3.59 (s, 3H), 5.73 (d,
N- et hyl - N12- ( 3- 1H), 7.1121(—d, 1H), 7.39- 318
met hyl sol f onyl phenyl )py rimdin-4-y1]-111- 1101 SO2Me
395 (M#4) 7.49 (m 3H), 7.57 (d, 1H), 7.86 (d, 11-0,
A myxtarg of 1-[(4-methoxyphenyl)methyl}-N,3-dimethyl-N- (2~methylsulfonylpymmd1n~

4-yl)indazol-4-amine (200 mg, 0.46 mmol), 3,5-dimorpholin-4-ylaniline (127 mg, 0.46
mmol) and hydrogen chloride (4N in dioxane, 7 drops) in 2-pentanol (4 ml) was irradiated
in a Personal Chemistry EMRYS™ Optimizer EXP microwave synthesisor at 150°C for 30
minutes. After cooling and evaporation of the solvents, water was added. The pH was
adjusted to pH 7 by addition of aqueous ammonia. The mixture was extracted with EtOAc.
The organic layer was washed with sodium bicarbonate and brine, and dried over MgSO,.
After evaporation of the solvents, the residue was purified by chromatography on silica gel
(eluant: 0 to 5% methanol in EtOAc-DCM (1:4)) to give N-(3,5 -dimorpholin-4-ylphenyl)-
N'-[1-[(4-methoxyphenyl)methyl]-3-methyl-indazol-4-yl] ~N'-methyl-pyrimidine-2,4-
diamine (71 mg, 25%); Mass spectrum: MH' 621.

A mixture of N-(3,5-dimorpholin-4-y1pheny1)~N’~[1-[(4—methoxyphenyl)methy1]-3-methyl-
indazol-4-yl]-N'-methyl-pyrimidine-2,4-diamine (100 mg, 0.16 mmol) and anisole (1 drop)
in TFA (1 ml) was irradiated in a Personal Chemistry EMRYST™ Optimizer EXP
microwave synthesisor at 130°C for 40 minutes. After cooling and evaporation of the
solvents, the residue was dissolved in DCM. A few drops of 6N ammonia in methanol
followed by water (0.5 ml) was added. The organic layer was collected and purified by
chromatography on silica gel (eluant: 0 to 5% methanol in DCM). Trituration of the
resulting solid in ether gave the title compound (54 mg, 67%) as a white solid. NMR
Spectrum: (500 MHz, DMSO0) 2.20 (s, 3H), 3.07 (m, 8H), 3.56 (s, 3H), 3.72 (m, 8H), 5.23
(brs, 1H), 6.12 (br s, 1H), 7.02 (m, 3H), 7.41 (m, 1H), 7.51 (m, 1H), 7.75 (br s, 1H), 8.89
(brs, 1H), 12.9 (m, 1H); Mass spectrum: MH" 501.

Example 27
N'-methyl-N'-(3-methyl-1H-indazol-4-y])-N-(3-m ethylsulfonylphenyl)pyrimidine-2.4-

diamine(compound 336)

The last 2 steps from procedure in Example 26 were repeated using 1-[(4-
methoxyphenyl)methyl]-N,3-dimethyl-N-(2-methylsulfonylpyrimidin—4-yl)indazo1—4—

amine (286 mg, 0.65 mmol) and 3-methylsulfonylaniline hydrochloride (142 mg, 0.65
mmol) to give the title compound (61 mg, 23% over 2 steps). NMR Spectrum: (500 MHz,
DMSO0) 2.20 (s, 3H), 3.17 (s, 3H), 3.53 (s, 3H), 5.34 (br s, 1H), 7.03 (br d, 1H), 7.43 (m,




i ndazol - 4- am ne (d, 1H), 7.93 (s, 11-0, 8.69 (s,
1H), 9.69 (s, 1H), 13.33 (br s, 1H) 3.58 (s,
31-D, 5.70 (d, 11-1), 7.11 (d, 11-1), 7.26 (br
WO 20071083833 7. 37-7. 39 3-[4- (1Hindazol -4-yl - PQIAGBZRN000251
'7.45 (dd, 1H), 319 nethyl - am no) pyri m di n-
-192 -

2H), 7.54 (m, 2H), 7.91-7.82 (m, 2H), 8.82 (br s, 1H), 9.70 (br s, 1K), 12.9 (m, 1H); Mass
spectrum: MH" 409.

Example 28

4-Chloro-N-(3,5-dimorpholin-4-ylpheny!)pyrimidin-2-amine (70 mg, 0.19 mmol) and the
corresponding aniline (0.22 mmol) were dissolved in pentanol (1 ml). 4M HCl in dioxane
(0.1 ml) was added. The reaction was heated at 100°C for 15 hours then cooled to room
temperature and concentrated in vacuo. The residue was dissolved in DME (1 ml) and
directly injected on an HPLC column (C18, 5 microns, 19 mm diameter, 100 mm length)
of a preparative HPLC-MS system eluting with a mixture of water and acetonitrile
containing 2g/l of ammonium carbonate (gradient). Evaporation of the solvents gave the

title compound as a solid.

The examples in the Table 13 below were made according to the procedure above.




96 7.56 (d, 1H), 7.77 (d,
g-yl ég/l_l)ruenesulfonam de 502NH2 1H), 7.86 (d, 1H), 7.92

- 9.58 (s, 1H), 13.32 (br
(d. 1H), 8.56 (s, 11-1), ( on' ( Coser ved

NVR
- - No. Nanme R Mol ecul ar 351
@%é@%ﬁﬁﬁlggo MHz, d6- DVBO) 3.56 (s, 3H) ?C’Afﬁﬁé"”(’&? 5

-193 -

Table 13
)
N HN R

Nels

o

NMR Spectrum
Molecular lon
No. Name R (500 MHz, d6-
(Observed)
DMSO)
2.79-2.96 (m, 8H),
3.55-3.69 (m, 8H),
6.03 (s, 1H), 6.28
. (d, 2H), 6.82 (s,
N-(3,5-dimorpholin-4-
L 1H), 7.57 (dd, 1H),
331 ylpheny})-N'-quinolin-
o a N 484 (MH") | 7.74(dd, 1H), 7.85
5-yl-pyrimidine-2,4- |
N = (d, 1H), 7.93 (4,
diamine
1H), 8.05 (d, 1H),
8.52(d, 1H), 8.78
(s, 1H), 8.93 (dd,
1H), 9.36 (s, 1H)
L
2.88-
3.02 (m, 8H),
3.62-3.76 (m,
N'-(2,2- 8H), 6.09 (s,
difluorobenzo[1,3]diox 1H), 6.33 (d,
ol-4-y1)-N-(3,5- - o 1H), 6.82 (s,
+
332 | dimorpholin-4- o~ PBMHD o, 700707
yiphenyDpyrimidine- F F (m, 2H), 7.82
2,4-diamine (d, 1H), 8.08 (d,
1H), 8.90 (s,
1H), 9.45 (s,
1H)




211),

5.09 (t, 1H),
[314- (1Hindazol - 4-yl -
nmet hyl - am no) pyri m di n-

wee007/085833 | phenyl ] met hanol

5.70

(d,
7.10 (d, ok
a 347 (MF11 ,
7. 5(32-7. 58 (m 2IPCIH)GB2PO7IH0251

1H), 6.84

(d, 1 H,

IFl), 7.12 (dd, 32

7.44 (dd,

(s, 111), 7.85 (d, 111), 7.91 (s, IF), 9.17 (s,
-194 -
NMR Spectrum
No. Name R Molecular lon (500 MHz, d6-
(Observed)
DMSO0)
2.87-3.06 (m, 8H),
3.59-3.75 (m, 8H),
6.07 (s, 1H), 6.32
N-(3,5-dimorpholin-4- (4 TH), 663 ¢,
1H), 6.91 (d, 2H),
333 ylphenyl)-N'-(1H-
indol-4-yDpyrimidine- g NH A72(MHD | 703 (04, 1D, 7.15
2,4-diamine — (@ 1H), 729 (dq,
1H), 7.66 (d, 1H),
7.99 (d, 1H), 8.75
(s, [H), 8.94 (s,
1H), 11.12 (s, 1H)
2.90-3.06 (m, 8H),
3.62-3.76 (m, 8H),
N-(3,5-dimorpholin-4- 4.23-4.33 (m, 4H),
ylpheny1)-N"(2,5- 6.08 (t, 1H), 6.32
334 | dioxabicyclo[4.4.0]dec Q\ (d, 1H), 6.61 (dd,
2-6,8,10-trien-10- ’ o\)o LMY | o 676 (dd, 1H),
yDpyrimidine-2 4- 6.88 (d, 2H), 7.58
diamine (d, 1H), 7.97 (d,
1H), 8.52 (s, 1H),
8.76 (s, 1H)
2.88-3.09 (m,
8H), 3.71-3.76
(m, 8H), 6.11 (s,
N'-(1H-benzotriazol-4- 1H), 6.60 (bs,
yD-N-(3,5- 1H), 6.87 (s, 2H),
435 | dimorpholin-d- ,@NH 474 (MY | 738 (dd, 1H),
yiphenyDpyrimidine- N=N 7.44 (bs, 1H),
2,4-diamine 8.10 (d, 1H), 8.25
(bs, 1H), 8.93 (s,
1H), 9.81 (bs, 1H)




110, 13.31 (br s, 111) 2.98 (s, 3H), 3.56 (s,
31-1), 5.67 (d, | H), 6.74 N[344-(1H indazo 1-4-
(dd, 1H2j 5210( d, 1H, vl drret 2y| 4%c1>0 W?) 13 (dd, 1H),

“(‘Eiz""i’&bs 8337 55 a§"| ? 8%2%;1 ]m HSCRNe (d, 11 1) 1%*’??”{0%/000231

nmet hanesul f onam de _1975 _83 (d, 1H), 7.91 (s,
NMR Spectrum
Molecular Ion
No. Name R (500 MHz, d6-
(Observed)

DMSO)
2.82-3.04 (m, 8H),
3.56-3.78 (m, 8H),
6.06 (d, 1H), 6.12

N'-(3-chloro-1H-indol- (d, 1H), 6.85 (s,

336 7-y1)-N-(3,5- 2H), 7.10 (d4, 1H),

(Note | dimorpholin-4- ) Cl 506 (MH" 7.29 (d, 1H), 7.48

1) ylphenyl)pyrimidine- {}" (4, 1H), 7.55(d,

2,4-diamine 1H), 8.01 (d, 1H),
8.78 (s, 1H), 8.98
(s, 1H), 11.11 (s,
1H)
2.84-3.02 (m, 8H),
3.57-3.76 (m, 8H),
6.06 (s, 1H), 6.16
N-(3,5-dimorpholin-4- (d, 1H), 6.85 (s,
ylphenyl)-N'-(1H- 2H), 7.09 (dd, 1H),

337 indazol-7- -’ ) 473 (MH" 7.53 (d, 1H), 7.75

yDpyrimidine-2,4- E‘N (d, 1H), 8.04 (d,

diamine 1H), 8.09 (s, 1H),
8.82 (s, 1H), 9.09
(s, 1H), 12.81 (s,
1H)

Note 1: 3-chloro-1H-indol-7-amine (AstraZeneca, PCT Appl. W0200234744)
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15

1H), 9.23 (s, IH, 9.57 (bs, 1H), 13.32 (hr s,

1H) co\ z 0z* 3.04(m 8H, 3.56 (s,

N- (3, 5- 3H, 3.712 (m 8H), 5.62 )
Wa20A3/0p4833 | nophenyl) - N- (d, 1H), 6.11 (s, Xdr/GRE®/000251

(1Hindazol -4-y1)-N - 487 (M#) 7.01 (s, 214), 7.09

(d, -196 -

Method Section

Method 1
1-Fluoro-3-methylsulfonyl-5-nitro~benzene

NO, NO

F | P

F //S\

O
A mixture of 1-fluoro-3-iodo-5-nitro-benzene (1.95 g), copper (1) iodide (2.23 g) and
sodium methansulfinate (0.75 g, 85%) in DMF (25 ml) was heated at 110°C overnight,
then poured into a mixture of ethyl acetate and water and filtered. The organic layer was
separated, dried and concentrated in vacuo and the residue triturated with methanol to give
the title compound as a brown solid (0.6 g, 37%); NMR Spectrum (300 MHz, DMSO) 3.40
(s, 3H), 8.31 (m, 1H), 8.52 (m, 2H); Mass Spectrum M* 219.0.

The procedure described above was repeated using the appropriate iodobenzene. Thus was

obtained the example described below:

NMR Spectrum
Molecular Ion
Method Name Structure (300 MHz, d6-
(Observed)
DMSO)
Osy-0 3.50 (s, 3H),
I-methylsulfonyl- 247.39
la ] o 9.00 (m, 21),
3,5-dinitro-benzene Osyt & (MH+)
e g 9.09 (m, 1H)




10

met hyl - pyri m di ne- 2, 4- 1H), 7.43 (d, 1H), 7.54
di am ne (d, LE), 7.81 (d, 111), 7.93 (s, 1H),
8.88 (s, 1H), 13.31 (bra, 114) -184 - Exanple 22
- di_ nmor phol i n- 4-yl phenvD-N- (1H-i ndazol -4-y1 rim._
%#@&S%- diamine 0 EN) NY A ni xt( ure of PC%G}’%’M’OM“
3,5-dinorpholin-4-ylaniline (500 ng, 1.90 mmol) in
formic acid (8 ml) was 5 RE¥t-ed at reflux for 2 hours.-
After cooling, the m xture was concentrated and the
resi due was dissolved in Et0OAc, washed wi th aqueous
Metledt2ir at ed sodi um bi carbonate and dried over MySOH4.
e vapqQration o ol vents, the residue was
4-(3- SRS Bhb-Bhernld 0§1§{nsilica gel (eluant: 1%
to 4% nethanol in DCM to give 3, 5-
di nor phol i n-4-yl formani |l i de (400 ng, ?\I?b% as a solid.
Mass spectruffifaM -1 292. 10 2

3, 5- D mmpholAn-4-yl formanilide (400 ho 1 37 nmol ) and
4-chl oro- 2 i hyl sul fonyl pygi m di ng ng, 1.51
mol ) @\@re a¢t ed accordingto(@ro e in_Exanpl e
16, steg 1, ~¥0 gifve S N

4- chl of oS- ( 3, 5- di mor phol i n- 4- yi/ph‘@)nyl ) pyrifm di - 2- am
ne (314 , 61% as a solid. NVR Spectrum VHz

DMSO 3.06 (m 8H), 3.72 (m 8H), 156.19 (s, 1H), 6.91
Morgtslind K).77 fil)yihd (1efluct 4B ;m&@hildulfey]- IHHjtro-bemgene P86 t2ruidethod 1)

in DMS_O’l Elssrzg'were Ega%oé{q%oé’g '}gor 6 hrs. The solution was cooled, poured into
water and the resulting precipitate filtered and dried to give the title compound as an
orange solid (0.39 g, 85%); NMR Spectrum (300 MHz, DMSO) 3.25 - 3.42 (m + s, TH),
3.76 (m, 4H), 7.75 (m, 1H), 7.94 (m, 2H).

The procedure described above was repeated using the appropriate fluorobenzene. Thus

were obtained the examples described below:

Molecular fon | NMR Spectrum (300

Structure
Method | Name ¢ (Observed) MHz, d6-DMSO)
1-methyl-4-(3- 03,0
5 methylsuifonyl-5- /@\ 300.44
a o
nitro-pheny!) - S0 (MH™)
- A T
piperazine

1.35 (t, 3H), 3.30 (m,
ethyl 3-morpholin- 4H), 3.77 (m, 4H),

281.47
2b 4-y}-5-nitro- o (MEH 4.37 (g, 2H), 7.80 (m,
benzoate (y 1H), 7.90 (m, 1H),

8.00 (s, 1H)




15

20

-185 -
4-chl oro- N (3, 5-di nor phol i n-4-yl phenyl ) pyri m di n-2-am
ne (100 nmg, 027 mnol) and 4- am noi ndazole (39 ng, O
WO2007/pREB3%ver e reacted according to the proceROTEGE2007/000251
Exanpl e 16, step 3, to give the title conpound (70 ng,
569 as a solid. NWVR Specfipgm (500 MHz, DMSO 2.96
(m 8H), 3.66 (m 8H), 6.09 (s, 1H), 6.42 (d, 1H),
6.88 (s, 2H), 7.18 (d, 1H), 57.25 (t, 1H), 7.91 (m
Methédl‘% 18. 071(3d0311 0, 8. 27 (s, 1H), 8.87 (s, 1H), 9.33
4-(3- n-éll-_r')nﬁwphenvl) ( - 2 Mass spectrum 5NH+ atbs

phenv{%)l(nuw Q%ngz step 3 was repeat ed usi ng the appropriate
‘0o anitftne. Thus were obtai ned the conpounds descri bed

in Table 12 bel ow. Table 12 No. Nanme R Mol ecul ar |on
(Gbserved) NWVR Spectrumy(500 Mz, (16- DVSO) NO, 2.90

2811), 3.65 (m 325 N % 3-chl oro- 1H
-4-y1)-N- (3, 5- 3 6.02 (s, 111),
6.83 (s> 2H), ( di mor pHol i nopher
M-r) 7.39-7.28

B, 8.74 (s, 1E1) a@n p@ AN/ﬁ

Morpholine (12 ml) and 1,3-difluoro-5-nitro-benzene (4 g) in DMSO (50 ml) were heated
at 100°C for 4 days. The solution was cooled, poured into water and the resulting
precipitate filtered and dried. This was purified by chromatography using 25% to 60%
ethyl acetate in iso-hexane as eluent to give firstly 4-(3-fluoro-5-nitro-phenyl)morpholine
as a yellow solid (2.86 g, 50%); NMR Spectrum (300 MHz, DMSO0) 3.30 (m, 4H), 3.72
(m, 4H), 7.24 (m, 1H), 7.38 (m, 1H), 7.52 (m, 1H); followed by 4-(3-morpholin-4-yl-3-
nitro-phenyl)morpholine as an orange solid (2.11 g, 29%); Mass Spectrum MH' 294.50.

Method 4

3.5-Dinitrobenzenesulfonamide

NO, NO

A\
H,N NO, S NO,

H,NT Y
Thiony! chloride (20 ml) was added dropwise to water (70 ml) at 0°C with vigorous
stirring. The solution was stirred for 1 hour at 5°C and at 18°C for 50 minutes. Copper (I)
chloride (0.16 g) was added to give a pale green solution that was stirred at room
temperature for 5 minutes then cooled to —10°C. Separately, 3,5-dinitroaniline (5 g) was
added to c. HC1 (25 ml) and stirred for 1 hour at room temperature. The solution was
cooled to —10°C and treated dropwise with a solution of sodium nitrite (2.26 g) in water

(20 ml). The resulting dark orange solution was stirred at —10°C for 10 minutes then added
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20

8.91 (s, 114), 13.3 (m IH N (3,5- z-z | 2.47
(s, 314), 2.90 (m dinorpholinophenyl) 8H), 3.65
(m 814), 6.02 326 -N -(3-nethyl-1H (s, 114), 6.06

(Note 2) indazol-4- 487 (M-0 6.86 (s, 211), _
“&%‘9;7@31833 yl)pyrinidine-2,4- 114), 7.28 (i%é,T/'EE_”Bj’Zfaoozvl
7.97 diam ne 199

at —5°C to the solution of copper (I) chloride from the first step over 5 minutes. The
reaction was stirred at —5°C for 1 hour then filtered to give a pale pink solid that was dried
in vacuo. This solid was added portionwise to a solution of ammonia in methanol (7N, 200
ml) at 0°C and the reaction stirred for 2 hrs then concentrated in vacuo. The resulting solid
was triturated with methanol, then water and filtered and dried to give the title compound
as a beige solid (2.88 g, 43%); NMR Spectrum (300 MHz, DMSO) 7.86 (br s, 2H), 8.80
(m, 2H), 8.90 (m, 1H); Mass Spectrum M" 246.39.

Method 5

3-Morpholin-4-yl-5-nitro-benzoic acid
[O:] [Oj
N N

01N+ 0 o;N+ o)
I 1}
0 O~ o) OH

Sodium hydroxide (1.8 ml, 2N) was added to a solution of ethyl 3-morpholin-4-yl-5-nitro-
benzoate (337 mg — Method 2b) in methanol (10 ml) and THF (10 ml) and stirred for 3
hours at room temperature. Water (3 ml) was added, followed by aq. HCI (1.6 ml, 2N) and
the resulting precipitate filtered and dried to give the title compound as a yellow solid (0.23
g, 76%); Mass Spectrum MH" 253.44.

Method 6
3-Methyvisulfonyl-5-nitro-benzoic acid
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15

20

(d, 111), 8.71 (s, 1H), WO
20071085833PCT/ GB2007/ 000251 -186 - No. Nanme R
Mol ecul ar 1on (Observed) NWVR Spectrum (500 MHz,

WEGHDNBHB3 8.91 (s, 114), 12.66 (m 1H) MEWEBR2007/000251
3-chl oro- 1Hi ndazol - 4-am ne was made as fol |l ows:
3-Chloro-4-nitro-1Hindazgpe-(500 ng, 2.54 mol; M
Benchidm et al., J. Het. Chem, 1979, 16, 1599) in
et hanol (20 m) was hydrogenated at atnospheric

3- Meﬁfyﬁﬁﬁ&i{y%énﬂolk h&d 0.75 epRncRded toplsalphttieddid/]1. Dralckdd (heted to
roomtenperature for 1 hour. After filtration

50°C ofmin@niea agid/r6 mpveasiaridad drepwissmaiB M thafipessire at 80-
85 °Cp§i{dég/é ,gggg% ﬁﬁ@%ﬁ%ﬁ;&!\%& BorS) A TR redBibH S codldd to

room3empraime-ahépburdd poto-2-nalitarwateio Ziverg, Wisgolid svhigh wasange

ﬁlterebcf) yfatea wl\l/\li:\;l%%%grcatgﬁéile g‘lsx%%% to g:yve %\1 éoﬁou&xi ES %l;}}; e solid
(0. 69%5%}‘{&&% Stuinh! (BO0NMHEZ, TRASOY 8.4Mas, 8HR:8.75 (t, 1H), 8. 84 8 87
t hyl - 1Hi ndazol - 4-am ne was nmade as follows: A
(m%i ution of dinethylzinc (2.07 m, 4.14 mol, 2Min
tol uene was added dropwi se to a m xture of
3-brorm-4-nitro-1|—|—i ndazol e (500 nmg, 2.07 mmol; M
_E_V@n?chi dm' et al. . Het. Chem, 1979, 16, 1599) and

sphi no) f errocenel di chl oropal I adi u
£t B%Mggﬁ%z mol ) in 1, 4-dioxane (8 m)

unde®.argon. The m xture was heat under reflux for 2
ho rNQAfter cool i ng, nethanol j}) was added,

d by 2N hydrochloric a(:| ) and DCM (10
his m xture was stlrredfor S0 m nutes. The
orga ic layer was collect ed, washed

wi th saturated
g brine, and dried
rat e@ under

7 g-ve 3- 20 nethyl® phdazol e (235
I, 64% as a solid used without purifilcation in the
@ext stepPHNMR Spectrum (500QvHz, DvsdH2. 61 (s, 3H),
7.52 (m 11-1), 7.93 (m 2H), 13.54 (m 1H); Mass
spectrum MN 178. 3-Met hyI 4-nitro-1Hindazole (100

6 L), .
HA’J;{? ﬁb%pgi e qg.glg%%detlg P félt{il n8 % &%%)rhgi sn)é Y %%aﬁ%g{bg&gﬁ%wﬁﬁd\%% &~
Metlod 3¢ &anﬁrih&nﬁm)chmmdé OBI6 hgrpeé mrEm €0.25mf)ain DIMFA Guml) aAfl tler
reaclioh s PATBIENE oL G0 HEt R TRETSIA B0 AP ARPApgeteen
ethy[‘%eta?éa@i s@t%ra@edy bW sﬁ&lhﬁld)icaP%BatgléelﬁfldiﬂJ Mhe(dy@4hidMezer was

: 26 2 12 (d, 1
drle@ gnd cppgentr@teg 20 g]fve t}gg_q)tle cgg@%é@d(a?ﬁ v§ w S(m(ijs@ ZSql;)éz t/‘$ Lh%@—
ﬂﬂ?—ﬁ 32&1‘17) 20071085833PCTI GB2007/ 000251 -187 -

The irochding descabal ab@ngaNep@t@Lmehqommmmw agidp H&wy WEBYT |
m di.ne- 2 A m xture of benzooxazol -7-am ne

Obta(nfgéherfé’mljfmﬂ)dfegr‘[n]scﬁb 4560%i azeneca, PCT Appl .
5W2003053960), 2. 4-dichl oropyrl m di ne (150 ng, 1.01

zmol) hEZII/ 0197 1

5 =g = P

3 g

“~ Molecular fon | NMR Spectrum (300 MHz,
Method | Name - Structure

(Observed) d6-DMSO)

15044 5.96 (d, 2H), 7.44 (t, 2H),

-amino-5- .

o | o 7.50 (¢, 1H), 7.80 (t, 1H),
nitro-benzamide ON M+

NH, 8.09 (brs, 1H)

Shess




mol ), 4, 5-bi s(di phenylphosphi no)-9, 9-di net hyl xant hene
(58 ng, 0.1 mmol, al so naned xant phos) and

tris(di benzyli deneacetone)dipal | adi un{0) (58 rug, 0.1
nmo al so nanmed Pd2dba3) in dioxane (3 ml) under

WO YWHUSES irradiated in a Personal Cheni st ryPENRREOHP00251
Optim zer EXP m crowave synthesisor at 110C for 10

m nutes. After cooling and2epoevaporati on of the

sol vents, the residue was dissolved in DCM and

purified by chromatography on silica gel (eluant: 30%

to 0% Et OAc ijn petrol eum gt Meiedulat lon gi WIRNp¢cgum (300 MHz,
Methad gNS@§r i mi di p- 4-S1°H8nz opx ;ewzd)am B@Dg@@) ny, 35%
as

bei ge soli d _Mass Qhﬂ"frllm NH 5Compound
327 Aheg;}/pgture of o, I
N-(2-ch or opyr m di -yf| henz@23xa201 THRbi4{br s{ 125, 8y,
® 3 rﬁ’FB?")Oy 3, 5t é N- 4- yhani | i n@m(lﬁ93ﬁg(m Ouy38.85

nunalnjizo-bBBbIte( 60 gle, 0. .mT)I) xantphorsq .03
mrol)) and Pd2dba3 (17 ng, 0.03 rmmol) i d. xane (2 )

under3-ar gon was irrapli ated{in a Person

EMRY STy SRy ger P°mi cr owav eqssy nt hegi gk%g] $)gﬁ%?LSOC
for 20 .m nutes Aft gol i ng, E/r? cent| ik &7 G EHUSTT -
anmolm 4" N2 drops)evna ded and M| X80IE 2MRS.97 (¢, 1H)

i nj ejdemanidn an| HPLC cof“urm (C18, 5 mgrons, 19 mm

dianeter, 100 nmiengtn) of a preparative HPLC NS
systemeluting with a m xture of water and
MethgdBonitril e contai ning 2g/1 of anunoni um carbonate

radi ent apor.ation of the WO
%@ﬁ@%@%%?l 000251 -188 - fractions gave the

title conpound (20 ng, 14% . NWMR Spectrum (500 MHz,
DMSO) 2.92 (m , 3.65 (m 8H), 6.06 ( 111), 6.352
(d, 1H), 6.82 722H), 7.33 (t, 1H), 7.5Q"€d, 1H),

7.98 (d br, 1 8.06 (d, 1H), 8.74 (s, , 8.85 (s,
1H) 9. 550(5 Mass spectrupm (I\SF1+ 5 Exanpl e

A\
r| cbenzoo/xa ol yI'FN- (13, 5- di nor pw\s nopenyly- 1T- net h
yl -pyrim d|%je-2 4-di am ne (conpourd
N- (2- chl oropyri m di n- 4-yObenzooxazol - 7-am ne (600 ny,
A nixtfif oM ubrdd@sn ki ael Ay 1W-hifo bens¥Bt (/) ¢ Lostinetel BGEaN 094Tg/C

to the procedure of Exanple 10 (startlng mat er.i al gl))
(50 mg) gi spleannl (20 ml) was stirred under a hydrogen atmosphere overnight. T

solu& §% %EL ﬁft&%%é%d‘@o%éﬁtr%feﬁ% ﬁ%lé Rl §1 %%39 bzo@ﬁ'bf'@O 18

as_a gum Spectru
g, 160%)) Mass Sgertrin M 489.93m 1H), 7.53 (m 2H) 7 84 (m
1f1), 8.10 (m11-1), 8.79 (s, 1H).
N-(2-chl oropyri m di n-4-y1)-N-net hyl - benzooxazol - 7-ami n
Theepr{ck8e ﬂgscrlﬁecﬁﬁ)owmaé 1apaﬂecﬂ.&nfga‘he tdopriatdmitrobenzene. Thus
3, 5-di phol i n- 4- | e according to the procedure
WerFﬁgtEB{’ﬁ eé’xﬁﬁple%ﬁleéé“lfﬂ Ji've the title conpound (15
ng, 4% as a white solid; NWR Spectrum(500 VHz, DMSO)
2.99-3 05 (m 81-1) 353 (s 311) -3.73 (m 8H),
5.75 (d, 11-1), 6.10 (t, [IH), 6.93 EWRzH) 7oA ( d,
11-1)| 7.48 (d, 11-1), 7. [58lokalar i) Spefurun8(3¢add, 1}—g(),
Methes! (Dameq11) sséfec“(f?as IHobseVBS S |SRECdet um | AR 488,
20 Exanple 26 (Method)
N- (3, b-di norpholin-4-yl phenyl)-N HEWO-)I sP- [ 3- net hyl
IH I ndaa@ks-4- Y1) pyri it di ne2, 4- di anijne (conpound 329)
25l odi ne l’iﬁ’gf"sl g, 3 mmpl ) 1%9Ad pat assi um hydr oxi de
(3%81|§7™edT1 e addeto 4 sol ution| of
4-ni t | 6yiepipndaZele (3 g,| 18.4 mol|) in DVF (40 m) 4t
—oomtenperature. —The mxture was StiTTed at room
tenperature for 2.5 hours., and poured in 10% aqueous
sodi um hydrogensul fite (200 nl). The precipitate was
filtered, washed with water and dri ed over phosphorus
pent oxi de to give 3-iodo-4-nitro-1Hindazole (5 g,
949 as a light 30yellow solid. NVMR Spectrum (500
MHz, DMSO 7.60 (t, 1H), 7.86 (d, 1H) 8.00 (d, 1H),

P~ o~ P~

(o8




20 (eluant. 10%to 25% EtOAc in petroleumether) to

gi ve 14(4- nmet hoxyphenypnet hyl ] - 3-

nmet hyl-4-nitro-indazole (1.07 g, 40% as a yellow
WOCh§78SsBWVR Spectrum (500 MHz, DMSO) 2.59 (SeCT3ABR0)7/000251
3.70 (s, 3H), 5.61 (s, 214), 6.87 (d, 214), 7.22 (d,
214), 7.56 (t, 1H), 7.92 (d;202H), 8.19 (d, 1H).

1-[ (4- Met hoxyphenyprmet hyl ] - 3- net hyl - 4-ni tro-i ndazol e
3—g—3-37Z-mu] ) in ethanol (30 25 nm) was

hydrog";nat ed af atnospheric pressureNmtne ]

[ ati num(1V) oxide (80 roQ nper aﬁwmwfor

(ivl Hotr| NPt er i | Strestoreon cnﬁ%l?}c{a{am a ‘i/e (?(We Hastur e
was cdncentratled to give | (Observed) | MHz do-
| 1- [ (4-Imet hoxyphenyl ) net hy1] - 3- met hy| brgeg ol - 4-Hffed
(900 nmg; 100%} as a yertoy C‘“N‘”“m (500
DI\,{@ 58638 (s, 8l14), [3.68 (s, éH) 5.30((s, 2H),
14y, 6.1?@8, 1H), 6 (d, 1H), 6.84 (d,
2183) 6?]955 ()| HhAIB (d, 227043/2I—|), Mass spesgtrum NH
268. Amgikdlinr @ of J4- cHdl or p- Z(Wéf)hyl t hi opyri mjdi ne (0.4
m, 3/{45.4xmt). 14(4-
metho gpham/a - 3-nef hyl i ndazaol -4-am ne (0. 83 g,
3.11 piol ) and hydrogen MO
20071)815t8>383FfCF1682 /100051 -190 -| chloridej(1 drop,
734 i NnybepANE) but anol 17#6 nl) was heafed at 8(C
for 2 hqurs. AftHe é\lng apg-gvapor ati on of ' he
sol vents, water was 8dded The pH was adj usted to 8 by
addi t | §#ief afjueous ammoni a and th% m xt ure pas

ext r act-@d Wlt EtOAC—Theg—preecipit which had_f or ned
at er and
ic |ayer

at the, ét@?? ace was filtered, washed wth
et her ed to 8*"give a solid. |The or gan

as \»*6‘% c¥')W|th vva anc briznes and dried over MyS
Af ter| levapor at i sol( % the resi dwa was
trityras h?gu] th”~etjher° The two bat ¢ches were jconbi ned
to gifv 4- met hoxyphenypnet hy1] ; 3- met hyl -[N- ( 2-
net hyl "&ﬂ"'ﬁ‘ hyll pyri m di n-4- Ai ndazol t 4-amine (1 g, 74%
as al|@drte sclld.mm .

(s, 3humindeedd (s, 13H), 3 70H§s41 311), 5.47 (s, 211),
e 28 |og%|r 111), [6))86 (d| 2895457 0p" (d, 111), 7.19 (g,
2H) , | 758108 | 19 7 F%0 (d, mEd), 8.05 (d, 1%-1), 9.41
(s 1KMjde Mass spectrum M+ 392, Methyl iodide (0.17
£. 69 Mol ) was added+o—a—mxtiure of 14(4-
rret ho §¥_pheny(=rret hy11- 3- net hyl - N- ( -2 8sul f anyl pyrji m
i di nt Z-ypi ndazol - 4mam nej (1 g, 2. 56.6angdy), apnd cesi um
QAr bpfigeehafil]| 25 g . 84 rorrm;)szi n |aGetp ﬂ;{)tr le (6 m)).
The [I®B4m xtuf «r\ﬁr @j Soornte erat pse for 18
hour 5 ﬂ};gg m Rtdre whsodi | ut'ed’ wi t{H74cetdRitril e and
the kolids were filtered off After 2Hyvapog,at| on of the
solvents, the residue wgs dissolvedyjn DCM | filterec
and |purified] by chromatg lica gel (eluant:
10 tlo 40% Et0AC in petrdi eum et het } 46 G ve
1- [ ({4thyex-hoxlyphenyOnet hyl ] - N, 3- di g, 408 (j2-

met Nylsulsf anyl pyrivyi di n{4-ypi ndazpk I\ﬁram ng (0.7 g,
679 as a_ sdlid. Ss_spectum 20 s 3

% CImsrbRier Hepzoi i d| (909" Hy %ﬁ(ﬂar%B‘P) wgs addefl
to gr-i-ce- cqaled solouti on é‘f"“‘ll 5’0(brs

[ (44 @g{zg;gxyphenyl )met hyl]- N, 3-di rrejétgyd@%(z- nmet hyl sl f

anylfpyri m dijn- 4- ypi ndazol - 4- am ng, (600 ng,| 1.48 mmpl)
in DVF (17 ). The mixture was thehPiPréd at room
welfor 1.5 hout. 10% Aquediis sodi gm
nmet abi sul fite was added. The m Xture was—25
concentrated, diluted in DCM washed with sodi um

bi carbonate and brine, and dried over MgSO4. After
evaporation of the solvents, the residue was purified
by chromat ography on silica gel (eluant: 10 to 50%
Et 0OAe in petroleumether) to give 14(4-

met hoxyphenyl )nmethyl] -N, 3 -di nmet hyl - N-




The last 2 steps from procedure in Exanple 26 were
repeated using 14(4-

met hoxyphenyl ) met hyl I N, 3- di net hyl -
4- am ne (286 ny,

|_n-4-ypi ndazol -
V@?‘P@’ﬁ???ul fonyl ani | i ne hydrochl oride (142 n§¢T
=MD to give the title conpound (61 ny,
NMR Spectrum (500 NBS- DVSO) 2.20 (s,

3H),

st eps).
3.17 (s,

3.53 (s,

bt r
, b- diLgrgrr]B‘f“ﬁT'noll

nmol ) and t

3H,

11- 1)
VEI f

br s,

3(a]plr|tﬁ5)

ed i n vacuo,
and dig

e dissolveﬁ
.1 m) was ac

hours then

ect |

N- ( 2- et hyl

5.34 (hr' s,
2H), 7.54
, 9.70 (br
4&91ecu5?(@m

n 1
he(éc%r rdg sp

1H),

ded. The
cooled to
The resi
i nj ected @ﬁﬂanHEn

(C18, |Snoféilons, 19 wun diameter, 1pg TR EN
a Prepgrative (HPLCIMH sys em?@-t i g¥|th a
wat er |and acetiofi Uri T e cont aimitag 2 5P (g

car bonatreanidsr 4

adi ent) .

Ei/apor ati on of6-®ieigol

0. 65 nmo

in pent an@IMS()j_ m )i

sul fonyl p
/lg)Bé@wgqyzal

23% over 2

3H),
7.03 (br
7.91-7.82

th) 10 of
i Xture of
ni um
ents gavie

the title conpound as a splid. The jexagpkes {n the
Tabl e| 13 bel oy were nmade jaccordi ng ;o glgg(b%) rocedure
above| 15 -193 - Tablje 13 Nble &Iar oh
s S5 8- HVBD)
Nr- (2} 2- diflborobenzo(1,3] di ox ol {4:9y&)ehf
di mor pfigFedmal vyl phenyl ) pyrl mi di ne ,54
2,88-1 SwD3- (i, 8 3. 62- ;9% 6.
11 1) iy 33 (g 8\,8‘ 2‘?2 @(m, ,
7.82 |(d 1%, g 68 (di“l 0\8*)90 2, 4.3d)m, 9.
11- 1)| *Rf3°34071085833PCT GBZOO?/ 00025k 194 |- No.
Name |Redupdeecul ar 1 on (Qobserved) 5 2H)
2.97 (s, 3H),
3-amino.s. . 2.2;) ES’ 2H),
, 58 (1, 1H),
8; methar'lesul \S”O 228.48 6.74 -6.78 (m
fonamido- §oN 0 (M+) 21 | 9
benzamide N, TG,
1H), 7.66 (s,
1H), 9.48 (s,
P 1H)
3-amino-5- | T ———————
NH,
g | (Bydroxym 166.07
ethybenza HO o M)
mide
3.2
{3-amino-5- d5 (I,
under water),
81 (irhy dlm’;y m 15447 | 429437 (m,
€
YDpheny (MH+) 4H), 4.93 (t,
Iimethanol
3H), 6.41 (s,
, 3H)



NMR Spectrum (500 MHz, d6- DN SO 333
N- ( 3, 5-di nor phol i n- 4- o
yl pheny1) - N- (1H ndol-4-yDpyrimdine- 2,4-diamne |b NH
WORZROT0RI3P. 87-3.06 (m 8H), 3.59-3.75 (m 81-FOT/GBR0F7/000251
(s, 1H, 6.32 (d, 1H), 6.63 (t, 11-1), 6.91 (d, 21-0,
7.03 (dd, 114), 7.15 (d, 1#hg4-.7.29 (dd, 1I-1), 7.66
(d, I H, 7.99 (d, 11-0, 8.75 (s, 11-1), 8.94 (s, 1H),
11.12 (s, H) 334 N (3,5-dhnorpholin-4-
yl ph$ny1)-N (2,5- dioxa |cycTo[4 AnNg dec

, 10-tri en-10- yl)py mkg%ania 4- di ami nétating 491,
, é og 79 eC rmﬁ

Meth) | RaB0- 3. 06 ( BtrueuBl- 1 Lmdebrial
4.2314.33 (m| 4H), 6.08 [t ©Obsgepypd) g Mz (¢, 1Hé\gt6 61
(cid) 111), 6.76 (dd, 1H, 6.88 (clows), 7i u\*@oc
IR, 17.797 \U 1 1‘|), op C)L S3 J.I_I), T
N f(:Ll- 1-benzotriazol - y1)-N-(3, ?1‘555 ?‘@f 10I i n-4-
yl phe&@x,ggygl di ne2, 4 d| anine 11 | 38202, IN 474
(MT 109 (% ”8H) 3.71-3. 76 7wy, BH) , 6. 11 (s,| |
i) rmétbyls(“ % 1H) s, 2B777) 7_73.132.3 (%d AH), 7.j44
(bs, | 1K), 8. 10(:g ), B250Mbs, 1% . 937 (s, | H,
9. 81| bhSsmidb1{ 1) <9195 { No. Narg A% 7XH(Seclil ar 1on
(Cbserved) NM R Spectrum (500 MHz,| 1d-7.9DMB0,
s, 1H)
Method 9

N-(3-Amino-5-methylsulfonyl-phenyl)methanesulfonamide

NH, NH,
@) @) ()\\ -
\\S NH \\3 N/S\\
<N 2 AR
\O \O H O

Methanesulfonyl chloride (62 ul) was added to a solution of 5-methylsulfonylbenzene-1,3-
diamine (0.15 g — Method 8c) and pyridine (0.33 ml) in DCM (15 ml) and the reaction
stirred for two hours at room temperature. The solution was washed with water, dried and
concentrated and the residue purified by chromatography to give the title compound as a
brown oil (45 mg, 21%); Mass Spectrum MH* 265.36.

The procedure described above was repeated using the appropriate aniline. Thus were

obtained the compounds described below:



2.82-3.04 (m 8H), 3.56-3.78 (m 81-0, 6. 06
(d, 111), 6.12 N -(3-chloro-1Hi ndol - (d, 111),
6.85 (s, 336 7-yl)-N(3,5- 211), 7.10 (dd, IF!),

holin-4- 506 (MO 7.29 (d. Il
V&‘f\wﬁg’%’f} ?DLP.%A.”ne (d,(IH), 7. 5(5 (d, épgﬂégz“m"’“"m

<205 -
NMR
Starting
Molecular Ion | Spectrum
Method | Name Structure Material
(Observed) | (300 MHz,
(Method)
d6-DMSO)
3-amino-5-
methanesulfonam H,
. o 266.39
9a ido- ~¢ 0 (MEH 8e
Y S/\
benzenesulfonami ¢ B L)
de
3.14 (s, 3H),
7.70 (brs,
3- ¥o, 1H), 8.08 (s,
methanesulfonam o 258.42 1H), 8.17 (s,
% . . g o
ido-5-nifro- o N (M+) 1H), 8.35 (br
NH,
benzamide s, 1H), 8.43
(s, 1H),
10.46 (s, 1H)
Method 10
3-Amino-5-morpholin-4-yl-phenyl)methanol
0] 0] HO
—_—
H,N N/ﬁ H,N N/\
K/O K/O

Lithium aluminium hydride (0.48 ml, 1M in THF) was added dropwise to ethyl 3-amino-5-
morpholin-4-yl-benzoate (0.1 g — Method 8g) in THF (3 ml) and the mixture stirred
overnight at room temperature. Water (0.1 ml) was added, followed by aqueous sodium
hydroxide (0.1 mi, 1M), then magnesium sulfate (1 g) and diethyl ether (10 ml) added.

The mixture was stirred at room temperature for 20 minutes then filtered and washed with

ether. The filtrate was concentrated in vacuo and the residue purified by chromatography



1H), 8.01 (d, 111), 8.78 (s, 111), 8.98 (s,

111y, 11.11 (s, 1H) 411 2.84-3.02 (m 811),

3.57-3.76 (m 8H), 6.06 (s, 1H), 6.16

WN.ZQ(H{OSSSQZ} nor phol i n-4- PCT/GB2007/000251
206 -

using 0 to 10% methanol in DCM as eluent to give the title compound as an orange solid
(80 mg, 96%); NMR Spectrum (300 MHz, DMSO) 2.99 (m, 4H), 3.70 (m, 4H), 4.30 (m,
2H), 4.85 (br s, 2H), 6.02 (m, 1H), 6.07 (s, 1H), 6.11 (s, 1H); Mass Spectrum MH" 209.52.

s The procedure described above was repeated using the appropriate ester. Thus was

obtained the compound described below:

Starting
Molecular Ion | NMR Spectrum (300 .
Method | Name Structure material
(Observed) MHz, d6-DMSO)
(Method)
£
4.69 (m, 2H), 5.60 L
3- oM
(t, 1H), 7.65 (brs, .
(hydroxymet 195.44
10a ] - 1H), 8.27 (m, 1H), 7b
hyl)-5-nitro- 0\?,' ° M)
. 3 NH 8.34 (m, 2H), 8.58
benzamide z
(m, 1H)
Method 11

10 Ethyl 3-methanesulfonamido-5-morpholin-4-yl-benzoate

- ~ //O
H,N N/\ Sy N/\
Lo . 9
O

Methanesulfonyl chloride (127 pl) was added to a solution of ethyl 3-amino-S-morpholin-
4-yl-benzoate (0.344 g - Method 8g) and pyridine (0.54 ml) in THF (3 ml) and the reaction
stirred overnight at room temperature. The solution was concentrated in vacuo and the

15 residue partitioned between 1M HCl and diethyl ether. The organic layer was concentrated
and triturated with diethyl ether and iso-hexane to give the title compound as a yellow
solid (404 mg, 89%); NMR Spectrum (300 MHz, DMSO) 1.22 (t, 3H), 3.03 (m, 4H), 3.65
(m, 4H), 4.21 (g, 2H), 6.91 (m, 1H), 7.14 (m, 1H), 7.20 (m, 1H), 9.68 (s, 1H); Mass
Spectrum MH" 329.49.




(d, 111), 6.85 (s, ylphenyl)-N-(1H 2H), 7.09 (dd,

1H), 337 indazol-7- 473 (ar) 7.53 (d, 1H), 7.75
yl ) pyri m di ne- 2, 4- (d, 111), 8.04 (d, diamne
111 .09 (s, 111),

8 8.82 (s, 11-1), 9.09 ,
\’\_Zl_q_ﬁf?()‘//ﬂ?f?:gl (s, 1H) ( ) PCT/GBZO(O%OOOZSI

-207 -

The procedure described above was repeated using the appropriate aniline. Thus was

obtained the example described below:

Molecular Ton | NMR Spectrum (300 MHz,
Method | Name Structure
(Observed) | d6-DMSO)
methyl 3-amino- NH, 2.94 (s, 3H), 3.80 (s, 3H),
5- 0 245.41 5.50 (br s, 2H), 6.69 (m,
1la ~g o
methanesulfonami gy (MH+H) 1H), 6.93 (m, 1H), 6.98 (m,
(o]
do-benzoate - 1H), 9.60 (br s, 1H)
5 Method 12

3-Methanesulfonamido-5-morpholin-4-yl-benzoic acid

HO O

\S’/O
) N ) N
O K/o

Lithium hydroxide (71 mg) and ethyl 3-methanesulfonamido-5-morpholin-4-yl-benzoate

(404 mg — method 11) in THF (3 ml) and water (0.1 ml) were stirred for 48 hours then

10 concentrated in vacuo. The residue was dissolved in water (5 ml) and pH adjusted to 5.

The resulting precipitate was filtered and dried to give the title compound as a yellow solid

(0.26 g, 71%); Mass Spectrum MH" 301.47.




Note |I: 3-chloro-1Hindol-7-am ne (AstraZeneca, PCT
Appl . W200234744) WD 2007/ 085833PCl 7GL32007/ 000251
-196 - Method Section Method 1 _
w0-26U7083883 3- met hyl sul fonyl1l-5-nitro-benzene PCA/CB2ENN0E2S1
of 1-fluoro-3-iodo-5-nitro-benzene (1.95 g), copper
(I') itodide (2.23 g) and s%hgm met hansul finate (0.75
g, 85% in DVF (25 m) was heated at 110C overni ght,
then poured into a mixture of ethyl acetate and water
Methg@g3filtered. The organic layer was io separated,
dried arid concentrated in vacuo and the residue
Tert-BuytykNf rmsthapgsulfonpmitie:f ghorpiolin-4-l-phivayDidbagnatompound as
a brown solid (0.6 g, 37%; NWR Spectrum (300 MHz,
DMSQ) 3.40 (s, 3H), 8.31 (m 1H), 8.52 (m ; SS
Sp wPWE 219, 0. The procedure described ve

ted using the appropriate i odobBMzened Thus
was repea g pprop ne o

was
Na cture Mol ecul ar Ion (Ooserv§d) Spectrum
s(300 d6-.DVEO) | & T=Tret hyl sokforyl

o’ 3 rorbenzene 0..;/2 NJ08,  ~ 0247 .50
(5, 3H), 9.lo0 (h 211), 9.09 (m AH) HWO
2007/ 085833 2007/ 000251 -197 - Method 2 3.0
- Met hyl sul f ony1-5-ni tro-phenyl ) nor pholine N2 00
DiphenyiphpsphryDezide (0.224 ml) was added to a solution of 3-methanesuifonamido-5-

s morpholin-4-yl-benzoic acid (0.26 g — method 12) and DIPEA (0.18 ml) in tert-butanol (10
ml) and the reaction heated at 80°C for 5 hours. The reaction was concentrated in vacuo
and the residue purified by chromatography using 0 to 100% ethyl acetate in iso-hexane
then 5% methanol in DCM as eluent to give the title compound as a white foam (150 mg,
35%); Mass Spectrum MH" 372.49.

Method 14
N-(3-Amino-5-morpholin-4-yl-phenyDmethanesulfonamide

o
HN/U\O% NH,

L0
\/’S:N N \/S/io
o N /ﬁ 5 , ﬁ N /\I
K/O K/O
Tert-butyl N—(3—methanesulfonamido-S—morpholin—4-yl-phenyl)carbamate 0.15g-
15 method 13) and c.HCI (3 ml) in methanol (5 ml) were heated at 70°C for 5 hours then

cooled and concentrated in vacuo. The residue was partitioned between ethyl acetate and
saturated aqueous sodium bicarbonate and combined organic layers dried and concentrated
and the residue purified by chromatography using ethyl acetate as eluent followed by

trituration with ethyl acetate — diethy! ether ~ iso-hexane to give the title compound as a

; B




5 Morpholine (0.77 m) and

1-fl uoro-3-nethyl sul fonyl-5-nitro-benzene (0.35 g -
Method 1) in DMSO (15 ml) were heated at 100C for 6
vﬂ%§M/§pgpSO|Ut'on was cool ed, poured into water and

V&P ing precipitate filtered and dri edPtHGgRP&000251

the title conpound as an orange solid (0.39 g, 85%;

NMR Spectrum (300 MHz, DVEI9-3.25 - 3.42 (m+ s, 7H)
3.76 (m 4H), 7.75 (m 1H), 7.94 (m 2H). 10 The
procedure descri bed above was repeated using the

whiteagmﬂidommg,tz?,%)t NMBB aa'cnarne(_?;oa‘lm&, PMIO )b R{sngd), 196 (m, 4H),

> 10 G585 R, BB Poh o DR Bt 22

d6- DMS0) 2a 1-net hyl -4-(3- nethylsulfonyl-S-
nitro-phenyl) pip erazine N 40 P " 300.44 (MH) 2b

et 3-not pholin- 4-yl-5-n itro- benzoate a: oc 400
5 2- ChR)ro-S (h@ﬁéxﬁt?eﬂ(mJmt}o-gengélegﬁlfonm&e 3.30 (m 4H), 3.77
(1 7 (q, 2I-1I), 7.80 1H), 7.90 (m 1H),

B O @ 1H) WD 2007/ 085833P 12007/ 000251 - 198 -
Met Nod 3  4- (3- Fl uor o-5- ni t ro- phenyl ) nor phol i ne and
- mor phol i n-4-y1-5-nitro- phenvf{ norpholine S

Borane in THF (12 ml, 1M) was added dropwise to 4-chloro-3-nitro-5-sulfamoyl-benzoic
acid (1.6 g) in THF (30 ml) and the reaction stirred overnight at room temperature.
Methanol was added dropwise and the reaction mixture stirred for 20 minutes at room

o temperature. The reaction mixture was concentrated in vacuo and the residue partitioned
between water and ethyl acetate, dried and concentrated. The residue was purified by
chromatography using 0 to 100% ethy! acetate in iso-hexane then 5% methanol in DCM as
eluent to give the title compound as a yellow solid (2.5g, >100%); NMR Spectrum (300
MHz, DMSO) 4.52 (m, 2H), 5.60 (t, 1H), 7.82 (br s, 2H), 8.04 (s, 1H), 8.14 (s, 1H); Mass

15 Spectrum MH" 265.33.




5

15

Mor pholine (12 m) and 1, 3-di fluoro-5-nitro-benzene (4

g) in DVSO (50 m) were heated at 100C for 4 days. The

sol ution was cool ed, poured into water and the

WPE8I8383y precipitate filtered and dried. THCGE/GR07/000251

purified by chromatography using 25%to 60%i o ethyl

acetate in iso-hexane as epuent to give firstly

4- (3-fluoro-5-nitro-phenyl)norpholine as a yell ow

solid (2.86g. 50%; NWR Spectrum (300 MHz, DVsO) 3. 30
The ﬁzmeddfd)descﬁlbza alhone whislrepedted 4131(1@0 in i) casd] t Z{)(pf'dp1rﬁ‘i'e]r}1ethyl

ol | owed b 4 r.pho
benzﬁ%“? P%&B‘w&%?fw% SER té%mr%poclzd fgscgbed
below9% ; Mass Spectrum MHA 294. 50. Thi onyl chl oride

(20 M) was added dropwi se to water (70 nml) at OC with
Vi gor ous stlrrlng The solution was stirred for 1 hour

at 5C and at 18¢ for— 50U k)2
chloride (0.16 g) was added oMglbouBr a e grieen.
S@kiel i ORaddhat was stigped at|roog t enpdfFEtar e Y8185

m nutes then cooled to -10C | Separ at efl §90 MHz, | Material
3 5- di 1itroaniIiE1e (5 g) was| ddeF&d*Y o &N} (25 )

ad—stirredfor—1-hour—at—ropmtenperature "The

sol uti bn was cool ed to -10C hnd treat|etf d¥ opwi se with
a solution of sodiumnitrite|(2.26 g)|im4gater (20
nil). The resul tj ng dark orapge sol utl(@QHyvas stirred
at - 10CNfld#minges-nj nut es t hen added - 199 -5C to
the so mydr@dymaf.y copper s 1) chloride fr 9r§1(tt he first
stxgp oy he;?y]{lﬂ tesO rea,ti on was| ¥b.i5rlfed at -5C
for en flb,ﬁfx 0 pive a pal®rspithk jsolid
t hat w: etissuni h Gabuo. Thib sol id 03 dded
porti onwhige to a| sol ution of | ammoni a t hanol (7N
200 m) at OC and the reactipn sti rred“"t)ér342 | ux then
concentrated in yacuo. The resulting |jselid, 5 was
triturated with prethanol, then water ang § iytlered ang
—dried-to giv e-title conpbund as hpum slolid
(2.88 g, 43%; NWR Spectrum(SOO VHz, DI\/ISO) 7.86 (br
Method ). 8.80 (m 2H), 8.90 (m 11-1); Mass Spectrum W
— 246.39. Method 5 103 I\/brpholln 4-y1-5-nitro-benzoic
3-(Hydrpxyngethy 1 35 -methyil handenehutfehagedg 2N) was added to
ﬁgsol ution of ethyl 3-norpholi n 4- y1 5-nitro- benzoate
3% ng -- Method 2b) in methaféd_ (10 ni) and THF (10
n1)and stirred for 3 hours at ropmtenperature. \Water

was added, followed by ag (1.6 M, 2N and
g and dried to give
sol Ld (¢223 g, 76%;

es ti ng—preeiphtate fil
7conpound as a yel |l ow
I\/ass Spe DN M+ 253, 44, NMef\Nod 6 S
3- Matthy®sul t Gny1- 5- ni t ro- benzoi ¢ aci g W,
20071085833PCT/ GB2007/ 000251 - 200 -
A miStuhddiltydidarb Sethy diveynetgl)-3aiio- b&z@ﬁes@]foﬂ&ﬂﬁd@@@@ nfethod 15)

and p TR BT el e Colled et e & By fraron s o

50°CtoRerntgfTEHeaoliftidn Has 8@016:(8 Jiltbred AR cddBntFBRC hh PiBe $dsidub €d
at this tenperature for 2 hours. The reaction was

purified §y gbroprgtogephy LeiRp Qﬂ%\?@ﬁ»@eémolp\cw ap Aluento give the title
comﬂoﬁﬁ-‘d x@@mets%ha'(y@ aﬁém uhen ok g ménﬁ)ﬁ@% &F‘

washed water a oto I've
2H), édﬁﬁom 5aﬂ§ (br D £6.6B (s tHY, 6.969mg 1 H)7 69 ; (s NIEAR, ’5@93(1:&& lBH)
Mass( Q0 O 3.44 (s, 3H), 8.75 (t, 1H), 8.84-8
‘—éfﬁ-—%h NH2 HATU (0. 45 g) was added to a

sol uti on of 3-norpholin-4-yl-5-nitro-benzoic acid
(0.23 g - Method 5), anmmonium chloride (146 ng) and
DIPEA (0.21 m) in DM (1 ml) and the 15 reaction
stirred overnight. The solution was concentrated in
vacuo and partitioned between ethyl acetate and

sat urat ed aqueous sodi um bi carbonate sol ution. The
organi c layer was dried and concentrated to give the
t|tIe conpound as a yellowsolid (0.2 g, 87%; WMass

P~ -~

Nigad




20

25

The procedure descri bed above was repeated using the
appropriate acid. Thus were 20 obtai ned the conpounds
descri bed bel ow. Method Name Structure Ml ecul ar |on
(Cbserved) NWR Spectrum (300 MHz, d6-DMVSO) 7a )
WD 2HHT/P85833- n itro-benzami de 0 . 180. 44 (M) BCDEBL§7/000251
21-1), 7.44 (t, 2H), 7.50 (t, 1H), 7.30 (t, 1H), 8.09
(br s, 1H WD 2007/ 085833B¢7LG82007/ 000251 -201 -

Met hod Nanme Structure Mol ecular lon (Cbserved) NWR
Spectrum (300 WMHz, d6-DMVSO0) 7b nmet hyl 3- carbanoyl- 5-

Method 1D- benzoate No, ol No ONH, 223.46 (M) 3.88 (s,

311), 7.73.(hr, s, ]bl-l), 8.44 (br s, 1H), 8.64 (m
& enzgllzdidwgeleprgarbogitdle O\ 1H) 7¢ 3- net hyl sul f onyl -
5-nitro- benzam de 0= -0 | Po ON Nn,
/‘O /“O
0] O
H,N Br H_N N

SN

Zinc powder (125 mg), zinc cyanide (560 mg), tris(dibenzylideneacetone)dipalladium(0)
(290 mg) and 1,1°-bis(diphenylphosphino)ferrocene (350 mg) were added to a solution of
6-bromobenzo(1,3]dioxol-4-amine (1 g, prepared as described in W02004005284) and
DIPEA (0.69 ml) in DMF (30 ml) and the reaction heated at 110°C overnight. The
solution was concentrated in vacuo and the residue partitioned between ethyl acetate and
saturated aqueous sodium bicarbonate and filtered. Combined organic extracts were dried
and concentrated to give a brown oil that was purified by chromatography using ethyl
acetate:iso-hexane (80% to 50%) as eluent to give the title compound as a yellow solid
(548 mg, 73%); NMR Spectrum (300 MHz, DMSO) 5.42 (br s, 2H), 6.06 (s, 2H), 6.66 (s,
2H); Mass Spectrum M-H" 161.

Method 18
Tert-butyl N-(6-formylbenzo{1.31dioxol-4-ylcarbamate

n-Butyl Lithium (9.96 ml, 2.5M in hexanes) was added dropwise to a solution of tert-butyl
N-(6-bromobenzo[1,3]dioxol-4-yl)carbamate (3 g, prepared as described in
W02004005284) in THF (60 ml) at —78°C and the mixture was stirred for 20 minutes.
DMF (0.9 ml) was added and the solution allowed to warm to room temperature.

Saturated aqueous sodium bicarbonate solution (75 ml) was added and the solution
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243.43 (M) 3.40 (s, 3H), 7.93 (br s, In), 8.57 (br s,
1H), 8.77- 8.80 (m 2H), 8.97 Q IF') Mthod 8
3- Fl uor o- 5- mer hyl sul fonyl -ani | i ne A m xture of
WO2097(98%833 3- net hyl sul f onyl1- 5- ni tro- benzene (®PCI/EB2007/000251
met hod 1) and 10% Pd/ C (50 ng) in ethanol (20 m) was
stirred under a hydrogen giyosphere overnight. The
solution was filtered and concentrated to give the
title conpound as a pale brown oil (0.18 g, 100%;
extrachASTIRRRALE ST Mricd 88d OchcediPfed? B GEUNR WHRBEAEQEL, above

was repeated using the appropriate nitrobenzene.” Thus
chromatogeapbh using dekant to exanepttbyl adeteicr(PBeas dedndie sikethh dide

compx%%g%s %ﬁh‘i‘t%gglﬁae%%%b ;%@%Pe&%é % Qﬁeﬁ%@%ﬁﬁ 95" 4B,
6.18 (32H)L01 DG By qa(s) HD; 9.4 &1 1HRioL78r(e, IH)OMaQSehiy M*

265.0 97.51 3 -202 - Sc 5- nmethyl sul fo nyl benzene
21,3- diamne 187.46 (ML1l+)

Method 19
Tert-butyl N-[6-(hydroxymethyDbenzo[1.3]dioxol-4-vl]carbamate

OFO o/\o
Q\Oiﬁ:@vo - >L )Ok DVOH

Sodium borohydride (306 mg) was added to a solution of fert-butyl N-(6-

formylbenzo(1,3]dioxol-4-yl)carbamate (1.79 g — method 18) in methanol (50 ml) and the
reaction stirred at room temperature for 2 hours then concentrated in vacuo. The residue
was partitioned between water and ethyl acetate, dried and concentrated to give the title
compound as a white foam (1.8 g, 100%); NMR Spectrum (300 MHz, DMSO) 1.43 (s,
9H), 4.35 (m, 2H), 5.08 (1, 1H), 5.96 (s, 2H), 6.62 (s, 1H), 6.89 (s, 1H), 8.75 (s, 1H).

Method 20
Tert-butyl N-[6-[(E/Z)-2-methoxyvethenyl]benzo[1.31dioxol-4-yl]carbamate

/0 /9
0L — AL
>LO/U\H 20 >I\O/U\}I§ll ey

Potassium fert-butoxide (0.75 ml, 1M in THF) was added dropwise to a stirred suspension

of the (methoxymethyl)triphenylphosphonium chloride (288 mg) in THF (3 ml) cooled in
an ice bath. After stirring the red solution at room temperature for 30 minutes, fert-butyl N-

(6-formylbenzo[1,3]dioxol-4-yl)carbamate (100 mg — method 18) in THF (3 ml) was
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| a 3,5- dinorpholi n-4- ylaniline NH, 2.98 (t,
811), 3.69 (t, SH), 4.71 (d, 214), 5.70 - 5.74 (n,

211), 5.75 (s, 1H) 81 264.52 (MH+) 3 Sg

et hyl 3- am no-5- norpholin-4-yl- benzoate 251.47
"YMWW?% (t, 311), 3.06 (i n,y411), 3. 73 ( nPCHEB1907/000251
4.25 (q, 2H), 5.20 (br s, 21-1), 6.40 (m 1H), 6.70

(m 21-1) 2b -213 -

added and the reaction stirred at room temperature for 12 hours. The reaction was
partitioned between saturated aqueous ammonium chloride solution and diethyl ether.
Combined organic extracts were washed with water, dried and concentrated and the
residue purified by chromatography using iso-hexane to iso-hexane — 10% ethyl acetate as
eluent to give the title compound as a pale yellow oil (65 mg, 59%); NMR Spectrum (300
MHz, DMSO) 1.44 (d, 9H), 3.60 (s, 1.5H), 3.72 (s, 1.5H), 5.11 (d, 0.5H), 5.74 (d, 0.5H),
5.95 (d, 2H), 6.18 (d, 0.5H), 6.74 - 6.77 (d, 1H), 6.95 - 6.97 (m, 1H), 7.10 (d, 0.5H), 8.72
(d, 1H); Mass Spectrum M" 292.43.

Method 21
Tert-butyl N-[6-(2-methoxyethyDbenzof1,31dioxol-4-yl]lcarbamate

/“*O FO

>Lo)OLNr>\/VO/ - ﬂ\oj\rxzfj\ﬁa/

Tert-butyl N-[6-[(E)-2-methoxyethenyl]benzo[1,3]dioxol-4-yljcarbamate (0.9 g — method
20) and 10% Pd/C (90 mg) in ethanol (90 ml) were stirred under an atmosphere of
hydrogen overnight. The solution was filtered and concentrated in vacuo to give the title
compound as a pale brown oil (0.8 g, 88%); NMR Spectrum (300 MHz, DMSO) 1.44 (s,
9H), 2.68 (t, 2H), 3.30 (s, 3H), 3.40 - 3.47 (m, 2H), 5.95 (s, 2H), 6.58 - 6.59 (m, 1H), 6.76
(s, 1H), 8.72 (s, 1H); Mass Spectrum M-H" 294.5.

Method 22
6-(2-MethoxvethyDbenzo[1.3]dioxol-4-amine

0
O/h /]

O
S o — y

N H,N 0




WD 2007/ 085833PCT/ GB2007/ 000251 -204 - Met hod Nane

Structure Mol ecular lon (Observed) NMR Spectrum (300

MHz, d6- DMSO) Starting material (Method) 81n

WO 2601{0A®35- net hyl sul fo nyl - benzam de ONH, HIC3/@B2997/000251

215.47 (M+) 3.15 (s, 3H), 5.82 (d, 2H), 7.19 (t,

1H), 7.31 - 7.36 (n, 2H), 7147 (s, 1H), 7.98 (hr s,

1H) 7c Method 9 _

N- ( 3- Ami no- 5- net hyl sul f onyl - phenvl ) net hanesul f onami de
Ter t—h‘b@hl&t[e-%ﬂdrﬁeﬂ{vﬂb/etﬁglbm&{‘ﬁ 3§<§&<ow4)y1ma@a@qd 80 Rethod 21)

i on of 5-nethyl sul fonyl benzene di anai ne

and C(Iélcllf@ g D) MEPRBEANSE) 0 mAdves heatdrié 7¢ s 15932 mpys ithenooneq 48l
conciltdatednf vidiS. F[ﬁ@?ésid%@ wak &f}ﬁgnefd%%tvfw\ég e%?ij%éta a.nrdcég ated

ten‘perature The sol Utl n was
aquegyrcodigmduenrbenatechndedmbined prgenid layersudriefl iaad cdzry:entrated and the

5 remdggélﬂmaeﬁ%? ?%Er}/a;gé?? ;gm}r\%%mtg?/gl ]5&1@ g’tgflo g’r'%lrz]as $ _'g%: t%g o8 the title

comphined pr DpdebioendasOrd ) FE%RIMR Spesure (BH8tMEZUIBMSD) 8126 (s,

310, 303 PHLI Bufoh. 3 G5, UL R oo Tesioes

MH*-1906Bbhod Nane Structure WMl ecular |on

10 The procedure described above was repeated using the appropriate fer-butyl carbamate.

Thus was obtained the compound described below:

Molecular | NMR Spectrum Starting

Method | Name Structure Ion (300 MHz, d6- Material

(Observed) | DMSQ) (Method)

a 427 (m, 2H), 4.83

0 m, 1H), 4.92 (4,

aminobenzo OF 168.46 ( ) (

22a ) 1H), 5.86 (s, 2H), | 19
[1,3]dioxol-5- OH (MH+)

HN 6.13 (s, 1H), 6.24

(s, 1H)

yl)methanol

Method 23

15 7-[(2-Chloropyrimidin-4-yaminolbenzo[1.3]dioxole-5-carbonitrile

CN

NH
= !N O\/O
X /k ~ "N
N Ci : J\

N

N Cl



(Cbserved) NWVR Spectrum (300 MHz, d6-DMSO) Starting
Mat erial (Method) 9a 3-am no-5- nethanesul fonarn ido-
benzenesul fonam de 1 D 14 0 266.39 (MH#) Re 9b 3-
%0'32@8% %Rfonam i do-5-nitro- benzam de o NO 110 o
% ) 3.14 (s, 3H), 7.70 (br s, 1), P§T’6§2‘{°§/"°°2°1
8.17 (s, 1H), 835 (br s, IH, 8.43 (s [H, 10.46

(s 1H) Met hod 10 =215 -
(3- Ami no- 5- nor phol i n- 4-yl - phenyl ) net hanol Li t hi um
alum nium hydride (0.48 m, 1IMin THF) was added

Sodiveht byisids €67 1g,ef0BYy disiBrdom hnnﬁerahmﬂ)pbasl addeddtoy/l- - ben z o ate

e o TR PGP (e e ren ThEed SbicGosn)

tempﬁaﬁneadw lediciobobpneildidy 1 ammePHss £1aed ék{ﬂ thY eHaefdogined. 1

, then magnesiumsulfate (1 g) and di et hyl
overnighte ifhf( repction wag gaeghed gputrpeshinivith Hiatst arekthe selptigycoggentrated.

The rEQ@ﬁ@ WRREFALIN B HRlr £ lw J‘ébthgsvvht.lé}?\gasf ﬁlke&&f ﬁq d@l@@ In vacuo

washed wmth ether. The [trate was concentrate in
to givegheidtlcarndnpohied aseasbeeg@esot;dl(wm@dww Massietiogn MHY275.37.

The procedure described above was repeated using the appropriate aniline. Thus were

obtained the compounds described below:

R
NH
~" N
N /,k
N Cl
Molecular lon | Starting Material
Method | Name R
(Observed) | (method)
N-(6-
bromobenzof1,3]dioxol-4- 330.29
23a o .-Br
yb-2-chloro-pyrimidin-4- (MHb)
amine
2-chloro-N-[6-(2-
- methoxyethyl)benzo[1,3]di N 308.42 s
oxol-4-yl}pyrimidin-4- (MH+) -
amine

B T S R RS TN S 1L I £ £



WO 20071085833PCT/ GB2007/ 000251 -206- using 0 to 10%
nmet hanol in DCM as eluent to give the title conpound
as an orange solid (80 ng, 96%; NVR Spectrum (300
WORRTOSHBO) 2.99 (m 411), 3.70 (m 4H), 4. 3®CIigB2244)000251
4.85 (br s, 2H), 6.02 (m 1H), 6.07 (s, 1H), 6.11 (s,
1H); Mass Spectrum Mr 208.52. 5 The procedure
descri bed above was repeated using the appropriate
ester. Thus was obtai ned the conpound descri bed bel ow
Metho t.hod Nanme Structure Ml ecular lon (Observed) NWR
——ggéctrum(SOO WMHz, d6-DVMS0) Starting nmateri al
[7-[(2-CMRt e elinidifd - yBlanmfitvlbenoafi i diokait S yifmeth4nob- benzam de OH
I* NH, 195.44 (M+) 4.69 (m 2H), 5.60 0, In), 7.65 (br
s, 1H), 8.270, 1H), 8.34 (in, 21-1), 8.58 (n, 1H 7b
Method 11 o Ethyl OH
3- met hanesul f onam dg- 5- nor phol i n- 4-yl -benzoate 0 N N
OH Met hanesul fonyl|chloride (127 pl) was added to a
sol uti on of ethyl api no- 5- nor phol i n4-yl - benzoat e
Cl(0.344 g - Met hod and pyridine (0.54 m) in THE (3
m) and the rea ) 'mrled overni ght at room
~ Ypnperature. The sof ution was concentrated in vacuo
jj‘n\g the 15 resi Qhar tizNgned bet ween 1M HC1 and
\N et her. The ordani C| | ayer was concentrated and
triturated with dieth ether and i so-hexane to give
the title conmpound as aNell & solid (404 ng, 89%;

NVR Spect 300 M4z, DVBO) 1,22 _(t, 3 3.03
A mixpyg of &P@@r(ﬁ%(@pﬁz’, 421i_1<§1:]_0r991§:rgr@1ill:[1f ’%S(gr_ng)lana).g- 111), ( r7n 14
. . 8 . , B t
i o A S Ao Sograr
heatedpat dtEGLAvernibs ten berreapdvdinggsug: chegesdreusmgritivacd
betwe%xgés%féﬁ ?%%‘%E gréﬁ\%\t}eﬂ D64 thERYS MBS LRBL bREHALE BRAIBER was

purified by chromatography using ethyl acetate as eluent to give the title compound as a
white solid (37 mg, 39%); Mass Spectrum MH" 280.42.

[
e




Met hod Nanme Structure Mol ecular lon (Cbserved) NWR
Spectrum (300 MHz, d6-DVSO) Ila nethyl 3-am no- 5-
nmet hanesul f onanmi do- benzoal&/-NH, s, P Oo cif --N
245.41 (MH) 2.94 (s, 31-1), 3.80 (s, 3H), 5.50 (br s,
2H), 6.69 (m 1H), 6.93 (m 1H), 6.98 (m 111), 9.60
Clajms s, 11-1) 5 Method 12
3- Met hanesul f onam do- 5- nor nhol i n- 4-yl - benzoi c acid
Li t hi um hydroxi de (71 ng) and et hyl
1. 3- TeA banpsindf@ramnde1p- nor phol i n- 4-yl - benzoate (404
nmg- nethod 11) in THF (3 m) and water (0.1 m) were
stirred for 48 hours then 10 concentrated in vacuo.
The residue was di lved in water (5 m) and pH
adjusted to 5. The'resulting precipitate was filtered
and dried to give theg le conpound as a yellow solid
(0.26 g, 71%; Mass S um M ;301.47. WO

2007/ 085833PCT/ G112007Q00251--208- Met hod 13
Tert - But yl

N- ( 3- met hanesul f on5- hol i n- 4-yl - phenyl ) car bam
ate 0 HO 0 HNAO. --" Di ﬁﬁew | phosphoryl azi de
(0.224 nil) was added to a.sollliti onzyof

3- et hanesul f onam do-5- 5 phoNN- 4-yl - benzoi ¢ acid
(0,26 g - nmethod 12) and DI PEA (0.18 nil) in
tert-butanol (10 nl) and the reattion heated at 80C
for 5 hours. The reactioniwas concentrated in vacuo

where R’ is selected from hydrogen, Ci.ealkyl, Cysalkenyl, or Cysalkynyl, wherein
the alkyl, alkenyl and alkynyl groups are optionally substituted by one or more
substituent groups selected from cyano, nitro, -OR?, -NR**R%, —C(O)NRzaRZb, or -
N(R**C(O)R?, halo or haloC; 4alkyl, where R*, R** and R*® are selected from
hydrogen or C;.¢alkyl such as methyl, or R*® and R® together with the nitrogen atom
to which they are attached may form a 5 or 6-membered heterocyclic ring, which

optionally contains an additional heteroatom selected from N, O or S;

ring A is fused 5 or 6-membered carbocyclic or heterocyclic ring, which is saturated
or unsaturated, and is optionally substituted on any available carbon atom by one or
more substituent groups selected from halo, cyano, hydroxy, C;.salkyl, C;.alkoxy, -
S(0),-C¢alkyl (where z is 0, 1 or 2), or -NR*R® (where R* and R® are each
independently selected from hydrogen, C;.4alkyl, or C;4alkylcarbonyl), and where
any nitrogen atoms in the ring are optionally substituted by a C;_¢alkyl or C-
1-salkylcarbonyl;

nis0,1,2o0r3

and each group R® is independently selected from halo, trifluoromethyl, cyano, nitro
or a group of sub-formula (i) :

xR o)




and the residue purified by chromatography using O to
100% et hyl acetate in iso;ﬁ xane then 5% nmet hanol in
DCM as eluent to give thetitle conmpound as a white
foam (150 ng, 35%; Mass Spectrun1NR+ 372.49. 10

t 4
whifE X9 seted from a dircet bond r 0, 8, SO, 80z 080, NR'® €O, =

CHQOR”)TcebeREﬁ,IMR”)CO SOzN(RB) N(R”)SO C(R"™),0, C(R”)zs
hanesul,f onam do- 5- noqpholln 4-yl - phenyl ) %bpam

bN@ h@n%NiRl%Cﬁ?et)hd’dleiesy Ranit lydreen eecma} Y r@nd
selé@é{@%ﬂlhxgr%g% )Clwea'i ataﬁ(@nﬁt C279a hgq’rés'SI fo: %2&91 or

C0O0 oﬁcentr e I n vactu
hetmcjzoljzll, Onggyclealkwien @kﬁydry]ﬂ}gfaﬁ@éoﬁhﬂemayahylé)ﬁ galkyl, any of
ueous sodi bicar bonat.e and conbi ned or i.C Ia ers
whigHiTaay b RPUOBABEHF AR YWHHOS RS TS EERHDS SEIFS 5
[ C d
wifIRFAHRAASE ARDnitt3: M oh ! iRl 4 B0Ry, A amion e 6%“”8”’3
Ca 5%103¥1N%dﬂ@2 datkygylosyt (Eesatklytth@, Gosqﬁqdmdplasylacl itkylsulphonyl,

S G e

N-&-(89.di 1c%h®am 1, €0 _amandD G, k8o 6% ,U‘D@lkﬁq Cankifld, N-
}Sl) ° @) 0 (br (g' I—6|) I\ié’h-’l)zsfpectr}gmyMr 6. Met hod
Ci. aagkyl{Q 6alkanoylam1no Cs.salkenoylamino, N-C,_¢alkyl- C3 6alkenoylammo Cs.

T e S R e e

(Cl%akkbl)ﬁﬂﬂxa&'idyﬂ t@1Qaﬁ(aﬁ¢$hfp&hﬂﬁy4hmbﬁfhlﬂlw(ﬁ%lﬁyl( 1.6 g) in
THF (30 m) and the reaction stirred overpight at room

Cr-¢adlppesulphanglamieq. iad any heisrospd el pihgeR o patipply bears 1
orjgg&gﬁﬁﬂmggﬁﬂ#%gﬂﬁg5ﬁded for 20 mnutes at roomio

erature e réaction mxture was concentrated in
vacuo and the residue partitioned between water and
seth te, dried and concentrated. The residue was
R~EU?IPP%BF%&JgﬂPBﬁéFSgraphy using 0 to 100% et hyl
acetate in iso-hexane then 5% net hanol in DCM as
eluent to give the title conpound as a yellow solid
(2.5g, >100%; NWR Spectrum®( 300 MHz, DMSO0) 4.52 (m
2H), 5.60 (t, 1H), 7.82 (brl s, 2H), 8.04 (s, 1H), 8.14
(s, 1H); Mass 15 Sp rwar-%65. 33, WD
2007/ 085833PCT/ GB2007/ 000 210 - The procedure
; Usipg, in this case, the
appropriate nethyl benZoat& estBr (rather than benzoic
acid). Thus was obtained thg conpound descri bed bel ow
Met hod Nane Structure Mol ecular c. lon (Cbserved) NWR
Spectrum (300 MHz, d6-DNB%§ Starting Material 15a
N-[ 3- am no-5- (hydr oxynet )1) phenyl ] met hanesul f on

am Gfere R’ R6, R’ R® and R’ are each independently selected from:

®) hydrogen, halo, trifluoromethyl, trifluoromethoxy, cyano, nitro, C;.¢ alkyl,
C,.galkenyl, Cy.galkynyl, aryl, Cs.j, carbocyclyl, aryl-C;_galkyl, heterocyclyl
(including heteroaryl), heterocyclyl-C,_galkyl (including heteroaryl-C;_¢alkyl)
and wherein any aryl, Cs.;, carbocyclyl, aryl-C,.¢alkyl, heterocyclyl (including
heteroaryl), heterocyclyl-C;_salky! (including heteroaryl-C, ¢alkyl) groups are
optionally substituted on any available carbon atoms by halo, hydroxy, cyano,
amino, C;_galkyl, hydroxyCi.salkyl, C,.¢alkoxy, C;.galkylcarbonyl, N-C;_

¢alkylamino, or N,N-diC, galkylamino, and any nitrogen atoms present in a

P



X 0 ziN a zx ocv, / 'O 2.91 (s, 31-1), 4.29 (d,
21-1), 4.98 (t, 1H), 5.10 (br s, 21-1), 6.29 (s, 1H),
6.34 (m 2H), 9.30 (s, 1H)}-219-A m xture of

2-chloro-5- (hydroxymet hyl ) - 3- ni tr o- benzenesul f onam de
(2.5 g - nethod 15) io and 10% Pd/ C (200 ng) in

et halmﬂroqyzbtb grdup s dependingdipundteleney dopdidegénns, be

1 COPRELEAR o R R R TR o il o T iR e ol
chr amataerealyysulphuf Qtoﬁlstn%yaﬁ%pﬁ@hﬁlﬂn&hdﬂséﬂ fMufishur oxide;

eluent to give the title conpound as white solid
(iif 509 grguP Sweb1[”01‘("!}#&&S\ayéctrum(300 M2, DVBO 4,40 (m

2H), 5.19 (t, 1H), 5.44 %les 21-1)., 6. 68 (s, 1H),
6.90 (m 1M 6.94 (s, 1 09 (57’ s, 15 Mass
Specites X Vsl st1e2@3 from Z)J.NR16 Nt d;dz? mncn)o @@@g@l (JC(O)

oy AORBRERR! Nek!Seo? -N(R“%CD 0>N<R“”- KB 0o

t1r h%%(?egl pLen&%%‘ggNﬁﬁEdﬁ(ﬂ |> %O(Cﬁ'g)&)ﬁ%g%]dand

addé{iRtl Cd{ ') whérepadfR ' is mdependently selected from hydrogen or

(rg?nglg nzo[ 1, 3] clioxol -4-amne (1 g, prepared as
des #in W2004005284) and DI PLA. (0.69 nl) in DW

(30 gt )is BRflogdheCt LaRYH @Y %}h&qyxatczlg;ﬁ%&r%g\/@{]&nglﬂgr {}hec}

i o soluti'on was concent rated i n" vacuo a
par tii qanrbmedlyb etyhdanalbyhyt a dcethinembac dsadnorathédclic

b t d f d Co d
or TS0} ik BnGRRBEAR: Bat e ebhGEREPATER 8 gl a
br owientered Mako mcwffclhfei;e%tgbwl Qhraﬁ LREIRRIY daﬁignfgor 6

et hyl acetate:iso-hexane %to as eluent to

gi Xénetrmi@rqd hateoaghposaiy! azsows),/@dl \ler@ajlanm a5 4810y,
i Ry RSO IOR Mo QL RSB B n bt

I\/Et It dalk$ (inbhrdingdltatoai- Cﬁimﬂl@ilﬂﬂoﬂﬁ@i@bpﬁonally substituted on
, 31di oxol-4-yl)carbamte f--0/---0 00 00

0, - AR aRIeERF bR aﬁp%?wq_mlm XN B0 salkyE Ny HFpxy C).

e BER) IR AISERALARI S OSBRI P  (

g, palepamet as aaigmimgee dtanms MERD0H0BS R EjocyaiylThibie(i&0may,
&?éegﬁ?nsgg%pon va ency g(‘)n)gdlérra%ons essaﬂ)srtlguetgd lf)}9 Erl gI‘ZO(l)lp selected
from hydrogen, Cj.salkyl or C;.salkylcarbonyl, and where any sulphur atoms
may be optionally oxidised to a sulphur oxide;

1i1) a group of sub-formula (v):
X3-RB-z v)

where X? is a direct bond or is selected from O,NR' 'S, SO, SO,, OS0O,,
CO, C(0)0, 0OC(0), CH(OR'), CON(R'), N(R')CO, -N(R')C(O)NR')-,
NR')C(0)0-, SO;NR'), N(R')SO,, C(R'),0, C(R'7),S and
N(R'"C(R'),, where each R is independently selected from hydrogen or
Ci.salkyl;
RY¥isa Ci.salkylene, Cy.galkenylene or Cy.¢alkynylene, arylene, Cs.j»
carbocyclyl, heterocyclyl (including heteroaryl), any of which may be

optionally substituted by one or more groups selected from halo, hydroxy,

Ci.ealkyl, Cy.salkoxy, cyano, amino, C;.¢alkylamino or di-(C;.salkyl)amino;




25 DVF (0.9 m) was added and the solution allowed to
warmto roomtenperature. % t urat ed agqueous sodi um

bi car bonat e sol ution (75 rﬁ? was added and the

solution -212 - extracted with ethyl acetate, dried
and,Go t.rated. .The residue urified

o Bapae Ry Seob] Wafiuit ss Rirerbb Ry e dpigposyeny
(2 ahcla@lnghu@mar /giwﬁic‘iri%phhﬁallylﬁebﬁ 10@@%@@11@1&5 aviyith Ry
solid (1.9 769 Spectrum (300 DI\/SO) 1. 45
(s bothesame oaélffesent zflﬁytedfromha\da aaq)kyl £o88lkeryl, @agjkynyl

Met ?1 ‘%lé&@mgr Bd But ‘(e? %’é@?ﬁ%ﬁc&%?ﬁe&ﬁ]&’%kﬁo 3%%71}9 Bears

31dnox@bx4sxylisim&htganat e Sodi um bor ohydri de (306 ng)
was added to a_salution of tert-butyl N (6-
forﬂﬁllbséh%@[’ﬂoéf‘a% E?)Z‘E?P lav)1) carbamate (1.79 g - met hod
18) in methanol (50gk)s and the r@q):tl on stirred at
roomtenperature for 2 hours then concentrated in
vacwbere Hi'dis selsitedifrorh30 MER *par 30 S @) OS Che€Ae €0 WatGE(0),

?.”?pgl‘@énaoa«ﬁﬁﬁf?%@) Ao PO S Bt habehng
Speqli(w?yt Hgl@ 6) W‘ﬁl}zé%gﬁ)%ﬂdwl{@%(m& dhle

5.08 (t,
1H) ¢ac8 Rf%ls(lgdepthﬂentlme]hgtdd ZOm }Zﬁirogen or C1 6alkyl and R' is

Tert b
L o el N R RS
ter &arbwy@m Cbeyl(@ 6Eﬁ<ymhetel<|)\dyblyl (ikEdinwa hereched) gF opvvi se

to a stlrred suspensi on of

( meheteregyrdy Iy praHiyb iaplydina dﬂﬁ]@ﬁm{lcﬁﬁn celkybrwhieh pptggatiy pears

in TH 0 5 f i rri ng

t hel PEaSEfienin Pl B8 s ot B pent NyBbieT o LAY

t( erCi. guultwj CNalhKegyltl g:g fatksihae] ¢, &lldjx(s)mﬂwh@taﬁahgnanat e

net ho I

zooh?tem%%@mfrv@fzbwﬁ 3999@3@“:@?@5 1 Oa&d@%r shitpgqes; or
(le’ eagpt hI‘Rf‘RSt RG‘ érﬁij-’atR7 LR RE LERPSAPRYLE d&%d et%@”osforrﬂ_ Qe

reacti on was partltloned bet ween saturate agueous

ambisedii &bl ‘briedbesdl rutg, eheindsaid Bngusl uneathrated dﬁ@ﬁh]aﬂg er

or i cC extracts. wer.e wat er
conbttyr et Gidis SrusrE Rt Pr Ry Sable Aol Hom by
chr piIBt @gLAR M yHRIXHE Il La‘ﬂ%rl hexapeniq. 6h1§9rahﬁff@ RE NN

ethyl acetate as 5 eluent to give the title conpound
as ellpddreingedrdsaidoiing 165 conjain3epr mikFhSpregtomsselegod from

1 spmpenghihf g higoaghhes syl Stogissgh) be Sa foxidised

2H) to Hsulhulr Oxide; whbre afly CH, g r(ﬁg)z ?ne(ydoe shbdirute®b9a C(6) Eoup,
(m 1H), 7.10 (d 0.511), ; Mass Spectrum
Mi- aghwhese NIt eRB BIGH quend@gtup@@ygllpncy considerations, may be

Ter %L%)&%’[Méf%ﬁf) Ryt LAGNZRD L 3hEL 0K Rdm iyt B R G AIRL Por

N16€ﬁ gaﬁﬁyl&rhmtyﬂ‘goxyet henyfi benzo[ 1, 3] di oxol - 4-yl i carbam
hod and _10% Pd/ C (90 nmg) in
or %Pli‘?é’f’i‘é?e“(@@l}iﬁofe%l?lé S%Iz there®d under an at nosphere of
YA 996R0 UL EMRAD L, 1Jgdhes Aithlch o Ghighl
V\”conc}é}%tr%tea i aéu%é%tc()3 gllve tﬁhéﬂ?ﬁn{lée co%guﬁ%ﬂed forms
an pabhmlErdvgnow, Ithe@(R 8s got [88%9genNVMR Spectrum (300 MHz,
DIVISO 1.44 (s, 9H), 2.68 (t, 2H), 3.30 (s, 3H), 3.40
- 3.47 (m 2H), 5.95 (s, 214), 6.58 -6.59 (m 1H),
6.76 20(s, 111), 8.72 (s, 111); Mass Spectrum M 41+
294.5. Method 22
6- (2- Met hoxyet hyl ) benzol1l, 31di oxol -4-am ne -214 -

i«fy‘?‘é’ Oy,
R
N



Tert - but yl

N-[ 6- (2- met hoxyet hyDbenzo[ 1, 3] di oxol-4-yli carbanate

(0.8 g - method 21) and c.#€1- (0.25 nl) in methano

(10 M) were heated at 70C for 2 hours then cool ed and

concentrated in vacuo. The residue was partitioned
2.pet wo EAMBEPRA acaeréitrwtt@ clgvar 1s atharein Bulga‘?q ifessipsteddeimum

&tﬁmfpena.tﬁ e d t@j@%@t ST zeell gféﬁn%' efppd g

concentrate 5 résidue purified b
DRI apt@R%:angﬂ InDEMheR Py m&épéh&érﬁly%&leede& mtn

to give he t und as a pal e brown oi
hyée%% g FRIE0 RSO 3l (m Bydrbecs, b, or

In&hl'21 1) 4 79 (d, 2H), 5.84 (s 2H), 6.07 (s, 11-1),
6.{1 (s, 1H); Mass Spectrum M+ 196.49. in The
procedure described above was repeated usi ng the

te tert-but b Thus obt ai ned
3. R BB e MRS AR o N h TR QP ReeD g
il e ;ﬁseﬁﬂ%& PR 00 s

frqm cgqnol r@Rol netcwaﬂbrgR @ N(BA)LEBRAGhilMer) 4. 27
2a 24
hafd Grialf D wpdsehPR e S0 R Rerdea b aoden b, ARG

157[ (2- Chl or opyri m di n- 4- yHam nol benzof 1, 31di oxol e-5-c¢

arboni bile CN ONH \--0 CI NCI
4 A compound according to any one of clalms 1 to 3, wherein R' is methyl.

5. A compound according to any one of claims 1 to 4, wherein each R? group
present is independently selected from halo, trifluoromethyl, cyano, nitro or a group
of sub-formula (i) :

X!.p" @)
where X' is selected from a direct bond or O, CONR"? , wherein R is hydrogen or
C)alkyl and R" is selected from hydrogen or C.4alkyl, which may be optionally

substituted with one or more C,.,alkoxy groups.
6. A compound according to any one of claims 1 to 4, whereinnis O or 1.

7. A compound according to any one claims 1 to 6 wherein R* is a group of sub-

formulia (iiib)

(iiib)



-215- Sodi um hydride (67 ng, 60% di spersion in m neral
oil') was added to 7-

am nobenzo[ 1, 3] cl i oxol e- 5- 2%4F boni trile (109 ny -
method 17) in DVA (1 m) at roomtenperature

2,4- chl Qn opy r|m 6 was

reaction st?als (ﬁ%rnl g tlsal e6Fné n\}\ﬁgerb{)‘gﬁeghed
caumtauswlc%igmnmmeemhaﬁd itdepersiehty lsé)ébté‘cbﬁ&ﬁm rated. 5
The residue was triturated wth water to give a SO|Id

whi @ walydrpgane halg, widlgorpmeshyli wifluaromethaxygexasos mtro, C

spect ront b Covica ! G b el QilnafE0C o

r epeat edhatsiongl) bed wh@emmnwam cahitetargclyT(indudi@p deteroaryl)
obtai ned the co oun S descrl%gd below.. ONH \-0 d
Met hod h%rﬁépﬁaﬁrﬁ/t??%%‘m léfrsub%ﬁute 8 apY avplabie gathopgtoms by

Mat eri al Bgﬁ{}ag&égﬁ C}M'n(),Gammo, Cb{aw,%ﬂgd?iyéﬁ_%l@l?é%aﬂéﬁxy,

330. 29
and any nitrogen atoms present in the heterocyclyl moieties may,

depending upon valency considerations, be substituted by a group
selected from hydrogen, C;.galkyl or C;_galkylcarbonyl;
(b) a group of sub-formula (iv):
X2RM (iv)
where X is selected from O, NR16, S, SO, SO,, OSO,, CO, C(O)O,
OC(0), CH(OR'®), CON(R'®), N(R'®)CO, SON(R'), N(R'®)SO,
SO,N(R'®), and N(R'$)SO,, where each R'® is independently selected
from hydrogen or C,¢alkyl,
R" is hydrogen, C;_ alkyl, trifluoromethyl, C,.salkenyl, C,.galkynyl,
aryl, Cs.j, carbocyclyl, or a 4- to 8-membered mono or bicyclic
heterocyclyl ring (including 5 or 6 membered heteroaryl rings) and
wherein any aryl, Cs.j; carbocyclyl, heterocyclyl (including heteroaryl)
groups are optionally substituted on any available carbon atoms by
0x0, halo, cyano, amino, C;_salkyl, hydroxyC,_¢alkyl, Ci.¢alkoxy, C,.
¢alkylcarbonyl, N-Cj_salkylamino, or N,N-diC,_salkylamino and any
nitrogen atoms present in the heterocyclyl moieties may, depending
upon valency considerations, be substituted by a group selected from
hydrogen, C;_¢alkyl or C;_¢alkylcarbonyl, and where any sulphur atoms
may be optionally oxidised to a sulphur oxide;
(c) a group of sub-formula (v) is
X3RP-z (v)
where X° is a direct bond or is selected from O, NR'7, S, SO, SO,,
0S0,, CO, C(0)0, 0C(0), CONR'), N(R'YCO, SO,N(R'"), and
N(R')S0,, where each R" is independently selected from hydrogen or
C,.¢alkyl;



yl)-2-chloro-pyrimdin-4- amne (Me-1-)

2-chl or o- N46- ( 2- not hox%et hyl) benzo[ 1, 31di e

308.42 23b 71 oxo] - 4-¥P3pyri m di n-4- anmine (MB+)

WD 2007/ 085833PCT/ GB2007/ 000251 -216 - Method 24

[ 7-1(2-Chl @ropyri m din-4-yl )am nolbenzo[ 1, 31di oxol -5-y
| | met handf lsaél-ﬂﬂﬁilfi&euge@é)lfenﬂe%ﬂ\r Cosalkyniriene, apylene, Cs;

¢ oL B L TR OAe o iy
i n n-but amptibnglly subjtitued byeat edmate drbbss @ietedifedth hhloen
Dot een QUAAYACERIBE Grrd KA AN A En e oflHATERo or d-
chr ommt oge Sy ATRG et hyl acetale ag el uent o give
the titl & wsdajpotmithoasmethylo cydmiot eitrephryl of BaterogyclgoMcluding
Mess Spechtegel#(ggr% -I\:\!h_ichzo%%'oggﬂy be_a%sll76r 2 substituents, which may be
the same or different, selected from halo, C,.salkyl and C,_galkoxy and
wherein any heterocyclyl group within Z optionally bears 1 or 2 oxo
substituents, or Z is a group of sub-formula (vi)
X*R'® (vi)
where X* is selected from O, NR'?, S, SO, SO,, 0S0,, CO, C(0)O,
OC(0), CON(R'), N(R')CO, SO,N(R'®), and N(R'*)SO,, where
each R" is independently selected from hydrogen or Cjalkyl; and R'®
is selected from hydrogen, C,.¢ alkyl, aryl, or heterocyclyl (including
heteroaryl) which optionally bears 1 or 2 substituents, which may be
the same or different, selected from halo, C;¢alkyl, and C;_salkoxy,
and wherein any heterocyclyl group within R'® optionally bears 1 or 2

0x0 substituents.

8. A compound according to any one of claims 1 to 7, wherein R* is a group of

sub-formula (iiib)

(iiib)
wherein both R® and R® are 5 or 6-membered nitrogen-linked

heterocyclic rings.




9.

Cainms |.A compound of fornmula (1) (R3), "*-NN,R4 (1)
where Rl is selected fromAydrogen, G _6alkyl,
C2_6al kenyl, or C2_6al kynyl, wherein the al kyl,
al kenyl and al kynyl groups are optionally substituted

by Rﬂ:%n%uﬁ@é&oﬁﬁﬂ’%zd Jléiﬁm &@HQﬁn&%h@&é‘%éeﬁ@{ﬂ&%ﬂno

nitro

theteal,ovl@reih ahid Compbiayd hasmntegemem strir2@rabfodmeR(12) e

sel ected from hydrogen or Cl_6alkyl such as nethyl, or
R2a and R2b together(RWth the nitrogen atomto whi ch
they are attached may fo,w a 5 or 6-nenbered

het erocyclic ring, wh|-’(x)|onally contai ns an

addi tional heteroatom slgl ectied ben1N 0 or 5; ring A
is fused 5 or 6-nmenbgped>arbugyclic or het erocyclic
ring, which is saturated jor unsaturated, and is

optionally substitutedon a |Iable carbon at om by
one or nore substituent BYps s ected from hal o,
cyano, hydroxy, Cl1_6al kyl', /jtq ,R-

S(0)z-Cl_6al kyl (where z is O,N1 o or -NRaRb

(where Ra and Rh are each i ndepend tIy sel ected from
hydr ogen, G Aal kyl, or G _al kyl carbonyl ), and where

any nitrogen atons in the r@ﬂg are optionally
substltuted by a G _oalkyl or C | _6al kyl carbonyl; n
|s GmmtuQRons8(hmdkgbghunghmhRSOpSOMﬂueﬂbmuewﬂhwﬂloneor

moaer gfpgtt]@]gntg&gl tgg )Hf' ng@m‘sg}%ﬂi zbcxlgno N aro oé(

selé&e(ﬁﬁérﬁ%gz%géﬁ@mazaqi{ ect bond or 0, S, SO SOZ 0502,

NR13 CH( ORI 3) Rl 3, N(R13) CO SO2N( R13),
N( Rméslsmep@(dm@ mect@(mpra)hwog@ FeB), PRORIBY; and

N(R 3 r f d
il—:asc}qge:%&%p e}ge%[g‘ﬂ?ls IH&& og’eenlrt]@ é%gtgg 950 ﬁalo %ﬂgoro ethylﬁ]

CQ_&@hkmnyborQgiﬁgyﬁkoamﬁmhﬂaa}yl or heterocyclyl

C3_8cycl oal kyl G . 6 al kyl, jaryl Cl-6 al kyl or

het er ocycl yl G _6al kyl ;>ahy of which Hﬁy be optionally

substitu g it 13f

al'o, (1T Sor olﬁeglﬁ@ﬁe@*roﬂgﬁnélf%@% Py aaein R

car hydtygencar Bagutigl , and]R bhd(@chtedCﬁoﬁdlyldm’gemQtIC] alkyl, which

C2_6al 0X oal hi-o, | sul phin

G ~Bek DY S gt BReg btk ndr fore Ciadlioxy dhoups!
- £ Glo.6@l kawl) am no, G _6al koxycar bonyl,

N-Cl 6a|ky|earbanoy| N, N-di-(Cl_ 6a|ky|)carbanoy|

2 Bah%ayoy@ofﬁm1©ahNamn@Doxy, C2_6al kanoy! ani no,

NCL. 6al kyl - C2. 6al kanoyl am no, C3_6al kenoyl am no,

N-C _6al kyl - C3_6al kenoyl am no, C3_ 6al kyhoyl am no,
N-Cl_6al kyl - C3 6a|kynoy|an1¢€' N- C1_6al kyl sul phanoyl
N, N-di (G _6al kyl ) sul phanoyl 1 6al kanesul phonyl am no
and N-Cl_6al kyl C1_6al kanesul phonyl am no, and any

het erocyclyl group within R optionally bears 1 or 2
0X0 or thioxo substituents; R4 is a group of
sub-formula (iii) (iii) ere  RSR®R6, R7, R8 and R9
are each i ndependently selected from (|)hydrogen
hal o, trifluoromethyl, trifluoromethoxy, cyano, nitro,
Cl..6 al kyl, C2_8al kenyl, C2 8al kynyl, aryl, C3-12
carbocycl yl, aryl-CL. 6alky1,(ifbet er ocyclyl (i ncluding
heteroaryl), heterocyclyl-CL Gal kyl (includin )
het er oar Yherein Batasyene ofk andy of momhpliaryl andtge pgher is

car I alkyl, heterocyclyl (|nclud|ng
hetgﬁgé%gﬁkb”% té@g%?glyl C, _6al kyl (i ncl uding

heteroaryl - C1_6al kyl) groups are optionally
substituted on any avail abl e carbon atons by hal o,
hydr oxy, cyano, am no, Cl.6al kyl, hydroxyCl . 6al kyl
Cl. 6al koxy, C ] _6al kyl carbonyl, N Cl_ 6al kyl am no, or
N, N-di G _6al kyl am no, and any nitrogen atons present
ina -219- heterocyclyl group nmay, dependi ng upon
val ency considerations, be substituted by a group

sel ected from hydrogen, Cl _6al kyl or




-220- Z is halo, trifluoronethyl, cyano, nitro, aryl,
C342 carbocyclyl or heterocyclyl (including

het eroaryl) which optional-B¥5-bears 1 or 2
substituents, which may be the sanme or different,

sel ected from hal o, Chaal kyl, C2_8al kenyl, C2_8al kynyl
and (@ _6AVHOE.AD, Aipmedny etoeCoa gl pheibups or 6-

O R ARP ok R n RSB R oSfpore
i s sel ecthettrdatens SledNAPom P, B} SS2, 0502, CO C(0)O0,

OC(0), CH(ORL9), CON(R19), N(RL9)C08 SO2N(R19),
~N( R19) C( 0) N( R yehereingm 6).cilbylparyhpraesgraggelyl (g o

R19) 2S 9) 2 is .
iC§1 de pza nd él %{%?%/a%@%g)g&e %Jefg?po Pnn%ugatgﬁ&g r0|§égz Iélg?lka )t/) }e; Caébnoél
R18 i s setand wdhdlo,diydroxyt ogen, arfiho 6C alakyll, hydrelykemikyl, C,.

Cmal kynyl , aryl, C312 carbocyclyl, aryl-Cl 6al kyl,
het er ocy ¢rPXY i2AY ARENIHG S HRRIEMS RFSPEYL 1B thast @ poolid maictiss

_6al kyl (4 ' h = Cl:. : |G
opt i onal I(n;‘/d}g ggﬁ%gﬁ%gg? Bg Rjgl%g%{ (l:ot(allsjlé]l g%ilwé\i\}wo? \gﬁﬁsﬁgge%%y tRe"P
same or deleéted ot hislkedgent €dsdlkydior Bakakylcarbonyl; or

C2_8a| kenyl 8al kynyl .and C _oal koxy, and wherein
anyeéﬁ)etera&?/@%ﬁug?fg%’b‘ﬁ%‘tv in 1218 optionally bears 1
or 2 oxo substituents; ax2@®) R5@Hd R6, R6 and R,

R7 and R8 or R8 and,R9 are joined together to forma
fused 5, 6 or Wherekbisrselgcted fipm ABIRET, S, 0,80 Q25 CO,

unsat ur a 16\P &k A1 (N &) i
opt i onal It(f;&\slﬁ{)s)t ﬁ%& @gbgnﬁgﬂ{#‘a&é}i(?ama%@gggnﬁiﬁ%m by
hal 0, CI1MNGRI'B30,, whees @xi ®'S Bahkapendeafly Relected from hydrogen or
N- Cl. 6al kyl am no, or N, N-di Cl6al kyl am no, and said
ring may Codtkds Abne or nore heteroatons sel ected from
oxygen, 4 nit+o wher e sul phur atons nay
be opti o?#alll E}%)E%P’séé%é‘f‘%ﬂgi'sul phur oxi de, where any
CH2 groups may be substituted by a C(0) group, and
where nitrogen atons, dependi ng upon val ency
10consy eghgdung AscorfiRy thelafnbsihicHtied by a group R21,
where R21 jis selected from hydrogen, Cl_6al kyl or
N-ér-GHrgiocks thepgadioxel-4ay hNar a4 vt irseathaxyabenyppstimidine-
sal.t:thereof, with the proviso that if R ng A
2,4f§1|aﬁe¥ri]e2r with the phenyl ring to which attached, forns
N-dr- (S rtidorol1; 4 bstizodiogolpd -yt e r2-RL - tid orophed )@k Aighedine-2 42 2
.1-. 2. A conpound according to claim1l, wherein Ring A
digninge| ected from 0- CR22H 0-, -0- CF2-0-, - OCR22=N-,
N~ Sr&-1,3 0 3 ~INt :NW_ =3 _NRZs P - or
-C 22%%&230?6,%2%%%12%%1)@ I's I?r% eanglrﬁgﬁ}{}l; se ez’éét1 ed
digmioen hydr ogen, or G _2al kyl, and each R22 is

i dent | ect hyd . .hal q, et hyl .
N R e R BR o Ry DS R B et S o1
N-RL-(5chlv6ln 3gBehz08ioRolG-y Bl kyl (205 aotBpheyipiith Rline-2,4-

_optionally substituted with one or noré 'substituents
diagengcted b from cyano, -0R2, -NR2aR2, C(0) NRRaR2b, or

IR B IO g B B

disggipgound according to any one of clains 1 to 3,
wherein RL is nethyl. 5. A conpound according to any
NN&ﬁe@t?hl%‘P-di%%6@0@18&1;4%éﬁlﬁm(&wowng})mpmmr@s%ﬁt i s
didnfgependently selected fromhalo, trifluoronethyl,
cyario, nitro or a group of sub-formula (i) : where X
N~és-(Sehkeo-¢ B-benamliaxoli-4-¢QIN-BAG - hy pKeaBp virdmidiee? i n
.1213 i s hydrogen or G _aal kyl and R11 is selected from
diaifiogen or O Aal kyl, which may be optional Iy
substituted with one or nore Cl_2al koxy groups. A
compound according to any one of clainms 1 to 4,

wherein nis 0 or |I. 7.A conpound according to any one
claims 1 to 6 wherein R4 is a group of sub- fornula
(iiib) -222- wherein at least one of R6 and R8 is a

~ 5 or 6-nmenbered nitrogen |inked heterocyclic ring and




where X3 is a direct bond or is selected fromO0, NR17,
S, SO S, 0S02, CO C(0)Pp,. OC(0), CON(R17),

N(R17) CO, SO2N(R17), and 73?&17) S02, where each R17 is
i ndependent |y sel ect ed from hydrogen or C _eal kyl;

3( 643 B3: chESré pl fbéhz@dloﬁ )%ﬁxoiﬁz‘;%e i Lo 2 ;'})llcf}la?rnﬁo)ﬁénzonitrile

nyfene,
4- ({ret(érahhyoﬂya b‘(nzndioudll-ﬁgl)hmtr@ﬂmanmld)n 2-ghpanmofio Yadrizohitriey

U3 CEEbERT L otheREBo o ey o BT BARST 1. Gal Koy,

yl}%%%heﬁwﬁ&ha@, 6al kyl am no or di (G _6al kypam no; Z
is halo rifluoromethyl, cyano, nitro, aryl, or

N~ﬁe{(§r10bl©y@ﬂ )BI-be(mz‘nrbbudr%gl)-hetZer (danslthyxmhm)ﬂ)mmmdmaﬂw

di bears | or 2 substituents, which may be the sanme or

28 ¥% erent, selected fromhal o, C1,6al kyl and

N~gL &@hﬂ@@@w 3&5hﬂzdﬁlﬁi(ﬂléﬂylw2hqt3Q‘hﬂﬁhﬂﬂﬂeﬁbl)ﬁﬁﬂﬁﬂlﬂd thin Z
optionally bears | or 2 oxo substituents, or is a

diaghirsup of sub-formula (vi) -X4-0(vi) where X4 |s

= G e Bl G RV

diaittres: € each R19 |s |ndependently sel ected from hydrogen
or Cl, 6al k% Is_selected from hydrogen, Cl,6
N~é1~1(§/10510§r§/4 be@?Odiewrﬂmslgré\Wr @%@ﬂuambew&p&l@wlw .4-
diaftich opti onaIIy bears 1 or 2 substituents, which nay
e fhe same or different, selected from hal 0,
N~4}1 -(Bahloyd-1, 3dredz®10x/(ﬂl4qd))-w~2&dd Sathiinerophany)pyrimidine-2,4-
het erocyclyl group within R 8 optionally bears 1 or 2
diagyns: substi tuents. 8. A compound accordi ng to any one of

N~gL @5-@51090 tl@ genzw§£&14\?\%15§®423~ B RB - Ay R fe0F, mdlle@nme
(iriib)y (i erein both R6 "and R8 are or

[4-@4riéirblgloed] ﬁfhenughwdl14n‘¥dmnhe]penon®mm-c rings. - 224-
nd. according to claiml, or a

yl}%rﬂg}oﬁ&gjggﬁ C@Bqnilty?accept abl e salt thereof, wherein said

N~GOPQHIdED- m@SbeﬁlB@dlgﬁﬂef ﬂP “NBDE LI 5h Ry - 4f>apymhﬂn(etm didohib};

wherein Rl is a ol k group, which is optlonall

3-($ubstahiaredeB- w:rtznd@ﬁel ‘&rwl)mrr@)@mn@ﬁirr%re}}tamle@be@@

4-( %{—ﬁmc@/ogg ]ﬁ f3ofr>n r 55 e t \9@5&1% Iﬁ%’qr@%ﬁz b %%fﬁ%éo)gén%amlde

N~4mdﬁa-|abll@demBLbenS@dleﬁdleﬂdlemthﬁm@eﬁ ylpaimidiree2 ARlidiyine;
roug present i s independently sel ect ed from

3- <f€a[(é chlqufllait TERECKYT-Y Dy IPinidg- g lamipaly (5t

r i where X1 is selected froma
megll ?}egéft?ylg%hgmélgzo CONRL13, wherein R13 is hydrogen or
N~Ei- Lﬁahkyd-lértd:naidﬁoxd Ssd)-eeed 4f(ppndinydr ogen or

4a | ,.-whi ch. e gptionally substituted with
515%{3)!1(]303'@1“1551%&'5 Prdups; n ?/s Oor 1; and R4 is
@-({H BthRfrofl Liabbér%msk@; 4 Bll)hrmno;]}(y'rin'l@)n 2- yl}amlm&‘l ;yher

| east one of and R8 i S nor and the o
meﬂ?e'lmﬁde}@euiﬁmam@e seI ect ed from -225- (a) hydrogen,

uor o 0, 4 al kyl,. phenyl, a 5
NN%N'((% ch (?'rg’é 54~ ?r]% ocvgﬁl (?ﬁéf%ﬁ"hél%‘e‘t eroaryl)
yleﬁ;@ngph&hympyﬂﬁﬁdlﬁé -2mogienmiet er oat ons sel ect ed fr omN, O
and wherein any Cl al kyl, ar

N~fhe1(%1€b1@m:|1Qrbw@fbpwf%d)%%r(éamry 4gme 911
l S ted on any avail able car bon at ons
ylpE@n’}/’#})ﬁPgh %H%?% &l?}r}(ﬁ]yano am no, Cl4al kyl,
N~my4dmm@ 1eLB@mmdl@4ol 4l -hoRY - [48Dcnépioli-tr ogen at ons
resent in the heterocyclyl noieties may, depending
yle&lﬁéh)pb%ymyné@ﬁ%zdeihamﬂf&ns be substituted by a group
sel ected from hydrogen, G Aal kyl or C1.4al kyl car bonyl ;
or (b) a group of sub-fornula (iv): _x2 R14(iv)
where X2 is selected fromO, NR16, S, SO SO, 0S02,
CO, CON(R16), N(R16) CO SON(R16), N(R16) SO, SO2N(R16),
and N(1216) S02, where each 1216 is independently
sel ected from hydrogen or G _hialkyl; and R14 is
hydrogen, or Cl. 4al kyl. 10. A conmpound according to

o



N-4--(5-chloro-1, 3-benzodi oxol-4-y1)-N 2--(2-chl orophe

nyQpyri m di ne- 2, 4- di am ne;

N-4--(5-chl oro-1, 3- benzodi-2¥61- 4-y1) - N- 2- - - 1H i ndazol -

6-yl pyri m di ne-2, 4- di am ne;

N-4--(5-chloro-1, 3-benzodi oxol-4-y1)-N 2--phenyl pyrim
4-dirl€5-2hlaradi éfhen@odloxol -4-yl)amino]pyrimidin-2-yl }amino)-N-(2-

3- be odi 0x01-4-y1)-N 2--(2-fluorophe
e kb S i
4- N‘iﬂ(i 6}5lofohl QrendodBoRgAz ino]pyrimidin-2-yl}amino -N
y1) - N 2- -(3-f1 uo}?men]y}épyrl m d}{%e )

(d @phyllpénmo)ethyl]benzamlde

N~ ~-g5 éh?or%hl 9 %Qn%)’d APX%FQ %dN Oi(,Q_J{4 12 ¥3')rne%y%plp£ra21nl orop he

yl)&%xy]pﬁeﬁ.}h}pyr@mmnﬁ WMh@XOl 4- yl) N- 2
(3- eth¥nylp enyl ) pyrim -226-
N-g©4chlers: To}rpezgdipxgl- 6@/&1811%3{6{(34%@@?@%1])@% i3 di n- 2

metw(%yﬁ)ﬁﬁygﬁ%gﬁggfggftéghlt?glﬁ%eddl 0xo0l- 4-yDam no] pyri m din-2

N~4¢}-(5-crorod), bdezaodiaxol-#-61)-N~2~- {4-[(2-fluorobenzyl)oxy]-3-

i Gy Tt ar 0oL 3 benzodi oxol - a-ybam nol pyr i i di n
4-Ma43- &ﬁoﬁﬁ QI&n%ﬁoﬁ@ﬂzﬁﬁhﬁmﬁyf}nﬂdﬂ 2N Zarmiady-REgghoxyph

enyepyri m di ne-2, 4- di am
md(hmyeth&BbMWS@lan@mﬂenzodl 0x01- 4- y1)-N-2--(3-chloroph

2,4-. di.am ne;. g i

NRE R i o e S ol gy pmingis PR
mdlyladeydmhiakdi ne- 2, 4- di am ne;

5-chloro-1, 3-benzodi ox0l-4-y1)-N-2-(2,4-difluoro
N-bﬁTé{ﬁlylséWhhom djﬁn@nzo@ox@rwmmo]pyrlmldin 2- ylg amino)-2-

1, 3- benzodi oxol -4-y1)-N2--(3,5-difl uor

m%hp’ﬁg}h%‘? g{/%& L(ae’dl ne- 2, 4- di am ne;
N-M- 6{4—-[{ﬁEhIDFtld)Bdoehzadlbﬁb‘lZ@ﬂDMl@d\]’pﬂwMﬁdm& 2--1Hindol- 5-

| pyri m di_ne- 2, 4- di am ne;
yl aﬁll’(“{)heltzé’ga%fﬁ?‘%#d@ 1, 3- benzodi oxol - 4- yeamni no] pyri mi di n-
¥ tyi
N SR BBk B A ety gty ipheny Hpyrjmidine-
24&duamnmh ne- 2, 4- di ami ne;
S RLor oo 3 Refzod QAo ) am nol yr i midin-

y]}%nﬁl{]ébbér(zﬁné‘smfgﬁé}mae?: benzodi ox01- 4- yHam no] pyrim di n-2
yl | am no) benzam de’

3 ¢Igorohl.dbenzodibuobAnd o pydmidiy-2n- 2- 11- 1- i ndol - 6-

m di ne iLam ne; 34{4-
yl}%?ﬁg@h?nozre%esfﬁzn%%ﬁzod| 0x01-4-yl)am no] pyri mdin-2-yl }
N-am3ahidbo(13-bérbhxyes ylybenpam de; N-4- (5-chloro- |
3- benzodi 0x0l-4-y1)- N 2-44-(pyridin-2-
(trwuﬁmmféw)yw(@ﬁyll wywaidrﬁed? frdiaminedi ani ne; 1-[ 4-(
5( I | 1 ol,pyri m di.n
| | A c%]c;}g' lgfn%r&z ?ﬁ %ggtl\ﬁg%egfﬁ%})hgphq lBl)(enpryrlmlc? ne.
2,MNHidmin{eh- chlor o- 1, 3- benzodl oxol - 4- y1) N-2 [3-(2-pyrroli
din-1- vyl ethoxy)p yrim di ne- am ne;
N 21(5(‘%11%%&(66%0@105%%%@58 %IC%HMBMMW‘ viphenyhpwiimidingn
24)51%11% i n-4- vyl phenyl ) pyrim di ne-2, 4-di am ne;

-(5-chl oro-1, 3- benzodi oxo1- 4- y1) N- 2-44- ( 2- nor phol
N~|4|°r-(4 chj,dreﬂtﬁa]&g@zphmny]l 4-p)eN-+2~d(3amothhélididayipiney] ) py@iditine-
24d%14 [ (5-thloro-1, 3-benzodi oxol-4-yl)am no] pyrimd

% ani no) - N- ( 2-

Ve INEeNepu -
N-A QB%Y(?%hgjh%%%%kg’N% 2?12 odi o&opf &H%Qagn]%ﬁ %ﬁphgrplll]rﬁydl m1d15e
24§$'llamlrzacrn no)-N-[ 2- (diethyl ami no) et hyl ] benzami de;

N-4- (5-chloro-1, 3-benzodi 0x0l-4-y1)-N-2--{412-(4-net hy
| pi perazi n-1- yeet hoxy] phenyl } pyri m di ne- 2, 4- di am ne;
N- 4- 45-chloro-1, 3- benzodi oxol-4-yl)-N2-{4-[(3-fluorob
enzyl ) oxy] - 3- met hoxyphenyl } pyri m di ne- 2, 4- di am ne;
N-4--(5-chloro-1, 3- benzodi oxol-4-y1)-N2--

ﬁ
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N-4--(5-ehloro-1, 3-benzodi@xol -4-y1)-N-2--(2,3,4-trine
t hoxyphenyl ) pyri m d ne2, 4-di"am ne;
N-[3-(14-[(5-ehloro-1, 3- benzodi oon 4- yDam no] pyri m di

R e S R A
24rd1mﬁi)nphenyl ] pyr| m di ne2, 4- di am ne
4 [ (5-chl oro-1, 3- benzodi oxol - yeam noj] pyrimdin

32({4 5| %{}J{pqqol) %,-ﬁ)éﬁ%gd}(@qohéﬁé)ammo]pyr1m1d1n— -

di oxo0l-4-yl1)-N 2, -(3-ehloro-4-
yl}l?\l?l lg}éﬁgln}n%hgnéspgnbdl neg, 4-di am ne;
N~-45choreh3evenzddi8x dlenglpiN-axeB-(diryedthylhinzho) feng HpyriraidZae-

fl.uor ophenyl) pyri m di ne2, 4-di am ne;
2,4¢imines_ chlor o- 1, 3- benzodi 0x01-4-y1)- N-2-(3-chl oro-2-f
- ) | gﬁr,gg;q@
2 [Jll\l-legi E{'f&?{}&{%}?ﬁéd%b%gﬂ@i%? x01l-24-y1 ldll{ll-?z (5-chloro-2-fl
yl}almhmmnylégmnqh d ne2, 4-di ami ne

N~f&—2§—gﬁﬁch %ﬁ)cﬁ{»&ﬁ ¢ ﬁ?}?é 0]i2> 4'\huoro§>heny 1]5}9rr1nq1_ ﬁef-

2, 45iArh#hé( 5- chI oro-1, 3- benzodi oxol 4. yDam no] pyri m di n- 2-
yl'l am no) -1, 3-di hydr 02H-i ndol - 2- one;
N~ﬂ14745\cl[114>rq 45 eizestioxal; Bylhdh2odH obiiro2-§Bapleol Pyyrimidiien
24?2 %I } am no) phenyl j acet am de;
?r{’ [(5 chl oro- 1, 3- benzodi oxol - 4- yeam nol pyri m di n-2
N~4yl(5-aRiore) -3Nf@twbhﬂmlﬂ9ﬂl\d@rv-(3 chloro-2-fluorophenyl)pyrimidine-
4- ({4-[(5-chl oro-1, 3-benzodi oxol - 4-yfl am nol pyri m di n-
2,44igipngin no) - Nmet hyl benzani de;

N%%s im%rmrg%&,g&ﬁé%é 46le |N~|5' 4@&1 o SR8 8peny D PSRRI

2,4Miénm(=:5 chloro 1, 3- benzodl oxol 4-y1) - N 2- (2, 5-di net hox

phenyl ) pyrim di pe-2, 4- dj am ne;
N~?(F-2§-e§1%<ﬁ?(ér@niocg Hﬁ-n4z-ﬂ&%@aﬂzﬁ%&%ﬂ@r@@wmmm@y
2.4R[gAME) Pyri m dine- 2, 4- di am ne;

N-4--(5-ehl oro-1, 3-benzodi oxol-4-ye-N 2-(3, 5-di net hoxy
5- (bﬁhﬁﬁwh)@yfll,%mznéi—omlﬂ yQamimofeyrimid 329yl }amino)-1,3-dihydro-
! él (5-chloro-1, 3-benzodi oxol-4-y1)-N--2---(3

-1pdedi 2n%[l ®hoxypheny! ) pyri m di ne- 2, 4- di ani ne:
N- (44465~ €oroh bendbd@ndEn 30X byrdniil 2N 2- ( 5- chlor o- 2

- met hoxy henyl ) pyrim di ne- 2 4-di am ne;
yliamipo)phegyldaeengde, 3- benzodi oxol- 4-y1) - 1\ 1- 2- (2-cli

QL R PRI S B DR o1

meth@tbeABinhidxy phenyl ) pyri mi di ne- 2, 4- di am ne;
N-4--(5-chloro-1, 3-benzodi oxo0l-4-y1)-N--2-43-(1, 3- oxaz
4-(t-L(8- fiﬂééﬁér%zbqlﬁymomld‘i M@@ﬂmomyamlﬁéﬂ yl}amino)-N-
mem;yfben%ﬁrﬁlillg" I ndazol -7-y1)-N-2--(3,4,5-tri met hoxyphenypp
I ne-2, 4-di am ne;
N~N~—l (3tbarebiydzoR 6y 1-NA-4y-(5 Nh{Bo4, Bbérzbdpkblekyppatyidingy g
.mdlne 2, 4-di am ne ;
diagying 5. brormbenzo[l 31di oxo0l-4-y1)-N-(3, 4, 5-tri met hoxyp
~Ae I -
N EI' {(‘y é?l]lggi[iﬁl 3%%?%%3%%121 )}/}?Wr@ 15- dlmte}[}llor%/ henyl)gﬁrérﬁildi e-2 4
d1am11m,d| ne- 2, 4- di am ne;

N~6ﬁ é%?]il;olrogiﬁq%% cﬁé)g'cés 4}_% -§r~ L_(é_ c} }nel\ﬁog(yphenyl)p}r/r|1£}e ne 05 4-

diaMike?, 2- dlfluorobenzo[l 3] di ox0l-4-y1)-N-(3,4,5-trineth
oxyphenyl)-pyri m di ne-2, 4- di anm ne;

N~iﬂ§ 2hleg)-4 353quzq>dmxcridxyibhé@ydérﬁ diumhqxwpbhnwl)nymm}@m -hg-

3- di hydroi ndol -1- yl] et hanone;

(1H i ndol-4-y1)-N (3,4, 5- trlnethoxyphenyl) pyri m di

ne- 2, 4-di am ne;

N - (6 chl or obenzof uran-7-y1) - N- ( 3- net hyl sul f onyl phenyl

) pyri m di ne-2, 4-di am ne;

N - (2, 3-di hydr obenzof uran- 7- yl) N-(3 - nethyl

sulfonylphenyppyr|n1|d|ne 2, d| am ne;
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or a pharmaceutically acceptable salt thereof 11. A
phar maceuti cal conposition conprising a conpound
according to any one of cl-829s 1 to 10, or a

pharmaceutically acceptable salt thereof, in

conbi nation with a pharmaceutically acceptable carrier
No~-thi-thleret 1,3-bepzodioxot-dexdlsN~P-01 3, prdemathprgphan ylgpypimuidthe X 4-
dfornula (1) by reacting a conpound of formula (I1):
123 (rn) where R4 is as defined in claiml

N-p£-0(5-elasrot hatbermyidxonalyiloRab - gs-oHRso-ar € optional Iy
protected, and L is a leaving group, with a conpound
methoxyphari pyginidine-2,4-dipmine; where A, 124, R3 and n

are fined in.claiml, proyided that any
fun&f%%@lf’g?)grﬁ%)glogipg‘la}l))tli\]o%a? ﬁﬁﬁfoo%ect ed; or by
métaactphenypyeiatipiae2d-dbmig; mul a (V1) (R3)", (V)
wher e A, n are as defined in claiml

R3, R and
Nto(Arehleror higbengogdioghé vidoNzP~-§H-6blpEo-3r e opti onal |y

LS A Lng group as defined in
m%{g&ﬁ%ﬁq)tpgﬁﬂiéé]ﬁ%?a ?lhﬁ%w th a conpound of formula
NA4A-)5-edordel, 3-benzod ok 4- yhiFe~2-h3 -eB 8 lorizdl f5-d g fidthydinidine-

cessary carrying out one or nmore of the follow ng
2@%@&‘?6’ (i) renoving any protecting groups, or (ii)

N g e 0 P BRI ey SR A PES L B
N'q&tmethylirgigp4-y1)1¥- (3 Frfetrisehofy phergdapoimidime drditinnige t 0

N bt Gieo LTt e et 4B el L e 2.

diame@ecament for use in the production of an
ant i -ant]zji ogenic effect in a warm bl ooded ani mal such

N'zbengalh.3 di@zp.l-#ﬂéqdéé,%ﬁin@t@myﬁmb)-mwddie:rﬁgw'cana‘ng,
' ' ti [ ...
VTS BT ol 83720 £ R RR L g2

diammi@ecanent for use in the treatnent of cancer. 15. A

.C nd according to any one of clains 1 to 10, or a
N ﬁ?gﬁﬁﬁwe ‘i’f{?ﬁ[1|a%ﬂdg>a<ebﬁ)ﬂb)dﬂé3éaﬁ%ﬂ@@ﬁ@%b@nyﬂmyru@én@%ﬁ

dimqg;c anment .

1-[7-[2-(3 ,4,5—trimethoxyphenyl)aminopyrimidin—4-yl]amino-2,3—dihydroindol- 1-
yllethanone; N'-(1H-indol-4-y1)-N-(3,4,5-trimethoxyphenyl)-pyrimidine-2,4-diamine;
N'-(6-chlorobenzofuran-7-yl)-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;
N'-(2,3-dihydrobenzofuran-7-yl)-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;
N'-(benzofuran-7-yl)-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;
N'-(1H-benzotriazol-4-yl)-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;
N'-(3-chloro-1H-indol-7-yl)-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;
N'-(6-methoxybenzo[1,3]dioxol-4-yl)-N-(3-methylsulfonylphenyl)pyrimidine-2,4-
diamine;

4-[[2-[(3-methylsulfonylphenyl)amino]pyrimidin-4-ylJamino]benzo[ 1,3]dioxole-5-
carboxamide;
N'-isoquinolin-5-yl-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;
N'-benzooxazol-7-yl-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;
N'-benzooxazol-4-yl-N-(3-methylsulfonylphenyl)pyrimidine-2,4-diamine;
3-[4-(1H-indazol-4-yl-methyl-amino)pyrimidin-2-yl]-N,N-dimethyl-benzamide;

e
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N-methyl-N-[2-(3-methylsulfonylphenyl)pyrimidin-4-yl]-1H-indazol-4-amine;
3-[4-(1H-indazol-4-yl-methyl-amino)pyrimidin-2-yl] benzenesulfonamide;
[3-[4-(1H-indazol-4-yl-methyl-amino)pyrimidin-2-yl]phenyljmethanol;
N-[3-[4-(1H-indazol-4-yl-methyl-amino)pyrimidin-2-ylJphenyl] methanesulfonamide
N-(3,5-dimorpholinophenyl)-N'-(1H-indazol-4-yl)-N'-methyl-pyrimidine-2,4-
diamine;

[4-[]2-[(3,5-dimorpholin-4-ylphenyl)amino Jpyrimidin-4-yl]amino]-1H-indazol-6-
yl]methanol;
N-(3,5-dimorpholinophenyl)-N'-(3-methyl-1H-indazol-4-yl)pyrimidine-2,4-diamine;
N'-benzooxazol-7-yl-N-(3,5-dimorpholin-4-ylphenyl)pyrimidine-2,4-diamine;
N'-benzooxazol-7-yl-N-(3,5-dimorpholinophenyl)-N'-methyl-pyrimidine-2,4-diamine;
N-(3,5-dimorpholin-4-ylphenyl)-N'-methyl-N'-(3-methyl-1H-indazol-4-yl)pyrimidine-
2,4-diamine; )
N'-methyl-N'-(3-methyl-1H-indazol-4-yl)-N-(3-methylsulfonylphenyl)pyrimidine-2,4-
diamine;

N-(3,5-dimorpholin-4-ylphenyl)-N'-quinolin-5-yl-pyrimidine-2,4-diamine;
N'-(2,2-difluorobenzo[1,3}dioxol-4-yl)-N-(3,5-dimorpholin-4-ylphenyl)pyrimidine-
2,4-diamine;
N-(3,5-dimorpholin-4-ylphenyl)-N'-(1H-indol-4-yl)pyrimidine-2,4-diamine;
N-(3,5-dimorpholin-4-ylphenyl)-N'-(2,5-dioxabicyclo[4.4.0}deca-6,8,10-trien-10-
yl)pyrimidine-2,4-diamine;
N'-(1H-benzotriazol-4-yl1)-N-(3,5-dimorpholin-4-ylphenyl)pyrimidine-2,4-diamine;
N'-(3-chloro-1H-indol-7-y1)-N-(3,5-dimorpholin-4-ylphenyl)pyrimidine-2,4-diamine;
or

N-(3,5-dimorpholin-4-ylphenyl)-N'-(1H-indazol-7-yl)pyrimidine-2,4-diamine;

or a pharmaceutically acceptable salt thereof.

11. A pharmaceutical composition comprising a compound according to any one
of claims 1 to 10, or a pharmaceutically acceptable salt thereof, in combination with a

pharmaceutically acceptable carrier or diluent.

12. A process for preparing a compound of formula (I) by reacting a compound of

formula (II):
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()
where R* is as defined in claim 1 provided that any functional groups are

optionally protected, and L is a leaving group, with a compound of formula (11I)

(R%),

(H)
where A, R', R? and n are as defined in claim 1, provided that any functional
groups are optionally protected; or

by reaction a compound of formula (VII)

(R%),

_R'
A N
%N
NN
N L
(Vi)
where A, R, R' and n are as defined in claim 1 provided that any functional groups
are optionally protected and L is a leaving group as defined in relation to formula (1I),
with a compound of formula (VI) as defined above;
and thereafter if desired or necessary carrying out one or more of the following steps:
(1) removing any protecting groups, or
(i1) converting a compound of formula (I) obtained into a different compound of

formula (I);

(111) forming a salt.
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13, The use of a compound according to any one of claims 1 to 10, or a

pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use

in the production of an anti-angiogenic effect in a warm-blooded animal such as man.

14.  The use of a compound according to any one of claims 1 to 10, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use

in the treatment of cancer.

15. A compound according to any one of claims 1 to 10, or a pharmaceutically

acceptable salt thereof, for use as a medicament.




