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WD 2007/ 060404 PCT/ GB2006/ 004327 -1 PYRI DO, PYRAZO
AND PYRI M DO PYRI M DI NE DERI VATI VES AS nifOR | NHI Bl TORS
wab@7pemEsent i nvention relates to conpounds, pRECT/GB2006/004327
pyrazo- and pyrim do-pyrimdine derivatives, which
act as nmMfOR inhibitors, their use and their synthesis.
5 Background G owt h fact or/'nltogeni c activation of the
phosphati dyl i nositol 3-kinase (PlI3K)/AKT signalling
t | tad cyel
PRI RS AN Alllb B R M DERIVABVE P XS TSR IupiBITORS
of rapanycin (alternatively referred to as FRAP
( F$RRHrdscanmhvertaaaliédsio 8656k S5y rito0 R drb- afdykimido-pyrimidine
. (r'apaﬁr cin and FKBP12 tar ggt. 1) ,e@RAP'Ilf@({%panyci n 10"
derivatiyqgewhich act agmTQRrinkibHormsy hair upeandtheir sgnthesis.-wi t h t he
Bac]fg-l?lgf- bi ndi ng protein FKBP12, and SEP (sirolinus
or protein)). nfTOR is a mamal i an

s eGioveh tfiuiennltogenkd aabatien of arpplwspimidelivos280 3 Kiase PI3K)/AKT
. Size and a nenber_ of the evol utionary conserved
signadlingapaist ascultionately jaads tosthe key gell ¢ydg andrgrevwily epatpn! gegitlator mTOR,

. ‘ot i 1 . I

e i MIRRGEE gt AR Sn ABRBL I SAET, (B KAy et o

raparfiyh assptinted gootaini) R AFT h (iBpdnkiinase FEB® 12 ergdtl ) oORABT 1 (rapamycin
famly  nme s, .e..9. DNA-PKcs dependent pr '

targef ﬁa@%ﬁ?ﬂ@%@%@%%ﬂ%{l 2 t@é%%‘?ﬁﬂ@@ﬁ@aﬂt@m&ﬁﬁﬁ 12, and SEP

(sirolld T £81dr0 RoteRbA! YihPOROMRI B infhrl Ai8lidr {RENEMHSonitdl Bnase  of
contai ns a "FKBP12/rapanycin conpl ex binding domain
appr@fRBicly 289 klpe insize pnd ausemir b tROevidEADnayHomsérmed fukaryotic TOR

kinas?ﬁz Zfefsg lulﬁ aw{qﬁg g‘lt’la(%@ :}%ot%%%]sgqi, h}eﬁgﬂe{? IBE ﬁgieaE%TlIiga?e lrlrl?et i(ifneslse (PIKK)
famil@fﬁﬁotﬁﬁ%ﬁ@%ﬁé CoefiBinAl hahdlody (dalt":tﬁ’)_'rtﬁzx(ﬂdrﬁél'ﬁ) fvith PI3kiHdSe and the
0

t he protein an_addi tional FAT domain is found )
other( faailyCmeprbsrss .e.5, BNA-TErs RS b dlspendgahprateiaokingsen ATM (Ataxia-
telanglr%g{algi? é}%%e‘?@:nﬁ{ %dlitg%n {I%gat éljartlﬁg‘ééér fl&g%\%}r{l ﬁl%iﬂ'l—é%mﬁﬁg mTOR contains a
FKBPt Zrephaaiytinncdniplét dirdimy ddoBnd@RBdantt the MNosphaiuglat tood0 HEAT

of S$S6-kinase (S6KI) allows translation of ribosomal

(Hungipglin s, 6|f%&atz>w bt of PEPA FhdoPRE 8108 yedpund whilst more
C-terzdigal-iﬁ gapAﬁiiFR'AqﬂNH\?-W@t i Maih Sad EHUB EHeY ERGminus of the
a the eu

phosphoryl ation 25 o aryotic translation
proteimart adatiimnl FATtdomadis(fetliE)A B diefig Spph.ot ei n 1 (4E- BP1

(PHAS-,1)). This nodification prevents PHAS-1. binding .

c1 FAE 1 brean iR 65 Ao srBrhaEs DHPbRrappi ol g wR-(size) and
prolifkdtibn, tWRER! &l HIRNp&P NEhRKndd DY @WREatidh MgfStion. TOR dependant

10,11,12). Acti va%)l on of thesé signalling elenents is
phosplepelatiomof Derkinasu(S6K 1) allpes trgndetian dlathosemalmdteins involved in cell

nutrients sHggesti at ek r. rale for mlICR i :

xS RHSFRL OB o P Bhiq L8 S A TSR bbonain
of thé @ukdty ey RarghitiohdnitaAd@KackS 410 MFAE)bIsding FRotEIN3K(AKBP1 (PHAS-

signal | ing cascade |lies upstreamof nlTOR and this has

D). ddismodification prevents PHAS-1 binding eIF4E, thereby permitting formation of an
active elF4F translation complex (reviewed in refs. 10,11,12). Activation of these signalling
elements is dependant on insulin, other growth factors and nutrients suggesting a gatekeeper
role for mTOR in the control of cell cycle progression only under favourable environmental
conditions. The PI3K/AKT signalling cascade lies upstream of mTOR and this has been
shown to be deregulated in certain cancers and results in growth factor independent activation

in, for example, PTEN deficient cells. mTOR lies at the axis of control for this pathway and

inhibitors of this kinase (e.g. sirolimus (rapamycin or Rapamune™) and everolimus (RAD001
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shown to be deregulated in certain cancers and results
in growh factor independent activation in, for
we@mobmp4 PTEN deficient cells. mTOR |ies at tPET/&BR®6/004327
of control for this pathway and inhibitors of this
ki nase (e.g. sirolinus (rapanhycin or RapanmuneTM and
everol j mus (RADOO1 WO 2007/ 060404 PCT/ GB2006/ 004327
or Cenicanp ijEratep (aii‘nadVD) appreved rfgladlymampstmpe@;srbgrand drug eluting stents

covigfR BRERT RS T, 470 oA bR Rl Poen DU Y for cancer

treatrthéiter est as novel agents for cancer treatnent. Tunour

cell growmh arises fromthe deregul ati on of nornal
groueeirc 6pll r glowils grisehafiPengbe uddrezdatiqne of oserml  growth  control

mechtaHigRllé such! Qﬂh%%§%hoeff tgﬁgéﬂpﬂ%ﬁg%@r%gct Oglﬁgi % tumour suppressor

ressor ase an O ue

is the!iﬁlicsplsﬂas‘eramﬁl teisiohnaclgud deleleB TN chrbhicsome nen (PEN;)O This gene,
known as nutated in nultiple advanced cancers

also pasvip @g AEAEhAR (1P swdaan@ﬂgqan$qr% AMMAG), ehasrbe@@whown to play a
mgmﬁé’aﬁxlt ?ol@rlﬁec%hfcsfgfré érgegg Q&b‘f@ﬁfe /0 o%‘hlg%ﬁéﬁ%g thidBBU Suppressor after

ppressor a p to astonm,
p53. dﬁp}lmﬁﬁ% iodilgliabidstpma,sindbmetrmhamt probatescagcerahae somatic mutations or
d Ié or %% fetions of this locus (refs.
ethlfgS? §his logusqr )s phosphati dyl i nositol 4,5,

bi siBROsHNRLE pﬁg’épﬁgﬁdﬂfﬂoﬁm 5‘ aﬁlbﬂidsbﬁh(@ (PI?Q% {03 pﬂ@s%handyhnosﬁol

tri phosphate (P I S Tesponsi
3,4,5¢ mniwm@tet RRP3) Wbﬂstslbl‘wléNss frcsplcvnmbllepfgr mmdung rﬂge B>1 PQOSPhate from

P13- K. an T |n an a rlat
1p3 o o Rl ol B P TR GERL Eipfitefe | S8F bof Plp3 which
recrultd @i S abHRteCAR TR MWﬁtaﬁ @mB)SdngﬂHé HowWkt@am Cs?%ﬁlli‘rfg cascade
that is then initiated. In the absence of PTEN, ther

that jssthepdpifietndr i &t dha ebgsper 061N ¢ ﬂme@ isc Hgppi@Briatagulation of this
con SRS RECLIALIGONSHLA KELNASHNEA B 05, bt
alterﬁdﬂi@/e deedguisat ifen thef deédegslatie@l lof sthignadll isipmapimgcp®sesssis the recent

ident fgkgli? gg‘?%qu#tgrgl I fre gple?]g@?{ 1%@& %Oa]fggénr(gqfft t t)) The apparent

increh QI8 AR of‘ﬂ'ﬁé ﬁﬁ{ntaﬁt 19 ftth%h@torﬂéELﬂ{‘ﬁ'l 1h§fe£§é@ PR ploRuéitstl Efesumably

I'n increased production, presumably. 20 in exce
in exodss tol dtat Whmcrhrthe tﬁtmchum of POENofanRpENMerah Ioaeascd simoelling from PI3K,

s |G SRS R BB o R S ot Pmactivator.
d oNgditRAMoAGE ey RIASSlinlifg AdEOR ivAith t41 EfEe BBuliRIdAE] from G1 to S-
[inking mMTOR with cell Ui;c'e regulation (fromGl to S

phaspread dhatapibitieatof T Biresutn lrofnhrhrm plehegetregilptory events it has been

showg gatbdc{k% gfeggfé\t&%hﬁg gnl}f(ﬁtgl si 1?}% s J@lt cse lI é}ro{ﬂ@i 1rr1§§3u (%n (Rev1ewed in

refs. Gl 199r OiMehkrioMa #hibiton of REF@RV\ﬁ@amymﬁ%éteﬁtsy inhibi&, pl@])lferatlon or
The_known i nhibitor of nTOR, rapamycin, potently

growithei gsille slepyest fr?@radfm%ﬁwOdeSS‘l%ﬁY@ﬁﬁ fos S0P Taeels, dgeells as well as
cells f ﬁ@ﬂﬁﬂs T8 Ca OPIVE‘I"Sé S i‘lfflgg ygf Sturcﬁb‘ﬁp %e§ mﬁ%ﬁln@“ %ﬁéb%omyosarcoma

as wel
neuroblastoma, glioblastoma and medulloblastoma, small cell lung cancer, osteosarcoma,

pancreatic carcinoma and breast and prostate carcinoma (reviewed in ref. 20). Rapamycin has
been approved and is in clinical use as an immunosuppressant, its prevention of organ
rejection being successful and with fewer side effects than previous therapies (refs. 20, 21).
Inhibition of mTOR by rapamycin and its analogues (RAD001, CCI-779) is brought about by
the prior interaction of the drug with the FK506 binding protein, FKBP12. Subsequently, the
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cells derived froma diverse range of tunour types
i ncl udi ng rhabdonyosar cona, neurobl astom,
w@bdookbmss oma and nmedul | obl astorma, small cel | PCHGB2006/004327
cancer, osteosarcomm, pancreatic carcinoma and breast
and prostate carcinoma (revicewed in ref. 20).
cin has 30 been approved and is in clinical use

complex ﬁWmemWﬂ@s%ﬁtblmiw e i tdoggin pT gy lf R and inhibits the

ssful and with fewer side effects
dOW11%t§éaﬁ¥§1FRA]ll§§fr8?lhergg?es (refs. 20, 21). Inhibition of

m‘ll@lg poyent amamk?tx;spegﬁi@dnl#bﬁomm PORFOESYZRAD0 hd wotimanhB) also have
been gt (naTERBE Kt GORbPEIOEbaS: e desins jhe catalyti
domald)®f \Q‘Q? 2004 g@?oﬂ}f@tl ndsQ %9 Q@%&IOH 3f Wf@keﬁm%on by small

KBP12/ rapany to t FRB donmai n of mIOR
molearheh uargeetdzﬂl tosthe tkénasel anmsin; éahasshegnalehiongtrfted thatik@Rse sl mTOR

cannd 4Tk PRt B GV ARl oot FHFTRAS O] (HOR. PHAS-
1 or ﬂf’lO‘S@Slﬁna{sH r{i?etf | 21, of iTAIQRKRYHn Bt ndhAIPAERSRY SRLTOR 48Gapamycin

catal ytic domain of the protein (ref. 21? Furt her
sensifiye aridethlsnm}bbet redatedio HiF ORsdryatiomi tbat mparsmm plterp thecsybatgate profile

d
of mfGRIFEF 18R Sl B stitst ZDan v ahiy fpteractions of
mTORNgitphbf €Nl 2ThdtyRiHal gevehigd dhas i addifien dﬁ\hﬁiﬁT@RJRaptor complex,

effectors of mfOR, PHAS- 1 or p70S6 kinase (ref. 22).
there it alscsarnd ORsREFAPY qomlenoprespIting A@pHBYEN Frsersiere agtiatty of mTOR

B) (ﬁ%ﬂ@s%\p %znal é?ﬁéx}ttﬁlxﬁ)g%nﬂ)mhi 1%8¥. 1@&2‘; d ugstat%gvftf 11%19 accounts for

servati on rapanycin’ al’ters t rate
the discedpahey bétwakn nilikRer ddaddem TORaand nthe hilteratigni 45 mdR signalling by
per se ysis of the. interactions, of .
reparfye ot 1 GHOY b5 o T SIAFoPaIcY 1S SRS Yoot SRIDURG O f herapeutic
advalﬁ%w iARibktthg dnﬁec{r? G BARYAE aSRTR! SXmTORDEf $iad Bedd] §@p@fked that 2
R ct or conp ex representlng a rapamycin
catalytivsiehibitbi v& MR mayybot mmifOR{fe¢B)e {iBagdmas ©b\warder gkll proliferation

B 2004, 14, 129 02 tivit
and PG g BLAREY B o & e, Bt oy BBk ldhts that can
compefatk fof @R faiNde td CoBpleRplisRipt pathwapagﬁamng (ChewakyBkhis, Cancer

cin and its derivatives. di screpancy_ al so

Cell, 2Bt 8.1 1700 . Goeartiel 290 a17t9h]e3r3épé‘1h!ﬁ€é°maﬂ\i&ﬁto@géed that 2
kinas% tﬂoijgllggll cgfetc{eﬂqmﬂbftgrcé ﬁ?@@ﬁnéﬁé %ﬁto ec?f?eccttl!vé( Lrﬁ%bl FEf%R

een suggeste Ici1n

MIPRddRnte rapamroen’efabﬁay itey éndmoé ggﬁﬁhahhxbftlo@a(agmestaﬁe)l in its own
proliferation and survival and that rapanyci
right,pamyear and Ity d@E}Wi‘i?éthaBﬁ bieR 1$h a\jeﬁpqutﬁgtatecgw Hhotosicity of a

numb%g%ﬁ%ﬂ&ﬁbﬁeﬁagres ﬁlélugl ;ﬁatgp S gﬁmtﬁécﬁ{ Yndli 'd%%&mncq (reviewed in

way Si 00 "an Cancer
ref. 2006 Pot@ntiation76f iddaying Gadiegon Gaddced 2@05k11181g hé’sQal’BSfi)een observed

Therefore, it i.s.pro ed_that a ase. domai.n
folloyhgdgh Bt BT DR, Uk Sy R el Bica! FRifhageas shown tha
raparhy i Qhél@éue@faré'@_lg%vm% RvaRdid bPEfHccy APAERRL Taficedbéittel ¥lone or in

t'o 1 nduce grow h |b|t|on(c&/tosta5|s) 'n its own
comblnatlon with other therapies (see refs. 10, 18, 20). These findings suggest that
pharmacological inhibitors of mTOR kinase should be of therapeutic value for treatment of
the various forms of cancer comprising solid tumours such as carcinomas and sarcomas and
the leukaemias and lymphoid malignancies. In particular, inhibitors of mTOR kinase should
be of therapeutic value for treatment of, for example, cancer of the breast, colorectum, lung

(including small cell lung cancer, non-small cell lung cancer and bronchioalveolar cancer) and
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right, rapanycin and its derivatives have been shown
to potentiate the cytotoxicity of a nunber of
w@eb@mosdaes api es i ncl udi ng cisplatin, canptothePCTGBaE6/004327
doxorubicin (reviewed in 25 ref. 20). Potentiati on of
I oni sing radiation induced T Kkilli ng has al so been
observed follow ng inhibition of nifTOR (ref. 24).
prosatpetidrefitaanceinel ¢hd hile aducey boten dﬂactm Béwwand hatk, 1<1dney, liver,
na S are show n dence of efficacy
eastf BRETHE] e obaHiRg! Gink MipaS ki festeso s FGHS cervix and
vulve drtdl aftleikaerntae (@pivamo( SEE aﬁ@t'ML)l letlﬁe 8 RlomaldHiS $mphomas.
findi ngs suggest that _pharnmacological inhibitors oP
mT SRORY seilseranup dn partistilar,Heas disentdantifiad @e sémsitive to the rapamycin

R R L O SO0E S SR U i,

2006, elik deat129). anthnhouny bl thav@ 6y BO pr@syelddytipABUkaeHiA{PML) tumour
i nhi bitors of nMIOR ki nase should  be of 't herBBeut i C

SUPRISSSOfe DRV alse bse Wipto bg gefnsg;yg,f@p@hlb@lgmggrm RtWyerapamycin as a
2

conscglﬁe;i‘ig% ofﬁ&glrs] gﬁ poi i) th{e %?liljlﬁl(éé)lg &Eg@? r}gT@ﬁa&gnglﬁné angay (Bernadi,

Natuse,300hi Hal V&V&i) andr’lheeus)e cfrad DR xrls@ 604ibr in these diseases should

b %I:F/GBZ 06/ 004327 -4 ostalzti éiof cancer of the
e ofHTEIRE vl ot Hosp Liiife/XamB4 ih AA<IHgR KO thySE IR, TEN deficiency or
PI3K hit@dtion iG@SAtE WHREES ?dr@élad Eﬁp?@ét{% 'to %QW?ORQK%MQM may prove

pancreas, skin, testes, thyroid, uterus, cervix
partlgglplﬂﬁ effetveotlug égkcwenmmly@ngw gbnadicnprofild, tancir€o} considered to be
excl%etﬂa rryel oma and | ynphomas. Renal cell carcinona
4 cuI ar, has been identified as sensitive to the

raRamtﬁlst‘udleS Kh@félrvﬁéaﬂétﬁa@e fof MTORSHhidNS §thQWRedsOS BEaston &
of VHL expressi on Thomas et al. Nature Medi cine,
Houglyo, Expsrt Qpipionzon Therapastie SLargris, 2084:68,1563564he Rapamyein has been

| i 1ka S ress
g L
T celly, B aglnandi amtlhsdﬁprodacthﬁg(@ehge& Dfansplatetdn Pidc&fdid égaezom 35, 7S-

[ h
145 (b BB inden 3niibifers s senbe Wasbil GBS uRRIGRTIORS. Tnhibiton of
the Hihe&@sa@tlhﬁh bpMMR 'n‘ila11/|tq 0858 Cﬂs@fﬁ?ﬁ?ﬁleﬁ%l'?%n%oﬁoofggstgﬁosm that is the

t her apeut’i c val ue ese latter exanples 1n a
Contltob af herslesipgd PflﬁEllﬁsrd’eén @if emoinab rcellP1B Khenvasdulaarei indiespde to the

08 699, FBOREACT: 2t Bt TR e ot

Jourrgil @ml@e.rdlain@gzmeswc Pr7atidse). bebrtRdmoRot tEOR;
to be exclusive targets Rec)ent st uorll gs have ?%%g}gcﬁgcﬁnalogue’

evergjimysy, gart gdusThr RYeTHE end indddnee of cardies edlogfistasenlEpatliys(Eisen ef

o BB L UL, TIPSt e EE 00, ey
has heett essbcﬂat@dwmdscmﬁi’aeﬁypéﬁlobh’y IwHiE{st dMmdingat inﬁiﬁﬁtah&éj&b‘:@ fhajor risk

¢ rollfera g’&c: T cells, Bcells and antib
aCtOB S dsatity f% 1§ COnFRaHeHeN %ﬁw&qemd ceieaesias ﬁ@@fdlgtm'@?ytes (Tee

& B}%ﬁls égmlri]aflss}n el ddupetd Sﬁn&tﬁaﬁﬁﬂw 2*%50 é ph ¥7)a $Rus mTOR

be useful 1 nmunosuppressi
kinase inhibitors are expected to be of value in the prevention and treatment of a wide variety

of diseases in addition to cancer.

The vast majority of mTOR pharmacology to date has focused on inhibition of mTOR
via rapamycin or its analogues. However, as noted above, the only non-rapamycin agents that
have been reported to inhibit mTOR’s activity via a kinase domain targetted mechanism are

the small molecule LY294002 and the natural product wortmannin (ref. 21).
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the kinase activity of mlfOR may al so be useful in the

prevention of restenosis, that is the 20 control of
waopaesswed proliferation of normal cells in theCT/GB2006/004327

vascul ature in response to the introduction of stents

in the treatnent of vascul at'lUre di sease (Morice et

al ., New England Journal of Medicine, 2002, 346,

_S_MQMM!her more, the Raparryci n anal ogue,

um
i mus, .can eri t denc
Tt RIEVER BGRRES VRS, IBRRR <oty faE g BERR TP competive
inhibfet@ loR BT GR UinddHen&f aré/hdm@apmmyciiﬂﬂ&. in 3K mSéWan&ﬁB()f action.
El evat ed mTOR ki nase acti vi ty 25 has been associ at ed

wiAdsordingly aibe fiypaspachphific mipfeahinyenton rEPYIApcarompound of formula
I I mportance as a major risk factor for heart failure
" and is a consequence of increased cellular size of

cardi onyocytes (Tee & Bl exfs, @@nminars in Cell and

Devel opnent al Bi ol ogy, 2005, 16, 29- 37). Thus nTOR

ki nase inhibitors are e pé o g of value in the

prevention and treatnent |of a de variety of

di seases in addition &wrkx% The vast majority

of nTOR pharmacol ogy to date has focused on inhibition
whereih: MTOR  via rapanycin or its anal ogues. However, as

not ed £, the onl on-rapanyci.n agents that have
oneog;g@ﬂoﬁ taé’éilgg S?ﬁﬁgﬁq} ge(‘a;\]!étlw ty via a kinase

R7 ifORRIRAL #oaPHaRA ORENABREM RRE'RPheNH At (=0YRFECNIRET°SO,RS®, an

LY294002 and thé natural product wortmanhin (ref 21).

opuoml}zmbzﬁt@admo sl sy gwpmmptxonﬁuy Sistired Gf20 afyé group,
i nventors hav

@nt The resent
wherk OO i Regh 60 At SRR FRRTBl G aggenv! sroup, an
optioBHIERsubsfihtdIENC, S heE®aiQ Rrdugdp @fTMCd);ﬁldnaKf:‘ subRtitultei €,_; alkyl group, RV

chanl sm of acti on. ccordingly, the first aspect

of
and Rfjeatsriadenendemilesplectnd fpmyHoan @t@aﬂboﬁﬁbdﬁwedf Gr malkyl group, an

oo ol B o 55, g e o

and R7 itsgsledreaithdhé rdnogal o VORI, th&R3te bdiM IRMm a heterocyclic ring
NRN7aC( =O) Rel , NRN7bSO2RS2a, an 10 optionally
containipg P sERd a8 SIMEMBF:0ar y| group, or an optional |y

RS 's‘?%té& ljt)%dH% HioRE sﬂfs%’ébd AL g%utp:g‘xg Cgﬂnaﬁgf Bubstituted Cs.

ecte romH,” an dptionally SUbSt it u aryl N8 O
20 hetgroauyd ,graup, an ppﬁ«zrraiilylsybstmdusd Gt nebg] @Hugor MR ER Sampere R™ and R

are ugé@fugdenay salgcteﬁtﬁlr 0 |a¥1 oplfl%%g ; ls'llgbesgtu? d (731 7 aﬁé{rl g ru%f" Ba optionally
substituted Cs.oo heteroaryl group, an optionally substituted Cso aryl group or R™ and R™
together with the nitrogen to which they are bound form a heterocyclic ring containing
between 3 and 8 ring atoms;

R3% is selected from H, an optionally substituted Cs.zo aryl group, an optionally substituted
Cs.20 heteroaryl group, or an optionally substituted C,_7 alkyl group;

RV and RV are selected from H and a Cy.4 alkyl group;

R™ and RM, together with the nitrogen to which they are bound, form a heterocyclic ring
containing between 3 and 8 ring atoms;

R? is selected from H, halo, OR®?, SR5%", NRVRM, an optionally substituted Cs.5 heteroaryl
group, and an optionally substituted Cs.po aryl group,

wherein R®? and R? are selected from H, an optionally substituted Cso aryl group, an

optionally substituted Cs.zo heteroaryl group, or an optionally substituted Cy.; alkyl group;;
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optionally substituted Cl1-7 al kyl group, an
wo@pio7oebd y substituted C5-20 heteroaryl groupPCEHGB2006/004327
optionally substituted C5_20é,’aryl group or R\Nr 15 and
RN2 together with the nitrogen to which they are bound
nsforma heterocyclic ring containing between 3 and 8
R™ pnchB "atisrindeprmlently ssletted fimeh Fy amopiiomily spbstiouted Cy.; alkyl group, an

T A T T A

R anb R ttugeberGhit 18 ithogdh @6 RviEL NRYBLDD o ul G580 B'\ﬁialtﬁ'egyclic ring
y

RNO are independently selected fromH, an optiona
containpigrhetweand ar $ring ipmsgr oup, an optional Iy 20

[ roup, an optionall
ora?ﬁ%ﬁr{aF%nﬁ{cé%r %—eétgbfaé%ﬁﬁge?%&fb gr RKIS and ICI;NQ toggt her

withvihe Iprovieo tiat migarR’t i3 wisiissnititee ynoapieolPOURY’ £ad R together with the
.. heterocycli %cy g}g containing between 3 and 8 ring. ;.
nitrogriy oM Heowhich CEY ete ealitarhicgn{eum an wisubsituted ymorpholino and R’ is
unsubbtRatelit i %F 14 -enal 6 ;
g Substi t%%gyg’ %ﬁgbsaﬁ}gf g%gar y ng?%ﬁ%,d %r ?Sarlr?{gpﬂ’io(g%l IIS)?Ot CH and
X" isngdtiandt ed C1-7 al kyl group; 25 RN7a and RN7b are
fromH.and.a p; .RN3 and RN,

ted,fr . .
whet) 8 8 o B Rt e I e sh dhe EagaD atom to which
they fa@d StRhEE FRNOGY GihduBstitifed p(i}%?imr@il Qhd ﬁ;?%ﬁﬂ%%&w@%g 1, and X° is

ring atonms; R2 ig selected fromH,
CH, KRREENe no@Hapd dnanotyNsubst i t ut ed C5- 20 het er oar yl

0 the 860 RSN ROB SUP R 2R (Runied mofnoho, R and
R™ opgeitenalitly theihstodent 88mCh bhia YheyJhRURadhBd form an unsubstituted

ptiongl |y substituted C5-20 heteroaryl group, or an
morfg‘ﬁil%rﬁal isyngihstituted meepholing om fikpethytasiipo, andX® is CH, then X is not

N and 08744 H@%A'?r%@-i/s ﬁ@g@g%{@%%g&t NB RNS and RN6 are

i ndependently sel'ect rom an optionally
s ulpsariother echbOdinteralok Yite firsogpeciavhed Wi 9 Makdbgtituted piperazino or N-

bstitut t ryl group, and an optional l
formiﬂBg’ﬂ!atZ]tj?P:_ N C%Eé g“g E%%E}%?a%gl, t%grmg‘cpgqg e tRNghip]@ @]mhg;rp attached
formW bRt B@uBitiiege mbHrhEH hﬂ?ués%ﬁedbogfbgﬁig%gmr IaOrI]' unsubstituted

. heterocyclic ring contalning between
oxidethigmprpt®lioe, B’ phasnestiewied omipholiao oe peadyllanisna) 4nd X° is CH, then X°

. 8, Wit h t he {rovj t when R2 is
18 notlﬁga égg{ it Ié\ﬁ?te(gi{’r%r hIBIHPJh{;?I aﬁ@se}ﬁa" together with
t N itk OGABLARGRT bO NNEN AsHRY. When 3 ACHRALLRLM Aorpholino
unsubstituted norpholino and R7 i§ ~unsubstitute ’
unsulbwgﬁw pipgrigings upgibstitutadhpsarotiglinos Rgtan R dtoxethes withtthe nitrogen

atom??mlﬁ%huég?l :a?eu%}%%h%_%ogﬁl?ad Pl)é%hl’oﬁﬁﬁggig?l\l{’azim ufllgﬁ)\é\@ﬁgafi%%peridinyl or
unsubsititdted hpyrmolidimderRatiomuh@byitu®ll  morpholino, unsubstituted piperidinyl,
unsubstituted pyrrolidinyl, and X° is CH, then X® is not N and X? is not CH, or X° is not CH
and X® is not N.

According to a second aspect of the present invention there is provided a compound of

formula I(A):
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they are attached form an unsubstituted piperidinyl

and R7 is unsubstituted phenyl, and X5 is CH, then X6
WO 200m06048H and X8 is not N. In one enbodi nent BET/GB2006/004327

first aspect, when R2 is unsybstituted norpholino, RN3

and RN together with the nitrogen atomto which they

are attached forman unsubstituted 15 norpholino, R7

i s unsubstituted norpholino or Rf’f‘\'qm yl am no, and X6

is CH then X5 is ot N and X8,isjnot CH or X5 is

not CH and X8 is ﬁbr\hh In a&gﬁ odi ment of the

first aspect, when R2]is uns tltut d pi perazi no or
N- fornyl piperazino, RMZ~amd R g her with the
nitrogen atomto m@nch are attached forman

unsubstituted nDrphoIOno unsubstituted piperidinyl or
unsubstituted 20 oxi dot hi omgrpholino, R7 is
unsubsti tuted norpholino or ! nzyl am no, and X6 is CH,
Whergﬁen X5 is not Nand X8 is not CH or X5 is not CH
nd X8 |s not N. In another enbodi nent of the first
one (ﬁswemtf X V\K%zmdF& s, LandmlhrsmthemtaijHpr phol i no,
unsup§t|tuted eri.dino, u |tute r .ol i s
R BRan dosae (ol BRoi CRath 4 BT fﬁ%a&% hE S fgpyclic ring
contetifﬁﬁé b@fv@eeﬁ‘@taﬂﬁtgefﬁlgfé%&%a err phoI i no, piperazinyl,
unstbstituted plperl % unsubstltuted
R? isppetectsdi fcbnmﬁ haky QRS U&Eu dimml’iﬁ@h@m)i gibstituted Cs.oo heteroaryl
uns bstl unsubstltuted
grou f y sﬁhg%@g d;

Y1 81Q8R %6 is not N and X8 is

wher@R{ R%an@ rRS%aﬂeSse[&tedCﬁ'omaHd aXSptionilt stbstifged C@h&@ryﬂ @roup, an
a second aspect of the present invention the

optiquely sehstitvie befisepasy! grouss gu PR OPowpll Y‘@@S@@G‘?‘f Gepalsl zroup; R™
o BETAERABRUNG il s 108 MR, 8l 9 oo, o

optlcﬁlﬁﬂy blstiatdeC s, aeerdary1 dgrdi%p, and aRanomablgmubHrtuMdtCh 2¢ 4!131 group, or

gillci] %\%en&%}?ﬁr gﬂpﬁ ?}&t aae s ) gv%éa}j’[hg;?qrrg] %H]El m & eterocychc ring

containing between 3 and 8 ring atoms;

Z‘

R is selected from hydrogen or an optionally substituted C;.¢ alkyl group; and
RN i5 selected from C(=0)R®, C(=S)R™?, SO,R®’, an optionally substituted Cs.o heteroaryl
group, an optionally substituted Cs.og aryl group, or an optionally substituted C,.;o alkyl group
where R®* and R®® are selected from H, an optionally substituted Cs.o aryl group, an
optionally substituted Cs.po heteroaryl group, an optionally substituted C;.; alkyl group or
NRNMRM? where RN and RN'? are independently selected from H, an optionally substituted
C,.7 alkyl group, an optionally substituted Cs.5o heteroaryl group, an optionally substituted
Cs.y aryl group or R and RN together with the nitrogen to which they are bound form a
heterocyclic ring containing between 3 and 8 ring atoms; and R™ is selected from H, an
optionally substituted Cs.oo aryl group, an optionally substituted Cs.oo heteroaryl group, or an
optionally substituted C,_7 alkyl group,
or a pharmaceutically acceptable salt thereof.

According to a further aspect of the present invention there is provided a
pharmaceutical composition comprising a compound of formula 1 or 1(A), or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable cartier or diluent.
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R2 is selected fromH, halo, OR2, SRs2b, NRNSRN6, an

optionally substituted C5_20 heteroaryl group, and an
wopioroembd y substituted C5_20 aryl group, wherRBCTIGBE®D6/004327

and Rs2b are selected from an.optional ly

substituted C5_20 aryl group,” an optionally

substituted C5_20 heteroaryl group, or an opti onall¥

s Wrsbiding ech fBithatadskedt of theupeseRNBverttpnghere R\Ngrosided of tormula 1 or

1(A), 'éﬁ%iﬁfa?ﬁ?&e&'uél y%%ﬁé@ﬁle&%@ Ebe’:Hré%fﬁ ?%rg\gﬁtegiﬁgqailr{g%od of treatment of the

humaﬁlégéﬁi&ﬁa%s C5_20 heteroaryl group, and an optionally
substituted C5_20 aryl ?roup, or RNS and RN6 together
widdeordieg tvi & foten aspecivial dre privespt drenbem there y proxided the use of a

het eracycl | I ng.,Gont.ai nin ' .
compFFie? HepUR, | LU P RELISED, RSB, Lot in the
prepa?aimtdffauﬁ@ﬂca@lenﬁf@ ltdeylings digpase an@lidmatddNGhe mbdisitioc bEMTOR.

rom C(=0) RC2, C(=S)RC3, S02RS3, an optionally
s Uthir wspeefs o6 thegnyentiondapyide therusa !l aempepnd Abfgryula 1 or 1(A),

S titut - an. I: I :
o GHRTAHER SEedil Ky UPUR, P BARAOR W gt for e
treatrS@lt € of:e tafite@Mm ihmamv-appiassiah) yinsulrst i thlerade,Caukfimarypke  disease,
i group, an optionally substituted 20 het eroaryl. .
inflargmatien. Weohﬁﬁsoh%‘f’q’lyx‘éﬁpgﬁsb t§PRe @%@F%WP% IHSY}%SIBW theumatoid
i hy2Roii e PRACGRGkEMemia, and ocul
condigibly suchras dpy eyan noPORAnkabltyrssudystlsa logt eftectiSe apantifungal agents.

het erparyl_. gr n optionally, substituted C5 20 .

ary G ot AR Y RS sl i D RS dh g, or @
pharth@ Wit ll ddeeptalle &akHEof, QFdTMectivelRkiQ@yedri gpehisnghich property is

contai ning between 3 and 8 ring atonms; and RS3 i

S
beliewewl ocarisd frano thei; mIOR opibitors prepestinss dceqrdvglycthe mompoynds of the
Qup,..an_optional S Lt Lt . "

presef iR ot ROGRRY obeSRA et & UGS Hiseisaconditons
mediged lor@ @NiarPRCeH TR Ye. abe epnpbimissayt bt hssdeof produce a mTOR
. According to a further aspect of the present invention
inhibitper efacs ingy wemeslpoged %ﬁﬁﬁﬁb@&g o€ é‘I‘C%GEﬁ?’BB%nrtt i on

COPRIS' b %P@gﬁﬁ@&"ﬁl@ p;?rg%e}inf’ rhf%hﬁox% Rhvidd @)metgéda?or treating cancer

pharmaceut y acce e sa ereof, an )
chargeteaiseh be LhhidaionyofaaTOR, dlel thecarmpemds magi beuased. to\gBoduce an anti-

2007/ 060404 PCT/ GB2006/ 004327, .. -8 AccC ing to a

cances %_ﬁ%ﬁneda‘%?ﬁé ong{or f‘h%arb'i’%é’@r’r’f’hlpﬁ\?&‘# i“g%&tiher eis
pr Qu‘(dhdeﬁg?r{%’ﬁodnﬁrd}"{h@irﬂveﬂﬁon k(cAbect@ tPpddRess ARG trhR! dfYanti-cancer
acceptabl e salt thereof, for use in a nethod of

propérties bsrentivasingt mtationsvin mdiOR hiavia begro abserydcisr ppy hpgag cancers,

incl ! ijt{gt, Etgaoatfﬁ%?ttag gg,ogégang{glgg g»%igér%\éﬁ%%&?g}l%ﬁé&e fhglrangiocarcinomas,

colort (Ahria® and@ NELIBES UTheAt iy eRseeeid! thbl € compsuridnef Befinvention will
I'n the preparation of a medicanent for treati n% %

possefis sotisenearactivhatgaing fhese eanagrs: bi isiip additionpypected that a compound

of the present invention will possess activity against a range of leukaemias, lymphoid
malignancies and solid tumours such as carcinomas and sarcomas in tissues such as the liver,
kidney, bladder, prostate, breast and pancreas. In particular such compounds of the invention
are expected to slow advantageously the growth of primary and recurrent solid tumours of, for
example, the skin, colon, thyroid, lungs and ovaries. More particularly such compounds of the
invention, or a pharmaceutically acceptable salt thereof, are expected to inhibit the growth of

those primary and recurrent solid tumours which are associated with mTOR, especially those
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Furt her aspects of the invention provide the use of a
conpound of formula 1 or 1(A), or a pharmaceutically
waewepswrd e salt thereof, in the preparati on OPCEHGB2006/004327
medi canent for the treatnmeny_ of. cancer
I MMuno- suppressi on, inmune tol erance, autoi Mmune
di sease, 10 inflammtion, bon 0ss, .bowel disorders, . .
tumos pettishe atei e Srantlyriepandent pr ey YRR dor fga vt gpd spread, including
[ . : r c : : :
for ofRlE cohlin GERAANACE oKL COIRC (AR RE) Mg SR P PhBtularly the
compdieds cfshalprgseay mventic@Rure mkéfbl indhs treeyneni slondenamhdsect i ve

ngﬁgté{gcfxﬂﬁ%gh@at }%gagééﬁtvﬁggé\ﬁqegﬁgﬁl g}etrg?st prtogl%egl% o%lpno%%d of the
form@??rgg?f Ubt E?Mﬂha@%ﬁﬁﬁﬁ%&pﬁt@ié salthBér86t as @dffhed herein for use as a

e anti-cancer agents which property is 15
meditpphdngéved to arise fromtheir nfOR inhibitory

ropert.ies. Acgordi ngl he compounds . of e
SRR o SRS Sebee b BB HP i Byl 4R o fRETe compound
of th®forMAuREastaBA P or ABHAERlce@RANY htptblaRitithdrest, ad difmedherein in the
In part by mlOR i.e. the conpounds may be used t.o )
manyfaciegcd @ meRigRmenh firpise dpythe reditctipm of anad iRy ieidbitayy effect in a
api mal . in need ch treatnment. Thus the conpounds
wamspfo eed %?@%e%chg%@éﬁti on provide a nethod for rT.tpr eati ng
CaReREding G ahangrtest thednieytion hdpé is providkd mikORe df. aecompound of

t he conpounds nay be used _to produce an ant.i - nc .
the femmua{ ofdey)npba CheghseRically aﬁ_gf‘rnt%é Theereq 351 4e0RC bprein in the
mam{FHRe @%hﬁgﬁgﬁgﬂp% ?ge 17 %h!(:: raanS&ﬁc'tiBﬁ oS af XPRICEBLert Bffect in a

possess a W de range of anti - cer properties as
warnabloodad amigahsuchtas aras. i N MTOR have been observed in

méq?g#ggntﬁgg Pﬁ%ﬁg%y f(ia;tﬂr}g Lq%g{hggipgglﬁt'éo%?tthéﬂerqst gr%v}d%d the use of a
compIiRl BRYL LA aNOFRBA), %52 §1§1{a%acéﬁﬁéiliyﬂﬁbc@ﬁtdblh 48l thereof, as defined
cancers. Thus it is expected that a conpound of the .
hereinninghe¢ manufacture op agseskieanant forcupdarthe deptaieny obgiglanema, papillary

t.hese cancers.. It is in additi :
G S B ST PR AR s 1k o, e,
lympheid Maligna@aisNsirciohad gRdofardddhdsaminiirslivdry ey dbladder, prostate,

mal i gnanci es and solid tunours such as %arcino S aﬂd .
breast and pareseasnand EEIATY 284 Evpurrent yolid tumayrs of ek, colon, thyroid, lungs

er, prostate, breast and pancreas. |In particul ar

and(g‘lﬁ@'ggconpounds of the invention 30 are expected to

s| avcadivngnd adedhes laypdchef the dnvtehntiod therd isgryvidettithe use of a compound

oS T o o Lo 58D L A0 i

prodﬁﬂfo!ﬁ FARPORAAN B ot NS fect MeLRAINRBIo08Ed Bnimal such as man.
pharmaceutically acceptable salt thereof, are expected

t oAkedrilinigtto tthie agpestoh thefinvertionghereiisraroyideddhe vsuek @ gpmpound of

olid tu rs whi.ch are .associ at Wi mr .
the ERUBLATIDAL e S n G RDB 0O s eSO ot defined rein i the
prodbttBR N WAt Canédr @ ff8étdA afvigRmBIbYdsdepansienth amai.OR for
their growh and spread, including for exanple,
ceAceirdinguippar Birer deasuiekph thee 1vERtioR.hieEs & Pravided thequse of a

com}%/u%rdi of the ?(%Hu £ i’”ofrjl f(lA?S, 81'h £ pharmaceutically acceptable salt thereof, as defined

herein in the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas, colon
cancer, ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas and
sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and primary and

recurrent solid tumours of the skin, colon, thyroid, lungs and ovaries.
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conmpounds of the present invention are useful in the

treatnment of nel anomas. Thus according to this aspect
wo@Roovhersdventi on there is provi ded a conpoundPCf/GBR@®6/004327

5 formula I or 1(A), or a phgrmaceutically acceptable

sal t thereof as defined herein for use as a

oo ToR o Ao RERRE Ty o R 0P DR et M i providd o
meth&h orl (RO & nPFOR (ANibiteYy FeRNA AMReBHIHISel Yanimal, such as man, in

acceptabl e salt thereof, "as defined herein in t he
need pfsuchdrsatment ovhich mrtsamnlms@rrmgste spif aniveal g gffgetivegmount of a

comhy SRR P20 o2 Sl B 8§ s o

hereihnventi on there |s provi ded the use of a conmpound of
the formula | or 1 (A), or_ a pharnmaceuticall

acz%@m%mg o s9afltﬁhehé¢9é@ﬁe ofathiy asnea @l v &ven { 1o {hgge is provided a

f f
methg'??olf ?&& inf‘gca%naé@r&gl%r VQa[r\Ang@%)%efho x@ﬁxélp g‘%#lrr%a%&p in need of
such St@hnaﬂ whitnh ddmphizeo radtrﬁll{ljsibﬂn@ t6 waid eninfiad adnu e’s‘femvet dtmount of a

<:0r)f11:{0|r1:}\g/c(1e Po% Lﬁ%ﬂp\élgrleéqe I(:A(S)A?J g&hﬁ%ﬁ%ﬁ%@:ﬁc{%@p eysa t%grrégf as defined
]Kﬂmgcceptable salt thereof, as defined herein in the
manuf acture of a nedi cament for use in the treatnent
of Acwirding e an pddmtlbh&lrfyatutdwﬁ' khlsdaspmtmfrth@ invention there is provided a
chol.angi ocarci nonas, ncer |an cancer
G i

methp% HE trg Htgemelap%lm(,é)éxm WBPIH‘S %ﬁﬁeﬁc&omas colon cancer,

ovariGRaidRe qﬁ%@dﬂ@&l‘s %ﬁ@éfﬁﬁs, IPmph&d nhal@handidsd BYinoRlhagetesarcomas in
pr ost at’e breast and pancreas, and prinmary and

the lr\@c,ukldem @aﬂdeﬁ propiaies dregst ek peRdrpas, @bl cmlmftfhyqﬁdl ggeurrent solid

| un and ova c rt
om0 s e Bhol el P e S VG ERREEL affmgt, such as
man,0h ide@ Jfasion tiRatmedt WHidy coprises ralaﬁﬁmﬁateﬁug it aiuklyammal an effective
acceptable salt thereof, as defined hereip in the
amoytt of dconmeund of ferroie T ARIBY 1S raypf@rmwﬂpa%IYaacceptable salt thereof as

ooded ani mal such as man. 25 According to this
deﬁn\é@ﬁlmep‘l of the invention there is provided the use of a
Cohipm fmthenfaspdchef filoy imvieatidn drerd (sA;)rovmiedal pharmaceutical composition
har maceutical ly acc abl her eo efined
which SPBIPRSTTR FHEPOBHRIIRE Fenda £ & BhrrwRo By Sogptable sal

there?f wRIGerRt PRIEH iAREIMR]atioH %tlﬁe? %&acﬁﬁi@@l‘lﬁhé&pﬁa@le&hluem or carrier
her feature of the |nvent|on there i s provided

for usehm the pragifictéon Qf@ﬂp@@ﬁdmbfoltt)tyeeff@t nd waim-bloofd¢dyimat sugh as man.

pgﬁlhg?'éﬁwt Ia%%%c{tléf %ﬁ gﬁftﬁg (lene gfe?elhtéﬁ tgr:]?giégf ' I?’Pﬁggtir(]:e?ldcomposition
which RhPiided 4 8BMpSundcdiahe feHnRtal 6f ANBSS a QﬂérﬁQC&ﬁi&ﬁEy acceptable salt
ovari an cancer, lung cancer, |eukaem as, |y

theregf|as giefined bereingamesagisings vaHta phaarr@é%a@alilha%%@tablwwen’f or cartier
ol G A PGS AL RS O, BOREL e 800 v
cofrof fuitherr3pett of uhg snventlowaté ésprovided a pharmaceutlcal composition
which comprises a compound of the formula I or I(A), or a pharmaceutically acceptable salt
thereof, as defined herein in association with a pharmaceutically-acceptable diluent or carrier
for use in the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas, colon
cancer, ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas and

sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and primary and
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WO 2007/ 060404 PCT/ GB2006/ 004327 -10 According to a
further feature of this aspect of the invention there
w0 go0poeddded a nethod for produci ng a nTOR i nPCTGBRI0E/004327
effect in a warm bl ooded apigyrl, such as nman, in need
of such treatnment which conprises adm nistering to
sai d apimal an_effective anmqunt, .o und
recutteg folich by of Ahe sin. golgRa @Quit}n@w@ éeswa& yarm-blooded
mmnﬁ@hal&hﬁ&fof as defined 5 herein. According to a
further feature of this aspect of the invention there
i sﬂumﬂmr ifitiabr aSpaw'eoﬁ‘dad ifventipn pobyides goxathe asa of mmmmund of formula

d
o B0 e SRR PR SR p o bicamen
for u&aasda@'éﬂﬁiﬁbt ﬁnca%ﬁ&ef%falé? oRNBH PbteBfiatthg WEIHAPYBIE r treatment with
formul a’l I (A), or a pharnaceutically acceptable
lomm@a|r=1td1@t|tﬁer@csmemaﬂmen?@feutwe¢gent§0 herein. According to an
R e#‘ fl%%%%rr% @@é&%’ 8F th%fln‘sc(l?%lﬁ% %ﬁ?ﬁcﬁ féogzthetn t@@atﬁlpﬂted}{diéggse ameliorated

by thpaphibltRinyoft AITOR,Cednuiifiities adiginddtanhy mcarsﬁbjﬁanﬁSneedOdfOﬂﬁeatment a
cancer, _ovarian cancer, Iun cancer Ieu m as,
therapapitisbi-efforsive grtonat eka PRI or ¢ harppggeutically
3
e B L, A RSA AR s ot o
treatrséﬂtnof ouahoen dolmyprrizing, aﬂmngstexamgj tovar Blﬂ]je(:ti m apeed of treatment a
ded ani mal, .such as n

) | o
theraR S R CF GO LBAGF QSRR s SEBRh Y (5 G5 B Srhophspect in

comb’i’rﬁtl%ﬁf ?{%tfér‘éﬁly Aol o a COEPANOEL] é&ﬁ}fﬂéitﬁnﬂ sBhultaneously or
a pharmaceutically acceptable salt thereof as

sequeuilsﬁﬂmmlthhmlemg radigticn driphtinethereppetea agshitst he i nventi on

there is provided a pharmaceutical conposition 20

whi ch conprises a conpound of the formula | or I(A),
Defirftfioss phar maceutically acceptable salt thereof, as

defined herein in association with a _

pﬁawnfﬁﬁ@ Grefomaticyringd de meddleéelaim thengonyentional semse tq gpfer to a cyclic

use .in th r.oduct ct in a
sromifiE st Brlg RS R e Ol v B Rl b B S et

OfN#ifdgen-oM@ i@ hétBRIcFclicS ring tavHgdframpBaonceiyt bals: The term

conposi tion which conprises a conpound of the fornula
“Nitrpgesi-cqntaiping detesoqypbie g baing om,3 ke Epg aloms” gapged hpgein refers to

a3 th rke[n%g{bere%,shqup yﬁ?cdnH% tcglbtﬁmﬁr% ?tﬁ%n{t' el rﬁ&og\ént Hng‘ fagorm. The term

maceutica acce or ‘carrier
“togelﬂﬁee with e nijtrogeil ¢d Iv@iﬁclof[hegrnara rttduﬂd,afurmr a éffeeatyclio rimg containing

war m bI ooded ani nal t her, as
betwegn ¢ 18d i B EfaRs Hohed, re@?d eEFeEP % § & Bfterocylic ring
conta?xﬂgggf 25 Obne Wo%ﬁré ¢ 6rﬁeSE)@an’fﬁ?£§39Pﬂ1@s@Froh§§ lnEc‘Pﬁd&‘ b8t are not

, Oor a eutlcally accept able
limit¢der eof , as defined herein in association with a

fﬁ]r rg%l%ﬁilillgé (%a 5 azefiding E)(Eﬁlbl VITo {clliﬁjee&étra gldr%%gf{rol%s (Cs), pyrroline (e.g.,
3-pyrroline, 2,5-dihydropyrrole) (Cs), 2H-pyrrole or 3H-pyrrole (isopyrrole, isoazole)
(Cs), piperidine (Cg), dihydropyridine (Cg), tetrahydropyridine (Cg), azepine (C7);

Na: imidazolidine (Cs), pyrazolidine (diazolidine) (Cs), imidazoline (Cs), pyrazoline
(dihydropyrazole) (Cs), piperazine (Ce);

N;O;: tetrahydrooxazole (Cs), dihydrooxazole (Cs), tetrahydroisoxazole (Cs),
dihydroisoxazole (Cs), morpholine (Cs), tetrahydrooxazine (C¢), dihydrooxazine (Ce),

oxazine (Cg);
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30 for use in the treatnent of nelanoma, papillary

thyroid tunours, chol angi ocarci nomas, colon cancer,
w@ariemocancer, |ung cancer, |eukaem as, | ynphOi/6B2006/004327

mal i gnanci es, carci nonmas angz_sar comas in the liver,

ki dney, bl adder, prostate, breast and pancreas, and

pri gary. and 2007/ 060404, PCT/ GB2006/ 004327 - 11
r é\i‘g?rt%‘ﬁ?glg’&??ﬁé)’ g‘ﬁ?ﬁ? glecgé5 OLARLD 91”&60&8?31, t hyroi d,
| wn@s: ahdiLMRNCes in a warm bl ooded animal such as

man. Anot her furf her aspect of the invention provides
f i bhe wwthivfina(@dnpound of fornula 1 or 1(A), or a

ph aceut i cald cceptable.salt .thereof, in the. .

DRV G R ol R Bah B’ Bt L € Blopoliled g bteined by
remoViflg @yaRIgeh ARMARBIOL cdrBbn AShEM d BfdrEGurbiEiposal havih@from 1 to

treatment with ionizing_ radiation or chenotherapeutic

20 caghparptems (yess ofhervise spessiivdds whish mayebq aliphatic enhalinyslie.cad which
or .t | dj N ]
my § 2% S SELARREARL o) B50R O DA, T, e e
“alkyBubjchrlkes ithe Betedlasdes tallealealkyngl, cycloalkyl, cycloalkyenyl, cylcoalkynyl,
4,her apg}uti cally-effective amount of a conpound of
ete., qigfussdbelovhr 1(A), or a pharmaceutical ly 10 acceptabl e
Sah khd ' BOEM @, ,8C, 59, Cyq, Cag, ete.
o e B REbf pRY S AD e prOk e o T g Gy Cpp Co» ) demote
the nomhereof, cagoorp piogisngr axhge wif stuertiengf tcarban sdopecFoi axanagd, the term

“Cus bR RS MG RR Pran Ak e ek BORapde A aibon atoms.
ExanfpREMabieof Akal @oafd Wcludetdlg di0FMRiveR alkyl”), Cy.; alkyl, and Ci.0

phar maceut i cal conposition, sinmultaneously or
alkyls @ere thatathe yfirsti prafik onayz vary aceetiding tonotber limitations; for example, for

ch ther apeut i,c nts. 15 finitjon The t.erm
wnsae SRR AR %, B9 BlehiteioF o Mol 2 g vl Crous. the fis
prefi:s@0Sebela® 1dasf Bletd. 0 a cyclic aromatic structure, that

is, a structure having del ocal ised ic-electron

Ior apples, ofNfunpehsiited ntatiraied ¢l tapensywcludes bigars it dignited to,
i ear
methy @), Sy (G e RN Bury TRE. L (G, heosyl (G, hep (€7, ety (Co),

nonylt ¢C8, rdeng &€ phsiindsyug€d)hdoddcyl r(€fHy sridewyl dCH)1 tetthdecyl (Ci4),
ed heterocyli¢ ring containing at |east one
pentaﬁ?‘{nﬁgé'é}a ap ﬁ’ﬁogﬁ%y’rﬁﬂhe term “"together with the
NIgLRGERR Jrquithibstit Ietﬁ?)!atﬁfagedg%geﬁg alk‘fypéfBg S 'I}fdd%fePEMCdrg %ot limited

ring containing ge ween ring ons" as use
to, métbyleiCh), edfyb(G:)t ©peop3! (&).3n-hesmbélpd-patdr(aayDi(Es) hiigxyl (Ce), and
h gﬁr&: ining at | east one nitrogen ring atom Exanples
-hep ese groups include, but are not 25 linmted to:
NIExagpldsi ¢ (DfsubSBitedR @bt dsraf §ibl  alle ek Qs dhél8de iso-propyl (Cy),
) (tetrahydropi/rrole) (C5), pyrroline ?g.
iso-butyl (Cs), sec-butyl (Cy), tert-butyl (C4), iso-pentyl (Cs),

Alkenyl: The term “alkenyl”, as used herein, pertains to an alkyl group having one or

an%'n’eo-pentyl (Cs).

more carbon-carbon double bonds. Examples of groups of alkenyl groups include Ci4
alkenyl, C,.7 alkenyl, Cy.0 alkenyl.

Examples of (unsubstituted) unsaturated alkenyl groups include, but are not limited to,
ethenyl (vinyl, -CH=CH,), 1-propenyl (-CH=CH-CHj3), 2-propenyl (allyl, -CH-CH=CH.,),
isopropeny! (1-methylvinyl, -C(CH;3)=CHy), butenyl (Cs4), pentenyl (Cs), and hexenyl (Cs).
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3-pyrroline, 2,5-dihydropyrrole) (C5), 2H pyrrole or
3Hpyrrole (isopyrrole, isoazole) (CO piperidine

W@ @By/oeddhydropyridine (C6), tetrahydropyridi nBCT/GB006/004327
azepine (C7); N2: imdazoli ?3ne (CS), pyrazolidine
(di azol i di ne) (C5), inidazoline (C5), pyrazol ine 30

§ 24@’1%{}3%@3%%@@@% as Hﬁ%j{??%’légﬁélné %9 e?s)ﬂ%l group having one or
more %rg{bg %%@'txé@é FpRUE E)&E%Pc]ir X )gggﬁﬁs%f%%ﬁﬂ)é&uﬁm}ude Cy.4alkynyl,

), tetr zi'ne
C2-7aﬁiy|nylj®5@<aakynyda (C6), oxazine (CG) V\D 2007/ 060404

‘%83!6#&&%?1%7“? Futsai 64{1]1 léé]u(%s @%{de but are not limited to,
ethyn%ﬁg%lﬁ 1 r@=(§l@ﬁﬁnd M%yl%ll ro%éfgtyh' @Hzﬂ,&d}@) Al kyl :

m " al ky as uSed herein, pertains to a

moCyoobellert Tie lt@try“c(yl ploalkyB'd ab}}Sed &er@mmttmgs to sryalkplggsaup which is

at om.f rom ar bon _at r b
slso SEAHIG RIS L % 8 7osd A gs S S Sl BIRE N ggen atom from
an alﬁ@ﬁé ting hrom \WRiaClariaRy cRe rigk Iof faaédrﬁod%h@bbmy@lhﬂdg wlﬁct’lﬂcarbocychc
nmay be saturated or unsaturated

ring oy aeu paiviated @ruumsymmﬁg@t(ggap@r@yﬂ y ﬂﬁl@@urﬂg %@I@f #rlsa‘furated) which
Y. |

oo T S5 AT b om 3 o 2

ring ditGAYSS athule Eh'eWteriirD “lcyclbiilkyléo infctudes ofhe abbytlageo upsloalkenyl and

the prefixes (e.g 1 7, C1_20, C2.
cyclagieynyl. o EFrdetablyy ﬁ@hn{}% é’las g\“m& ar ¥oh rglgoﬂﬁmsor&g%%s 8f groups of
cyclo%}'i{?? gfou% nﬁﬁfdggﬂﬁ(%ﬁ[@dky’f $3t lgl‘facrsf&%l%yla%bﬁ c&ﬁf)ﬂkyl €L, &y cloalkyl.

h aExamgalésr @ﬂnyiﬂoalkyhgmapsbmnlude dmé are 1ot anmeésf.o,dhosgrd@up@i from:

Oflsa%,llrg >1;1ic1J rn%g icéﬁy l Ud%&%@?np%kﬁ S é}ﬁ: qpr?pﬁige f({f%sf;}dlobutane (Cs),
pr@_}fcldbe%}ie \(@%)}5/ cQEIOREEB Q(dép @Eféﬂépthﬂlm@%t h@ﬁ@squcwpropane (Cy),
exanpl'e, for Unsat urate groups, the

pr@meﬂlyﬂwom@aac (€ast H@thﬁ@rclqioytanﬁc (le)kyldng@tbmlﬁgclobutane (Ce),

th fi t b t

(et Honfle Callr oo oMb hoc) B Hokane (o),
ar @nfe@tyldyiciheRehet(Qy), nimtﬂané ((C@l) et hyI (C2) pr opyl

(C3), but | (C4), penty 5 hexyl hept

( Cr)satugaied) | er@@lpcychﬁo nyhyd(ms Ondec%mll@(%é§ uﬁdé&ﬁzlppmpene ()

Qondgit, LIRS Rk S et yoronee €,
Exdimeiladcyeloptepene bQ(Eg)I whelﬂ)zlcydbbmtan@d(ﬂs) ne@methyleytlobutene  (Co),
g[%; %}C&gcl;plejl%g% o;(;q) ne%%ﬂcl: égﬁ%@@i@), np%ﬂﬁ{lwﬁ:%}l)ekene (Cy),
( 2g¥lekhyi &Rl oneRedd&y); (06) and
saturated polycyclic hydrocarbon compounds: thujane (Cio), carane (Cio), pinane
(C10), bornane (Cyq), norcarane (C;), norpinane (Cy), norbornane (C;), adamantane
(Cio), decalin (decahydronaphthalene) (Cio);
unsaturated polycyclic hydrocarbon compounds: camphene (Cjp), limonene (Cio),
pinene (Cio);
polycyclic hydrocarbon compounds having an aromatic ring: indene (Cy), indane
(e.g., 2,3-dihydro-1H-indene) (Cy), tetraline (1,2,3,4-tetrahydronaphthalene) (Cio),
acenaphthene (Cy;), fluorene (Cy3), phenalene (Ci3), acephenanthrene (Cis),

aceanthrene (C,¢), cholanthrene (Cyp).
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n- heptyl (C7). Exanples of (unsubstituted) saturated
branched al kyl groups include iso-propyl (C3), 25

w0 s@7besyd (C4), sec-butyl (C4), tert-butyl (CE)T/GB2006/004327
I So- pentyl (C5), and neo-pegjyl (C5). Al kenyl: The

term "al kenyl", as used herein, pertains to an al kyl
group having one or nore ar bo -car bon doubl e bonds
Ebaiprercld g%wf dergs hsteraiely y|aS FPSA LI RATG S 13 mpriovalent

mowl?lolf)‘?'f%st oy temt d?‘lgkael%)ﬁlrogeg%tc?r@ fI@H‘@HMé atoﬁfi(éwﬂl&@ro@fchc compound,

unsu unsat ur at ed al kenyl “groups incl ude,
wh1ckbm‘o1eay bamfpem [3i tori20ethgtatgms Gdless h‘é;nWm( stieaified), n@qﬂa@hszom 1to 10

are rm&ﬁpt%@%@) (Pre%H: Eagsf' %gzlez%rf?ﬁ ﬁé? 7@%:a¥éms of which from 1 to 4

are rinShGERh ) . butenyl (C4), pentenyl (C5), and hexenyl
( WO 2007/ 060404 PCT/ GB2006/ 004327 -13 Ak

THe thisr eonttextk heyprefixess(es dés-2het et riys-p i hafenots éheaﬁumber of ring

I
atom%é)ﬁg%ng%rlg% gﬁm %\"S/})P I?npg?[ ralg,;whﬁ[ﬂ‘? af;oﬁo;i/lpa?%}}l% gllro lgé?:c'lrﬁct{ohg For example,
the te%_ﬁs%h&&’ﬂ@)éyclyl”%je@hwmy berteﬁﬁ’s G tedtdeyepclyl grngripivéss 5 or 6 ring

unsubstituted) unsat ura al kynyl oups incl ude,
atombut %aqa Hfét of |gw11lr)éd of dﬂeterscy yagﬂu¥§ ép?,l.uﬁg,| G 20 agggpeyelyl, Csao
0
v B SRR 080 e SRl et it
heteradyclyl, Q5. @lpteyduiyclyl, |C$; 7haﬂemyeiyb Y3k ybteg]cgdpl ath §%.¢ hegerogyclyl.

nonoval ent noi ety obt ai ned. hy renoyi dro a
B 8f FRAOrIae FOSEbh WP PAPEBCH 1 T Tyl s those
deriv@d ;Ipocycl i ¢ conmpound, which carbocyclic ring may be
urated or unsaturated (e.g. partially unsaturated,

F uNT: it ccmt meidinokConpuoolidnetstratdiopyaies (€9, potoline (e.g.

ca %ggmﬁ n| esg{r&%{;?& %ﬁ_pyﬁﬁgl 184 rgpy’&fﬁfé @69%9?1% isoazole)
' n(ésv ée idi‘& GUAP ‘dﬂiy@ﬁ(ﬁﬁﬁdﬁﬁéc(bg)@{df@ﬁydropﬂdime (Cs), azepme (Cy);
cycloal kynyl . Preferably, each ring has from3 t

r i ag atitans . (CEX QipiR @%(@4‘) @X@@Iﬁs(’f@tfah}’éﬂﬂﬂlféﬁl gﬁq@g (fhydrofuran)

ey @1@;90@3@4 L s E9pRURHER, ke (b hepip
gr SUpshiiragd ude,), biliietatee (QR), lhiniahed (mnah}tdnmhwpheta)véﬁs), thiane
from 15 saturated nonocyclic hydrocarbon conpounds:

cyGetepdpmibieryren) (Copyhirpngi(Gnle ( C4) c y cl opent ane
Sreﬁ%yﬁ%%%@%&%g gh(éxg?%(‘ﬁsﬁ ya%g yI cyc opr opane (C5H),

meOhytrioyadedliy ane (C5), di net hyI cycl obut ane (C6),

el h;lng‘ég% o &g? (Iéﬂgohd g/q %%ﬁ @%gnt egazeié? )(Cs) pyrazoline
(nt}p d }(rg;,gcgg) (Cgppwaﬁégdéég@gpd monocycl i ¢ hydrocar bon
Nl(o)llm tetralgfd?oo?(ggo%e (Cs), dlz'lydrooxazole (Cs), tetrahydroisoxazole (Cs),
dihydroisoxazole (Cs), morpholine (Cs), tetrahydrooxazine (Ce), dihydrooxazine (Cs),
oxazine (Ce);
N,S;: thiazoline (Cs), thiazolidine (Cs), thiomorpholine (C);
N,0;: oxadiazine (Ce);
0,S;: oxathiole (Cs) and oxathiane (thioxane) (Cs); and,
N;0;8;: oxathiazine (Cs).
Examples of substituted (non-aromatic) monocyclic heterocyclyl groups include those

derived from saccharides, in cyelic form, for example, furanoses (Cs), such as
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cycl obutene (C4), cycl opentene (C5), cycl ohexene (C6),

nmet hyl cycl opr opene (C4), dinethyl cycl opropene (C5),
woredonpb@yc| obut ene (C5), dinmethyl cycl obut ene (¥Bh/GB2006/004327

met hyl cycl opentene (C6), dig®thylcyclopentene (C7),

i net hyl cycl ohexene (C7), dinethyl cycl ohexene (Cg); 25

ara blrto%uéys LT egyl){ég\gx? Cl L go%ﬁ%égegaan?dng&: ; %%%{;?n?cé) such as

allopﬁ@ﬁ&@r %ﬁﬁ)p@/ﬁm)se nglﬁlﬁ’tbp'ﬁélﬁ)sé Banné‘;%frﬁmfsgargﬁ dp§rhose, idopyranose,
adamant ané C10) decalin (decahydr onapht hal ene)

galac(ogx@)loseuwghmlppma@gsqgm ycyclic hydrocarbon corrpounds

Camsns Sl MRISOELICI ke DRRE Sl e

as usdd gein] rRENE 4 C9) cydlodlyleor (:8.18terocyclyl ring joined to another ring by a
2, 3-di hydro-1 H.indene) (C9), tetraline
Slngle‘(flto@1 @H@Q%@rbéﬂyﬁﬂgfﬂapht hal ene) (Cl O, acenaphthene

r. & 1 99 . .
aceﬁ%e ?et%g?( SC 78) ¢ 5’1%71 ag%g%ﬁéekﬁlen(, %ﬁtﬁns to a monovalent moiety

obtamﬂdobﬁnemoﬁng e( Eﬁ&bgeﬂ/‘ﬁlo&ﬁ)@‘ﬁnﬁ)&ﬁ%ém@ﬁﬂ' /r@Zﬁlﬁﬁn{ 0043C,¢ aromatic

- 14  Het er oc The term "heterocycl vyl s used .
compRppds;shid ﬁ/ oG acpriini &P dho o Pf&yrw%b@ FonfliFdpyand having

from FERPVONGn aﬂ%‘i’sr 0R8WRLRH i Rk@oAd B39 BEOBLSk) & an aromatlc ring.
het erocycli ¢ conpound, which noi ety has from3 to 20

Preferabiyg cadhomg ffasritces § to¥ hingwiees. speci f i ed) of whi ch from

10 arer te oat ns. Prefer each .r
el s i T 1 SEOBRC T <Gt Pty 50 40 eh case he
EbN@nRELE bO AIfORE t |'§ t‘h] &PBdaeNUt grd prefixes
gmu‘?{hgy C3n20 ﬁCS CB.Oa, aet c5:§0) der?g%qegfﬁ%enunber of

Eﬁ@mpéﬁsaf@s 2®¢1'y]r gioyes whichidepat have Fing fetaragiams (el +ae carboaryl
group%%égcgﬁde?tbqparg rnc{@ eﬁtﬁft@cﬁttcg,gg'wﬁé: %rem%@% ben%ﬁ(% &%r rEhenyl) (Ce),

erocycl as u alins

naphﬂ’l&lbﬁdf @ys hmhra@érmmlbaphemgntﬁrm (614D lalng pyﬁetne 1f€16).EX arrpl es
oups of het er ocycl yl Qups include C3 20
lgerrlggy@ vy the reg stgms (yna}yenglpg% 98¢ g1 mogesheferoatoms, including but not

llmltézletB%‘k?%éﬁC bitlo eﬁ:sa-n]@l%uﬁﬁxt GE BEMfekfba l%?hagqigs”h 9h %19 e¥e! ¥k group may

efero het er oc cl
convénigretydeyre feyred t((:& ¥ “Gel heteuw:j’ly IgrouﬁSwheﬂwt ‘é(Em’y clepbtes ring atoms,

het
whetl{E BBy O ROMgEise| VBT coap SMRJESH T Selg % ne atoms, of
whick B8&€0 todPark Y@ hetefditod: aziridine (C3), azetidine
C4), pyrrolidine (tetrahydropyrrole) (C5), pyrroline

(eE@mpleswf @s pyhaterbamié groups - e lugelr btpiyarrﬁ gias)lingies) to, Cs heteroaryl
groupéi'_cteg %%daf ol t\&) gkcgg)h {hgémglgéc% ftgpo\fe@r ]?)Eﬁcile (asz%% m%azofe% 23-d1azole),
pyraZoRd (1ghlidzc1P)y tridolRe 0X420)e, isdZE4V¢) €hiakeld, isothiazole, oxadiazole, tetrazole
and oxatriazole; and C¢ heteroaryl groups derived from isoxazine, pyridine (azine), pyridazine
(1,2-diazine), pyrimidine (1,3-diazine; e.g., cytosine, thymine, uracil), pyrazine (1,4-diazine)
and triazine.

The heteroaryl group may be bonded via a carbon or hetero ring atom.
Examples of Cs.pp heteroaryl groups which comprise fused rings, include, but are not
limited to, Cy heteroaryl groups derived from benzofuran, isobenzofuran, benzothiophene,

indole, isoindole; Cyo heteroaryl groups derived from quinoline, isoquinoline, benzodiazine,

pyridopyridine; Cy4 heteroaryl groups derived from acridine and xanthene.
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01: oxirane (C3), oxetane (C4), oxol ane

(tetrahydrofuran) (C5), oxole (dihydrofuran) (CO
wW@@neeidet r ahydr opyran) (C6), di hydropyran ( G3T/GB00a«04327

(C6), oxepin (C7); S 1. thiggane (C3), thiet ane (4,

t hi ol ane (tet rahydr ot hi ophene) (C5), thiane

t et rahyd th
(i heorbane cobnsd BoyRnkE k) e a Aoty V?l?ﬁ‘}ef algpg. or part of
atnoth%lr Is l’fﬁ’{’?&gQ q?%ay th@l sél\%sd t?ﬂriaﬁy”@e %@htut&y hABO bhélidemore groups
i azol |

, azo ine (C5), pyrazoline
selec1(ed |ﬂwrdﬁmpysclazmml)th¢ ammolml pebsatuenQ l{s®d; beksv.N1 0L :
j%r ah %I(Cs) di hydr ooxazol e (C5),
3lok dr 'e (C5), di hydroi soxazol e (CO

Rheky n@I{CG) t et rahydr ooxazi ne (C6)
di hgdr ooxa2| ne (C6), oxazine (CB);

thero-ORe Whesin R i aaxz@iherd&rb@tl@@@; foh‘F’@mﬂl?a HﬂoCn -nalkyl group (also

refem&ﬁgz)o?aﬁl\%péﬁg%%?%r Qg)é%ﬁ&ga’ Qﬁkri@% %h%] géfgrrédcﬁ) as a Caao

heter6%@l1bRZ ightfup),(8) a (Bxaapllegoad (slsdstfetrad @d as a Csa aryloxy group),
(non- aronatlc) nmonocyclic heterocyclyl groups include
prefergbbse Crdalkyl8@upr om saccharides, in cyclic form for

evof uranoses (CO such as WO 2007/ 060404
P%%E%/ 004327 -15 arabi nof uranose, | yxof uranose,
ri(byxafmr(ﬁnﬁ&ecarbmﬂtrﬂgbt diNranse, and pyranoses (CO, such

:c(l gt§¥,02‘208§{l vg]ﬁ;?lg gggr? %%stglpéﬁggé o? %Sc’(aemple H, a Cy.7 alkyl
grou%?l?%a kﬁ&é@@@%@ C, 90k léﬂyﬁ)%}‘ r(%'?oﬁl@anoﬁ?' é@;%hgtero%:yclyl group (also

or heterocyc y he term SpIFO
referdab @alQey) haser ohmlsdaqd)mryd Cs.20 Bryhgrawel@lshaeterad T 8¢ 659 arylacyl),

| ky h ]
prerd S actra et e B eii AL Okt B, e Ahmica to
-C(—OD®H§ (a&%d?QCW}CHm {@6ponds. 20=-0N(CHAS (1igedl), and -C(=0)Ph

rein, pertains to a nonoval ent noiety obtained by
(benztl’:vﬂrwlﬁn@ieé hydrogen atom from an aronmatic ring atom of

%@M&l&am&)"%@@]—? sai d conpound havi ng one

nore rings (e.g., fused), and having
10E§t510(’6a£bdx91a@ ceibogylid acid es‘ancbxyhanbehyi) alC(#@;ﬁR pherein R is an
of said ring(s) is an aromatic ri Prefe each
esterSuRgitHery. For sprAmPlee 2w Ayl arewe 2 o h%t%acyzsiyg X‘mafr eCs20 aryl

grouﬁ, a}g‘gfet?{?g}pg AL 951 ¢@8p! Bxample@BREME:r SHAYRCIULE BYRbehhot limited to,
-C(=0)OCH3, -C(=0)OCH,CHj3, -C(=0)OC(CHs)3, and -C(=O)OPh.

Amido (carbamoyl, carbamyl, aminocarbonyl, carboxamide): -C(=0)NR'R?, wherein
R! and R? are independently amino substituents, as defined for amino groups. Examples of
amido groups include, but are not limited to, -C(=0)NH,, -C(=0)NHCHj3, -C(=O)N(CHs)z,
-C(=0)NHCH,CHj, and -C(=0)N(CH,CHz),, as well as amido groups in which R' and R?,
together with the nitrogen atom to which they are attached, form a heterocyclic structure as in,
for example, piperidinocarbonyl, morpholinocarbonyl, thiomorpholinocarbonyl, and
piperazinylcarbonyl.

Amino: -NR'R?, wherein R! and R* are independently amino substituents, for
example, hydrogen, a Ci; alkyl group (also referred to as Ci7 alkylamino or di-Ci7
alkylamino), a Cs.z0 heterocyclyl group, or a Csao aryl group, preferably H or a Cy.7 alkyl

group, or, in the case of a “cyclic” amino group, R' and Rz, taken together with the nitrogen
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group may conveniently be referred to as a "C5_20
carboaryl " group. Exanples of C5-20 aryl groups which

waelooonoso4have ring heteroatons (i.e. C5_20 car bpaEr/g¢B2008/504327
groups) include, but are nojyLimted to, those derived
from benzene (i.e. phenyl) (C6), napht hal ene (Clo),

stom (5 TS v ey TR PG G A B P BE 1o ferng atoms.

Exan@[esrﬂlfﬁmhﬁtg%tﬁﬁt iaBEde,| b1 2wl nbgliRiked MO -NH, TNHEH L, ONHCH(CHs),,
ni trogen, and sulfur, as in heteroaryl

-N(Cgs)@uMCHZCHalzhml QHIRh. Eremples gﬁcmw angip eeps iqlydep but are not
hrmtqrdcg)er : ﬁgdéﬁe}ﬁb?%%ﬁlﬁy@pggol%ﬁﬁ rrp?[zégertzbfy] g?ﬂhﬂgrodlazepmyl

morph@lirﬁf aad ﬂi‘@moﬂf}helﬁlﬁf ab}ha/cyhe&@hnds gftglph amyfbednbsitited én their ring by
at ons which from?O are rin

any OE Qgéﬂbﬂttﬁﬁés defingfheies qufexwl,@@aw@ﬁ@f%my%@? Fifjamido

der |5vegdf) %n’?,l?h?rédr} ( oxo th?\{)hgﬁée Iodg é ide Elﬁﬂﬂﬁlent for
exampler hgtwgémzal@),, alkyt glanp m C(;;:]m ﬁemrcwyaﬂybgroumyjr&zﬁjs_@ aryl group,

prefebly F 461 ot WKES) Gost BRerastl DR e Fp L Sopgiuent, fo

exampleda @EE Qﬂ(%r? gﬂ)%b CQEO%R:?OQ@M \g%ﬁ 69505_5003%?1%@@;», preferably a Cy
pyridi ne aZ|ne pyridazine di azi ne

alky! gyoupmi Exam@l@ﬂofgacdimdﬂ groups g:w,lud;y butsaraaot tim;irtmi t@,-NHC(=0)CH3 ,

: . e q L e Th .

gl P erP RS B e BoRE welMeclid BoH S Jiipgree, s in

for exaintidle, SheMinfidAMPhRIA], Ghd ARthhRmeyear yl groups which
conprise fused rings, include, but are not 30 limted

to, C9 heteroaryl groups derived from behzofuran,
i sobenzof uran, benzot hi ophene, indobe, Nsaigdole; C10
het eroaryl gr ouqs derived fr|om qui nol |

i soqui nol i ng, Z@I azi d dopyri@ ’
het er oar yl gro deri VG%CH di n§
WO 2007/ 060404 PCT/ GB2006/ 27 -16 Ti

defined gr our?élcc@g““ad‘ kyl , Reestidtyclyl phtg?‘mdybtc

.
ISHIET SUROB ARl S0 R o S ERL PRf g,

defingd €dtRSNInS %hﬂﬁ)% eghdf RDE@ 4 h@iﬂiﬁku&ﬁtuaﬂ@ fdl’f@(aﬁﬁi}&! thiyadgen, a Ci7alkyl
substituents |isted bel ow Halo:

- and -1.
groups aete ﬁsﬁrocyéeql ZFRUPe 0 A& BRoaiih & ith Pmeﬁega‘bb}h hé@‘ﬁé?n or a Cyzalkyl
groupc‘Ub%S(hlIanéQt of u‘P&d@ 1@gﬁgﬁe’mﬁu&l Butthtey lnogglﬂgﬁecf 4hSONHCONH,, -

eferred to as koxy group),
NHCO Ve g yWHEIONIHEY p NECGNMeaf eNHEONY, adNMeCONED, -NMeCONHMe,

gk SHEE e Qs e v g NG OBl bl 3

Clady1@lK ¥ veddeQ®dRr): -OC(=0)R, wherein R is an acyloxy substituent, for example,
a Cy.7 alkyl group, a Cs.p0 heterocyclyl group, or a Cs aryl group, preferably a Ci.; alkyl

C 14
xant hene.

group. Examples of acyloxy groups include, but are not limited to, -OC(=0)CHj; (acetoxy), -
OC(E=O)CH,CHj3, -OC(=0)C(CHj3)3, -OC(=0)Ph, -OC(=0)CsH4F, and -OC(=0)CH,Ph.

Thiol : -SH.

Thioether (sulfide): -SR, wherein R is a thioether substituent, for example, a C,.7 alkyl
group (also referred to as a Cy.7 alkylthio group), a Cs0 heterocyclyl group, or a Cso aryl
group, preferably a Ci.7 alkyl group. Examples of C;.7 alkylthio groups include, but are not
limited to, -SCH; and -SCH,CHj.
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10 Nitro: -NO2. (nitrile, carbonitrile): -CN Acyl

(keto): -C(=O R, wherein Ris an acyl substituent, for
wezampbEp4 H, a Cl_7 al kyl group (al so referrePCT/GBa®6/004327

Cl.7 al kylacyl or Cl1_7 al kaggyl), a C3_20 heterocyclyl

group (also referred to as C3-20 heterocyclylacyl),

N UERC T O —"
alkyl %‘ro@:}é' Cl-gi Qfé’éé%odg@@ll lg@%(p B¥t @ (%I@_Barﬂ o, 'Hréi@ﬁblyoa C, alkyl group.

pr op

Examp(l;( aif groelpmnylwlp)but armnoi @(m@)im S(qgﬁ)q,);mwnd -S(=0)CH,CH;.

PSR a0 GRE8 P & B Do ST vt 1.

alkyl- g%u;Q)a(B; 20k &dydlyR glréiupf;l@r a2©5 2%%13& fgrSuﬁQSp‘reibwb[}I a CflG)ralkyl group.

exanple, a Cl.7 alky roup 20 heteroc

Exarrgql@u@f sufong gwpzonalm, L@raeswot bmetﬁ@ F%bms&—g)zéﬁs Tmsthapesulfonyl,

mes.ygr 95(%0&2 njgkf%)( @82 ndgg H@M&%ﬁmyp%sﬁ e not

- AH6AIdo Q3 cArbaatyd): ~ vs/ktelf]reﬁhﬁDR(1 ead Raamyihdependently amino
subst&ﬁ%gg%l deﬁnegg’oc%%gpérlopﬂqjm fggug ong)rou?)s 1ncﬁ%le but are not

limit PRSI YRS "Cg’%. gﬁa}gae %@%?Ngf@éﬂg a8l Q@ﬁss)Nﬁ’@{E@EES of

25 am do’ gr Gup not ed t
CSuifO)mHih ~KRSOFABIBHByherddt )1$\|(11CH3)1® sub@(‘m@tmﬂe@ for amino

Sun B¢ 8141eperocyclyl

grouy. augh § i tersguin S iRER: T <fieFob b dk o w
grou}_S rtﬁ‘ya f@E Sasd tg?&ﬁ)e Brefé@bin aﬁCI? 9&1@0@&@}& | Exahples bfkglf@fmino groups

or exanp I% eril di nocar
inclugto/hpbole i) ok rﬁm@h@mmmﬁo@axw| “N(GH&)S(=0)2C4Hs.

2 RS SAE N o O i PSR S e ..

alkylhﬂ; Fz(pﬂétﬁroc?clsal aﬁd&tmmrglt @Ma@ (hainsdvéﬁbe rsnbsiltmted aST 1k, the above
lam no or di-Cl_7 _alkylamno), a C3-20

deﬁnﬁ@(ﬂé F@%V@P?ﬁtm@ernb elf?uP%WhéPh(%e E‘B’SHW -group, preferably
,',_lcﬂ{: d?dlﬁg' y; @ ﬁ%rﬁi@ aﬁ)%tocgﬂhe ﬁ%seﬁg 'ﬁn{eggoﬁ Bo9ideb ﬁ%om%om}]d of formula

en” t oget

L. the nltrogen V\D 2007/ 060404 PCT/ GB2006/ 004327 -17
atomto which they are attaghed,,,forma heterocyclic
ring having from4 to 8 ri'ﬁg\gr nms. Exanpl es of am no
groups include, but are n limted to, -NH2, -NHCH3,
-NHCH(CH3) 2, - N(CH3) 2, yd) and - NHPh.
Exanpl es of cyclic amn lgr up,}QrLcl ude, but are not
limted to, aziridi nyR axet i Wi ny®, pyrrolidinyl,

h ﬁ%\peri di no, piperazinyl, perhydrodi azepinyl, 5
WheTtRB: bhol i no, and t hi onor phol i no. The cylic amino groups

one dFaoRE XS URSLAL Xt BRIV, GRd tRebthers aROCHY

R’ is halo, OR®!, SR®!, NRMR™, NRV*C(=0)R"!, NRN""SO,R%%, a Cs.99 heteroaryl group
optionally substituted by one or more groups selected from halo, hydroxyl, nitro, cyano,
carboxy, and thiol, or Cj.7alkyl, Cy.7alkenyl, Cs.7alkynyl, Cs.scycloalkyl, Cscycloalkenyl,
Cs.aoheterocyclyl, Csapoaryl, Cs.poheteroaryl, ether, acyl, ester, amido, amino, acylamido,
ureido, acyloxy, thioether, sulfoxide, sulfonyl, thioamido and sulfonamino (each optionally
substituted with one or more groups selected from halo, hydroxyl, nitro, cyano, carboxy, thiol,
Cyqalkyl, Csalkenyl, Cyialkynyl, Cs.cycloalkyl, Cs.cycloalkenyl, Cj.poheterocyclyl,
Cs.aoaryl, Cs.poheteroaryl, ether, acyl, ester, amido, amino, acylamido, ureido, acyloxy,

thioether, sulfoxide, sulfonyl, thioamido and sulfonamino), or a Cs.y aryl group optionally
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any of the substituents defined here, for exanple
car boxy, carboxylate and am do. Acylam do (acyl am no):

WO NR70604@) R2, wherein R is an am de substit uePtT/GBo006/004327
exanpl e, hydrogen, a Cl1_7 akkyl group, a C3_20
heterocyclyl group, or a C5_20 aryl group, preferably

d
st 805, oD B Bt S oS, Loy, and

thiol, 9" @HP. (8., 4Ry120 @‘?I}a@ﬁ gV cl idz 7Qk ; 0@37% géal ?l ar V,‘% ~cycloalkenyl,
group, preferabl group.

Caaohetyrpesielde Cgmmis Cﬂmha@@ar)dutetmr,eaqyat eslteprmatmdo t mino, acylam1do

uncidoro AR idrher PG Sy G (CPOP P, RrHHins (i optionally

substB¥RATi oneled Ghdie Bidliph selé’fﬁé@frﬂﬂn%lo, hya%xﬂhhhﬁ:l bfﬁn@?’!:arb&y, thiol,
N O OCYOOQOsuccinimd mal ei m dyl hal i m 15

Crrallgybi doalksp ) Contomal, r/@)i cpatloylands- RSCIQﬁléienyl gs aoheterocyclyl,
Cs. 2odr£1|d e r@} gzgl%@ér@{r JH%I’ Saildgf,s tels{ey,e Q%?do a%m{xg e];éeyg%nquf)g rureldo, acyloxy,

a urer do su

thloetﬁ)&amﬂfﬁcldé])sdrf&?&{thioanﬁﬂo aral dayfonar@Bimoyup, I a
Ohet ey ocycl y grou or a C5 20aryl group,
Wherﬁ%%fz eg‘ Bty 2 Hr 8desro 8 ﬁ)gr@!p ), et aey heterpagil groyn gl sy @kyl group

G, IR, R By oo

groups Nk SIBH2{romNhBIGONEyxy1,2 @ittd\ll\/EW-lEiarboxNVEﬁdI\lN[ﬁﬂ or Cigalkyl,

Ca. 7alk%08§wa Toiahe R glgﬁpg%ﬁcfb eptd L ebfieativl, Coanayl

Cs zolﬁﬁ@%!yﬁ ethéi~ Gyl &ty lanFIQUBMIM, @Byidhifiet @Je%y Cicyioxy thioether,
group, a C5.20 aryl group, preferably a . kyl

sulfoyd@@ylfogdaﬂmaé@dgfan@l@glfmymgr ®agh optiarially @ubsmutechwghme or more

grouﬂs&neetc%do%%}x@q:( '}Eﬁ ( ag 8! (&%PQO) é%qgg&, %mﬂcyl Cyqalkenyl,

C7alk (17 Q) GEIRalkyAD C'Ef-)d:}félloalken L C:LheaabBRilyl( Tl fdrde) (Cs.yoheteroaryl,
-SR, wherein Ris a thjoether substituent, for

ether.e3GHlptsEr, AMEP, 2NENGeACY laghd pireidps acleye thigether, salfoxide, sulfonyl,

roup), a C3_20 heterocyclyl group, or
thloa&;d@fngglﬁ %Hu‘ﬂa oup, preferably a C1-7 alkyl group.

R" dBdaRPt e nﬁelﬁéﬂdeﬂﬂ}alfk)al Chialkydrpons & @@thderoa}a}dt ggag@ a Cs.p aryl
not._ il i WO 2007/ 060404
arounaR Cesg0R Goasiber Wi fre G5 tp S RIGLIBEY id hodnddpimey feteroeycic

ring c‘&ﬂ?a'hﬁh@ bavs}eén 3 apld |8er?§;‘ ﬂ&n? qﬁ%& LR, 7afk9f C%é(ﬁﬁfélr@arylag soaryl or

roup, a erocycfy group, or
heter@s(cl:i@ lsapyﬂlorg:?lm uapbst;jufed éxyadmwomm@ﬂc Zrombk pélegied dimm halo hydroxyl,

Jmtro,I I(:}éﬁnnﬂ?)legcsaf of SU| fooii'lﬁﬁlg og gi _O)ctléﬂzlgp@r H tcz%ﬁyn;f)l, Cscycloalkyl,
Cs.seycloalkenyl, C3 zoheterocyclyl Cs.poaryl, Cs.opheteroaryl, ether, acyl, ester, amido, amino,
acylamido, ureido, acyloxy, thioether, sulfoxide, sulfonyl, thioamido and sulfonamino (each
optionally substituted with one or more groups selected from halo, hydroxyl, nitro, cyano,
cartboxy, thiol, Cisalkyl, Cj.salkenyl, Cysalkynyl, Csscycloalkyl, Csscycloalkenyl,
Cs.poheterocyclyl, Csaparyl, Csaoheteroaryl, ether, acyl, ester, amido, amino, acylamido,
ureido, acyloxy, thioether, sulfoxide, sulfonyl, thioamido and sulfonamino);

R is H, a Csa aryl group, a Csao heteroaryl group, a Cy.7 alkyl group or NR™R™ where
R™ and R™ are independently selected from H, a C7 alkyl group, a Cs.x heteroaryl group, a
Cs.0 aryl group or R and R together with the nitrogen to which they are bound form a

heterocyclic ring containing between 3 and 8 ring atoms, where each Cjsalkyl, Cs.



10

15

20

25

30

Sul fonyl (sulfone): -S(=0 2R, wherein Ris a sulfone
substituent, for exanple, a Cl1-7 5 alkyl group, a

w@&0206(03et er ocycl yl group, or a C5_20 aryl gr oREI/GB2006/004327
preferably a C1_7 al kyl growg. Exanples of sulfone
groups i nclude, but are not limted to, -S(=0) 2CH3

RN, RN o} MR e M-
selectell hﬂr&ﬁaﬁeﬂ@”}ﬂ'droxyl%ﬁﬁ) NiFafts, cém&(ye'd'ﬁdahl(ﬂn dr @fﬁﬂ@l Cyp.qalkenyl,

i ndependent|y amino substituents, as defined

Ca- 7a1é<ﬁnyio GrroygiealkHy ppicpeioafkenyli Goodetstqryciyhc Cacarylh@hs-acheteroaryl,
ether, ayLSfjs C}a—%ljJ? @3{1}%{9 a%(laglmggsacy@yf ?%18%%%3 sulfoxide, sulfonyl,

thicamis S{d-IERamitte(@ich dptiohallyasubatiiufed sathSdret stembre Qﬁ)ups selected
defined for amno groups, and Ris a sulfonanin

from shajey ihydeonyl, piio, esedhpl carbaxiy tigh k Frradedurs2- alkenyl, Coalkynyl,

ooy ey e Pl el R St o i Pesnan per, aor)

ester,gmtd@aminocleyhenidduireido eacploixy) thivetied, dilﬁ"pXtdbﬂ'ﬁQfGﬁ?lZ(ﬂr&mldo and
NHS(=0) 2Ph and - N(CH3) S(=0) 2C6H5. 15 As nenti oned
Sulfo‘%%‘@%) the groups that formthe above |isted
RS SRS id Yent,) graPs.C thga éﬁ;ﬁ&’ 3, AR h h C
het er oggcﬁlty ¢ d?i#? CSS%% * rﬂ & thearrBeF%ess[ %roup whete cachi T1-
salkyk UBsthietaromsll off Blysarylfie oabmwély aibftitnietli ynenec ow gore groups selected

o R ST B 5 G RS S PSR st

Cs. 70%96&1%4 Oyﬁycflgrﬂﬁéﬁﬁ d; goh%r cl'?l 1C} OHB'IN(L zahete}@i@ﬁ é%ﬁ)er acyl

wher ei'n: one or 5,
ester,;pmeide, tmsm@p,mwgtrrad@ uegido eyl ogyht@lqgtheu:mlfox@pasulfonyl thloarmdo and
sulfo{?ﬁ‘xer o ac N%Naggll_ 35 s’tltuh%\%@%oz 2a Ay gsgsoiups selected from halo,

roup I Ona tlt one or

hydrdi@'[ emgbp utp@nos edaemix@gi thiopnChaligl, Oy eilietyl,, Challtyayl, Cs.qeycloalkyl,
25 carboxy, and thiol, or Cl 7al ky
Cs. 7cwoa;lléq:qyén§,]|3 aoheterory Pirlsn{ib-20a3 7@9@1 ’@F(p@,yl ether acyl, ester, amido,

amm&é%%ﬁ Alig kt?rg?ﬂb of lwteﬁF&ﬁéﬁm ¥hlfo@e—2%ﬁff¥ﬁl thioamido and

et eroary edter, am’d
sulfonayinayri do, ure| do, acyloxy, thioether, sulfoxi de
N7a Ryl nd sul f onam no (each optionally
R §'[5‘7L |tau?gt[1° g]% & FProre groups selected from

R™ 4l R Ry %’tlﬂ%%ﬁh et ﬁl@rogéhy ﬁ‘f‘@fhlcﬁ‘Eth@}Qébé’ bduhdOorm a heterocyclic ring
Cl. 7al'k , C2_7al kenyl ;| C2. 7al kynyl , C37cyc|oa|k|
conta@l§ng bgrt@{eg@B kaeld;& rmg?&oms mtiemaibfywbytuutegcby@awmanqm groups selected
ter et her,, ac st er

from 2(5'(’1@ gxx? (%(y dlllt\é? Oc an%( CW y 101 ot 7alp}91 C% 7alEeﬂyl C,.7alkynyl,
Cs.cycloalkyl, Cs.cycloalkenyl, Cs. zoheterocyclyl Csaoaryl, Csaogheteroaryl, ether, acyl,
ester, amido, amino, acylamido, ureido, acyloxy, thioether, sulfoxide, sulfonyl, thioamido and
sulfonamino (each optionally substituted with one or more groups selected from halo,
hydroxyl, nitro, cyano, carboxy, thiol, Cisalkyl, Cyralkenyl, Cy.salkynyl, Cs.;cycloalkyl,
Cj.seycloalkenyl, Csaoheterocyclyl, Cs.aparyl, Cs.aoheteroaryl, ether, acyl, ester, amido,
amino, acylamido, wureido, acyloxy, thioether, sulfoxide, sulfonyl, thioamido and
sulfonamino);

R? is H, halo, OR®?, SR52®, NRNR™, a Cs.5 heteroaryl group optionally substituted by one or

more groups selected from halo, hydroxyl, nitro, cyano, carboxy, and thiol, or Cjqalkyl,

Cyalkenyl, Csalkynyl, Cs.qcycloalkyl, Csscycloalkenyl, Cspoheterocyclyl, Cs.poaryl,
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t hi oet her, sul foxide, sulfonyl, thioam do and
sul fonam no), or a C5_20 aryl group optionally WO
wWQeB70080404 PCT/ GB2006/ 004327 -19 substit ut ePCTGBRIVE/004327
or nore groups selected fropyhal o, hydroxyl, nitro,
cyano carboxy, and thioI, or Cl_7al kyl, C2 7al kenyl ,
7al cloa C3_7cycl o Iken

Cs. 20%@%% Fvl%remm es @nmes asylRRY olgﬂflio 26YIqgY,, thioether,

sulfo:88y, s*ulfsl%}Ieifh’loaé?}fﬂi&i Qnd ﬂf&gmlﬂ?ééla&%;?ﬁ)nall&“é sHuted w1th one or more
acyl oxy," thi oet her, sulfoxi de |oan1 do and

groups usef axtedinitiom (nelac Hnydxmyb naEtrbly cy'arwu msthotx)a,t ddolwi thaldmb ©xralkenyl,

Ca. 731@3@?}0 gfcz .|7(a1c oaﬂ%i}g}l? a@%@ﬁf‘“"%@ﬁaﬁgl ¢ r Cs.aoheteroaryl,

ether Cgeyfaéskéfn)dﬂmdocamiﬂd’ Gle Cgﬁhﬁ&’d ’urga%Sﬁfg%ﬁ)a'ﬂlﬁ@&lﬂEr sulfox1de sulfonyl,

20het er ocycl yl 20 arg heteroaryl, ether,
thloalmiﬁl ancbguléqnanmﬁ)d or aafs- moal'y gwummwnaﬂw éllbﬂﬁltutaéyblyo%}e or more

[ her u n thloa 0 an
ecourls AEEET i it bbb SEPBaRS B gy or Crralr
Ca. 7a1gé@5up Ca,dllon() @&teydedliyl, gcg)mclo@nceaymCZzo&béewcygquums s0aryl,
0 where each Cl. 7al kyl, 20heteroar |, or C5 20aryl

Cs. zohegerazpwl ofthen \RCE RStart @fré@p b%‘n@ﬁe agylamife ugidew Fsyloxy, thioether,

sulfo%iﬁ%,es?lﬁftﬁg%rlf fh%gng?!) gmil EM?Jn%% (‘fg iB@ﬁn‘éﬁ%ﬁQ@fgﬁE&@ fot}ﬁ one or more

grouy@SseTeW«zj dmid dylo, h§Z8ro7<§'y CﬂutIaJ keanpl ,ca®®xP0ddler@cutklyly | Co.7alkenyl,

Ca- 7&@@?) ﬁa{%%ﬁssa‘gﬁq g(tfﬁ%iu%@ @ozhﬁ%w%‘ix} @3562& h&ps-2oheteroaryl,

ether Shilyf Oé‘s'té}'e amid, BIRNG, acﬁfﬁhﬁ@cm 1H6idBNEeydkyf Qﬁﬁgﬂh&o stB8ERe, sulfonyl,

‘optional [y substituted wth one or ‘noré 15 groups
ﬂﬂowgekeuﬁeuhbnmmmhhlo hydroxyl, nitro, cyano car boxy,

wherf g0 o Chetal N -, €2, Tabken], ¢ o tablyle or e o1 iy group

wher&a&f)@fydlkylc@é.%ﬁb@k%ﬁ‘ﬂ%rYQ sal§t Re bptideyll , suBsdteled by one or more
am do, am no, acylam do, ureido, acyloxy, thioether,

groupsy pelesipdl efrormy balen yiydroxyhi eire, devasad cathorgnamiindyiel, egr Cualkyl,

cz_7a%g@0h 1&(}& i‘deé’ gas;&ﬂ(% égcygoaﬁa%hglo c?gq‘g@{%ro&ﬁmi Cs.p0aryl,

Cspolantodiil éthgetd@yr wtetrh abrtiéo nalhrrmg ed&ylaﬁn&vhl fnleldd;l acylmy, thioether,
h I
sulfo%ﬁ%nsgﬂfrpghgﬂgqagﬁtgg 210 él,cl:lgc;nég@;pl %%cl% g&'@}'aﬂ'y r;tglbstltut\l\g w1th one or more

group@ss% ?{9 fo' h?%:&g?rﬁﬁgroo'éyaﬂ?)etcﬁf%%gcltthl 'é1-7|alkg1 C,.7alkenyl,

opt sti ohe’ or “nore groupé S€

Cy7alkyoyh I{hl7oyclcbtglki5rlo>6ﬂ7cycloailkan§a Cypaimagrocyrnyo G, omyld  Cs 2oheteroaryl
or Cl 7allc 7
cther s o AT TGS S0y ETRI KERp! 2eX2 QP B Sypyie, sulfonsl,

thioafaRloZ@rdMlfondeindPhet eroaryl , ether, acyl, ester, am do,
am ng, 25 acy |'ani do, ureldo acyloxy, t hi oet her,

R™ ang| Roxﬁ@elndmhﬁ@ﬁb’l H, e Kozt eravel &Gb-fodiwtamaisl goapha Csao aryl

opt ek Ltut h one
erou B KPP 3 Fo BB VR e TS 5 BB, g ot
ring doftzdhing Gdiwhah Bydnd 8@211g7 ﬂbfﬁ@ Wdere &a2h A ;hIkyN s poheteroaryl, Cs.goaryl or
C34cy c%oal kyl, C3_7cycl oal kenyl C3_20het er ocyc ﬁ/

heterfwctz@armg is GPUQ’GFHE’t silstitufed byt prg ora@gre gravps selegidydom halo,
hycho@(gl,n%’ltr(?,cyéygx%,d%arboxy, and thiol, or Cjsalkyl, Cs.salkenyl, C,7alkynyl,

Cs.scycloalkyl, Cj.scycloalkenyl, Cs.pgheterocyclyl, Csaaryl, Cspoheteroaryl, ether, acyl,
ester, amido, amino, acylamido, ureido, acyloxy, thioether, sulfoxide, sulfonyl, thioamido and
sulfonamino (each optionally substituted with one or more groups selected from halo,

hydroxyl, nitro, cyano, carboxy, thiol, Ci.jalkyl, Cysalkenyl, C,ralkynyl, Cs.cycloalkyl,
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urei do, acyloxy, thioether, sulfoxide, sulfonyl,

t hi oam do and sul fonamno); 30 RCL is H a C5 20 aryl
w@e@apeo4ed C5. 20 heteroaryl group, a Cl.7 al kyl PQT/GBR006/1004327

NRNBRN9 where RN8 and RN9_g4 e independently sel ected

fron1H a Cl.7 alkyl group, a C5_20 heteroaryl group

aryl group or RN8 and RN toget her with the
Ca. Wf Wl%?@éh %zohﬁmqulweﬁam%r.‘/bouﬁaz geionEL, KHcer 8gKfcieter amido,

i, G ISP, SR MBS i

sulfor%nhnm)er oaryl C5-20aryl or heterocyclic ring is
tlonall subst | ut d b ne or nore groups selected
orapg%? RIS yﬁ%:,p %lﬁl‘g cyano, carboxy, and thiol,
with @1% }93V1§§|tﬂfé€|whe(ﬁ2R7?§ ﬁl’?‘s‘ﬂ}fitltute% I?hdﬂiﬂb\[lRm and R™ toigether with the
7cycl oal kyl, C3-7cycl oal | ceny 20het erocycly
mtroges &omr td whish zlmyemr gtached fowm tver un@bytlltuteésmgrphohno and R is

sl i 5 P o Ko BTy BRECH v gy o and

X is QPN OfAl |y substituted with one or nore groups

sel ected from hal o, q,aoxyl NN tro, cyano, carboxy,

whentHj 1@|uns@1311‘ma¢d(p1per1dggyl7§{ an¢IR cozcagr Wﬁythe nitrogen atom to which
I I 5 -

they a% ég d%rn&éh fo%otsé fri%eglr§?%ncg$ﬂ£rn’d Iiaicgl)s/ l%lﬂglﬁjtesg{ugéﬁiy ﬁﬂew_yk, and X° is
CH, tﬁéﬁﬁt?ns 1ﬁi1rUI’rDancHX§/isamNo urei do, acyl oxy, thioether,

suI foxi.de, sulfonyl, th| oam do and . sul fonam no O

R&egordd ng_fo CY uqﬁlclzgppgq,t)g tl&]ggﬁant qvestiorthgre; 18 PERY d a compound of
or a Cl-7 alkyl group where each C - 7alkyl,
form%éﬂ%@het eroaryl or C5-20aryl is optl onal Iy substituted
by one or nore groups sel ected R romhal o, hydroxyl,
nitro, cyano, carg?;p(y, and thio], 'or C 1-7alkyl,
C2- 7al kenyl , I, C3ek | kyl,
C3- 7cycl oal kenyl , C3- ohet erqcyclyl ,| C5-20aryl ,
C5- 2ohet eroaryl, ether; X m do, am no,
acyl am do, urei do acyl th| oet her sul f oxi de,
sul fonyl, thioam dR 204 sul fonam no (each
optionally substituted with one or nore groups
sel ected fromhalo, hydrox$™ nitro, cyano, carboxy,
jol, Cl-7alkyl, C2-7alkenyl, C2-7alkynyl,

7cyc| oal kyl, C3-7cycl oal kenyl C3- Zohet erocycl yl,

one oﬁﬁv@@ﬂKf/]X%(ﬁ}QgOle and)die)dtherehﬂedﬂ;{ acyl, ester, anido,

amn acyl am urei do, ac t hi oet
R G R o iy ot s Doy 258 0B o} hetstpeyclic ring
contaﬁﬁgélb@t%eﬁw&d%r End hiBfnsdp %nﬁlﬂu%ﬁﬁtuﬁﬂ%%ne%r Nor@Reoups selected

N4, together with the nltrogento hey are
from ﬂnehm dy dfoary nitretyenacpdiaxg, chthiole 01’1Ca47¢1k]f1lg (healisgnyh, Gr7alkynyl,

Crrofitnife el o RaRrts oo Syt Syl ier, acyl

ester %ﬁlb@xdfnlnén&yléﬁh@b »uréitlo Cac&rlzﬁbfkﬂ‘ﬁoet}@ stdfokrIBY$ulfonyl, thioamido and
al kynyl , -7cycl oal C3- 7cycl oal kenyl ,

sulfoxggning hisaelt aw@n@lly sastipged yzvxt ©8e 2uhBI0Ee @Eeyps, sdediet from halo,
hyd1oxy¥, hitro, cyano, carboxy, thiol, Cjalkyl, Cs.salkenyl, C,.7alkynyl, Csscycloalkyl,

wherei

Cs.scycloalkenyl, Csagheterocyelyl, Csaparyl, Cs.poheteroaryl, ether, acyl, ester, amido,
amino, acylamido, ureido, acyloxy, thioether, sulfoxide, sulfonyl, thioamido and
sulfonamino);

R? is H, halo, OR®%, SR5% NRM™RM, a Cs.50 heteroaryl group optionally substituted by one or
more groups selected from halo, hydroxyl, nitro, cyano, carboxy, and thiol, or Cj.7alkyl,

Cyyalkenyl, Cs.zalkynyl, Cs.scycloalkyl, Cs.jcycloalkenyl, Cs.poheterocyclyl, Csaoaryl,
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25 ester, am do, am no, acylam do, ureido, acyl oxy,
t hi oet her, sul foxide, sulfonyl, thioam do and
wa@iof7oemd no (each optionally substituted w t hPONEBRI06/004327
nore groups selected from ha#g hydroxyl nitro,
cyano, carboxy, thiol, C-7afkyl, C2-7al kenyl

7al kynyl , C3-7cycl oaI kyl, C3-7cycl oal | cenyl
Cs. 2%“’2@?{%{@ kgry @eyl estes, 2 | amigs, agﬁemooanyidp, etylexy, thioether,

, r C
sulf%glgs%, osggéﬁﬁ thlo%ﬁ(%) and é”\mo%)%’n i ()é%c pﬂ}%l;la tv,lmsggﬁ?ddxglﬂéﬁae or more
gro®8 slectednfroinbilp, RdiosyH nifi @yan%bo b, NRI}@BN Cz salkenyl,
het er gar yl group optionally subst i tut ed

C2 7 (ynyr]r’o% TG l’S gB ayckgl kﬁpﬂmq?iabl@terﬁﬁb’&bdax s ;zoal’ﬁlt r @,5 2ohet€1’03fyl

\/ , r 7 7a| k
ethe%z g eS{/;bﬁygﬁl)a}5 cyél Gg’l?{? (? éaofc%% P%‘é{r eny];‘1er Sul?o}gdé sulfonyl,
th1omxd2@hétseﬁ‘@taﬁuhq) or C5zo2am]r g/fbup YRicaQy s066id@dd by one or more groups
select(aefe%l 3}%&3 gt?dc'lg -21 C5 20het er oaryl, ether, }2

& Y Y Ao MitRe (YRR, (FIOY e 8BS | ¢ ‘é’éy%ﬁy 2l yl, Cpralkenyl,
Cz 75113%’1@@} @EGYCIGQB,[H&}H >03q5yclc§d~l‘l£efn9pyt 201’1&%1%%%9 ?%zoal‘lx CF zoheteroaryl

fonam no (each opt’i onal BEET T Ut
ethepacyl, eg‘iebLﬁledQeal@mOe@CYlamIdOh alhndo haegttoory thiogthdrr sylfoxide, sulfonyl,

thlo%%gaqnﬁi;%;iﬁgg 7@9@} 88’19 ly seglsﬂ;tgg%ﬁ v&fgllp Eggﬁlr more groups selected
fronChalheyd&roody Cﬂlttb,, c%.o?o@e[r}ééxy Cﬁuﬁor@lltﬁfk?gr 0, mlﬁenafl Cy.7alkynyl,

et her,, acyl ester, am do, am no o, urel
Careyelnalliys, Comiveloptkenyl, Liphsiaraeycldy IQ‘sm&Wl Gshibetmnoaty, ether, acyl,

0 §Lou
et R b ROy 0P i BLEDIRBY. B i
sulfdmpchio®y| , nitro, cyano, carboxy, and th| ol, or
Cl-Z7a} C2_7al kenyl, C2_7al kynyl C37cc|oa||c|
whofgi RS @ﬁogm@ fi a&;zéwbgr@pwya phhetecsragapy, or a Cr alkyl group
Whel@;a%ﬂr@l ﬁﬂ(?ﬁr(ﬂ 28h§$1t3§1ry o?@é 2 aﬁﬁsfse oﬁgq}g Qubﬁﬁmtgcf) gg one or more

ur el oet her
grousw sedmsad fiomm dzalo, dhy@mdyls umfronaslyamm ¢aboky,opid ahll] Yr C,salkyl,

oISt el oS PR s BRSO, ey,
Cs. 2oﬁbte170abl'{y lethef;2ackal legigy| amldgzaﬁﬁhéwﬁwmmﬁ% Zl?éﬁ8+ oglJidly, thioether,

7cycl oal kenyl , C3.2oheterocycly
sulfogggi‘ez SHEmat, d]alpyqnldo andrsatonangipp (eﬁbtwtlpn'cdh’l :mbsnmmdnmh one or more

sosBE AR A A0 A5K1 881y AT Bt bR Sty

Ca.7adlrychy RsCycaclealkly], aC Gy dloalaensll, @y %@rerc@yaﬁl,ws gﬁﬁ/@r 0@ %heteroaryl
_groyglp, or aé: 7 al kyl group where eac
ethergaCyly ffple @HAS | af@ﬂomcﬁ@mdyalumd% @EYIengl ﬂhgoeﬂmswlfoutd@d sulfonyl,

thloa%d@%%fo%ﬁl groups selected from hal o, hydroxyl,
itrQ cyano, grboxy, and thiol, or Cl-7alkyl,

RN @21 F hmqyﬂdgpe(ﬁﬁeﬂtw KynyC, ; ﬂ:Bxl?gbeb oaildgyd heteroaryl group, a Cs.z aryl

grouwrég\y g%g (f%y heépﬁ@rtgg g{g%{ggg ég éwh they ég%g@m fsm a heterocyclic
ons a6 s 6k L SBATCLm1GF CUMELIR oo
hetergeisdici ting del apitiohallynesubstituted eby one or more groups selected from halo,
hydroxyl, nitro, cyano, carboxy, and thiol, or Cpsalkyl, Ca.salkenyl, C,ralkynyl,
Cs.zcycloalkyl, Ciacycloalkenyl, Cs.pgheterocyclyl, Cs.garyl, Cs.aoheteroaryl, ether, acyl,
ester, amido, amino, acylamido, ureido, acyloxy, thioether, sulfoxide, sulfonyl, thioamido and
sulfonamino (each optionally substituted with one or more groups selected from halo,

hydroxyl, nitro, cyano, carboxy, thiol, C;.alkyl, Cs.alkenyl, Cy7alkynyl, Cj.scycloalkyl,



10

15

20

25

30

groups selected fromhal o, hydroxyl, nitro, cyano,

carboxy, thiol, C-7al kyl, C2.7alkenyl, C2_7alkynyl,
w@o7oyabpal | cyl, C3_7cycl oal kenyl, C3_20het er bCHGB106/004327

C5_20aryl, C5_ Zohet eroaryl, ,,ether, acyl, ester,

anmi do, anmino, acyl anmi do, %l do, acyl oxy, thi oet her

sul foxi de, sulfonyl, thi oam do and sul f onam no)

Cs. 7cmllmmrl Rﬁl@zohcterqcmlﬁbeﬁﬂswl,y (s oheteraapyla ekhpr, g?)du Gsteé amido,
het eroar.yl g a 0

amm%n@cﬁ,@l Bget é? \Aﬁctyﬁ(&{yheth%?g ge%}(lkoxu\%rw gﬁl‘f?rﬁgy Rtlgrﬁ)g mido  and

su}fol%lﬁﬂg forma heterocyclic ring containing between 3

03 .2nd ring atoms where each Cl-7al kyl
R le:';hyémgem eF @a@xyslalkyd:ar%@gnonéuy smw%px oRE Of Mmpge goups selected

0]
from 18f0 %ﬁ&{olxyl %Et drcérgul['(f ec%r‘t}z%(?f %C%%lggf e, %&lpﬁz é&fﬁ e@z salkynyl,
Cs. 7cj'zgl3d)a€1kyl |CGS3 @clé’fﬂk&wﬂ,, Oe2ohéatdegalyl,, C@Zoaﬁyé,l I@agﬂeter@@yl ether, acyl,
ester,@mégé%,lgg l %lagg tlé‘?lég,lra}opg ol>(<§t %&etheg@&g%dg;s? ¢ lylth’ioamido and
I y 0
s, 0 ) SOV on, 5 by ety o
hydrcmyll nmtm | leyasy bmbdmt elaioly @h;alkyd'; Eb.7atkanyl,gEpmpleynyl, Cs. 7cycloalky1

Cureih kb, SRSt RSN AL By P 9L i, amie,

am1n@3_37c91/a91|119§| |1§‘r¥ido VR 2987/ Qﬁ@étﬁér P@Jﬁ&ﬂa@o%ﬁ@ﬂﬁZthoa&ﬁdO and
7¢ycl oal kenyl , “20heterocyclyl, C5_20aryl,

sulfori}’&nmoh@méroaryl ether, acyl, ester, amido, amino,

R B %d@ GESRI% Y 0KY,, p{:t@ AR %?f§up b dfbstituted by one or

morePHBAPAGELEEE &HHY haks ey wabl cydiel eﬁhfboxf) wid thisther Csalkyl,
c g@ow so that when R2 is unsubstituted nporphalino,
2-7a

ayIRNE2radlgenther Cudcy ol GisveserRaHceny b m G aolrkt %ch’ﬁeyQ 20a1yl,

a
oo RS LR DS R, ST, i
sulfohidangh1 @y, shiomhidGHnd aulfdGniso Geich Gptiamdly s¥Bstitsted (ytlthN,me or more

d wh i
oLt 2, S et e e T OGN
Co. 7aﬂ$r¥tngﬁ hed,c{a6aman G&Q%#@éa{lkédﬂ 9@3 Rh@t@fdc?él?l/' CaRsyR7 (L‘y%oheteroaryl

stituted phenyl, and X i S not  CH
etherandylX8stets anudo, Mmme,cmyéamnglox meaiot acylhey, thm&@r piifoxide, sulfonyl,

thloaﬁ‘g sen(il 1&? @pnthwi Ng,h %r :Sry gr,q&]ra agly su%gtqﬁ%ﬁrfgr &{e Or more groups
selected from halo, hydroxyl, nitro, cyano, carboxy, and thiol, or Cj.7alkyl, C;.7alkenyl,
C,.salkynyl, Cs.scycloalkyl, Csqoycloalkenyl, Csaoheterocyclyl, Csaoaryl, Cs.poheteroaryl,
ether, acyl, ester, amido, amino, acylamido, ureido, acyloxy, thioether, sulfoxide, sulfonyl,
thioamido and sulfonamino (each optionally substituted with one or more groups selected
from halo, hydroxyl, nitro, cyano, carboxy, thiol, Ci.alkyl, Cjralkenyl, C,salkynyl,
Cj.7cycloalkyl, Csscycloalkenyl, Csopoheterocyclyl, Csaoaryl, Csaoheteroaryl, ether, acyl,
ester, amido, amino, acylamido, ureido, acyloxy, thioether, sulfoxide, sulfonyl, thioamido and
sulfonamino), or a Cy.jo alkyl group optionally substituted by one or more groups selected
from halo, hydroxyl, nitro, cyano, carboxy, and thiol, or C;.7alkyl, Ca.7alkenyl, Cy.7alkynyl,
Ci.scycloalkyl, Csgeycloalkenyl, Csagheterocyclyl, Cs.oaryl, Cs.aoheteroaryl, ether, acyl,
ester, amido, amino, acylamido, ureido, acyloxy, thioether, sulfoxide, sulfonyl, thioamido and

sulfonamino (each optionally substituted with one or more groups selected from halo,
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R\NH X6, " NX8 NRZ RO I(A) 15 wherein: one or two

of X5, X6 and X8 is N, and the others are CH, RN3 and
WeRRD7/06@get her with the nitrogen to which theyPEr/eB2006/004327

bound, form a heterocyclic rgﬁ cont ai ni ng between 3

and 8 ring atons optionally bstituted by one or nore

roups selected from hal o, droxyl, nitro, cyano,
hydDylo Ry SHIROT RRBIO ofhigh Crallyh, Cpikeayiy e@ny;bl,kynyl Cseycloalyl,

CorB I i BB S BIBHENESHIRE bhoprten, amico

amnm;ylapylams;doer ureithb ,daacyhixiyn Othlmrafmﬂﬁ)xdér e'sﬂ@onyl thioamido and
, thioether, sulfoxide, sul fonyl, thioam do and

SMﬁ§ﬁ¥¥% ami no (each optional Iy substituted with one or

wheFORE? SHPORPS akelies ey E&Cg?ol;l& ?C)ﬁ P{ég:érg% l’grou aQJl -7 alkyl group or

0, carboxy thio
NRN%B%E%\ MheymRl, - 48l REV(ﬂl@&idleyéndem@BHZ @yC|. paiki/lcgiﬂmb,, ahC5 .20 heteroaryl
et

glroug3 9?@%‘?@% ::#gg” Iqa%g%g@{ gethglbmtg Efeggl[tr%gérétoa\@hlch they are bound
t f
formag !ﬁbféi‘dcycﬁ@ ki@g d@ﬁfaim'fi# }bgtgx?égg% a8 i Hl%s;%%mg hﬁﬂ@gﬁg@h {nd salkyl, Cs.

sul f gnam no) ;
20 et@:pagd Retoryd a}rwetegpw,bc apg i na:itlloyalbu btﬁtshtundfde ty loyre ammamore groups

selecgéda rt]‘tréﬁ{ %ag)b %&@?oxgl S“ rtﬁ;:" giya];nroo rga lxga Iaﬂi |tﬁloi( Cﬁ %ﬂ;a:yr@hly |C2 salkenyl,

C nfhl Oy lQall . Tysichalke HaYobRMKeOW aryl, Cs.ohet 1
27dm&-& eté?%cycﬁ?l ég}ZOar %L %%?2007/%%%404 oAYS saelicteroatyl,
ethelpeﬁ’%esﬁfs@m da:3amino, agylagidpoheside, @ayl,@lxy, thidether, awdfdxide, sulfonyl,

thloa%ﬁlaﬁ gltn %ﬁlfgﬁamﬁﬁhg‘o@%e@ﬁﬁ’dngﬂ% FStll'[Iltltﬁﬁl c%m 88é/ oF &Xdre groups selected

froms dnlal‘oonlaordrovcyl( QuiTh) opﬁnwnedrb%xy? uﬂh&ﬁl g@;tﬁ ?,w ng@mypr Caralkynyl,
ps . se ected, from hal o, hydroxy nitro
Cs. 703/3];9?11(@9,0 +i53skoa Wlol 3.2 ftemygw Cepargd k@p}y)iheteroaryl ether, acyl

e A A L S 0L o BN g, it o

sulfoapino), ancdyR > ip &k, @rCs zamsdi (grm@ma 163,20 Btgroauyil @mﬁlpu beh gZQ 7 alkyl group
t hi.oanj do

wher@ eé >&[yf7aﬁ{§1“n%%8? etégpa @5 Wlslg PEP&BX"HBT §18)[§g‘;qteyi by one or more

grougsll b;slebﬂedt €9 Yhaly) ehjac[roﬂiqr €hildb O'é?élo S@a{rﬁ&%}e dalfcf Molabe c,. salkyl,
, nitro, cyano, carboxy

ydr ox
C,. 7ag,(fny71a| walkygyly aCk@ﬁyhoalkyk;z Cmma}kenyr;s CZ;QMrelt&rattinWI Cs-poaryl,

Csaoﬁ&eré%%t g@%};?&% %ﬁza%ﬁég%%? Cé/ amcgﬂ;l &Beléfoan@qg(gjoxy, thioether,

sulfosicly) sutfoepl, thibzﬁmﬂio and eyIfeneymind béa@ﬁbbﬁénal Wub&ith@8 with one or more
oam do and sul fonam no (each

groul%?pffil%‘ﬁ%f} |f§Pn§ JHE{ i DY@ Lnpie, Ghencercaghse, dhiolipSiralkyl, Cs.alkenyl,
C;-;aﬁ@hﬂ?tc%g;cycloalkyl, Cs.seycloalkenyl, Ciaoheterocyclyl, Csapgaryl, Cs.eheteroaryl,

ether, acyl, ester, amido, amino, acylamido, ureido, acyloxy, thioether, sulfoxide, sulfonyl,
thioamido and sulfonamino),
or a pharmaceutically acceptable salt thereof.
Further Preferences

The following preferences can apply to each aspect of the present invention, where
applicable. The preferences for each group may be combined with those for any or all of the

other groups, as appropriate.

X5, XG, and X°
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from hal o, hydroxyl, nitro, cyano, carboxy, thiol,

ClL _7al kyl, C2_7al kenyl, C2_7al kynyl, C3_7cycl oal kyl,
w@o7oyabpal kenyl , C3_20het erocyclyl, C5_20ar yPCT/GB2006/004327

C5_20het eroaryl, ether, acy& ester, am do, am no,

acyl am do, ureido, acyl oxy, ?ﬁi oet her, sul f oxi de,

sul fonyl, thioam do and %H fonam no), 15 wherein 8

aitisReFbrred thatonly o8 083 aKy an@xo@qu Mors pzefew@i.*/ew‘e%qf% and X

. or. a ¢. alkyl group where each Cl1_7allcyl,
isN, &f@gﬁé’tﬂ’e@@&ﬁ# ’Sﬁ\lr'CS_ZOaryl i s optionally substituted
R’ Dby one or nore groups selected from hal o, hydroxyl,

nltro ano, carboxy, and thiol, or Cl 7alkyl, o1 s
Czl 7ial bly s@tacm ﬁ@my\m opggna;lby'@}bétéws 20 aryl group, OR™, SR”’,

NRN@ L G @&d{}f{ V'nd MBQOERES QGNEL RO, Igﬁ%‘@akw RYE R, R and

cyI ester,
RS @eys Qﬂfé\d@usl}u ﬂeﬂilckd Iacis/ ﬁmhjer ptdfd:rmlt thet R’ Qsi)pxsﬂalrﬂdx |Sde¢ted from an

optiondlsribuifined ot WYDREUDr Ofigr S8 G S OF Dy RO Ms 0.
hallf%l E%% &%ty} ﬁ?ﬁ% 1s%fé?ablf§r@s%(3éryltaﬂﬂ%are preferably Cs.q aryl

cynyl, 7cycl oal kyl,
groufC3 May @l'efaiakblnlﬂ is @8 _ﬁ@cbltaﬂg rsobstititpd ph%ylmauguwhewm the optional

subsRgae B ol s b RS, bR G, AR gl
sul,f gy Embo&ﬁieﬁ’?nRU?s af d)fﬁHMlE}n JiBstieed 23 1053515/1 %ﬁ?&lﬁ?N@herem the

are | ndependently al kyl g‘@ ulp
optiohat seubs:tangms grecn@tecteal f@anmammalo gy diopyl end ﬁm agwa apg6°1-7 alkoxy

with the nitro
o e KSR M) U S s o
halo,d be@fl zearﬁﬁl@fhn@f(ls%&k‘}qw In dchtidd bﬁﬂaedmmny,lR is an optionally
20aryl eterocyclic ring is,optional

subsuBdt G taneh gwpowée@rn Hhereptignel pybsiEenit BBl eis fignpyano, halo,

hydr«aéérq gﬁ{y(; @%&Qa é alkﬁg; 3%&611@{/&% taﬁdaf?lgroﬁfs may be optionally
substﬁaigadyyCd)Mrkmbre gﬁgﬁscgeiﬂctwl fkamnhialo, ﬁsdlib@hletCery @Hgm]y,yamlno and Cs.g
L INC T ST R ——
subsﬁﬁkédoﬁ’aﬁ%yoélggfeoé%h}?s §e|1‘éc@éﬂnfr919 Ao, 18ydrd:8NaMEMYL, (@AKdXy, ethoxy,

stTtu one or more grou
1—pro§eic3e,dieaﬂylbx;oamd]hydxoxymythybily la, furtherrembagmens, R cigréoehlgrophenyl, 4-

il b o A s,
hydr%qﬂ @Mﬂ' @%&Wﬁhen%ﬂ@}&bﬂ&@ﬂﬂ'o&"a& -BairaRansthylphenyl group. In a

fero acyl, ester, am do,

still &trﬁﬂeaﬁmb@dml@n‘eRd@ ana@yi goyp as ﬁpﬁ@qchlgranyémep@%pg]é% 1b, 14d, le, 1f,

d en

lg, 167 ka?[lén% IgiL Fl 1%B 1ticf oncgﬁpgfmgg}g%btgftut elg§ 13y%illggor
Mo 1R ik @RS, ﬁi@lll pfétfc&dblyS{of‘ rismChahldayl drydp, oxt;u:h may tbe lubstltuted
cyano carllgg1 and thiol, .ar.

Czlﬁlgﬁ oy R ,@Qen; gsﬁgq:rgléllyk%, is ége é/goglaﬁ 1 4 alk P§’1 (e.g. methyl)
and %f«%&%ﬁ&ﬁﬂ}o ?syﬁl ¥ RN‘(}?C%QQH& it 1??;@%8@91&%@1%@(6&1|fron§‘C??Eycloalkyl If

RN is Cs.p aryl, it is preferably selected from Cs.jo aryl and more preferably Cs.s aryl (e.g.
phenyl, pyrrolyl, pyridyl, furanyl, thiophenyl, pyrazinyl, pyrimidinyl, thiazolyl, imidazolyl,
triazolyl, oxadiazolyl). Particularly preferred groups include phenyl, pyridyl, pyrrolyl and
thiophenyl. The aforementioned groups are optionally substituted, and in some embodiments
are preferably substituted. Substituent groups may include, but are not limited to, Cqalkyl,

Cj.aoheterocyclyl, Cs.poaryl, carboxy, ester, hydroxy, aryloxy, cyano, halo, nitro, and amino.
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ester, am do, am no, acylam do, ureido, acyloxy,
t hi oet her, sul foxide, sulfonyl, thioam do and
wa@iof7oemd no (each optionally substituted w t hPONEBRI06/004327
nore groups selected from ha %,? hydr oxyl, nitro,
cyano, carboxy, thiol, C 1 _T7al kyl, C2-7al kenyl
2. 7a| kynyl - Cs. 7c%cl oaI kyl , 10 C3 7cycl oal kenyl
3128 es aNBLYE(FO)R @t@@aRVf‘ is @Be@ﬁ:lbb}t &f. OER(SM magtl:haean optionally

e L AN LN TN

alkyB (. %Oﬁl@fﬁ,ﬁ}@) meﬁﬁd (S Ghuted (AT ARG phdry HPIRNRBRERS RN preferably
0 heter oaQér@ roup opti onal lf/ subst ituted by one

hydr@gen gBd & gisdu €ct @hylf(mgm:tha o hydr oxyl, nitro,

b : a. 15
?f;ﬁ en)il{l ﬂ%ééRg; Eé/lpn ymb 1&:?refc B‘y I kY sz is preferably C;; alkyl (e.g.

methy3). 7cycl oal kenyl, C3.2oheter ocycl yl, CB_ZOar yl,
vioCo_20heteroaryl, ether, acyl, ester, am do, am no,
acyl am do urei do, acyloxy, thioether, sulfoxide,
su Nony syl fQpam t
ot t 7 %ﬂbﬂa %(%%cﬁg}?m rrgt ﬁﬁg ¢ ggp é@g@g’ ?IH)&{I te%{ bé/zo heteroaryl
groubabm ﬂphyiﬂlb’xyllhstltlmﬁddr @ls-zocalﬁhgrouipilaﬁxbiay ,opttiohally, lsubsltflr(utelzd Cy.10 alkyl
Cl. 7a . C2-7al kenyl , C2.7al kynyl, C3.7cycl oal kyl,
grou@?"h%?/gl o‘éIaRBFFQ’FouS]@é%@Gﬁ%t erocycl yl, C5 20aryl,
Cor2RMeerpatiR? R) Slehehvly XY s NRSURN Nia, N12
acyl am élo @ﬁgr)g do, a@t; oxy, thlhsoetRh sgmf%%de%&]% together
withgh¢ higregen to whichahéydlaredodnd irfrom hctﬁmthcarn@c&ﬁammglbetween 3 and
8r1ng 90@@ optionally substituted by one or nore groups
&% ed from hal o, hydroxyl, nitro, cyano, carboxy,
antk RMPad a @1, Getbrodall Foybup, @ 1REKRIB hetdlok d
C3 _7cycl oal kyzlO ?J lggl opal keé@é3 C%J 20I’51(eF0t2er ogy%&q‘y oup ane more
prefe@gﬁlz Whetelwné(gﬁ@t@p;r M(psgﬂplefembbe it 1samryppt1cengﬂg rsubstltuted pyrazole
erou Wi I Qo it SRR LR REY s SRARTRGS Hvaroxyl, €1
alky(amlcxhl Lgikadenal | y subst i tut ed wi th one or rmre gr oups
i ectgd fromh droxyl, nitro, ano, carboxy,
foEﬁ 912 Qa.pq(w gr@gp,7 pq@rﬁ ablm @53{) ngiypd more preferably Cs.g aryl
groug I@I%Xtcfg/&?érgcﬁs’l&r 21% Fw;ét er ks%B ttuteﬁ:}h%ﬁﬂeb%ﬁﬁ C¥fibln the optional
subsa’menlte araapmfemablﬁsglbcaed ﬂom hatce ﬂlgdx;oxgk; 10} Qxbkyl arkd @ﬁ—l eilEdey
bde oam sul am no
L7y oo URE BB OhiR WS DL G 8l bgrayn i amore Breferably

Ci mrﬂPIE}Q it Hﬂoﬁ%;r@i’éfa%ﬁf P& 51{ %ﬁoﬁ@lll}psuﬂgﬁﬁiﬁé@‘@ CJZg alﬁﬁ(lfgr&n wherein the

cyano, car boxy, thiol, 'or CI 7al
optiagal vsubstgtwlts armref@lybl}’oaﬁtlkqtm frogn mynl bsairk}esdy IG 1.7 alkyl ether, for
exam%i&fl()h% k%r 20ar X Cdﬁ)%ﬁcgﬁ&c% 5%)?%5/% gg 2§heter0cyclyl Cs.20

hete@ﬁtyyll o¥yanof hbt@ﬁt ﬂ@e raxaﬁlplef 0@(*@)016 WHeRR is tdi;8@&, dQnd@Nnino, for
sul fonam no,  (each optionally substituted with one or

examgal¢ €1 @@H]@db@lr@e Hekt-wdksaninonad 61.7alkoramooplmi.

P AR BRESE Ey rEAR y,  5. 50

8¢, 8B3 81 c8y(>81968|1 |<81h,, 8n, B3 8’19)801 Skail, Ret)\8ac, 8581 8@&)%ﬁr8agy&élﬂ|8al 8aj, 8ak,

2 20h t er oar et her, ester, am do
8al, §:5 am, %ao 8ap;8aq, %ar, 8as, 8¥1t 8au, 8av, 8aw gax 8ay, 8az, 8ba 8bb, 8bc, 8bd,
8be and 8bg.
RO3

R is preferably an optionally substituted Ci. alkyl group. More preferably R®* is an
unsubstituted C,.3 alkyl group, preferably a methyl group.
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am no, acylam do, ureido, acyloxy, thioether,
sul foxi de, sulfonyl, thioam do and sulfonam no), 5
wob@recReR and RC3 are H, a C5_20 aryl group, BCTIEB2®6/004327
het eroaryl group, a Cl1_7 alkyl group or NRNIRNL2,
vvhere RNLI and RN12 are inde%%hdently H a Cl_7 alkyl
Rﬁf a C5 20 heteroaryl group, a C5 20 aryl group
anzd 11 and RN12 together with the nltrogen to \/\,hl ch
und  for het erocyclic ri.ng contai
i 402 daeghes Wifh 20 Rioegh dp cvhict Hiog-are PR prederably form
hete?&: @ﬁ@ﬁ&?édﬂtamﬁﬁ%ﬁ%&' 5 81d NBAELEBMY Clvhieh 'iﬂéﬂfg)ﬁtl%nally be substituted.
i onal substituted by one or nore groups
PfefQ@I:(chIé@nﬁlﬂX) mUI:snltgtedh)gmxyilchUdﬁ,t hof @yand, lmatddoxly morpholino,

b Pl B ies ™ Pt e RS 2eridfudye Jomopiperasiny
(prefebatdPAr-yibstitcled? Aheb R 6latiNgl, ether, acyl, ester,

am do, am_no, acylam do, ureido, acyl oxy, thi oet her,
suMeiRi preferahly £ ygroup ¢ frmaethiiti anerabioling pbribiemesplicliaeh which are

R N R L L e

R’ thl ol, Cl_7alkyl, C2_ 7a| kenyl c2_ 7a| kynyl, 15

C3 7cyc|oalk I 7cyc oalkenyl Oheteroc yel yl,
C5 24Py Fmd %mswh& éf oalegted %@rﬁeN I an qgyogdlly Substituted Csao

hete?cmrﬂ%'ro H&)alil ?gt rf%ﬂ’y‘gﬁ?stlﬂft@d é9,, gﬁygr&ﬁ( t hi oet her,

f oxI de, oam do” an onami no), and
RS$11 iagother anGSdlﬁ@naRfllls gelentgd franCBRIR e tirroptiogdlly substituted Cs.g
or a,Cl 7.a I where each Cl_val kyl,
hete?qfrg(ﬁﬁ%lfpela’&%??f’p%?na@g SE%&‘?‘#& FeargheiodRal |y substit ut ed
by 19 Befufther BHhiBodiMERURS isSEleREl &dup ()Bﬁbﬁh@llyos;ubgtﬁq{e@%lth one or more
nitro, cyano, carboxy, and thiol, or

groups seylgq:’qz@ Hpm h}(d;goméI aying) mtr@sea‘rb,(y@ll (fgtrmﬂl cyano methyl amido, methyl,

e B BB RO el "ot Let 2 anrdor ani no.

ac yﬂn&r@tﬂbﬁlrﬂhéleérﬁbodlﬁh@biﬂ R ,antal"blrl%i—‘&ﬁﬁés, shoSvlih @Y € examples 9a, 9b,
sul forp/%g t hi oam do _and sul fonam no (each optionally

9¢, L Be1d &8 % P Vb, 1, Jrornd 9 a§r oups sel ected from

ha b KO 95 bio
lP?ef {%Kﬁ/r R Cgé ylﬁmk%n i }fé}{egg Rnyl)éye &Bifg cl:JISlgaﬁ(ﬁnled and more
preféiﬁbl'yc}{g cealdk R‘rﬁ’wpgﬁ:aerzahm dreomtrdgyh toCﬁfhﬂfhalthdy are bound form a
Ohet er oar, 25 et am do,

hete&w PR ottt In&d)et%w At g etherh hich maﬁvd%atle@% be substituted.
Thest‘tﬁgf BRYdrably tﬁHSO@%dQ té“"?drlﬁg”aftd?ﬁkamﬁéf):rre(? pﬁonallly substituted groups

phar rraceutl cally acceptable salt thereof.
1n011lmieef1@~ﬁeﬁ®e$10ﬂﬂanftcﬂ I mmlnqpb@lafoer‘élmm@ph@lmoappﬂpyndmyl piperazinyl

ey SERRSt . WrBBeSRh PRI B8 e Ryt

cophifaeet \M-blﬁbshﬁié‘é% far tenyipefaziall aﬁﬂ Rd¥opi rﬁ‘ﬁﬁyl roups include
groups, as appropriate. A, X6, and X8 WO Z007/0 %

esteITrREXdE/ etrsbaaring a C.;alkyl group as an ester subst1tuent e g. -C(_O)OCH?,,
-C(=0)OCH,CH3; and -C(=0)OC(CH3);.
Preferred C-substituents for the groups include Ci4 alkyl, preferably methyl. The

groups may bear one or more substituents, for example one or two substituents.
More preferred groups are morpholino and piperidinyl. These are preferably
substituted with one or two methyl substituents. If these groups bear two methyl substituents,

these are preferably on separate carbon atoms. Particularly preferred groups include:



-26 It is preferred that only one of X5, X6 and X8 is

N. More preferably one of X5 and X8 is N, and nost
wpe@eeamdy X8 is N R7 R7 is preferably sel ece@€dGBe@ai004327

an optionally substituted C5;¢20 aryl group, ORO,

SRs1, 5 NRNIRN2, NRN7aC(=0) and NRN7bS(12R52a

where ROL, Rs1, RNl RN2, RN7a, RN7b, RCI and Rs2a

are as previously def i ned. In i's further*preferred

that R7 is prefer U sel ec from ap dptional Iy
substituted C5-2 | group, NRNI{RN2
NRN7aC( O) RCl and b QPRS2 R701I S -20 aryl

group, it is preferably a C5- 10 aryI and nore

pr &f enadrhyodine af yHe ugféﬁmm thbstis piretidedldl yudsét bs campounds of
nyl group, wherein the

onal | y substjtuted
fom%‘%\ 41)3&311 P}iﬁﬁl@%é‘? ly é@iﬁ"g?%grsél%ﬂ’é’fe@f dBmpide| ect ed from

habgly JadF 2 fix¥;safkyl and Cl-7 al koxy. In one
enb d| nment , g% ?S an glg)tlonally substituted C5-10 aryl

5 gr Bligs sefeetedi frohen co;moma]rhﬁlsubsmst'edt@ﬁzetayhrgemqael@R?‘ed\IRN‘RNZ
NG dal and Cl1-7 al kyl and Ci1-7
E@( @"(m EW% I > groups may be optionally
S UR& i REE ¢ th‘éf‘ %vlﬂ’lr thERitfodh QY Rﬁn&? Jch%? ta‘?«? bf)ﬁl?f"fontﬁai Reterocyclic
hydroxyl, Ci1-7 al koxy, am no and

antlﬂ& epntainingdictuern, 5 &Y T Engatooyst Wbmhlrma}f cmosamsbe fubktitited; and

el n t ti stit ents are
seFe cf %ACF %%Hrgylg]#@ Ha"}no(’pq @X 5'%?? ut%fﬁ@ @f‘e Iofrgl group, and an
10 andptﬁlmﬂyahﬁsﬁwed@pgraeylrgr&i}ﬁ al kyl groups may be
optionally substituted by one or nore groups sel ected
f r Bhfnpihes; emypdimasay thereris preyidesky subsat efbcampepuads ef formula (I), and

phalﬁlﬁé’él,lllcallfac% p]lzt%ltelggﬁs RERQFMERIHR7 1S @ thiophenyl

group or a goup optionalTy substituted by one
or ompoae gf K6 ael Xtikad from chl oro, hydroxyl, nethyl,

h 0.1 - , b | d
B LA ARt s
15 4- QM&&&@&% h h
3- hydr oxynet ymO }aﬁ%{i&’ﬁ;ﬂp V é%%%’?ﬁ%% (X\-’herem the alkyl
hyghouRs payne Opﬂ@)wﬁr mtyptm&mlyby oBe hyrdmorey ptuepy |seletted from halo,
3- I a still further
n%v‘%mﬁé ?eﬁg%‘? %1 c?ﬁi}ﬁl as defi ned in any of

exnﬂgphlﬁBRW ﬂ)getlleb Wltla e 1ﬁ¢r@5§n|t5 +whibld th are %Bunci- %refér%ly form an
In, to, | bc d, Ilbe, IDb

I bﬁ’Pthnbily orsubgrtute;% mprﬁhwhn@, dh@mélphelmlq;!r e}ﬁlpembh)yl Ripiperazinyl
20 | S(pﬁﬁﬁ%%ﬁ'slﬁﬁétlt%&u er 5 raI-Z?H’ZY @gg@g\%&s‘:Né%l%%ﬁtg‘fﬁdhgﬁﬁémﬁdinyl

Clgréup;ldnxdl (e g rret hyl ) and nore preferably is H |If
RN, is t? nd gl S preferably selected from C3-7
ng Bate Fed ?m I'R's assoptonglly substifuteds Gy beteroatyilygroup, and an
se(g ohesl § nd nore preferably C5-6 aryl

Fﬁ %ﬁetgbg uggy%r% {/%/110 %yri dyl, furanyl, thiophenyl,
pyImeemothelr empypdinmngi there ,is provadeal & bybsetrofdangioyhds 30formula (I), and

75 Phaﬂ%%%%ﬁg%wrﬂ&g%%% gaég:té‘lif%‘}f Parf’n&ﬁul a;lné preferred groups
only one of X°, X® and X% is N;
R is an optionally substituted Cs.¢ aryl group, wherein the optional substituents are
selected from cyano, halo, hydroxyl, and Cy.7 alkyl and C,.; alkoxy (wherein the alkyl
groups may be optionally substituted by one or more groups selected from halo,

30 hydroxyl, C\.7 alkoxy, amino and Cs.¢ aryl);



t hi ophenyl . The aforenenti oned groups are optionally
substituted, and in sone enbodinents are preferably

wWGe et ed. Substituent groups nmay include, BPUL/GBR@®6/004327
not limted to, Cl-7alkyl, Q 20het erocycl yl ,
Co5- 20aryl, carboxy, ester, hydroxy, aryl oxy, cyano,
hal @z ni.trnR, and an no. V\D 2007/ 060404
PGF/ Geééd%/ gogeiber withy the pitipger t Nmizafhw@)enwmdtm@fnrably form an

EZggft;ll&%aSl? %@Bg%e ‘ﬁﬁ%rﬁ% b%hl%ﬂlog(ﬂiolhgf) p rpgggmg}, Iplperazlnyl

qw(lﬂmfeadtblylw $ubs€81{éﬂ) e @iparyahyll (preferably I‘a-lsiﬂ}ﬁtltt(t@d)g)r pyrrolidinyl
pro en met hyl (substituted with thiophenyl)) or
Cth is preferably hydrogen, and RN9 is
5 pr @{ﬁ% R TR Ol o R éRNgt
R LR o, e K an 0 @ P% {rvgtg tRe Htro%ré{o 'which they are bound
pr egrar aabhyte@yvhcaukw cc(malgmg bettviagnt )5 tdRN @n@l\ﬁiﬁmsswhlch may be

@éﬁ Elé'é’ t%e%g fromC(=S)RO, an optionally
§ 58S et eroaryl group, an optionally
Sumalfﬁﬂﬂﬁ@@ r%da@erﬁrﬂak a5 rividedndsudBe
subst it ut ed1C1 10 al re 1roupS et?)gtc%%ﬁdé of formula (1), and
phargiaggitisally geagatablesalts theremmgw ichc( =S) RC3, then
pr r ahl RNL1IRN12, where RNLI and RN12
0 PLERGIEN TR W

toge nltrogen to which they are bound

Rﬁnﬁahe)qoﬁbﬁmwciubmmhteﬁ@%omagfbu@gwﬂ%%ﬁﬁ é’pti@ﬁ&'l su%stltuents are
ri n RN1Q i s a -20 heter og}@ﬁ/%gr oup, is

pr & %‘F‘ag frymacyesoal@l%éxyéwak g#nd Groalkyh 1 alkoxp (wherem the alkyl
pr gf&ﬂb@%&& Ge- cﬁ);ﬁg%lgé gl%s}’l%ut%[ 8 ponew{?ls I‘no% rc?urp%ble}/erc eldnfrom halo,

i s_an optional titu razo
t hbydlpxylo@aly a]kubﬁtamlu@mmd‘,cﬁgayp[ ef er abl y sel ected from

h Cl-7  al d 7 alk RN
15 kg“ 3( %ONQ th %thae %%p%engpe\yéyclagﬁ%y %@é@\pﬂg}@ Pxgfprably form an

an eptidHally Pr ﬁfb@ﬁﬁ@dy ERifholing] dlﬂBxﬂHﬂJh]oM? %4 gfpgx\fl\ﬁ'h?pl piperazinyl

it 1s an optionally substitute
t héprefstabbn Al-subgidtuadh Jromapgrerarzim éplpfeeai‘tdy abbybstitite!) toe gyrrolidinyl

r a hydroxyl, C1-7 al kyl and Cl1-7 al koxy. If
Ng{?upségdCl 10 al kyI group, it is preferably a Cl1-10

al R§ fis WROWP Canteremie apt RN etogbthyr with tOhiable 100N Rkp they are bound
t preferably it is an optlonally substrtuted Cl-

20 aI m 8¢ sghonaesubistituiedemoimnbpliom ahiomsphdlinge [ptp@rldmefl piperazinyl

er , ?a?a){ Ns%)ll() gt&hfeg) %B%Qfé a%i B;h )(grﬁ%g%t}l% ngUJQSBW?ed§ or pyrrolidinyl

exgmopbe Cl- 7 aI kylth| o, C5-20 aryl, C3-2 heterocyclyl
Ch: 20‘{2% aryI cyano, ester, for exanple
ireng thert 41 Rigyided apubsat 46 comppunds of fprmaula (T), and

pharﬁ&celﬁkiﬂw %&&lee%?nﬂm%@tmﬁmo and
Y zflsléoxycar bonyl am no.

R'is a thiophenyl group or a phenyl goup optionally substituted by one or more

groups selected from chloro, hydroxyl, methyl, methoxy, ethoxy, i-propoxy,

benzyloxy and hydroxymethyl;

R™ and R™ together with the nitrogen to which they are bound preferably form an
30 optionally ~ substituted morpholino, thiomorpholino, piperidinyl, piperazinyl

(preferably N-substituted), homopiperazinyl (preferably N-substituted) or pyrrolidinyl

group; and
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In one enbodi ment RN1O is a group as shown in any of
exanpl es 8a, 8b, 8c, 8d, 8e, 8f, 8g, 8h, 8i, 8}, 8k,

w@190780408n, 80, 8t, 8u, 8aa, 8ab, Sac, Sad, SeT/GB2af06/004327

Sag, 8ah, 8ai, 8aj, Bak, 5951 Sam San, Sao, Sap,

8aq, Bar, Bas, Sat, 8au, 8av; Saw, Sax, Say, 8az, 8ba,

8bb,, 8bc, . Bpd, 30 8be and 8bg. R3 RMB is preferabl

an Kot NENaR | yWh%th“?taud 83’9 @gegleamwh@n@@sﬁn teowhich tﬁ/ey are bound

R O e e —
PCTpeR241p N33R ilited) 28omdpiBerazialy | RbKEFEMBly M dubdNduted) or pyrrolidinyl

to%%ether with the nitrogen to which they are bound
prefPably forma heterocyclic ring containing

e ol AT U I DS i 0, s

phatinprebutibelly begeptabke satts tHerguiffieovhi¢to nor phol i no, 5

thgﬁnn phol i no, piperidinyl, piperazinyl (preferably
N- suB¥tht uted), honopi perazinyl (preferably

N ®ibigtd ﬂﬁ&;gféhylagﬂ)uﬁﬁ&{ £ pheiy?Ydoup MR Qlﬁ}efs%sﬁm\%c? gogeone or more

group formed i's norpholino or thio rghollno,
ar &rouss epdecied yiroms wbhbro.t diydexyTheetipds metbéxr, r ethoxy, i-propoxy,

ar j r.phql i no. .~ 10 In one enbodiment R2 is
Pl o R keies

sel e an optionally substituted Cs-20

he®Re? aad W™ go@iier el R nieBEdromavhich SHES hiet Buad ﬁfe?a@ly form an
ro

aryl group. I n another enbodiment R2 is selecte m

NRRBHENEULY ansubstifuéidal morehmisei t driemomhofinohepipetidingl, piperazinyl
i ¥ | - L
o PR RIS 0 KRR o B

sulgsdupt aided with one or nore 15 groups sel ected from

h . 3 [ b | 1 .f .l 3

m); 635;( mﬁjﬂov?l?% IN§, |ra1?d Rﬁg{qgg%wgh%e%ﬁ@ggg %nv?/hich they are bound

hy ¢8:axY e tdbébholin®, 2thibhbiphbiitid, h 'ahqg/ﬁ“ I 5 :

aryl gr ng aig Osﬁloi/m In g{%} g;(;’eggpr?gl e ’92\@8%%%190(?%&%1}' N

9d sulgtifutgl), leamordperaginyl Jpref@hbly 9 N-shstitided)and Paeolidinyl group

Preferably .. 1.S,NRNSRN6, .where RNs and RN6 are as

or SoRG Ry BT AR Cothgn e S TbRe Ferlb RS and

RNGn b G@@iod @inbotlintertt, NBeriis pRE|RAIOsuBbOR chbRPYulstdRa (1), and

forma heterocyclic ring containing between 3 and 8
tﬁ@%ilnh\élllqu be substituted. The

ri ?@ispl(leferabl y has from5 to 7 ring atons. Preferred

optionally substituted groups

R’ is a thiophenyl group or a phenyl goup optionally substituted by one or more
groups selected from chloro, hydroxyl, methyl, methoxy, ethoxy, i-propoxy,
benzyloxy and hydroxymethyl;

R™ and R™ together with the nitrogen to which they are bound preferably form a
morpholino or thiomorpholino; and

R? is NR™RM where R™ and RN together with the nitrogen to which they are bound
form a morpholino, thiomorpholino, piperidinyl, piperazinyl (preferably N-
substituted), homopiperazinyl (preferably N-substituted) or pyrrolidinyl group
optionally substituted on carbon with one or more C,.4alkyl groups.

In a further embodiment, there is provided a subset of compounds of formula (I), and

pharmaceutically acceptable salts thereof, in which:

X8 is N;
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i nclude, but are not limted, to norpholino,
t hi onor phol i no, piperidinyl, piperazinyl (preferably

woOk@abewds ut ed), honopi perazinyl (preferably PCT/GB2006/004327

N-substituted) and pyrrolidlg% 25 Preferred
N—substitangs fortthe pi per {nylland hogopipgraz!nyl
groups include esters articular, esters bearing
‘B‘% » A Iéydlhlgﬂophﬁpnyé,s 4anet&a};§)h¢n}du Hemiethosyphengl, g3-hydroxymethyl-4-

%6@0% st f{é:HZ %B’%’rfgﬁ%r‘:&%ogl ncl43biyéh@i?'-pﬁlenyl 3-

al%ymmxgﬂﬁﬁ@r@hiyhyabnyhgmimﬁmng@gygs may bear one or

stiituents, for exanple one or two
su H?st ianddit stogeghenviith the afteager do grivelp thearase honpth préferebly form a

an%ﬁggﬂﬁﬁkgh@%hnwéﬁﬁfﬁo%&gspreferably substituted

tituents. |If these groups

bed®” it WR RYhyhers LRB'éfand BEhtagethet Wethaehangropee fewakhthénare bound
separate carbon atoms. Particularly preferred groups
i ncl ude: V\D.2007/ 060404 PCT/ GB2006/ 004327 -29- "'N O

or p or 4. enbodi of the i N ention, there is
provi ded {sanset of| cgrpounds ormula (1), and
ph?rnac ut | yr @a€C (hl e salt ereof, in which:

ont'§" e of X5 X6 and X8 is N 5 R727°8Pse| ect ed from

an e ﬁtfhﬁhlé:ﬂ dndbod st theead pferidd AbuitketHrUdmhpoRi of formula (1), and
NRNt RN2,  NRN7aC( =0) RC1 ahd NRN7DSOPRs2a. RNG and

thmﬁggﬂH@hYﬂF%ﬁﬁ®h€mH$ﬂw&génnwﬁnﬁhlch they are bound

neterocyclic ring containing between 5 and 7
r|n a OnB whi ch may optionally be substituted; and

R2R'sisel elcéfﬂ@kof)hﬁml NRNﬁahI@LphaiylomtmethakypheﬁybSBJhtyaioe(simethyl 4-
C5_20 heteroaryl group, and an 10 optional
suBstheyrgngds 20 aﬁ*%megla@iyp‘l hmozsmhenélr rrtﬁ‘é@ﬁd@mphenyl 3-
th ds of fornmula
( I %&&%@Mﬂg@ﬂﬁ%gﬂ@g@% %@8@3%{?\% salts thereof,
i n RMiaot R Sribgetioarevit tHéBmtrX@erataﬁwMR:hithe}P\lareRYodnﬂ meferably form an
ptio ubstituted, C5.6 aryl group, wherein the
f“‘flﬂ'ﬁjﬁjflt PiPpoiRtandr e 15 sel ected from cyano,
halKg!IS RRAP RO herd A gﬂd.ﬁNa{d@é{heF‘%h%—Klt@F&?ﬁy which they are bound

(wherein the al kyl groups may be opti onall

substi tuted® by one or ynore groups +sel ect ed fron1ha|o
hydr oxyl,, al kox am no and _6 aryl); RN3 and
RN4 t oget er ith tf trogen A hi ch they are bound

preferabl Oan ,,,,
form a group.

In an embodiment of the invention, there is provided a subset of compounds of

formula I(A), and pharmaceutically acceptable salts thereof, in which:

only one of X°, X% and X® is N;

RV is selected from C(=S)R®, an optionally substituted Cs.o heteroaryl group, an
optionally substituted Cs.o aryl group, and an optionally substituted C,.jo alkyl group
where R is as previously defined;

R is an optionally substituted C;.¢alkyl group;

R™ and R™ together with the nitrogen to which they are bound form a heterocyclic
ring containing between 5 and 7 ring atoms, which may optionally be substituted; and
R? is selected from NRNRM, an optionally substituted Cs.oo heteroaryl group, and an

optionally substituted Cs._,g aryl group.
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optionally substituted norpholino, thionorpholino,
pi peridinyl, piperazinyl 20 (preferably
woOk@abewds ut ed), honopi perazinyl (preferably PCT/GB2006/004327
N-substituted) or pyrrolidin # group; and R2 is
sel ected from NRNSRNG, an opttonally substituted C5_6
het eroaryl group, and an optionally substituted C6
ar yp a@@tb@rpﬁrgqullaﬂl@it there s PBOEdadensubsetnd icompoupdsofifamaula I(A), and
r and 25
P har%ﬁﬁéﬁscaﬁ&ta gﬁ%&@%@gg&% ’Ilg%ggfl’fs thereof, in which:
onbmynnedﬁxﬁQﬁaﬂ&XémdﬂXS is N, R7 is an optionally

S\hd t ut 6 aryl up, wherein the optional
g%t i 4% r§)%§?e ans%l?t@élﬁ sppgitvted orres, hptgrasrylhgigppx gn  optionally

subs%?\%g@i@sza?yggém ﬁa]nrg{}t%ﬂ‘agg %’sl,utﬁaé\@ﬁ%@ 8. t hglkg lé}((lulp where R® is
NR'g rIbnganctwhatct@H ﬁmd')R{\I Rabgether 3@tththe Inctmgen té-hichathkp %n¢, bound form

no..and 2007/.060404 PCT/ GB2006/ 004327
ahe?eﬁ QR%HB%SOWH{%@%‘P’% W ripgatomsir ogen to which

theP’ a4 @BHB‘&U&E@U?EQMW%B .man optionally
subs; |tut ﬁ ol i no i onmor phol i no, piperidinyl,

pi y?er andﬁy togqs %‘f\éﬁlaidieymmogmbm whwhehéy are bound preferably form an

ho razi efe bstituted) or

py r aVnyt SEW&‘%{) s{ Nﬁﬂé Osnh @HRSTIENQEL o npiperazinyl
RN@pI%:f@:ﬁﬂﬁ &-sistititdd) eh&hd;ﬁﬁtﬂ@ﬁn}l%ﬂ@férﬁﬁly@%ﬁbsﬁf&e@%'}ﬂ'rrohdmyl
forma heterocyclic ring containing between

ri GEOU% B mhlch nay be optionally be substituted. In
a fRant |§ Ectg ﬁ,?ﬁr gtl al%rs%% d[e%d 565;1?' eifoaryf group, and an

corrpoun harnec eut
acopp@amweubaﬂmedtheﬁegﬁnmln whi ch: 10 only one of X5

X6 _and R7 is an optionally substituted
ar i a@ﬂ}tg‘?ﬂ?mhfaﬁepeﬂnth@%s sptidsda S@éﬁfsct W@@ﬁﬂ%dsa}fémmma I(A), and
pharfh &8ty faéc%g?a%}éas\rl\éﬁs HeRoP.in {rﬁxy' and C1_7 al kyl

and erein t groups nmay be
oppnbﬂakki)éu amd edNpy one or nore groups selected

%m(ha' ocﬁl\éﬁgb@@[\mgl{%{]}-a &l??lg; %YI q‘fl%[nhﬁg ﬁqu’t’&e@e‘Wﬂi‘ ¢he nitrogen to

Wh walicH ey aRrdule Yaith P habricall cyrﬁg%dﬂtﬁﬂmg RRE/RA! dr¥ 8 ring atoms,
substituted norpholino, thionorpholino, piperidinyl,

pl 9@{1 quaﬁglp grqtm@t@na]br ylbﬁntgltﬁglswnth omieeek) ore groups selected from halo,
pyr oI : @; ST le(grl gIPJ 8{ 7e 51 ox , OF a pHeny Ig%ol{ltpeod 1onally substituted with one
or more groups selected from halo, hydroxyl, C;.7 alkyl and C;.; alkoxy, or a Cy.¢ alkyl
group optionally substituted with one or more groups selected from halo, hydroxyl, C;.
7 alkyl, ether, for example C,.7 alkoxy, thioether, for example Cy.; alkylthio, Cs.y aryl,
Cs.20 heterocyclyl, Cs.po heteroaryl, cyano, ester, for example —C(=0)OR where R is
Ci7alkyl, and amino, for example Cj.alkylamino, di-Cj.7alkylamino and
Ci-7alkoxycarbonylamino;
R is a methyl group;
R™ and R™ together with the nitrogen to which they are bound preferably form an
optionally  substituted morpholino, thiomorpholino, piperidinyl, piperazinyl
(preferably N-substituted), homopiperazinyl (preferably N-substituted) or pyrrolidinyl

group; and



group; and R2 is NRNSRN6 where RNS and RN6 toget her

wWth the nitrogen to which they are bound 20 form an
w@pio7oebd y substituted norpholino, thionor phoP@€TGB2006/004327

pi peridi nyl, piperazinyl (g?fferabl y N-substituted),

honopi perazi nyl (preferably

pyrrolidjn group. I.n further,_enmbodi nent, there is
privvis SBM st@éthg@né&Ng e B‘flthf‘gg Riffogep 19 YVE’H’E‘&EGY are bound

p i . t foo i i -
DU SUISBLIY AGPERNERLE SPhsp Depling BOY Sl s b
opdptionallyl e sibktttiietiut ed by one or nore groups sel ected

T ST 0 O e PO SN o e 1),

substituted) or

5 and pﬁigﬁlf?icgﬁﬁbﬁa%;abcép%l@éathﬁ egesb(ia whikigh they are bound
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thi'o
subsh ihetet @y clyy, ©ae beteroryle cyapopager, el examyde FCGRO)OR where R is

chl.orq, .hydroxyl, .nethyl, methoxy, ethoxy, I-PLOPOX .

T RS o PranEfr O TP Ry EGeyamino  and
W gDty Sirb6BA&Rinb0 Whi ch they are bound preferably

forman “optionally substituted norpholino,

t hROnisrpsshylrgsoupi peri di nyl, piperazinyl (preferably

ﬁ ttﬁi‘ﬁ {{tﬁ g(%}fhg{:] %E@Pti[hg ﬁlﬁtgpiz,%?ﬂﬁh Vélﬁél?éh_eeglga?%)ﬁound preferably form an

prefera 5orman8.30 optional ly substituted
noomishote ofoX, MXiandd phdl i no, pi peri dinyl, pi perazinyl

2 & ARG SRIRURE: B 0 PRI nfeetter wi the poeen o

m@@ﬁ) g@@@é‘@&ﬁ%f@%é@@ﬁ@ Zifig cotdinfgy betwbENNSERINGS ring atoms,
re

t haya Ryrezobrognetp opdenallysubgpitiied aithyons gb store grosgs selected from halo,
PRRSbA%, SRUSTREEI.ofL A ChPNL RS St v e
(eise sk basttadoaogy St Gt @41
C OFFRBIR ARfEONgHLY FERRHIET Pith ong ﬁam%%rgﬁﬁwfm@}rw Rai5: hydroxyl, €.
ac Cﬁgﬂg%ﬁr, $& éx%m%)?@e@ €0 lko;;k)lﬂ DALY fc?f%xh&lpli%c RialkyilRo, Csaoaryl,

and RN6 together with the nitrogen to wh

goup oOptiona

group a phen

yl roup;
optionally ~ substituted morpholino, thiomorpholino, piperidinyl, piperazinyl

(preferably N-substituted), homopiperazinyl (preferably N-substituted) or pyrrolidinyl
group; and

R? is NR™RM where R™ and R™ together with the nitrogen to which they are bound
form an optionally substituted morpholino, thiomorpholino, piperidinyl, piperazinyl
(preferably N-substituted), homopiperazinyl (preferably N-substituted) or pyrrolidinyl
group.

In a further embodiment, there is provided a subset of compounds of formula I(A),

and pharmaceutically acceptable salts thereof, in which:

Xt is N;

RN is a C(=S)NRN'RM? group where R and RM? together with the nitrogen to
which they are bound form a heterocyclic ring containing between 3 and 8 ring atoms,
or a pyrazole group optionally substituted with one or more groups selected from halo,
hydroxyl, Cy7 alkyl and C1.7 alkoxy, or a phenyl group optionally substituted with one
or more groups selected from halo, hydroxyl, Ci.7 alkyl and Cy.; alkoxy, or a C; alkyl
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15 R2 is NRNSRN6 where RNS and RN6 together with the
nitrogen to which they are bound form a norpholino,

wao kioanersphol i no, pi peridinyl, pi per azi nyl ( pr ePer/aBRop6/004327

N- substituted), honopiperaz gy (preferably

N-substituted) or pyrrolidi n§ group optionally

substituted on carbon with one or nore Cl_4al kyl

gr GUP®. optienally wbstifatedarifibenmermmoreereuns selscted Seindeado,dydroxyl, Cy.

S0 20 OTPRLDARC 5 LU 8y APl .o

X8 U330 N’,teﬂBZydlﬁl @s-tz(h]l@ﬂbg@’y | cy@h®,Ugdted) fok eRh@PM —(QK@FI)OR \avhere R is
ptjonally substituted one or nore _groups selecte
6Jm gg}’]e))r/o andy HRRY, | Ohetewnplen&me&ylanewo@ -Cy.7alkylamino  and
i - y and hydroxynet hyl; 25 RN3 and
RN?‘?‘%EE’?’WS’F V\?ltéﬁh?ﬁe nitrogen to which they are bound
pr &Oéusadainyﬂlfybgnmup, nor phol i no or thi onorpholino; and

RZNsNR and RN6 t ther with the
o GBI o WPRLE b Jeat BOBBUIR By AR SHEI bl form an
th PABMAPRO! EiRsituRidPe i Abiino, PitRBHRA h ( PhifeGAN,Y I
N- Osubst ?t ut ed)1 hormpolq%)er arllgl nyl p?ﬁe er g’b %ﬁje 9 piperaziny
I\I- ﬁm@&fﬂﬂwlNé&i)bsbﬁutqd}),rh@hopﬂpmgrztmﬂr(p%ra@@ Noptbstinaéd)yor pyrrolidinyl
gtltut d on carbon with one or nore Cl_4alkyl
a further enbodinent, there is provided a

S u Péei Nef RSrpeund?’® afd R}dfrtﬁyétﬁer(vlfﬂh th@Aétrogen to which they are bound
phar maceutical ly acceptable salts thereof, in which:

X8 forgn ap onipnatin vyt busumprho ez dhisromiwbino, piperidisylapiperazinyl

4- E@Jgr O%Wﬁbﬁtltﬁte%%@&%?%mﬁl f‘pr'érFetrJB(fff(Npsu%nt)ftuted) or pyrrolidinyl

3 graipiret hoxy- 4- hydr oxyphenyl , 4- hydroxyphenyl 3-

hydr o enyl o a 3- hydroxyrret hyl phenyl group;
ygn ﬁeﬁ%ﬁp mwtt Hhergés piopdsd ensubset i @mnor@@g}s af formula 1(A),

and ?ﬁ’é&ﬁﬂc&ﬁi‘%ﬁﬁ'}? Q&Ekftaﬁlgrsgl@thel%offql\g%?l 4- o or

| Qrror phol’ no; where RNs and RN6
todetih®™r with the nltrogen to whi ch they are bound N

N B0 RO e BB KPR LLICE, i pivogen
f Olixﬂi'ﬂdhﬁ\thé}L hre BAA form a heterocyclic ring containing between 3 and 8 ring atoms,
or a pyrazole group optionally substituted with one or more groups selected from halo,
hydroxyl, Cy.7 alkyl and C,.7 alkoxy, or a phenyl group optionally substituted with one
or more groups selected from halo, hydroxyl, C;.; alkyl and C,.; alkoxy, or a Cy alkyl
group optionally substituted with one or more groups selected from halo, hydroxyl, C;.
7 alkyl, ether, for example C,.; alkoxy, thioether, for example C,.; alkylthio, Cs. aryl,
Cs.20 heterocyclyl, Cs.zo heteroaryl, cyano, ester, for example —C(=O)OR where R is
Ci.qalkyl, and amino, for example C,jalkylamino, di-C,salkylamino and
C.7alkoxycarbonylamino;
R%isa methyl group;
R™ and RM together with the nitrogen to which they are bound preferably form a
morpholino or thiomorpholino group; and
R is NR™R™ where R™ and R™ together with the nitrogen to which they are bound
form morpholino, thiomorpholino, piperidinyl, piperazinyl (preferably N-substituted),



pharmaceutically acceptable salts thereof, in which:

10 X8 is N, R7 is a 4-chlorophenyl, 4-nethyl phenyl,
wda20eenbasd/ phenyl , 3- hydr oxynet hyl - 4- net hoxy- pP€ngB2006/004327

3, 5- di net hoxy- 4- hydr oxypheny. 6.4 hydr oxyphenyl, 3-

hydr oxyphenyl or a 3-hydroxymnet hyl phenyl group; RN3

ang RNA together with the nitrogen to which they are

botefaopPeRenghinyetemp i Mysubstitutedhipsrotidinskienenp phidtraly;

an | Wﬁ}ﬁjyﬁg NS can gether with the
ni girbggtéllrt]&to Icht ey&are ggﬁ%}ﬁﬁl\goﬁ&* NNNUTforma
O br a Qugheygmbddiment, thieteoidi providedh dubsetiof\eefipotids dthfifula I(A),

i.S provi.d a subset of conpounds of fornula I(A),

and m‘gﬁ‘fﬁaﬂlﬁég'eaﬁ?@%&ﬂ?aléséb@ﬁ{’gm%( Bl ts thereof, in
5 whix iy N20 only one of X5, X6 and X8 is N, RN1O is

sel gcted from I:ISM:%CS, an optionally substituted

C5R20 ihet @FSaNRT 8 GugrpummherspRI' O remldi 'S wdsettiet whigtdthe nitrogen to
C5, 20 | _group,.and an optional ly subhstjtuted Cl_10,
O R R A OB IR BER bt Seding atoms,
| SoitdipRREd1e BRdupoptishaly dubbt@tteGuith Aekor m@E QRips 21BN from halo,
and RN4 together with'the nitrogen to Ich they are
bokirfHoxdr tm-nalket anddeyalliaxy, o aphenyhgmiup ioptjoreslyvwebstitated with one

0 206 ol i Qe MRt BB AR O3 hY B8 SUDSHLY! 6% ¢ alky

sustip bptielIg5uRAitixed exbanglor ﬁfo@éignou stl@ed @A LY droxyl, C,.
subsigat uted C5 20 arél glroup. WD 2007/ 060404 _

poTiisEs 66T douSemple 857 plkosn dhipetheis forouample Cit dlsylhio,«Cs.o0 aryl,
preyi set 0 A .
D et Gyl PO PR, Bhel B Ml ECEBIOR. where R is
onCyratlyd, of aid, angndoiXBexample BNdlkylambor SHRC3 alldlamino and
opt,i onal | 1gubititut ed C5_6 heteroaryl group, an

opt FEHEFY Ao YBEL t ut ed C5_6 aryl group or an

opR‘Phgaldlé{h}q §l§ﬁ';t uted C1_10 al kyl group where Rc3 is
NRNLIRNI 2, and where RN11 and RN12 together with the

ni R ogehRE'G tagetheh wiltethearigograutodwhishrthey are bound preferably form a

morpholino or thiomorpholino group; and

15

R? is NR™RM where R and RN¢ together with the nitrogen to which they are bound

*

N N N
L O

20 form a 07 or W ROT o group.

In a further embodiment, there is provided a subset of compounds of formula I(A),

and pharmaceutically acceptable salts thereof, in which:

X is N;

RV is a C(=S)NRM'RMN?2 group where RN'! and RN!? together with the nitrogen to
25 which they are bound form a heterocyclic ring containing between 3 and 8 ring atoms,

or a pyrazole group optionally substituted with one or more groups selected from halo,

hydroxyl, Cy.7 alkyl and C,; alkoxy, or a phenyl group optionally substituted with one

or more groups selected from halo, hydroxyl, Ci7 alkyl and Cy.; alkoxy, or a C.¢ alkyl

group optionally substituted with one or more groups selected from halo, hydroxyl, C;.
30 7 alkyl, ether, for example C,_; alkoxy, thioether, for example C,.; alkylthio, Cs.o aryl,

Ci0 heterocyclyl, Cs.pg heteroaryl, cyano, ester, for example —C(=O)OR where R is
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a heterocyclic ring containing between 3 and 8 ring
atons; . ROB is an unsubstituted Cl.3 al kyl group; RN3
wW@ea7mbed04 oget her with the nitrogen to which tPEYGBR@®6/004327

bound preferably form an 103ppt|onally substituted
mor phol i no, thi onorpholino, piperidinyl, p:pera2|nyl

ref bl y N-substltuted) honopi per azi ny

plce f/a%am y A F5ERPs OB dFXaRPLBY (Ch gtligiamjito, glli'@upalkﬁlﬁgllno and
R2 NRNSRNG6, an optionally substitute

Cj%ﬂ%?§§§§§§Y$%@gtp, and an optionally substituted

C6Rarwwlgﬂhmpgom& I n anot her enbodi nent, there |s

ed & ounds of forrrula I (
R REAT ST 20 e oD B Saior hichaRBiotte Hodhirpesbly form an
onluu@ & %HSN RN10 is a
—ﬁés N%ﬁig%glrﬁl%g }é(?io Oag}gu g RN11 and RN12 together with
hg i NRoden w Rﬂ Ee’ﬁpgﬁha Withitiee ditogerato which they are bound
heterocycllc r|ng cont ai ni ng between 3 and 8 ring
at ons, 20 or a pyraz l e group optionally substituted

with oné™ re gr sel ect-ed Ny om hal o, hydroxyl,
ClL 7 al ky and Cl1 7§@ibxy, or phienyl group
optdsengl | y-albsed tlt w“t h ®ne nore groups

sel ect ed fron1ha|o hydroxyl, Cl_7 &R and CL_7
al koanotheprasgecChf ﬂleahk@ﬂuon,gpe@ti@vll%ﬂ%dnﬁ}jb@hﬂ?/ oﬁthﬁ&%‘l'énﬁbﬁ dre any one
e or. nore s sel ected fromhal o, hydroxyl,
of th\‘é'?txal?P FQ&Phaf’é'@ﬁ%&maﬁﬁg?“é&tébflﬁ|SéltSdilerP05| koxy,

t hhpﬁflﬂ@kr adpRét ﬁ%ﬁ@ﬂv@n&réaﬁkﬁlﬁ{ E&#ﬁ’oun(&?eggleqﬁ‘%@n’tlon are any one

C3_20 heterocyclyl et er oar
of Exemp@@@bd&@p@ OR VihBr,d1,Rni,sln, a:d, manq,ymb abe 1d4] mb 1bf, 1bg,

d
toh, iBga ﬁoxygg’r oﬁy’la%mé aﬂ] g@ %hsh]aghgz(hé‘:’(g’lé’?g]&n% %Q@uam 8ab, 8ac,
8ad, %&48&@@@% I8ah, 84i1dy; tdaR, Sﬁltga%gﬁntgéo pctﬁac{ RRay gﬁg BaPRUD Ry, 8aw,

yforman 30 optionally subs

8ax, g@f é%?&bﬁo%bt ﬁb@r&bﬂpﬂaﬁ |8 , 9ap9lpé\c; o, r9el 9f, ﬁgpﬁ&r &1,i%y9k, 91, 9m, 9n
and da@r&fﬁlﬁﬁ -c)éu asl’lg éptteﬂ}lgg%lfs liler | perazi nyl

(prefeera trrolidinyl group; and
Inclu&ésmﬂé’rfﬂﬁﬁﬂ@4 PCT/ GB2006/ 004327 -34 Wis NRNSRN6

Qgs RN6 t th th the nitrogen to which
%ﬁﬁ? I‘o’g‘g /BOVE Y E@eiw,;@%@;“% VROMIEES, (9 selintodyatd, pyotected forms
and ﬁi@@h‘ﬁ?? Bf %hetsé) cOmbbilis A R &GHis. TBY: Q}gamp%) t4 enallde Re carboxylic

I tuted
acid (-COOH) also includes the anionic (carboxylate) form (-COQ"), a salt or solvate thereof,

-

as well as conventional protected forms. Similarly, a reference to an amino group includes
the protonated form (-N+HRIR2), a salt or solvate of the amino group, for example, a
hydrochloride salt, as well as conventional protected forms of an amino group. Similarly, a
reference to a hydroxyl group also includes the anionic form (-O"), a salt or solvate thereof, as
well as conventional protected forms of a hydroxyl group.
Isomers, Salts, Solvates, Protected Forms, and Prodrugs

Certain compounds may exist in one or more particular geometric, optical,
enantiomeric, diasteriomeric, epimeric, stereoisomeric, tautomeric, conformational, or
anomeric forms, including but not limited to, cis- and frans-forms; E- and Z-forms; c¢-, t-, and
r-forms; endo- and exo-forms; R-, S-, and meso-forms; D- and L-forms; d- and I-forms; (+)
and (-) forms; keto-, enol-, and enolate-forms; syn- and anti-forms; synclinal- and anticlinal-

forms; a- and B-forms; axial and equatorial forms; boat-, chair-, twist-, envelope-, and
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In a further enbodi nent, there is provided a subset of

conpounds of formula I (A, 5 and pharmaceutically
waewepsrd e salts thereof, in which: only one PET/&EB2005604327

and X8 is N, RN10 is a C(=S)NRN11RN12 group where RN11

and RN12 together with the niFtfogen to which they are

bound form a heterocyclic ring containing between 3
halfehpar-Rrmpnendacemnkinatians thengof, detsirafigr calectiyelyorssirred to as “isomers”

‘ |t ~W th one or nore groups selected from
(or ﬁ%ﬁq‘g%d%%&ﬁgér oxyl, Cl1_7 alkyl and Cl_7 al koxy, or a

phényhe GoaipouaPlis GAatdytaBiub Storhltieehay tXisOne a AamBBY &f different
groups selected from hal o, hydroxyl, Cl1 7 al kyl and
polymorphig fessy  or a C1.6 al kyl group optionally

Su_ . . e 3
S05GAL 1 S 00805 IR R RS AL e fom
the &drloXiyomens?,omt hwed, hefrein, epcastlceurfll(of @hktj/chtidliﬂa(b), isomeR0(i.e. isomers
.aryl., . 20 het.erocyclyl, C5 20 heteroaryl, cyano, .
whidifiger i CoRBRrHPRS besedy Dk Aty by thepggjtion of atoms in
d ' 0 | NQ .
3 S BATEL o G YR o i oo gt s
refefegceatonits stpdctyalaspmeRhlby drocty Rihyt ggaphe«HMH.h Strhidarly, a reference to
nitrogen to.whic hey are bound preferably form an,
ortnh{ogHERY L BR 2 BE et Pt erEh oo SORPRA Ssomer, meta-
chloBorehyldi M¥lvevdtl REERAMRY o 22BladsPE§tAICRREY may well include structurally
. N-substituted), honopiperazinyl (preferably
isomqrig fpeng fallingdyitln thay elasy (edi. i allgr dngbudeameprigyliagd iso-propyl; butyl

inclv?ﬁ(?’s\l\?ﬁ;\lg ov-\'{t1 Eéecg, %}% t%%%}]lgrl}lﬁ P%ﬁ%%gﬁﬁe&mi%ﬂgéqgsm%g—[ 9’)96?6?—, and para-

metisaxyphértyllt ed nor phol i no, thi onorpholino, piperidinyl,

pi perazinyl (preferably N substituted),
ho%ﬁi%@}’%ﬁ?ﬁ%ﬂm{ BoesFIot RETLYINND depiempti faas, fir example, keto-, enol-,

p iyl .. 25 grou a r . ' Ger e
ond PSB! a5 2, O Brorkled 0% IUEIiRED kTR, B! Chetorenol,
iminefedapiver; amodeitiicablcyhdconidimiingdise) titrosdietierf thidketone/enethiol, N-
.. which: X8 is N RN, 10 is a C(=S)NRN 11 RN 12 group

mtrWé‘P’E)XﬁRIZOli‘ngﬁﬁméaci'?lt’fooget her with the nitrogen to 30

WNiNgHe THABYpeRIRally Witdudel MR 3fh SIREEP! it dbhfPBunds with one or more
___containing between 3 and 8 ring atoms, or a pyrazole
isotapiosipsbtionn af dryexsmplet Hiraayebe ini anly isntepio forny iechgtiog 4, H (D), and

| ect f. hal o, .hyd: .. Gl Bal kyh Cl.,7. . .
B 0D SR <At Sl LT Ly i
form Rcludifig HOr smddPoupsl theliret ed from hal o, hydroxyl, Cl1_7

al kyl and C1_7 al k,oxg, or a Cl_6 alkyl WO 2007/060404
PCHNdgss stisrpiasgspycified, a reference To a parficular compound includes all such

isomeric forms, including (wholly or partially) racemic and other mixtures thereof. Methods

for the preparation (e.g. asymmetric synthesis) and separation (e.g. fractional crystallisation
and chromatographic means) of such isomeric forms are either known in the art or are readily
obtained by adapting the methods taught herein, or known methods, in a known manner.

Unless otherwise specified, a reference to a particular compound also includes ionic,
salt, solvate, and protected forms of thereof, for example, as discussed below, as well as its
different polymorphic forms.

It may be convenient or desirable to prepare, purify, and/or handle a corresponding
salt of the active compound, for example, a pharmaceutically-acceptable salt. Examples of

pharmaceutically acceptable salts are discussed in ref. 25.
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-35 group optionally substituted with one or nore

groups selected from halo, hydroxyl, C1L 7 alkyl,
we@eheneo4dor exanpl e Cl1_7 al koxy, thioether, foPCE&BIEH04327

Cl1_7 alkylthio, C5_20 aryl,_3&3-20 heterocyclyl, C5.20

heteroaryl, cyano, ester, for exanple -C(;C?Elehgre R

is Cl 7al kyl,.and am no, far exanple Cl 7a am no,.

i TR STATP Sy 1EF Fominynd i EoRE! bRyt BGHpRaheigp ich may be
aniohft @.gTEIOGOHLRYMe RNS0gNeheRNA sh10 el NEE f%i‘llﬁela WHE a suitable cation.
nitrogen to which they are bound preéferably fornwgn _
Exagiples oh gritaple inesganicicasipnsrinouris] buogre tnbt bmited g dlledi, metal ions such

¥ i . piperazinyl . (prebera >N sybstituted), 1t
os N3 RS P LR L PP s\ AT e i Ber caony such as AP
Exapyles afi itale ordéhi@loatisris aBRdE2biitSarbRYSENG WS’ 8mBNRium ion (ie.,
nd RNG together with the nltro%qn to which t+hey are
NH.phgsubss dFMBORIVGH I0S e 8w AFTR U NEH R NFARY i AR« )b| Examples of
j; 9 ' i di nyl iperazinyd ( fera .
somf SRR MESHAMRS aoBEEIoR bre BOEHARID o, BT dlethylamine,
dicyMoberyddrhine) ed friethylpminep! i dutpthmin@f OURthyléneldfandnd, ur t §8&nolamine,
. enbodi.nent, there is provided a subset of conpounds of
diethagplamying. | piRprazing, Pegrelpminee Rhcasbryzyniapt ghplines ameglumine, and
i NodcK ' ' 0| .=S) 12
o e S AR A Rkt Savt e Ak ae AR b @ common
quaterarydmmbnitteipn as ¥(Gdysd form a het erocyclic ring
co ini ng between. 3.and,8 ri atops, 20 or a o
oy H=051 QM BOBTA 15 FtioBifaloF 5 arERsianebarowp pRhigh s beygtionic (c.g.,
-NHg iy e -3BLEL Hed f s0MnBabe forthedvaxy h sui%l')ﬁe-‘ aftbXY Ex@flles of suitable
. _Cl1_7 al koxy, or a phenyl group optionally substitut ged . .
inorggnitharspres inghudapbuet aje aapimeed éa tthosef depived ditom theyfbilowyrg, inorganic

. 1 7 al Kk . Cl al kyl . .grau .
R TN G T .
and pledsphéreds.f ERamplel of shiybicodghnic Ghions TnckhdeY but %{iﬁ?f 1infifl to, those

| e Cl1-7 al koxy, thioether, for exanple Cl1_
derivgﬁﬁgg{nh itlga’ f@o_\yi@gaglsg]apiczgci@g_ Qc@tip,epmpi@yn& fuccings, gycolic, stearic,

- . . , ] - (=0 OR, wh R .
paln'Ji?tgé, el%%ﬁ:‘%gﬁ(l;cl?%gﬁac, Saht&ic, ({ugf;c, g@%ﬂcg ai?%gb}gﬂ) Meé?hfel?r,ygi,roxymalelc,

am no,
phengtlac@ic, 7 allitghinyi nspatic,  enioiZal Komaraiay bk BalicyE¥E  sulfanilic,

2R, GEOLR RSN LogeLhel I She i, ctne
disullfai ) alif Ois@hichit, QARERNAd ngccg{i@.u@xaﬁ’lﬂges of suitable polymeric anions
include, but are not limited to, those derived from the following polymeric acids: tannic acid,
carboxymethyl cellulose.

It may be convenient or desirable to prepare, purify, and/or handle a corresponding
solvate of the active compound. The term “solvate” is used herein in the conventional sense
to refer to a complex of solute (e.g. active compound, salt of active compound) and solvent.
If the solvent is water, the solvate may be conveniently referred to as a hydrate, for example, a
mono-hydrate, a di-hydrate, a tri-hydrate, etc.

It may be convenient or desirable to prepare, purify, and/or handle the active
compound in a chemically protected form. The term “chemically protected form,” as used
herein, pertains to a compound in which one or more reactive functional groups are protected

from undesirable chemical reactions, that is, are in the form of a protected or protecting group

(also known as a masked or masking group or a blocked or blocking group). By protecting a
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R2 is NRNSRN6 where RNS and RN6 together with the
nitrogen to which they are bound form norpholino,
wao kioanersphol i no, pi peridinyl, piperazinyl (preP&r/aBkoo6/004327
N-substituted), WO 2007/0604Q4 PCT/ GB2006/ 004327 - 36
honopi perazi nyl (preferably substituted) or
yrrolidinyl group optionally substituted on carbon
reacBye gwg:tlgpalng;pgp,gfigtmqgwlv@w@gpgtheq wpsoteeted pegetive functional groups

can A BE SR Ry HRLE S B 1 et 95ho: b GRPROMI Bu Sl may be
removee @sfallyiin avaibsbqueht X8p) withbutRNb&antially EfceBhhRML ddmdlder of Jthe
[ oup, wher e RN]% a? RN12 together with the nitrogen
md?%‘ S hiCe Pt KPP BEF8und f or m a heterocyclic ring
COMoRl dxhigleb &l Yi?(ﬁ@xgséfﬁﬁjp Sndy BY #bRBRd asChn %ﬂ@fr(aéﬁg r an ester

roup optionally su ituted wth one or nore group
(-ch@lCéBb, dr éxaonpléyasog t-bhitylieibry la, be@dyl 7bexizkydry buliphEhyethyl), or trityl

corfpignd B oS 2P R A oot e
(-0CEOica, kyAaand C1_7 al koxy, or a Cl.6 alkyl group
optionally substituted with one or nore groups

selFee csampleonn likdeby dhpr ketope grap may diekgrotectedhasr an hestal or ketal,
. k ioet L~ Qr _exa Cl..

nfAIRL St A 88 Dt 8 BIRY 6 Bl oo, v
reactieh evidgrfph exayplepa @ihet, altchol.eXBigphidehyde=6) KElomb@fRipRis readily

is C]b77al kyl ,. and am no, for exanple Cl_7al kyl am no,
regegpragef t ahyriaylysaW%g atee exreenof atRgR JeapiBemge ahiGid; R3

IS ouR: e | e :

25 SN Sl T U8 BRSNS s an amid or
urethaneptiol exempde, i mmtipodmide (GNHOO-CERY RbenzyldsNafide (-NHCO-

OCHREHE T & - RON MR EHb 5 GRrocd & HbiphenyL-2-
prorg)gg Whhidd ?N@IG(DUG@(@H&@%HQ@JPEP;NHI%)%ci d'aszad@m%}eﬂ%’né%hoxy amide (-

set of conpounds of formila I( _ ' _
NH-ploches efr-iigaveptralose pmadd @NEaNvec) iea dfimethylsiylettiyloxy amide (-

SN, .bs. a =S) NR roup where RN11
NH- J‘Zf flso% %,?R%&w&fotr%et&gx Fuin%;(glﬁlu-lfzg%c), a8 arl aﬁyloxy amldea(r-]IgIH-Alloc),
as a 2(-phenylsulphonyl)ethyloxy amide (-NH-Psec); or, in suitable cases, as an N-oxide
(>NO»).

For example, a carboxylic acid group may be protected as an ester for example, as: an
Ci.7 alkyl ester (e.g. a methyl ester; a s-butyl ester); a C; haloalkyl ester (e.g. a Ciy
trihaloalkyl ester); a triCy.; alkylsilyl-C,.; alkyl ester; or a Cs.o aryl-Ci.; alkyl ester (e.g. a
benzyl ester; a nitrobenzyl ester); or as an amide, for example, as a methyl amide.

For example, a thiol group may be protected as a thioether (-SR), for example, as: a
benzyl thioether; an acetamidomethyl ether (-S-CH,NHC(=0)CHj).

It may be convenient or desirable to prepare, purify, and/or handle the active
compound in the form of a prodrug. The term “prodrug”, as used herein, pertains to a
compound which, when metabolised (e.g. in vivo), yields the desired active compound.
Typically, the prodrug is inactive, or less active than the active compound, but may provide
advantageous handling, administration, or metabolic properties.

For example, some prodrugs are esters of the active compound (e.g. a physiologically

acceptable metabolically labile ester). During metabolism, the ester group (-C(=0)OR) is



10

15

20

25

30

25 which they are bound forma heterocyclic ring
containing between 3 and 8 ring atons, or a pyrazole

w@e@ape@pt i onal |y substituted with one or noreP@r/GBR®6/004327
sel ected fromhalo, hydroxyg,. Cl1_7 alkyl and Cl_7

alkoxy, or a phenyl group optionally substituted with
one nore, groups_selected f

cleaved foyyickti egtive APk oRych GHers ey bg ali%f%ﬂ y GHalipaton, 6 exhmple, of
%ﬁ; RF% &t Ostid®pound, with, whe

any Qltﬂléeg?g@o& bdﬁf(# g sdqf\cg(zt/? 1% 30 al kyl , eotulgler Wi, Ve

apprcfpmteemnp lpeot@ion af amxythext rﬁaoievdwglroum oresextainpthe peteny compound,

follo%lgi( éy dgpmtectlgydg Beaqru}é/tgi’l IECS afn(g?esh fi) é‘X&ﬁOh@l@h\%ﬁe esteﬁ include
thosé %g%r? Q07 @(? 9)4Qﬂy1P@Té %th%ﬁgmmo@lkyple . g ahikitloethyl; 2-(V,N-

am no, for exanp 7al kaé am no,
dlethalaﬂﬁﬂm’ﬁwkyﬂdmmmplmimo)@iﬂ) 7ank geyloayany ikt {eg. Regloxymethyl;

acylwﬁtﬁggeﬁrg op&ﬁﬁ)&lﬁ)‘){gﬁl’\&yg C%I\%)H‘g&g EPZ: C k tfgnﬁj 1- r(|1-me‘thoxy 1-
methyl)&!ﬂl?ﬁédrbéﬂx?%xggﬂﬁhm llngae%@tl@xy)éthszll R2 1$®1W$%onyloxymethy1

where e t oget her Wlththe ni troge tlovm
-1sopr@9xmcgrb|g@ﬂﬁ§yet hyl; N N NEYS Q}}ex PrcarbQydgxy qm A grou cyclohexyl-

carbocrg/rlf%gfgﬂia Ly ?I%ﬁﬁ)éftl xﬁ{/ catr{;'(ﬁla)l n]z cﬁﬁBﬁéx?}HxﬁfcarbonyloXYethYl 4-

tetra@mmr@sylaxy) phaetsonB oy et sl y (wmhmbpzrasﬂbx@cmnﬁoxyethyl (4-
In a further aspe t of

t I
tetralmm@umé capborHe Y oGt Pt agae Gty Siaring ok et
a, FJirtll%r i,utgole Fro% ud ]fofr s ﬁcﬂude Hospﬂonﬁte alaa glﬂco‘[ﬁte kalfy, Ih particular,
E) I‘kl)ic qp bg, |bh

hydrbby gﬂobps (I—@H) 8an Bb, made; Bt Q@splgmategg)rocgngs gqy 18?ct10n with

chloxgugfb,enggghosggﬁ :g)iliOWeg alJ*:y %gw%%gééclfn g%mt%%éan l%%g‘%ho group -O-

P(=PROH)BakuctBaSrolBAtan B@dica@dVh phot@eXenAaes ddding metabohsm to
(%ES i ‘ggd 8be, 8bg,yg ob, 9c, 9d. 9e, Of,
yieldipe aglive @lig wgih thkydroxy owp. 9n 15 and 9ae, or

o AP B BEGERM AR S Rall RS SR el Rmpound, or o

compSEHIERBich, vﬁj’UanurtB@ dhemsl yaction, pinejﬂseﬂteadtﬁ@cmpomdd For example,
prodrugs of these conpounds an st I tuents. d
the pspdigireay be @ SHERY REEANS OF QHlISH 2 cpids SeRigege. ét‘ﬁ*%y 'ty apamino eci

estexl(ﬂﬂvldg%s the anionic (carboxylate) form (-CO0O'), a
sa or ‘sol vat e t hereof,

Acronyms

For convenience, many chemical moieties are represented using well known
abbreviations, including but not limited to, methyl (Me), ethyl (Et), n-propyl (nPr), iso-propyl
(iPr), n-butyl (nBu), fert-butyl (tBu), n-hexyl (nHex), cyclohexyl (cHex), phenyl (Ph),
biphenyl (biPh), benzyl (Bn), naphthyl (naph), methoxy (MeO), ethoxy (EtQ), benzoy! (Bz),
and acetyl (Ac).

For convenience, many chemical compounds are represented using well known
abbreviations, including but not limited to, methanol (MeOH), ethanol (EtOH), iso-propanol
(i-PrOH), methyl ethyl ketone (MEK), ether or diethyl ether (Et,0), acetic acid (AcOH),
dichloromethane (methylene chloride, DCM), trifluoroacetic acid (TFA), dimethylformamide
(DMF), tetrahydrofuran (THF), and dimethylsulfoxide (DMSO).

General Synthesis
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20 as well as conventional protected fornms. Simlarly,
a reference to an am no group includes the protonated
WO o00m0604NFHRI R2) , a salt or solvate of the an POT/GBRWE/004327
for exanple, a hydrochlorige.salt, as well as
conventi onal protected forms of an am no group.

Simlarl renetoa r rQup al so

i rég Xf ﬁéfo SF?ﬁrﬁsegﬁ%yg"x%lng or sol vate

t hereof, as mell as conveqtti onal protected fornms of a

hydr oxyl group. 25 Isogers Salts, Sol vates, Protected

Forms, and Prodrugs & N:orrpounds rray exi st in one

or nore particul ar % ri I, optf?f%\"t‘a enanti oneri c,

di asterioneric, oi soneric, tautoneric,

congornatlonal QQ anonerlc forns |nclud|ng but not
wherq:mlﬁ trepresents NRS'R'and t r ans- f or ms: E— and Z-fornms; c-,

%«g@}g@ugdg oI‘ 9 lE?ula EQ'%? Pe Q}qghe%td%gd ﬂ%undssof F?rﬁft%a 2:

and (-) forrrs ket o-, enolgr* and enoI ate forrrs syn-
and anti -forrrB; syncl ipal - land anticlinal - forrrB; a-

and a-forns; axi al riaI fornms; boat-,
chair-, twist-, enve|jopei, and WOFR00H2860404
PCT/ GBZOO6/ 004327 -forns; and

conbi nati ons ther%of ﬁer el nafter collectively

r efypbh a8 $ONRS' RIS QARSI &' by (&ctioh SOMEREL f owhd R kfan opttonally

the conpound is in crystalline form it may exist _in
substituteld 62320 hewideely gtoupps| Gsnm apyhigeovpo this is iy Meetion W&h R B(OAlk)z,

I f
oneSSOP S HyBERER 3% U BT ol BB g i ey e

attacHKEFHrReL € %he@!‘rcﬁ:y&ly'[ GEdupl aWhél@ R’ 49 BS tairidd, ivaewady) sulfonam1de group,
isomers (i.e. isomers which differ_ in t he connect i onds
this i @vmﬁoamthaamlapwer follovsas! bieteastipngf theesplbige prigrrppmide with the
apprt%gtages adi chl%pﬁg et)s(ei;}':aggte%)é @tﬁ%rﬁd cﬁlb éﬁ%gﬁgﬁ?ﬁ%ﬁ %a(ng or SRS, this is
by reaéfi@r \QHE poﬁa@smm&aﬂiohanetlm thel appsopniate, al(a)hbycni‘rthw soletity |
group, - CH2O0H. Slmlg aref rence g h ded
o DGEory GRERHIRIO 3 St 25l5<bat BEnSEsbiFution there is provided a

procéﬁff&r t5e E?eﬁ%ﬁtttbh Sf 8 LbMpbiHPdL hIRIR1; frHﬁtaacompound of Formula 2:

I'or ophe However, a reference to a class of
structures may wel | |ncludeRstructuraIIy i soneric
forms falling within that glass (e.g., Cl1_7 alkyl
i ncl udes n-propyl ang®” propyl ; butyl i ncl udes n-,
i so-, sec-, and ter;j\[&ut |: et hofASMERA i ncl udes
ortho-, meta-, angpargs henyl). 15 The above
excl usi on does not pertain to tautonmeric forns, for
Whe@ﬁanpl e, keto-, enol - and enol ate-fornms, as in, for
exa the {pl | ow tautoneric pairs; ket o/ enol
R ig NRH% eeIeThR %ﬁﬁﬂe/sg ethsT WRtA Seont! Oa?ﬁtrr‘ﬁlarlarheér.arrebound forma

heteIQ) %ﬁ% %goggnfg?mng %E%%h%ra%d%r}ﬁtgrﬂt&hs

R? is selected from H, halo, OR®, SRSZ?, NRYRM an optionally substituted Cs.z heteroaryl
group, and an optionally substituted Cs.o aryl group,

wherein R®? and R are selected from H, an optionally substituted Cs.o aryl group, an
optionally substituted Cs.2o heteroaryl group, or an optionally substituted Cy.7 alkyl group, and
R™ and R™® are independently selected from H, an optionally substituted C;.; alkyl group, an
optionally substituted Cs.zo heteroaryl group, and an optionally substituted Cs.po aryl group, or



ni troso/ hyroxyazo, and nitro/aci-nitro. Note that
specifically included in the term"isoner" are
weopoemos with one or nore 20 isotopic substPCTIGBRIVS/004327
For exanple, H may be in any 4sotopic form including
"H, 2H (D), and 3H (T); C may be |n any isotopic
Rsto”ﬁj ¢l .ncl udi n% 13C, and 14C may be in an o
28ttt pi teeethesy pth t %Iniﬁﬂgﬁ@ to 6@1%@‘3}’8@6 b&HHd tpvan jaj rggerocyclic ring
conthﬂhrf‘gs&tﬁééﬁefﬂﬂds@rlﬁ%%hfs' ed, areference to a
par ti cul ar conpoun |ncfudes all such isoneric forns,
Compnsmgldl ng (wholly or partially) racemc and ot her

3 K Met ho 25 for t
peh I BR T ions e Coner g oA hE g o
5 Mkhqﬂai s n a
(fg? such i sS o?rﬂwe)ré?Eéé%fldgrlyrr%I Hgfi’tgtegl 9?1%%?%%%&{%% dg??ﬂ%)raryl group,
ar éeap@%'qutheommpm o fa‘mﬁ@' ﬁgwttheR?&(umuh tvdwgehteach Alk is
known

T A I LN TR

co@ehatéro@yam grdGputes ionic, salt, solvate, and
(grot ected forns of thereof, for exarrpl e, as discussed
L hEn Rads siprmidgsureg ot swfonamidegrenp, rpestipmof pwpmpf)@mw formula 2

0 LB RGN 8 SISl SR By i e

conpapdste heid chioaidp) isocyangthar sEfeyt dldadidey oaccept abl e
0 armaceutjcally acceptable salts
F whin R GLBRE rSRUFEY ESCtaRs b p9BBOAGA tormiia 1 n the presence of
PCRLEER AL BAGRRR alccl FPMiqIXaRAe. [ f the compound is
ani oni c, has a functional group which may be
an C@mpouzqu. of. form@adkA regn be syr@ixdised Hyheactinsatdémpeyndhef Formula
formed with a suitable cation. Exanples of suitable
i norganic cations include, but are not limted to,

al kali metal ions such asgMNa+ and K+, alkaline earth
cations such as Ca2+ and t+, and other cations such

15 1la:

as Al3+ 5 Exanpl es oks e organi ¢ cations
i ncl ude, but are not Jll i te/kto PYRiI’Tam i on (i.e
NH4) and substi t utRé umrons (e.g., NH3R+,

+, NHR3+ Exanpl es of sone suitable
Whe‘?ubgﬂeﬂﬁs@&smg{ﬁ%) @¥ons are those derived from
gy ne, diethylam ne, dicyclohexylam ne,
triethylam ne, but yl am ne, et hyl enedi am ne,
et hanolapine, s~ di et hanol ani ne, pi perazi ne,
' phenyl benzyl am ne, choline, megl um ne,
| ham ne, as wel | as am no acids, such as

R 10
ysi n@" ant~ar gi ni Ay exa e 0
R'i Jquat ernary ammori \E%erle on-1 & 4grr°ufl”fswfrﬁés EARgsHyfor example
chlotise, oabh @S@R g@sup) athete R igkylanakyl 9fueHRs Weiigh, may be
catlonlc %l\ﬁ{ -NH2 may be -NH3), then a sal t may be

20 by reagtioppithiR; 2sui t abl e ani on. Exanpl es of suitable
Compounds of Formula 1a can be synthesised by reaction of a compound of Formula

b

)\ Formula 1a

wherein R* represents NRN3RN4 , and
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I norgani c anions include, but are not limted to,
those derived fromthe foll ow ng inorganic 15 acids:

whyaroelabori c, hydrobrom c, hydroi odi c, sulfurPCT/GB2006/004327

sul furous, nitric, nitrous, 4phosphoric, and

phosphor ous. Exanpl es of suitable organic anions
inclagr, but are not limted to, those derived from
t he | owi ng organic acids: acetic, propionic,
succipi c,_-gyeglic, stearic, palmtic, lactic, malic,

panoi ¢yt amyakic, citric, gluconic, ascorbic, naleic,
yﬂroxy*aleic, phenyl acetic, glutamc, aspartic,
enzgy ekhnam c, pyruvic, salicyclic, sulfanilic, 20

R'is2- acét yoxybenzoic, fumaric, tol uenesulfonic,

i faH | di sul f oni c,
with %g él??lg&salh’i’l est%mhgﬁylsthﬂ%gﬁsiﬂ kﬂeoﬂ}g%gcegff@%e. Isultonic

eric, uconi c. Exanpl es of

s utdrapdhimdp of Fommile 1aoarobssynilresisediey rdactings eompaund of Formula 2:
limted to, those derived fyomthe follow ng polyneric
acids: tannic acid, carboRynethyl cellulose. It may
be convenient or des%p@ble to prepare, purify, and/or
handl e a correspondiXig g5 3 Ivat% gﬁléae active
conmpound. The term "gol yate’ li s us@™2fein in the
conventional sensg” tox¥efnf t&a conpl ex of solute

active conpound, salt of active conpound) and

(e.q. . Q .
sowitle R B(OAK),hehere | saeimiAlk §s viadegendenty el alkyleomingethgr with the

oxyef RO Ry Risptart Bheq bty £ B frand” 1010y

becapyaiis o Foffiuld 2Shh 8bkenthesised dpat eomypaunids yf Famndlo8:
handl e the active 30 conp End in a chemcally
protected form The term"ghem cally protected form"™
as used herein, pertaxiis £Q a conpound in which one
or nore reactive f;ﬁib al ”i\oulfﬁoﬁﬁ@a@mt ected from
undesi rabl e chem cal lregat i , that is, are in the
formof a protect@d orXprobNectiGlg group (also known

by regpispy s B 6T BIRCR AGUIY BopBansa . ° 7 1

P%A@@&Qﬁ/&%ﬁ%&la 3 Af e §afthbyRdI RS EbRAPIndd P BBrmula 4:

reactions involving other” unprotected reactive
functional groups can be gerformed, w thout affecting
the protected group; 6L>kfe otecting group may be
renoved, usually in stupbseqlieht step, w thout
substantial ly af fectingthe semai fcRimulst4 t he

nmol ecul e. See, foCl“exaXpl eN re 26. 5 For exanple, a
hydr oxy group may be protected as an ether (-OR) or an

5 . : : 5 I her ;
by oS0 B IR MR i htne Ry bl Yy 1 heT 2

(t Coplpetydsoithuyin)laet daarbe sgnthesisel figrh sbinpburmis of Formula 5:

t-butyldinmethylsilyl ether;. or an acetyl ester

(-OC(=O CH3, -0Ac). For ex | e, an al dehyde or ketone
I k I

group may be protectigx\§ Iﬁ%fta or ketal,

I & Formula 5
Cl X NH,

15 by treatment with oxalyl chloride, for example.

Compounds of Formula 5 can be synthesised from compounds of Formula 6, for

example by reaction with liquid ammonia followed by reaction with thionyl chloride and

ammonia gas:
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10 respectively, in which the carbonyl group (>C=0) is
converted to a diether (>C(OR)2), by reaction wth,
wo oro7esEnpl e, a primary al cohol. The al dehyde PCT/K8R@6®04327
group is readily regenerategsby hydrolysis using a
| arge excess of water in the presence of acid. For
exanpl e, an am ne group rmy be protected, for exanple,
as an am de or a uret hane, Qfor exanpl e, as: a methyl
am de (-NHCO-CH3); a_b Légamde( NHCO 15
OCH2C6H5, - NH Cbz); -b ?
(- NHCO OC(CH3) 3, - N . a 2- b| pheny 2 propoxy
ami de (- NHCO- OC( Ci) 2CBH4CaH5, - NH-Bpoc), as a

9 fll&%?r@@gglg%% g%og:l:(%mm FnDC asg/?l’glgsised from compounds of

ForrguthArret hyl si |l yl et hyl oxy am de ( NH- Teoc), as a
2,2,2-trichl oroethyl oxy am de (-NHTroc), as an
al lyl oxy amide (-NHAlloc)R* as a
2(- phenyl sul phonyl ) et sl oxy am de (-NH Psec); or, in
sui tabl e cases, as aﬁ kR 20 (>NO ). For
exanpl e, a carboxylilt acj d oup heynuee2fvr ot ect ed as
an ester for exappte, : _7 alkyl ester (e.g. a
met hyl ester; a t-butyl ester) a Cl_7 hal oal kyl ester
WhenfRis I\ﬁ{"@ﬁ_q th1§ o 15}31169& kit RYE! )Whé'ﬁ I{Zlk gljregtlo a11¥ substituted Cs.00
al kyl's -C1 7 al’kyl ester:; or a |
heteggckglyl %I“Qtlp or Ceaogdrylgromerﬂzly fis bsteact;lorawrﬁh Rlz B(ﬁm}zkyj where each Alk is

1nde§ dggay %r Iggi’ 1 vl Qp éc}g%}}gr exag%}b@pwﬁ]sﬁg}aw %F%{l{tg%qegcform a Cs.y

heteyélyl foagt Welien( RZSB)OR‘P?OdSr %%WE@ is B reabtioP®MEWotassium carbonate
t hi oether; an acetam donet hyl et her

in the approppaiEialcelylaudiiol va‘ﬁﬁy be conveni ent or desirabl e

t oTEEI%ﬁ?@ eaccgl’#ﬁrg %r/)o’r a Iu e? rasrﬁe%{]?er r%tlg]rg@eg% f;rbv\g/e.%tlorégl@a% ésdprovided a

prochssrfet the ppepiataion®f h@ompoﬁﬁmﬁd’dﬁﬁulml fedn aWb@iound of formula 2A:
nmet abol i sed (e.g. in V|vo) yields the desired active

conpound. 30 Typically, tH prodrug is inactive, or
| ess active than the g¢tive conpound, but may provide

a
0%

advant ageous handl i MY st ralgl on %)ﬁ[ nmet abol i c
properties. For exa o) pro ? e esters of
the active conpomh p (y|S| ol ogi cal |y

accept abl e net abol i cal I y | abil e ester). During
whereit abol i sm the ester group (-C(=OOR) is WO
) 4 PGl GB2006/ 004327 -41 cleaved to yield
R* 1st2ﬁgw %- %andé&lgﬁ togethsr gflthﬁ]ge HEOESY ﬁqg@ig,l}/th%y are bound, form a
hetefos ffﬂ y,,qf the carboxylic
e eac%«g el u(g)gl'ta?ﬂgfb%gw&_?@'mh% rmy\gatorﬁ%tangonpoun d with
R’ mhmle:tech;fmphala,t @RPr iSR! pNRERE ONRSFCarg)RA NeRNSO,RS, an

optiqrify SRR BB ot of g i<gily SRR ELCon st gRoup,

ab $1 yrel [ei
whell'ESRCI %51&(1) Clg ire il’écjt@d %h‘?‘HS dn;‘ ‘ébﬁ’&ﬁl%l?a%ﬁﬁ%’%tg eYi’hF ﬂ'élﬁ group, an

opticaedin seshiftited @s.4

and R™ are independently selected from H, an optionally substituted C,.; alkyl group, an

eNroaryl group, or an optionally substltuted Ciy alkyl group; RM

optionally substituted Cs.»o heteroaryl group, an optionally substituted Cs.pg aryl group or RM!
and R™ together with the nitrogen to which they are bound form a heterocyclic ring
containing between 3 and 8 ring atoms;

R® is selected from H, an optionally substituted Cs.5o aryl group, an optionally substituted Cs.

20 heteroaryl group, an optionally substituted C;.7 alkyl group or NRNR™ | where R™ and RV’



di et hyl am no) et hyl ; 2-(4-norpholino)ethyl); and

acyl oxy-Cl_7 al kyl (e.g. acyloxynethyl; acyl oxyethyl;
we2@7/o@i40al oyl oxyi net hyl ; acet oxynet hyl ; PCT/GB2006/004327

1-acet oxyet hyl; 1-(1-methoxygl.-

met hyl ) et hyl - car bonxyl oxyet hyl ; 1-(benzoyl oxy) et hyl ;

are 1r{d?:§%{c,lggt&)éy (ggcf . ﬁg%gﬁ é}tpﬁéqlla;lly s%bstituted Ci.7 alkyl group, an optionally
substEYEl @11

P{étel% p%ﬂ}ﬂgg 'I‘)?jél&ﬂﬂ v skib§itateaEXy largt Group or R™ and R™

car oﬁy oxyet exyl oxy- car bonyl oxynet hyl ;

togetlercyith dhex-yﬂrmgeyl twawhizhytheyx yeee¢ foplind (faxm "a heterocyclic ring containing
t et r a anyl oxy) carbonyl oxynet hyl ;

between 32 %&éﬁ%pyr anyl oxy) car bonyl oxyet hyl : (4-

5 RS §se§e[&téddﬁ&ﬁﬂ adhy J)ﬁtfcfi‘xﬁﬂf R ExueE 0Ly arzﬁ?ﬂ)up an optionally substituted
1-(4-tetrahydropyranyl)car bony]| oxyet Furt her

Cs.20 beteroatyll erqmpodtmmg)rﬁl@naﬂty substifueps f,e‘nlcvc?é (gﬁfﬁtpea d

N7a ffval € t u droxy groups (-OH),
R 3%“3: a% t%‘?%oﬁﬁég%i%néf aﬁ gs by reaction with
Complq‘.gl hI or odi benzyl phosphite, foI I ovved by hydr ogenat i on,

t
(@l Ko LB o avetin § cpRBeHbE doEmIR i ot g
10 (l‘ge\&ﬁglok A?S”b,lji (3g1o¥£11%l gu‘t}gpﬁléés’}? g% zé)e%égérp%/c‘fw ol )%/ﬁm 0 9({: 5?9571/ group, by
t oreydtiplgd at lempotind/ eofc (fmnmlm d?Aowith RZZBIﬁ@Aﬂ()@L witieoh, eacﬁ Alk s
uDonéﬁ:ﬁéélpcegq:ﬁQai a r ﬁléh%%%fﬁlﬁg tﬁs&& t%grg&étg?hed form a

degl Vv ¥ Lhe by Ol yCOSI de conjugate, or may be an
a?né%%)ﬁ%%:rl sgt? eredferl vative. Acronyns For

(@)owhﬁnR%rs@R rmn'i}{ Sthepiresatings |cgmpe@1ch¢feforrgyﬂ@§emtb@ presence of a
usji n

| udi but t
15 | heanTeaPPRt R FORR) O BERSTIR ) npropyl (nPr) .
C!o?ﬂhoﬁlh@@cyﬂ Fothwld X tan be BuHhdsiséd B’d)n, cdr@mnMﬁﬂ orfrtuBLg:,
hexyl (nHex), cyclohexyl (cHex), phenyl (Ph),
b| phenyl (bi Ph), benzyl (Bﬁ'§ napht hyl (naph), methoxy

(MO, ethoxy (EtO), Z Oy (Bz), and acetyl (Ac).
For conveni ence, ma CTT m c’jl\ CONERAHRYS are
represented using well ow . _abbrevi ations, including
but not limted t® rTel(ananbl NBOH), et hanol (Et()—l),

i s0- propanol, 30 PrOH) , th | eth t,0 MEK).,
by reactier 4 I:ﬁRet(HiﬂRNg SRTarfolyadpy TERsEPR ¥ i P (% eq‘?)‘walem- For
| r hi
exaxxgﬂlg,f ]rgeglﬁgg% g{i‘p@n&ﬁﬁg Q%ﬁs@%&e&g ?Pe }%eﬁ{/ff)% s Phroup or C(s 6?\/Fryl group, this
20 is byt ehetivnyaith R’ B(QAIK):T Mhere eavth Ai]llqmuxtty:psmdehdx |Cde a(lm/so;ogether with

e REFDUET I A
Formul a 1:
Use
The present invention provides active compounds, specifically, active in inhibiting the
25 activity of mTOR.

The term “active” as used herein, pertains to compounds which are capable of
inhibiting mTOR activity, and specifically includes both compounds with intrinsic activity
(drugs) as well as prodrugs of such compounds, which prodrugs may themselves exhibit little
or no intrinsic activity.

30 One assay which may conveniently be used in order to assess the mTOR inhibition

offered by a particular compound is described in the examples below.
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R4 5 X61 X~ NFormula 1 R7' ,'"~ XB NR2 wherein R4

represents NRNBRN4 Conpounds of Formula 1 can be
waywherdsed from conmpounds of Forrmula 2: R4 BCHEBM06/004327

Formula 2 C' --~X8 N-R2 S54%ben R7 is NRNIRN2, this

is by reaction with R7H Wen R7 is an optionally

AR e b g B A R st T Rl o mTOR in

a celleét‘éi’npﬂsﬁlgl Sortavtiapenriesdll Yithlar effekite Shotiost E&ﬁracﬁwd Bompound,
the oxygen to which they are attached forma C5-7

preferablyeingby &y ofp phasmasavsinaliy7aqespiahle gompesitign.e Juelt a method may be

opani up, 10 this is by reaction with anmonia
Wﬁ“ﬁ%#%@&@% g§7%%§ctuon of the resulting primary am de

WHOR ekdt@ple AP Snaie bﬁwlsaﬁawbe:grbwnmd eitra e&ﬂcaﬁam‘éitfecmnpound brought
sul fonyl chl orj de. this is

into gptace yAth sd et a@éttgg gfgﬁt, @fg];h‘gom@up o(nh@ose cells observed. As
examgf%Q LPREdALE il § ﬂ{aﬂﬁ’t n98f delthugt %I%g\]l:[ﬂtﬁﬂé certdift tifleQrhe accumulation of

ccording to a further aspec e present invention
cells lnh dreeGil hpsovf thedced cypteow&ssa ¢entairt imepnaphe aietemlin@ﬂ. aWhere the

actwmo our;g 18{(@) i : Hn%%(grt ah né om Qo rég(‘%ﬂgﬂglr%fép%’oge %i aéza prognostic
or dldgﬁbgc@%aﬂ@l%ﬁhg%@ic%@}doﬂﬁ@ comnBOSid R mMhédy dfiRafthd b PEGSHt carrying

whi ch they are bound, forma heterocyclic ring
ceHsoﬁﬁ@amnﬁn@hﬂ@ﬂMBan 3 and 8 ring atons; R2 is selected
i.onal

1 ﬁlé'{r}}? rgg%gg’%ﬁ é%% ﬁg'ﬂpl 1n|\hgle ntelof Bgatlng a cgndition, pertains

generally to treatment and therapy, whether of a human or an animal (e.g. in veterinary
applications), in which some desired therapeutic effect is achieved, for example, the inhibition
of the progress of the condition, and includes a reduction in the rate of progress, a halt in the
rate of progress, amelioration of the condition, and cure of the condition. Treatment as a
prophylactic measure (i.e. prophylaxis) is also included.

The term “adjunct” as used herein relates to the use of active compounds in
conjunction with known therapeutic means. Such means include cytotoxic regimes of drugs
and/or ionising radiation as used in the treatment of different cancer types. Examples of
adjunct anti-cancer agents that could be combined with compounds from the invention
include, but are not limited to, the following: alkylating agents: nitrogen mustards,
mechlorethamine, cyclophosphamide, ifosfamide, melphalan, chlorambucil: Nitrosoureas:
carmustine (BCNU), lomustine (CCNU), semustine (methyl-CCNU),
ethylenimine/methylmelamine, thriethylenemelamine (TEM), triethylene thiophosphoramide
(thiotepa), hexamethylmelamine (HMM, altretamine): Alkyl sufonates; busulfan; Triazines,
dacarbazine (DTIC): Antimetabolites; folic acid analogs, methotrexate, trimetrexate,
pyrimidine analogs, 5-fluorouracil, fluorodeoxyuridine, gemcitabine, cytosine arabinoside
(AraC, cytarabine), S5-azacytidine, 2,2’-difluorodeoxycytidine: Purine analogs; 6-
mercaptopurine,  6-thioguanine,  azathioprine,  2’-deoxycoformycin  (pentostatin,
erythrohydroxynonyladenine (EHNA), fludarabine phosphate, 2-Chlorodeoxyadenosine
(cladribine, 2-CdA): Topoisomerase I inhibitors; camptothecin, topotecan, irinotecan,

rubitecan: Natural products; antimitotic drugs, paclitaxel, vinca alkaloids, vinblastine (VLB),
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20 group, and an optionally substituted C5_20 aryl
group, wherein RO2 and R S2b are selected fromH, an
Wopirosebd y substituted C5_20 aryl group, an PCT/GB2006/004327
optional l'y substituted C5_2Qgheteroaryl group, or an
optionally substituted Cl1.7 al kyl group, and RN5 and
. RN6 are independentl Lected. fromH .an optionall
vineristipet Wtwélgmelr_lgaxaméﬁwﬁ S?QFGRXG n SSBHPPIMS: |‘5S¥fam“§mey phosphate;
epipoddPR1bo¥ingd sichetiRaidy!  Ah@biBiicsaNdctano@pdihomal Iddunomycin
pp.su@ééltut ed %13_20 aryl %?oup, or WO 2007/ 060%4 . ) y‘
(rubifREY BB AOSH1001EL (adriany cRNSMEexAnRNGE,t idg@bicdr, hlgamy dinfe plicamycin

oIS 0 08, RGP DAL SV poin
responSERiotFeRd intbARronh@fhalRiL -2 SGMERY, RN -CSRaviffeesntiation Agents; retinoic

~compound of formula 2 with R7H, or 5 (b) when R7 i IQ' an .
acid alstivatines! Radissensitizerssd neronglapelee mjsgridagpleg dsgpety lmisonidazole,

. C5 2Q aryl..qreou td t of: ;
R R
brom@liec?zytai{iaﬁ‘ll;:], 85-fi<§dwlebﬂeirid\itﬁet h bidirodzeygsmiding: wWiRlatinitnh e ycoordination
comp%f@a? mghgggﬁwgéﬁr{]@: @%@Z@cgqeetdgﬂ%? éﬁ%@g&%ij %.Q)Aﬁ\& S&l%gtituted urea,
(o] ungd..of.: f.or mgl Wik D ni o
e SR B B SEPREL S N A BT ot
Adrenb‘ltc?rtitaﬂ l&uplﬂlﬁmanp mbidtanea@i zd- DY ardiepglutetiiyade t@ tolines; interferon
sul fony ori or (d) when R7.is ORI or SRs|, . .
(o Poath| HetHe ILEHBOENCE FRERHIAE 1 T PRSPt gntagonist,
predl%gonebas d N LhGivARRIOPT ligkncthzeR8| Ofminbglatetlalidgnt - Progestins,
npounds of fornmula I (A) can be synthesi sed

b
hydrmesqmd)g'eete;rcmeccﬂpmmmdrnotﬂroxmfﬁgﬂsworlesa¢6&ate,megﬂ§tfxé,a9@tﬂe; Estrogens,
. Formula 1 a, R7, X8 N wher.ei.n R4 _represen R
cienyRyffesfot, Sy PetopBiERRD, Tuf GRERET WimGIR  Androgens
testoStefdheas popioh@een, fliGynesefdefequivalents;  Antiandrogens,  flutamide,
gonadotropin-releasing hormone analogs, leuprolide; Nonsteroidal antiandrogens, flutamide;
EGFR inhibitors, VEGF inhibitors; Proteasome inhibitors.

Active compounds may also be used as cell culture additives to inhibit mTOR, for

example, in order to sensitize cells to known chemotherapeutic agents or ionising radiation
treatments in vitro.

Active compounds may also be used as part of an in vitro assay, for example, in order
to determine whether a candidate host is likely to benefit from treatment with the compound
in question.

Cancer

The present invention provides active compounds which are anticancer agents or
adjuncts for treating cancer. One of ordinary skill in the art is readily able to determine
whether or not a candidate compound treats a cancerous condition for any particular cell type,
either alone or in combination.

Examples of cancers include, but are not limited to, lung cancer, small cell lung
cancer, gastrointestinal cancer, bowel cancer, colon cancer, breast carinoma, ovarian

carcinoma, prostate cancer, testicular cancer, liver cancer, kidney cancer, bladder cancer,
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chlorine, or an OSO2R group, where R is alkyl or aryl,

such as nethyl, 20 by reaction with RNI ONH2 .
w@eovpoenss of Formula 1 a can be synthesi sed bRCT/GB2006/004327

reaction of a conpound of Fopgula Ib R4 5 X6, X N

Formula la R7 X8 N R2 wherein R4 represents NRN3RN |

and VWO 20Q7/.060404 PCT/ GB2006/ 004327 -44- O R- R7
PANGIRAS P CTa PTAPKSARCH, SAFSPMAs PSISABESAMS HKeRasie spiompe melanoma and
leukemggence of a base. Conpounds of Formula Ib can be

synt hesi sed by reacting a conpound of Fornula 2. R4 5

X6 AYNYFR panB nay @ %a&lﬂ?ﬁnﬁluﬁﬂghbdﬂ?rﬁ(t (Bﬁhlted)tz luﬂge g%tromtestmal

(inc ﬁl@ Rk Bo el, nd ‘3 entI & gr \y W rtqc e H ¢ epatlc), kidney
Piv B éf U2HaY HigstRtea Eﬁjﬁ
(rend{iggtbeadaleu@blydre@r Brafh, aﬁ‘@g@gunds of Formula 2 can be

syna?ge& sed from corrpounds of Formula 3: d 5 X6.X N
ForlRil2atl sanggr tegtmentjdefined 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 chemotherapy may include one or more of the following
categories of anti-tumour agents:-

1) 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,
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, daunomycin, 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 5*-reductase such as finasteride;

(iii)  anti-invasion agents (for example c-Src kinase family inhibitors like 4-(6-
chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1 -yD)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—methy1pyrimidin—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);
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by reaction with HR4 (HNRNSRN4) foll owed by reaction
with HR2. 10 Conpounds of Fornula 3 can be synthesi sed
wo e@moeanpounds of Forrmula 4: 0 5 X6. X NH | | PEDGB208/004327
4 C X8 NOH by treatmentgsyith POC13 and
N N-di i sopropyl am ne, for exanple. Conpounds of

5. (V) S iSRS BonYiD) OT fentiis: ‘;@8,2”‘%%%3; icbatbdiors include
grov\Mlthctgf ghidodsdd! L1 QSW‘[H Picto?g@l;glﬁlt(ﬁ antiBomeY gél'la_;g)le th? anti erbB2

Formul'a 5 can be synt hesi se om conpounds o
an‘ul@)dyftmstuzgmhﬁmmyptm’éﬁcthemntmEGERl angibody aambmianab, the anti erbB1

AP NN
antﬂﬁ)dhesﬁiléélégé'd QT Sttinat Gl. C@ltlc%ﬁreQevﬁl 1h%h@él5§§)0ﬁ!1éfmatology, 2005, Vol. 54,

npounds of Fornmula 1 can be synthesised f
ppl 13893@ Susidighibitorsrdsarink lde yrogine kimaxsinkibifors, 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-
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 example 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 inhibifors, IGF receptor
(insulin-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
(ZD6474; 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 W(097/22596, WO 97/30035, WO
97/32856 and WO 98/13354 and compounds that work by other mechanisms (for example
linomide, inhibitors of integrin avb3 function and angiostatin)];

(vi)  vascular damaging agents such as Combretastatin A4 and 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;
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Formula 2A R7 X8 NCI 5 Wien R2 is NRNSRN6, this is by
reaction wwth R2H. When R2 is an optionally
waamsnetsmt ed C3_20 heterocyclyl group or C5_ 2BCHGHR006/004327
group, this is by reacti on_\gi?t_h R2B( QAl k) 2, where each
Al k is independently Cl1.7 alkyl or together with the
0X tog which t
y&(e gévgpeiﬂsle glpe(gﬂgg ﬁ{é«}eg(aat tha rg)e&d &@f ?%ﬁr%@%%sted t?] I’d%e aggets listed
abov@%u&?e%clg!@%w i aﬁt?trﬁsa%'tl%ﬁsgar bonate in the
appropriate al’cohol or thiol solvent. 10 Therefore,
aquii) di gege therapyf apprdaehesasphmng)ﬂor example eppoectien e repias aberrant

st 5 BT, B hOBEA B sk ERSELISREFIAN Bl cnome

ro dRfb ther r@édﬂéb Suckfas thogé WWIEY Sitdsiiid déamilid3 ikhidwae kinase or a
P Rﬁ% a]SY)RﬁE;F together with the %{trogen to which they

bacteaalenltromddcta$m¢nwale ané approaehss ye incecass paficabiolerprie g chémotherapy

or racﬁg Vﬁ%%hagsd tlrdrkéﬁs B ﬁﬁ%&h@%ﬁg‘aﬂael ected from
NRiYAb SGRIRRZdthetipy @ppﬂo@(fh@H yncudisg i forit@dmPle 2 vivo and in vivo
het eroaryl group, or an optionally substi

approgelyes tgripergase th Spmunegeniciy Hgatigndumeppes! Eggwﬂcﬁ%tﬁn@ﬁﬂm with
cytol&?ﬁ% sl Rk %Yntgﬂl i b Uiy le%m%g ﬁgﬁélnuﬁfz c'i’(gbhage colony stimulating

onal’ y su Itute _ teroaryl
factof mtppmraalhdsyo ﬁumaset’ﬁt:dﬂarergy, ‘Appiolagiies glsmlgmanﬁifdctea @marmie cells such

as cyquggqat;a(e@%egg;e r?tgc% %l,ssag)lpg%% gsa%gnogg%y?q)lﬂﬁg rgrgfei:c?ergiatluln%ur cell lines

d EhdsUishf 48 i 8@@’})@6&&%&%& group, an optionally
an ai’)gﬁfat]':ltute CB_IZO aryl group or e 1 and RN2 together

Administratibe ni trogen to which they are bound form a

e UL bbbl ST RBIAEE G EnBPyfe v compoune
may %@%&ﬂﬂrﬂﬁ@@d Go_20sudfert byr akkp,cofVer@iti @& by administration, whether
substituted C5 25 20 heteroaryl group, an optionally

systesuigadly mxlpltﬁ/r@b' gr g thy|sitgrad fssised pRIERNTIudiRg pit NNshfaH?fi to, oral
e RO MR, OB, PRRREED), BRER o, b,

subhﬁgkhlﬁb ) iphlih@rgirﬁle e.g. & khhlagoo lop msafﬂamphltbafrapy ysing, e.g. an aerosol, e.g.
substitute etero ro an

throughbgiethy ple #0837 soies wglaﬁo regie %quforaﬁamgamog Qéfﬂ%ff including
subc ﬁébug hﬁltllﬂﬂéﬁ&g eRtrhQuddil £ NinkRS¥ ARG Cinkased al Gh @ rdiac, intrathecal,

eterocyclic ring containing
intraspinal, intracapsular, subcapsular, intraorbital, intraperitoneal, intratracheal, subcuticular,

intraarticular, subarachnoid, and intrasternal; by implant of a depot, for example,
subcutaneously or intramuscularly.

The subject may be a eukaryote, an animal, a vertebrate animal, a mammal, a rodent
(e.g. a guinea pig, a hamster, a rat, a mouse), murine (e.g. a mouse), canine (e.g. a dog), feline
(e.g. a cat), equine (e.g. a horse), a primate, simian (e.g. a monkey or ape), a monkey (e.g.
marmoset, baboon), an ape (e.g. gorilla, chimpanzee, orangutang, gibbon), or a human.
Formulations

While it is possible for the active compound to be administered alone, it is preferable
to present it as a pharmaceutical composition (e.g., formulation) comprising at least one active
compound, as defined above, together with one or more pharmaceutically acceptable catriers,

adjuvants, excipients, diluents, fillers, buffers, stabilisers, preservatives, lubricants, or other
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between 3 and 8 ring atons; 5 RS2a is selected fromH,
an optionally substituted C5_20 aryl group, an
w@pio7oeebhd y substituted C5_20 heteroaryl groupCT/GB2@I6/004327
optionally substituted C 1. 7.4l kyl group; and RN7a and
RN7b are selected fromH and™a Cl1_4 al kyl group;
conprising (a) when R2 is NRNSRN6, reacting a conpound
mategtaly gyelykgown. (e thesroskillet in othe part winen opgionadly apther  therapeutic or

el ubstituted C3_20 heterocyclyl group or
pmﬁ%glj%@g%%{ﬁégroup, by reacting a conmpound of formula

2 AThizg, th&Rpiss €Al ity éhtiontfarteergrotidéN pharnsacdutids pongesitioys, as defined
Cl.7.al kyl or tol ether with the oxygen to which they .
abovg, and, iy PirBpihg 2 I@E’?a‘ﬁ’%@(j&@?@lowlo’@ COTPIISIHE a@g)xxmg at least

one ‘f’%ﬁf?e R ni um% YefiRBD2boveY %Jggﬁl%% '5‘91%5 ?g%?ﬁpgﬁcg-g Plarmaceutically

ormula ZA in the presence o
accegsbleogriiers.cexaippatia| bufiers, hidjovags IstebilisersConpihendmtenials, as described
h Formul a 2A can be synt hesi sed from conpounds of
“brmula 3: O 5 X6.X N Fornula 3 Cl~X8 NCI by

r et | fin WiHarmReufitANFNIRNMab o hOWREH Mérdi® st W Lh ds,
HR7 or HR7 I;eﬂgfji valuent. Ff)gr}Jﬂ aexangl e, V\,'nelrle?é‘ei(‘;1 an HApounas
rage;

matesisls, 6pappsitiensh snd/pudeshgedons whic yeithih the segpeat sound medical

: 0 0 .t hi 20.4 s, by. reaction with .

judsepeofidtle %R, ol Bodeoq Vich Inq s BERNn T edes dwpp) withou

excessivé opaidigy intitafiont heleeiy geRpé e WrC hothdieYprdl€m or complication,
attached forma C5.7 heterocyclyl group, Use The

compiepsEHe Wity @ frasenably brnediisiatatioy Eash pptrimtoescipient, ete. must also be

. g | oo 0 iehl bt . ' I .
I S LA SUL B 00 AR Lk Y
c ofipitabhel samnteis; Wlilaeswts ceppdiibmes,oftc. ¢anhbd ifdundginnst4ddard pharmaceutical

ivity, d ifically includes both conpounds
tethi{;\lA'C#ehy'oﬁ%’ﬁr‘i?@F’crsegg?(ﬁ f@ %/d:r ugs) as well as prodrugs
of THS GHnRIRAINESy W GlerRy oSl YRSedBY i lilﬁﬁ%%'sé((%ezfogréls%l}d may be

exhibit little or no intrinsic activity.
preparsi bty amsiynetbedsewiele known rethgseicofi phaonater  Swwhasetbeds intlade the step

of bggéi? :1%2);&%:5%31 ﬂog tg%;%?% gg%m? a\rzv}tilgtﬁé Wrrier ?clilngorllstsltutes one or
more accessory ingredients. In general, the formulations are prepared by uniformly and
intimately bringing into association the active compound with liquid carriers or finely divided
solid carriers or both, and then if necessary shaping the product.

Formulations may be in the form of liquids, solutions, suspensions, emulsions, elixirs,
syrups, tablets, lozenges, granules, powders, capsules, cachets, pills, ampoules, suppositories,
pessaries, ointments, gels, pastes, creams, sprays, mists, foams, lotions, oils, boluses,
electuaries, or aerosols.

Formulations suitable for oral administration (e.g., by ingestion) may be presented as
discrete units such as capsules, cachets or tablets, each containing a predetermined amount of
the active compound; as a powder or granules; as a solution or suspension in an aqueous or
non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid emulsion; as
a bolus; as an electuary; or as a paste.

A tablet may be made by conventional means, e.g. compression or molding, optionally

with one or more accessory ingredients. Compressed tablets may be prepared by compressing

in a suitable machine the active compound in a free-flowing form such as a powder or
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WD 2007/ 060404 PCT/ GB2006/ 004327 -47 The present

i nvention further provides a nmethod of inhibiting the
wW@ea7eet4y4 of MIOR in a cell, conprising cont aeCT/6§2006/004327

said cell with an effective_ggount of an active

compound, preferably in the™formof a

armaceutically acceptable conposition. Such a nethod
gfafﬁgi? %%tlonﬁf SrtreL it pngior FRpre PTdRTS(E go POBRER, gelatinpacacia, sorbitol,

WY
trag@caﬁgfg]glkgrog&%l%g#lﬁtﬁgﬁ%égﬁglg%{) g ?@eﬂ&m Q)tr\lgdﬂgléﬁa ?gg] %gtogé nxglc?ocrystalhne
cellulhee, ehlcaoh hyﬁrctgea rospieite)d hdmichite s@.gc ehdgniesib@estemdte, Aslc, silica);
i T TR O T A
carbbﬂy&@tﬁy%lﬁ'ﬁﬁ@ﬁ sQlffaéeb&tﬁglolr d?s)f)@xlsﬁlgoé’re\ketﬁn% %%%fﬁé gb % 'bg@ddum lauryl

be’ determned. Were the -active conp
sulfqtg) anépresermatives (eign owthyh pthyérqxebd:rsz,oatbhpmpyﬂthjthomﬁmdzoate sorbic

S L9 st i C ti c marker
scidf o Bed HRR%S o o B Ao s S hjpece miture of the
powiédet Qﬁtnp@ﬁﬁd Midi@ene@edvﬂtﬁ aRfindrhBqsianBlues. | ’Fﬂl@fablé@ﬁtaymﬁonally be
term"treatnent”", as used herein in the context of

coated @hEraTed and arreyi b Enmulnied sg as to geavideaslby arccontreBedresiease of the
activd! goﬁipgﬁrﬁpﬁerm e‘&ﬁ? ﬁf %agﬁma}y%r%%@&a{& rggtb}/]r Sglgllose in varying

vetertnary appli i‘ons

propohiéoma pe ptdvidesthé déstn el Selaadipeyiiid. TﬁBll’etsGﬂ@n%itﬁmallﬁ Be prov1ded with an
i.nhibjition 15 of the progress of the condition

entefif; £p3gs toPrPWide £3lpash i RrrfyRf theyge abher thawdhe stomagh. haI t
' nFBﬁﬁulaﬁ@ﬁses&tfabl@rfgg "t(ﬁﬁ ] aﬁHﬁlugﬁ) B @%T?Jan%cl@m%ﬂ intranasal, ocular,

condi ti on, cure e condi t1on. °Trea
bucqat @pﬂ )%hlalutguel) Mwélerferr(lula‘&d apanphyinant, sjeains swbsmsion, lotion, powder,

ded., The term "ad] sed hereln relates to
SOI“{‘% Pﬁéteg?}f SPABY PHeS Vo %‘E néﬁeﬁnﬁtw r?] fareyladen weY KoRESHha patch or

d éd%ﬁf yt
bt s RUloeenioby Shiden ) SHeridye ompguns

OPUCP %b’lﬁ)@epfé@rm@mplm’wdxdﬂm@nt cancer types. Exanples

ancer. a t hat .coul d be co i.nd
i tF ﬁlq}é%i%%rhsn gﬁ lka%b?eo %li I%%mg% %‘T‘ ratipg i the " ghme losenges
compﬂimg thl deéitle tempdilie ih @l avetddbasia) uhiy blﬂﬁos%%ﬁta%ama or tragacanth;

ni trogen nustards, nechloret ham ne, cycl ophospham de,
pastilles, spapiigiag the F?IH’&I eppospgl dn ARpioet Ibasipjisuehogv gelatis and glycerln or

sucr&&r da%&ﬁ@%ﬂnﬁ%ﬁ?sé&nérﬁﬁr %Et%aﬁu?{g {Eg?ﬁt 'oﬂgd in a suitable liquid

cambhn et hyl enenel am ne (TEM, triet hyI ene _
S g A TR
whefE'Iﬂ B A8¥e cofReREPAZ IRGIHATL s éme'drfﬁtaagﬁjca'bteeéarrigl? lﬁgﬁecially an

aci d anal ogs, "‘nethotrexate, trihetrexate
aqueansamig@t fe-the asivewwompolnd.f | uor odeoxyur i di ne,

O R A N BB e B4 321 IS e
coa1ﬁlpd>\9@§ hd¥ing a particle size, for example, in the range of about 20 to about 500
microns which is administered in the manner in which snuff is taken, i.e. by rapid inhalation
through the nasal passage from a container of the powder held close up to the nose. Suitable
formulations wherein the carrier is a liquid for administration as, for example, nasal spray,
nasal drops, or by aerosol administration by nebuliser, include aqueous or oily solutions of the

active compound.
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30 nercaptopurine, 6-thioguanine, azathioprine,
2' -deoxycof ormycin (pentostatin,

weproorke@my/dr oxynonyl adeni ne (ERNA), fl udar abi nBCT/GB2006/004327
phosphat e, 2-Chl orodeoxyadeggsi ne (cladribine,

2-CdA): Topoi sonerase | inhibitors; canptothecin,
topotecan, irinotecan, . .rubjtecan: tural products;
arftormlagon: swablps foraminibiation b Inhalatiap kaliegeose presented as an

aerosgf;lgﬁ’r@?sfrbﬁe i(%%@uriség)lpé%avﬁﬁotﬁg%sgqfl @B%Q&ﬁfeogfo%@ﬁant, such as

ncri's , VIno i ne, TaxotereTM (docet axel {)
dichlestifaltsthéthane, eséilaoflsoionetiphesdiabdre:tetrafluoroethane, carbon dioxide,
epi podophyl ot oxi ns, etoposi de, teniposide:

Or‘)thﬁﬁﬁ'illl?ﬂb&giﬁs,- actinomycin D, daunonmycin (rubidonycin),
doxQFRihe dufabik 2Ry Clofikal BiaaRkiANea tHéakkRi Bchde ointments,
bl'eonycins, plicanycin® (mthranycin), mtonycin C,

creantka caridn enptsionss. Efi¥here Sormulatepanagp rmarteenRNAgeackive compound may

. Biolqgical .5 response nodifiers:. interf -al.pha,

optiopiy Bty e B o PBRLTAY | O Eag A oF B oyment base.

AlterB&ti 1 ehd YAtk \e8mpomaiiRSehsfotma Rl in atéano Nt analilein-water cream
m soni dazol e, desmet hyl m soni dazol e, = pi noni dazol e,

base.elfatesiderz theeaquapwrophasodiche peamipse magdoclude f@f&isl,npga at least about
SR42 i cotingm.de,. 5-_ b . i di .

R e

as prépyEsH §1gtdlOButafi@ MP-dixle fiangitslpiabitol, glyaerbbaidapalyethylene glycol and

_ Ant hr acenedi one; m toxantrone, AN, Supsti u& ed urea, .
mixtyrgs rﬂ;)@ne@ﬁ(y uFlen topieal hgpp‘xﬁw@;lggq RaYq Q?FprBf yeedude a compdund which

sSSP AT RS e O SGRIAATR il B e s

areasCyEakipiesof suoh eefreal penetfation Bnhangprs include disetiyisulfoxide and related
Hor nones and ant agoni sts;

anal%‘??enocor ti costeroi ds/antagoni sts, predni sone and
eaiinédl Rhalatdde X8 BBlBRAP BRI, ARG dilehitseidey optionally comprise
Progestins, hydroxyprogesterone caproate,

mereiye dn exypsifigdsthervise kacwen as en epwigest)r of it Fasyt eameprises a mixture of at

Estrogen 15 di.et hyl st.i | best.r t | . e1s
o FERTRRorat T A U DRBLIRh Rl gy, it

emuld{TR Q0@Bmded fdpsthes vith @nipophidigicaddifier which acts as a stabiliser. It is also
fl uoxynest erone/ equi val ents; Anti androgens, flutam

! . Lde, .

prefeyedattoinchpienboth| &nsilrapdharfbnel ogaliehghe qraysfisi(Fy 8";“?1 or without
Nonster oi dal i : ami de: : :

sun LSR8 RIS 00 d AP o it e ol s

fat nfkk iuperhe soRallkidanisfyiag simtinentisse whichcekths thel dilyr dispersed phase of
additives to inhibit mlfOR, for 20 exanple, in order

the orepns EBYHELPES.cel | s to known chenot herapeutic agents or

§4d19 efrﬁln,g%./eﬁ{sj A erhhISRK BMHiBsetNinkiude OFwat 60/ Bpan 80, cetostearyl
al so % f

og),
conpounds e used as part of an in vitro
alcohals ayyrisfybalcekalmglyeeryl mamostearatet andoedsmarilavey huéntate:  Bhe choice of

suitq%?qn %is? %Eﬁ@ ﬂ%h}g:%rrlnéﬂﬁt?%\ﬁlégb[%ﬁ b gt(le g%h%\éﬁé g}retd’egl%drg&heﬁc properties,
since the solubility of the active compound in most oils likely to be used in pharmaceutical
emulsion formulations may be very low. Thus the cream should preferably be a non-greasy,
non-staining and washable product with suitable consistency to avoid leakage from tubes or
other containers. Straight or branched chain, mono- or dibasic alkyl esters such as di-
isoadipate, isocetyl stearate, propylene glycol diester of coconut fatty acids, isopropyl
myristate, decyl oleate, isopropyl palmitate, butyl stearate, 2-ethylhexyl palmitate or a blend

of branched chain esters known as Crodamol CAP may be used, the last three being preferred
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The present invention provides active conpounds which
are anticancer agents or adjuncts for treating
W@ 20e060400ne of ordi nary skiII in the art is reem™GB06/004327
able to determ ne whether not a candi date conpound
treats a cancerous condltlon ?or any particul ar cel
ei ther al one or i.n conbination. 30 Exanpl es of
este%?anyéqse myjc peideed Blope r dn wombinaipe slgpensling anghe armperties required.
ety C tx e anc
Alt bo vvellﬂy’ ﬁréclz Ilnéﬁg p%%ﬁg rllccl:se%%ﬁbr gilé}g{ Scs:oger a%%t;rfgl g\?/(grhcglﬁd paraffin or
othec arinéralosiis capfoesnsme cancer, testicular cancer, |iver

cer, kl dney cancer der cancer, WO 2007/ 060404
c% So%lﬁé‘z‘? oL lﬁgtagaﬁemegéﬁ%ﬁeé be ppsntgd @aaswppository with

a suﬁﬁﬂ@ BAR ’coﬁﬁ’)}@ﬁ’@ afof Qﬂﬁn a{{?)%&ﬁlé\?/tte% g¥ & ggf?clye |l anorma. and

| eukem as. y type of i ncl udi ng
butFommlatwm Smﬁabtleo fot u’agl,na]g admimistration t maﬁl be presented as pessaries,
i ncludin br east

tam Qg 1 g%ms %P]gs]e%{eé anfr\; é)rr s;zrﬁ% g%%l]u(lﬁtwnﬁ Co 1ng51n@figlﬁ]gp)to the active

comPb@di Slich RAMGE BAsre IdAbRN A RN 186k Rp %UBﬁa@m i cancer
treat ment defined hereinbefore may be applied as a

solfermwatiersy seifablerdyr ipavptaral, admma&mht)n o(le .0 by himjection, including

e.jnvention,. conventi ur
cuta R MR B B R BEHED i SG  BrvsREAD, Ynfip aaueons and
non-afudous eisGBRicO pyRdHea-fode, tdt&ﬂé Ghieotb Golugidhe It SmBf contain anti-
anti-tynmour agents: 10 (i) other
oxidapls; BrHEISt dretrvEENant sikibytasbacterinstags andd solutes which render the

fomﬁf?éffﬁfnrl%tb Swﬂﬂ{‘ Mebod afs %ﬁ%ndéd“re%?én‘i aancf)Qc][%%?ungrid non-aqueous

y ating agen
steritex ali$pehsionn , whiclarhap| iatludg smypdndmtgoagélﬂs rundethnﬂ«tehfr@g @fents, and
nust ar d, nel& al an, .chl or anmbu |I bu phan,

lipo3Oires 5 AT dICERRAT R 416 SBUF S Shictife tga% (19 fasget(thgcompound to

blooﬁ@[@oﬁeﬁ?ﬁ?bﬁ@@f %r@ﬂf%ﬂ@t Ei(&ljn E? f Flﬁ'kﬁ% i%éton}c vehicles for use in
fluoropyrimdines |ik uoro raci ega

suchr fgrmilatiensddclude SodivmeGhlprde byd:(xhlsnnﬁlngﬁr’aSa]hltmmmrdmctated Ringer’s

Injecgg)?xh Ira%d {c%m; %ég c%n?(isg rgtgoéj:'l rﬁﬁﬁﬁ%}n\}ﬁlc%b}%tgl tq(tlft?e sol%i):ign S te rom about 1
ng/nﬁotﬁpﬁb@ltcl@ ugIRUNIFY Exdhapl€ pﬁr(ﬁﬁ béBb'uf‘ 10 qgfnﬁ)btd: laBout 1 ug/ml. The
m t onyci n- C, dactlnonyC|n and m t hrany

formagrtions mesi be atpsarted (il omitedeaaairenvitidae acklad aiodtairleirs efor example

I
o RS P bEShIS g H EBURE ET belgeauting oty
the dddhiohidf @liestérile MidulORRl &9 FiRleg {)leﬂi?dt&‘ foP irfedtfoRS, ﬁfﬁ%&fﬁt&y prior to
epi podophyl | otoxins |ike 20 etoposide and teni posid

use. gifdaprqraeous dpigetiem solutens awimsgsmeepm mayi by prepared from sterile
pow&éﬁ ogﬂﬁ?@lﬁg %glleves t$ U 1rﬁll§e%t%?§elm %’:ﬁr?e §|e oti;f Or(hfe ﬁpgg?)mes or other

mlcrdpmlaﬂatbemtmw wm:slg%é edesioned@ b | AREHE Oge n&tivéoéompound to blood
comgcg(naen slo? one or more organs.
Dosage

It will be appreciated that appropriate dosages of the active compounds, and
compositions comprising the active compounds, can vary from patient to patient.
Determining the optimal dosage will generally involve the balancing of the level of
therapeutic benefit against any risk or deleterious side effects of the treatments of the present
invention. The selected dosage level will depend on a variety of factors including, but not

limited to, the activity of the particular compound, the route of administration, the time of
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bi cal utam de, flutam de, nilutam de and cyproterone
acetate), LHRH antagonists or LHRH agonists (for
wex@mpbmogoserelin, |euprorelin and buserel i n) PCT/GB2006/004327

progestogens (for exanple 25gnegestrol acetate),

aromat ase inhibitors (for exanple as anastrozol e,

d.etrpzol e, vorazol e ,and. _exenestane) and Lnhipi.tors. of
edmigiSirgtiso AR SLERTRUCT P _%9%%?13( ?‘Fi §ufa%%11 91_b HraLfagent, other
drugs?_e(%ﬁf;im{(dfg,%d%mé&w uS¥dGnkbRdafitibANHdthe AR, Bb#, Ghight, condition,

i ke 4-(6-

generehhaplth, 20Bpiiet hydiel ddstoyyefithe paitent.7 The amwuneefhsanpasad and route

zi.n-1-yl ) eth - 5-tetrahydropyran-. 4-yl o i '
o ity SRR hES] ARLFLAROT G868 L0y e
dosaddlfIEd ) achitie Nbda? coniti s @t Eren@ichyfl dotiem wWhich?ach{evéthe desired
4- (2- hydroxyet hyl ) pi perazin-1-yl]
effect withesttlegusigg subsiantial hagmbkphdgletatiavsoride-elfecht boxani de
(d i Al - 35 . e o
SRSy SV P20 By, 2, oty Bmicntsy
(e.g.,mardiviasd ddses anppopriuts imérvalspihrapheoutpthasounegémeatment. Methods
activator receptor function,or antipadjes.to
of defagpia 5 e1ost w200 7B AT gisatiapare weljgmown to those
( . . : h
o ) A0 Bk oy UL Eack BN BEL K, B o
therapy,othie htaf gt tool  ebme pieated.annd Blod isegedif ming ymatotle Bingle or multiple

.anti erbB2 antibqdy trastuzymab rceptinTM . th
iR IREERO, P B (e P PripBgeind Selected by the
treaﬁﬁgbhyggxnpet uxi mab [ Erbitux, C225] and any growh

actor or growth factor receptor 5 antibodies
di mcdensed] dsuitgblerdosevf Hie. active compdundaigiiedles fange of about 100 pg to

| / t a .200 Vol... 54, 11-29) . h
o 00 ST 2005, Vo S oRPHOZE) 6y SUED. comprn
isa s]{agc,:n aff ¥@0P pfodrid)i RithOliRe, Ahe bBunteRIndfisARdd BraWultddst e basis of

[y (for exanple EGER fanily tyrosi ne ki nase |
the pareht ginpred end ko the aciyal geight to be used is increased proportionately.
Exan CG| or o- 4-f | uor ophenyl ) - 7- net hoxy- 6- (3
3am phol i nopr opoxy) qui nazol i n-4-am ne (gefitinib,
Genetal B2P¢rimental Methods
N- (3- et hynyl phenyl ) -6, 7- bi s(2- met hoxyet hoxx) ui azlol(j) r%
- 4Thipi layer whrqragipgraphy pvas cgafriedy gyt ysige Merck” Kieselge 60 Fass glass
| afi.da; - C 24l ) Tafip(@34 nm). Silica gel 60
ok B PRI A0S (35 Uarod Wer ST pp{ g o, e s
(particys S5dsnD-&3 pa3 supplibil by BovsMstekwasmglaedtfonflash chromatography. 'H
i nhibitors of the hegatocyte romh factor famly, ) )
NMR gpfchiptwire resordedeat 508 MHa ongePruker DPgfr it Wsiruefy Chemical shifts

f apd : ':’f%&ﬂ' i«Bei1abahi bi tors of
Wereégﬁér%f ?%ﬁ%b‘%ﬁ%g | r?;%@%la%?or exanpl e Ras/ Raf
Purificgtical andlentificaiidmoflilnuaeh sanplear nesyl transferase

| PO WHe UL PE HNT iy BHRo AP RS o | fpdfucous TEA,
mob#}éa %ﬁ?s%sB 1 nlicRinieiis @w rhides RERARO QY Gichl Q}’&?Bicﬁl@ﬁts%@ting at 90%

, C-Kit inhibitors, abl kinase inhibitors, I
A/102Bept dmingienssing to 97% eftgr bvminiftess holdingkfion 3 seinutes, then back to the

startiiilggig?idittig]rné;g ! orrle&lﬁég ] ?qd}%gé)rghﬁyo EQ;B%S?SO Mgwll\ﬁegé@é?, 10 mm x
250 Mk, P ANRERIER 62U AN Q¥ekidh at 254 nm.

Mass spectra were recorded on a Finnegan LCQ instrument in positive ion mode.
Mobile phase A — 0.1% aqueous formic acid. Mobile phase B — Acetonitrile; Flowrate 2
ml/min; Gradient — starting at 95% A/5% B for 1 minute, rising to 98% B after 5 minutes and



dependent ki nase inhibitors such as CDK2 and/ or CDK4

inhibitors; 20 (v) antiangi ogenic agents such as those
wakdocheisphi bit the effects of vascular endot heCT/aB2006/004327

grow h factor, [for exanple ihe anti vascul ar

endot helial cell growth fac% anti body bevaci zui nab

AvastinT and VEGF receptor tyrosine Ki
holdlrfgﬁ‘\mr B|rnmm¥ps @gﬁqﬁe gajurging to tl?e startmé condl’plons gﬁumn' Varies, but always

C185 & br o Wo k}sralﬁf ng%els%s)C 1%(%4 %}Yes %%%&%%Wt ﬁA@etectmn

Wat x\é@ 1£c§3§éﬂgle,2lo 400 nm.
ae4- | uor o- 2- met hyl i ndol - 5- yl oxy) - 6- net hoxy- 25

Micn?w(tﬁe—with@is di n- 1-yl propoxy) qui nazol i ne (AZD2171;

SRSt AL IR A DR i

synth6 DAY Reth @B@thc ail®. Hoves ear@eshetmd 04300 | Witag 2t GHraalPressure range

Pat ent Applications W97/ 2259 97/ 30035,
betwegn/ 032858} Eﬂfrmeml@sme@es DeiXtran < ﬁd@@ﬁé’&%& BG-
ot her mechani sns (for exanple |inomde, inhibitors of

integrin avb3 function and angiostatin)]; 30 (vi)

Synthé&isCofl 24,7 dabsiiung] pgddupy rimidinederfatiyeset ast atin A4 and
compounds di sclosed in Irgernational Patent

Appl i catifns WD 99/ 02166, 00/ 40529, WD 00} 41669,
WO 01492284, WO 02/ 0 02/ 08213
2007]/ O 4049BcT/ Gg20f6/ 0p432 —=5% (Vi })_ ahti sorse

, for ex

K%rgeﬁs | Fsted above, suchZas 1SS 2503, an anti-ras
antisenster.1(viii) gene tihterady approaches!ntewé| udi ng
for exanpl e approaches to replace aberrant genes such
as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT

anas bacterlal Xy ctase_enzyne and
tol erance to

HD 0 |ncrease

che th&rap r agdj-ot het aj sumh as nulti drug
resis @ﬂcg gene therapy ailed §X) i mmunot her apy

appr oac i ncluding for exanple ex vivo and in vivo
approaches to increase the i munogenicity of patient
tunour cells, such as transfectioon with 10 cytokines
such as interleukin 2, interlefkin 4 or granul ocyte
macr ophage col ony stinul at Lug qctor, approaches to

Cl

decrease T cell anergy, pr acheb usi ng transfected
i mmune cells such as cytlgsi nsf ed dendritic
ceIIs,Rapproaches usin@'cyﬂbkiﬁe t rfansf etted tunour
cell Iijnes pproaches usijf@.agnti idiotypicg*
' PRS- A mnistration 15 The active conpound or
aﬂit\ical conposi tion conprising the] ESN
Inter. 6 \ R* R N N R
/ Example Compounds
Xy SN
7 A s
R N N Cl

10 Inter. 8
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may be administered to a subject by any conveni ent

route of adm nistration, whether systemcally/
w@ewrpbioal [y or at the site of desired acti onPCT/GB2006/004327

including but not limted tosgoral (e.g. by

i ngestion); topical (including e.g. transdernal,

Intelf &ﬁpegsal ocul ar, buccal, and sublingual);
—-p'u#rm'na'ry (e.g. by inhal ation or insufflation t her apy
a) 2ushing-6-dldoniavtime wesi{Inter.2). 20 t hrough nouth or

nose) rectal; vag |nal parenteral, for anmpl e, by
i nj Ta4- éﬁhlorquqj@iqu@m i)ﬂ] S6YY) wpﬁgc}cgé ammoma (sufficient

to maf(‘é b BN nguﬁﬁn of Qﬁﬁsﬁ‘ét%niﬂ%nnbﬂﬁ)" apfid ﬁfsPéﬁsmn was sealed in a pressure
I ntracardiac, intrathecal i ntraspl na

vesselnwhiale sys tHearheatsd bloady td h?fQ°C| Htwasarobad that, at this temperature a pressure
I nt raper,i t onea i.ntratrache subcuti cul ar

of 1§ i Sliqtiseidy ThisyBipSehiora Pavs Hes Sl for gyurther 16 hours

Whefeﬂ?b@ﬂ{e Rfxt@redeR0doolddolo R¥ARIPerat®dC %@W&@&%We@iel was opened

ramuscul arly. 25 The subject may be a eukaryote, an
and #hei neadtionzpovead: ik e eokhivatel (1 seantiomablume).r Gliemesulting splution was

ac1d§'1eﬁD é)‘é-f IFE gwlg 831?0%88&63 Bic]h eciauﬁegs %Jgecgnlta {g) fo)(temg The acidic

mixt@E VA all vl toawhei &ﬁ}oonatd@ﬁpemah@, argll WhRdtirfed. 1gke @is for a further 30
rmnkege or ape), a nonke rnoset, baboon

mingpe The gispepsiqn vas thepie aq{gdsynh(qigh@mﬂgmd gt T}@rcomblned
orgaﬂlch%&s wepd {Héhﬁlfe%gisandﬁﬂe A(tg ch dpehﬁ‘at@c? I &%)Aug b %ﬁveter'@hite solid
e admnis

active conp ere
whiqhr whediadal ﬁlrthteD omrefszaatto igiveathe mtlﬁfmmmuﬁdl(ﬁp(l%lywld and 96% pure) in
nposi Li on mul at i slng at
suitahhe PHet f%l toctawa% avltﬁlagt ?lﬁﬁ*& aﬂqnoggv% éfefwh ESP): 173
[Nﬂ@ﬂ@Rﬂf —AQEnRar maceutical ly acceptable carriers,
adj uvants, excipients, diluents, fillers, buffers,
stabilisers, preservatives, Iubricants, or other WD

07/ Q6 /00 -52 t i al |1
D) 2R S ARG e DR 3L e ar b and ot fonal |y ot her

t hgwapey8i ®1 Aolutdnophyl- &%Iﬂo%-@ﬁl@fﬂrﬁcotﬁml%mdt Ete¥, eBRNtequiv) in
i nvention further provides pharnaceuti cal

anhx?@wogﬂf | onder ars infef pimeasPherbowes added Mripmddehleidantdd reguiv) in a
droq%w?e ?r ﬁrgﬁe%ﬂecr%]flctlo%%%ﬁry nag: s(fgs efsr%)ne &glgg%l)é{él?cg fcﬁ’tZ hours. After

I've conpou

this tiagethb eeactibh v nfbnﬁefntﬁwdemphﬁﬂm giitel £ atuldy yallewpbHdresidue. The
carriers, excipients, buffers, adJuvants stapilisers,
crudgysolid W diverierd w SIF Sequabtodpitisbreactirny wlpme)rand qogpenirated in vacuo

agal? ch 2%?%%%@: dlg?vaédliﬁ Pe%ﬁﬁ?t aplresifte U@%ddﬂgﬁfl@ (?qor?ceer i@t THF and

materi a conposli tions, dosage
condeotraed whibeforate givel 4 kolitd tesius Odpeh ofas sthﬁ:rn dissiddédcal THFQto give a

|.ud suitabl e for tact
solufiry 8F 0o Nk ks eop g e FmRh W btliore et detiqe The resultant
preclﬁ?‘?é'tecw&y rentdvedl b?tﬁlﬁaho@hﬁdeﬂﬁ' BlUrhRSRABSRratdd inO385 to give a yellow
l emor co i cation
prec1p1tate which was tr1turated with water at 50°C then dried to give the title compound
(92% yield, 93% purity), suitably clean to be used without any further purification. m/z (LC-

MS, ESP): 172 [M-+H]" R/T = 3.19 mins

¢) 7-Chloro-1H-pyrido[2, 3-d]pyrimidine-2,4-dione (Inter. 4)
To a stirred solution (0.06 M) of 2-amino-6-chloronicotinamide (Inter. 3)(1 equiv) in

anhydrous toluene under an inert atmosphere was added oxalyl chloride (1.2 equiv) in a
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commensurate with a reasonable benefit/risk ratio.
Each carrier, excipient, etc. nust also be
w0 amcepiabl e* in the sense of being conpati bl eP@I/GB2G06®04327
ot her ingredients of the farggul ati on. Suitable
carriers di | uents, excipients etc. can be found in
arof B0 RS Bt Sy SR ARE. i TR, o 4 hows

wheBGRSER vRE cobled Ahd sﬂﬂé@@& 4 ﬁﬁ‘thleﬁmd hoeyg. Dithe c@ﬁcﬁl&aﬁd)nhmxture was
any nethods well known in the art of pharnmacy

then pehersdatadniel balk its nelupe i vaeud pRt éﬂ%e@ ot %1V5§§%61F%fqdol’¥°d“0t in
r

sultaéﬁf epl%? tfbrn\frg (o g?gegﬁls,gb% tpﬁrl ‘?o %g r%fs%c? Iltﬁggtg%]hg?%pﬁ&l %dfﬁfc%hon m/z
(Lc-m,rESPaﬂStﬁ{M-&r]eR,ﬁreBaQeﬂmby uni formy and 20

intimately bringing into association the active

compound with liquid carriers or finely divided solid

d%ﬂg essary shaping the

d)gQ@*T "gm"%fsvf {atl s,"}-zrrljg)ﬁ/‘%2 (Iel{tleﬂgfhe formof |iquids,

soﬂ"utal simed M enpensien of thel diban Snterl. dx(l resuiv. )snjlranbsdrous toluene

| ozen

s ARG AR RGY Ris N B el ARer BRI (S Sapivg, The reaction

mixt@ie WABRES hed& & 7008SHLIO nfif@8dEnd HEH 8¥Sled 9 Db teﬁ@éﬁﬁure prior to
| otions, oils, boluses, 25 electuaries, or aeroso

the addﬁmm oft POR%: Suiquinislents) o The redctiqn yasither bqautezslntO(lé)OgC Tor 2.5 hours
befo 81ggeSt 'e%n%mcr%én e%trg{easzlbf/c?c%oat% gg)ﬁsg d éc?e glmrg wﬁﬁ’:ﬁhwas then

cacC or 't ets con

susp@ﬂic&dﬁh Stonoadd fitetedttholgh bhkinaal iof €etiteMpolindfiltat \aas concentrated
powder  or granules as a solution or uspen5|8n in
in vage0 & gye grorowpreihyhishvas dissalved g CHyELapnd stifre Qveilea gel for 30

mm!%;!asq lﬂiﬁerm Li%{eOfle gfhc? WRLEha b4l & hlt{a'tlgﬂ' ﬁ{e ?ffﬁ‘é@ 'cexgkienﬁéted and the

l'us; as an electuary; or as a
crudmat)esﬁee rmﬂfﬁeﬂyby: dinsk nd:hromaio grepan s(S1©2)g to cglmep rtlm sitloncampound in

a8, B QRO S8, S L SSERLI g i - 421

mlnscorrpreSS| ng in a suitable machine the active conpound
in a free-flowing formsuch as a powder or WO
2007/ 060404 PCT/ GB2006/ 004327 -53 granul es,

,opt.io Ly, m xed. with one bi nders (e g.
¢) 4'6180?%{2? d%lémf B ZHOPyé%gjnn § ?@5?% ?o t ragacant h,
hy%oa(w&@@xd)ﬂe(cﬁyﬂm&ebdﬂums@o;l N1 lof @k trivhlatol substtase (Inter. 5)(1
| act ose, mcrocrystalline cellulose, calcium

equu(viy dn g Ipives pdec piisoruemylethrieminee (I cqwikg i g hppwise fashion. The
|

B

pericdaolf U Im)ﬁr G‘aé beluiiome ivay Imaiethined as®pbm empemtwe adth steriog for a further

1 h(g%fq% rrél)tneg ﬁgm\gg t@t@lérwgg‘s ﬁ'( éra&% Zﬁéﬁdl urplclna\%l%{me) The aqueous
trd¥t NZPhE exRAQBY wifly O @e@zlfa@&fon VREALE Th

ox r% 41§é‘§é%3§%?§1ed %eét S my lgle Irilgdég)% ding in a % ¢ organic

extrad tvatsl ‘élelmoﬁnbmed,adniﬁd((sudiurmﬁulpﬂme) ﬁltered and concentrated in vacuo to

give an oily residue which solidified upon prolonged drying. The solid was triturated with

diethylether and then filtered and the cake washed with cold diethyl ether to leave the title

compound in suitable clean form to be used without any further purification.

Inter. 6a: 2,7-Dichloro-4-morpholin-4-yl-pyrido[2,3-d]pyrimidine; R*=  morpholino;
(92% yield, 90% purity) m/z (LC-MS, ESP): 285 [M+H]" R/T = 3.90 mins



powder ed conpound noi stened with an inert |iquid

diluent. The tablets may optionally be coated or
wa@ewree4and may be fornmul ated so as to provi dePGI/GB2a@6/004327

controlled rel ease of the 10gmctive conpound therein

using, for exanple, hydroxypropylnethyl cellulose in

i ng d.rel ease
Ik M o2 RO S R PRt P e s B B o
d]pyexmlém;:Rée(aRwsga 6-Dipehyi- ﬁﬁ@rpl@hﬁ@s(@%%ﬂyiféﬁf t%%JEuﬂitp)? m/z (LC-MS,
? Z@F?Q +than the stomach. Fornul ations suitable for
ESP gﬂ?’ FH Y h et Aminsn (e.g. transdermal, intranasal,
ocul ar, buccal and sublingual) nmay be formul ated as
an ointnent, cream suspension, |otion, powder, 15

5 92 ‘é—@iﬂitlinonz-cida&yoyrigeﬁyi insigiray (Inseat @sol , or oil.
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N T TR L b A T 6 1B
in aﬂlﬂ?’ﬂfo@g Aah&lyMWcbRnAgd bRy QI‘P TRAYRESS C}ﬁfgpﬁ wiPldR8a 1&% %{ﬁethylamme

of nore exclpients or diluents. at1ons sul
(1 equiy) folpivedby slatnanpireyiriage aroimei(h ethie.)milhe resultidpuelxture was heated for
n a flavore

4 1 GESRI6%: LRI LI SEKLLS, SOIRRUDS D, 2 L Gl i

CH,0BK1 irédcEiSn §ORRe) ahd theh RRsREL WHE \@W%ﬂnﬂ?aéﬁbna\;blﬁrﬁ%}t The organic
basi s such as gelatin and glycerin, or sucrose an

extrag& ¥ep soncgnatesd i hervete ﬂl\@cﬁmbﬂlls Wthht Wes distalved inditPAlhd reaction
I [ri ati o i tabl e
voluleSy Bnd MY Gich skl P fion BB E ind o Sabare) an
concdntmlsd zm\xhaeue kngivhen aﬂt IThe caeRedide s ﬂIﬁ‘ﬁ:@'b\jﬁﬁsH Ehromatography
su endegbm suitable carrier, especially an
<Slan%Efsw 6:Fegsr (7130 2o fovid Db fp &ingcthe m&lﬁm@l@pumhgs a yellow
solidSHhthAR s%rcél% cncﬁ% b@gﬁd%ﬁ{oﬁ%ﬂ ert Wrﬁicﬁh&@e carrier

is asolid ude a coar Ing a particle
size, for exanple in the range of about 20 to about

5 m a nistered in the manner in
I“‘ew?(oi:h i OIPYS@KQE@#? 2 6d 53 ey lmaerpRolity ) Ded-Frgppholin-4-yi-
P e %‘gtﬁlﬁfe R e Cis bRy Bidroficke 5% yield, 85%
Purltf’bml‘ﬁ.ﬂlﬁ -Moh £SRhiet48i [g/lﬂlﬁ]e RéBrr4.4¢ miiss a | iquid for

e e S PSR i Syl oo™ s
d]pynm@dmdeR"aﬁ u@@pﬁom{e @& 1=2p-sed c# /p (gg%igg 6%% a8t %ﬁ‘ﬁ% purity) m/z (LC-

2007/ 060404 P

MS, %ggﬁéﬁﬁﬂﬂéﬁgfhﬁygéb$é 2f@s admi ni stration by i nhal ati on

Inter. 76! Ude7{Cy - - > -

nte or essur|7 segﬁpac{g§§ 3R§ 2% ﬁ n?q%@oﬁ@nﬁ tyﬁb? g(S 5 metﬁyl
morghohpél—sﬂ}pytrl,dom ﬂ]mlmldmehl(l(ﬁte@ﬁhleﬂlbteo rfof nedrhgdidd 11k:) R* = cis-

@g,chl rogsth di choro-tetrafl uoroet hane

dimeliyb BRaRES s (ot Vaikmospialiae) &8 asiald, S0% puniy) miz (LC-Ms,
ESP): 378 [M+H] R/T = 3.74 mins
Inter. 7d: 7-Chloro-2-((S)-3-methyl-morpholin-4-yl)-4-morpholin-4-yl-pyrido[2,3-
d]pyrimidine (Intermediate for compound 1la): R* = morpholine, R*= (S)-3-Methyl-
morpholine; (70% yield, 97% purity) m/z (LC-MS, ESP): 350 [M+H]" R/T = 3.44 mins
Inter. 7e: 7-Chloro-2-(2-ethyl-piperidin-1-yl)-4-morpholin-4-yl-pyrido[2,3-d]pyrimidine
(intermediate for compound 11ay): R* = morpholine, R?*= 2-Ethyl-piperidine; (56% yield,
95% purity) m/z (LC-MS, ESP): 362 [M+H]" R/T = 3.78 mins
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5 Fornul ations suitable for topical adm nistration via

the skin include ointnments, creans, and enul sions.
wOb@mo6@nsul ated in an ointnment, the active coP@DGBA06/004327

may optionally be enployed.yqth either a paraffinic

or a water-mscible ointment base. Alternatively, the

7 th
&+ S R oy G e e Bh” The saucous
hasea ol ﬂidiﬁ
Ipeastee1 ablcljut (10809:3%?/;&& ‘?ﬁﬁpﬂﬁ@ Ibggﬁlﬁ %&g °§’§ﬁgp hef‘_l‘ﬂ’) in water (1

volugie) sYas sHeed the\apREPPLAS B7- dmiﬂ@ro @mnwwyrglppmlcbmmﬁ eqmv) (Inter.

6a dif 6}?4;&?3@3%%%% onat?U(?/I en%dlzﬂ Igd racéé(%lg?rﬂ (;l(t\@[hétgg) lQllhe mixture was

degaskﬁelrtgoﬁubbﬁhgnitmgelﬁ; eHrodigr the kahn@msfhn@yorﬂ@aﬁing@@ﬂ V5 minutes before the
mpound. whi ch _enhances absorption or

addlbelh 85\9 tqtfa SG\“PI?%IPQ@?HW@) dahpbund0-0B regurgh Thteemixkire was degassed
lo
o £AA s G4, 6380 SATLSHEL A AR 51 hows. oo
comp]@tilam,ethe r&&ﬁanatlugcmﬁed Wh esont mermpdrahﬁd aliiS filketedPihr@Rt vacuum. The
mul_si on e . Qi ase may Qptiona conprlse
it WaF el d el PotikoR P U8 eHbirvish i ey CHCh (1

volufife) lahd &P FRNI wAS: @ Thithdids.er '
em)JI sifier with a fa?1 or an5 ol o%ta{/l\ﬁct otﬁgsgﬂlfegtdrlaeﬁo(MgSO“)’
filtergd aggl concppisated abvgcuodo igyrappmdrplousesolid silfictewas giturated with EbO

to 1e5%04h8ﬂ8§§reh c%lcf? th a Lipophilic emulsifier which

acts as ne]l’(fw % also 20 preferred to

Intet. rsal(R&eMbqihbhﬁ@ 11‘7*=|4 @ﬂ&o?hér@"l) Toget her, the
mul si fier(s) w or w thout stablllser(s) make up

2-Chlore- Tt @3940@@6@@145@@@@%@1?%1@[%hé]mmmldmg,et hdr NMR (300

N2 0L Bt ot AR 5 L 58 50721 20

5.29@&,3@13&911(@11&3)3 of the cream fornulations. Suitable
ermul gents and enul sion stabilisers include Tween 60,

Span 80, cetostearyl 25 alcohol, nyristyl alcohol,
gl yceryl nonostearate and sodium | auryl sul phate. The
choice of suitable oils or fats for the fornul ation
Examplebbsed on achi eving the desired cosnetic properties,
Si réf th si)I Ebl lity of the active conmpound in nost
=y Examples 13-BXhe used in pharmaceutical  enul sion
f ol T8 BE- 0 h u
pr ef erag%lh)%ﬂ%é a r%%ﬁ-sgge%é%, MElrl%e-({):nuzat yam n%tﬁéﬂ]d%g hg%qlved in a
toluepp/gﬂun@l w]t)hSOéluloma(lﬁ)l ® dhnsBediemcoarbanasy (@ dqliedkageahe approprlate

B T T T R A
(0.1 euiv). sTRCieR oD, velssed Gk kalsd 8/ MeSnixRIre E%@s@@ t§ hﬁ@rglvave radiation

diester of coconut fattty acids, isopro nyri st
(140 (féclypdléme%hsérptlogo%@ﬁu}g)ﬂ Olpéprmth, Upt)lylcompm::ltthe sarnples were

ﬁltergd %B‘%éh{:% gﬂv\lﬁa gg&l‘u@%gt }? rd(%gh ﬁ@gﬁ élngl gﬁ%lapq%ﬁgrﬂfaégf in vacuo. The
crudd ﬂg;ﬁl&e bas tignpusfied by @repbati0d TIPQ. 0B Mvdihd L6B00R10R%d D Liow.
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Example 1bj:- 1H NMR (300 MHz, Solvent CDCls) 8 ppm 8.72 (s, 1H), 8.46 (d, J = 8.70),
8.37d,2.34 Hz, 1H), 8.17 (dd, J = 8.60, 2.34 Hz, 1H), 8.02 (d, J = 8.77 Hz, 1H), 7.14 (d, J =
8.68 Hz, 1H), 4.59 (s, 1H), 3.95-3.71 (m, 8H), 2.50 (m, 3H).

Example 2
R’=Substituted Amino (Examples 2a-2bg)

To a solution of the appropriate chloro-substrate (Inter. 7a-€)(1 equiv.) in 1,4-dioxane

(0.04M) was added the appropriate amine (1.2 equiv.), cesium carbonate (2 equiv.),



8.68 Hz, 1H), 4.59 (s, 1H), 3.95-3.71 (m 8H), 2.50
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Example 2bf:- 1H NMR (300 MHz, Solvent CDCl3) 8 ppm 8.50 (s, 1H), 8.05 (d, J =9.32 Hz,
1H), 7.10 (d, J = 9.37 Hz, 1H), 4.46 (d, J = 12.95 Hz, 1H), 3.82-3.50 (m, 11H), 3.31 (s, 1H),
2.70-2.43 (m, 4H), 1.17 (d, J = 6.30 Hz, 1H)

Example 3
R’ = NH (Examples 3a-b)

To a solution of the appropriate chloro-substrate (Inter. 7a-e)(1 equiv) in isopropanol
(0.6 M) was added concentrated aqueous ammonia solution (5 volumes). The reaction vessel
was sealed and heated under the influence of microwave radiation (high absorption setting,
150°C, 30 minutess). The reaction mixture was then cooled, diluted with water (3 volumes)
and extracted with EtOAc (2x3 volumes). The combines organic extracts were dried (sodium
sulphate), filtered and concentrated in vacuo to give a crude residue that was further purified
by flash chromatography (SiO) (Eluent-EtOAc/MeOH (95:5) going to (9:1)) to give the

compounds below in analytically pure form.
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Example 4
R’=Urea (Examples 4a-i)

To a solution (0.02M) of the appropriate amino-substrate (e.g. Example 3a or 3b)(1
equiv.) in anhydrous THF was added the appropriate isocyanate (2 equiv.). The reaction
vessel was sealed and heated to 60°C for 1 hour. The crude reaction mixture was then purified

by preparative HPLC to give the compounds below.

R? R? R’ Purity | m/z RT
% [MH]" | (mins)

4a 0 ~ N 9 99 4165 | 3.8
[ j @ /\N)k —*

N
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Example 5
R’=Amido (Examples 5a-g)

To a solution (0.02M) of the appropriate amine-substrate (Example 3a or 3b)(1 equiv)
in anhydrous CH,Cl, was added triethylamine (2 equivalents) and the appropriate acid
chloride (2 equivalents). The mixture was stirred at room temperature for 1 hour whereupon
the solvent was allowed to evaporate at atmospheric pressure and the crude residue purified

by preparative HPLC to give the compounds below.
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Example 6

R’=Sulfonamido

To a solution (0.02M) of the appropriate amine-substrate (Example 3a or 3b)(1
equiv.) in anhydrous CH,Cl; was added triethylamine (2 equiv.) and the appropriate sulfonyl
chloride (2 equiv.). The mixture was stirred at room temperature for 1 hour whereupon the
solvent was allowed to evaporate at atmospheric pressure and the crude mixture purified by

preparative HPLC to give the desired product.
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Example 7

R’= alkoxy

To a solution of the appropriate chloro-substrate (Inter. 7a-e) (1 equiv.) in the
5 appropriate alcohol solvent (0.16 M) was added potassium carbonate (5 equiv.). The reaction
vessel was sealed and heated under the influence of microwave radiation (160°C, high

absorption setting, 30 minutes). The reaction mixture was then concentrated to dryness and

Sj~ NI

purified by preparative HPLC to give the desired product.

H 5e O*~N 0 83

R R R’ Purity | m/z | RT
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Example 8

R’= 4-alkoxy-3-aminomethyl-phenyl (Examples 8a — 8bh)

Amines

MsGl, EtN,
DCM
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m %t ur tirred_.at r.oqm.tenper.at or 1 u I
et B b PR R B T OREL o g vl B8 BN 1 equiv,)

foll@dDbP hrtlageulfoaplUHRoraRA 1t Nequey .Y eidH wWhdlaRieBWrbfwiesl Wie reaction
preparative HPLC to gi ve the desired product.

was 2ore gederod ipert Atopppber dou 3¢ minutgg WhReRRPqRyit pyasiqugnghed with water
+ i ~ H ,
cfanbof SIhict e B 4 HaT oo sl
vac hIThe erslebsd loat @,;]r(l llwﬁs&}‘len aﬂut((éd if diedgliethe) agg sgiﬁed vigorously. The
ropri ate .al cohol sol vent .1 ., was .added .
resufigRiaeliounesPigRARS e @E@W.d;%y @HQ@%M% the ttleseampound (98%)
in sYiBdlS@al L ARG O G %ﬁaa@%ﬂepﬁuﬁﬁéawﬁnce of m crowave
radiation (160C, high absorption setting, 30

m nutes). The reaction m xture was then concentrated

tQ dryn nd urified.b rativ PLC.to gjV
7 TR B SRR it P Rl 6.0
morpholin-4-yl-pyrido[2,3-d]pyrimidine; (98.9% yield, 94% purity) m/z (LC-MS, ESP): Did
not ionise [M+H]" R/T = 3.98 mins

To a 0.03 M solution of 7-(3-Chloromethyl-4-methoxy-phenyl)-2-((2S,6R)-2,6-
dimethyl-morpholin-4-yl)-4-morpholin-4-yl-pyrido[2,3-d]pyrimidine (1 equiv.) in
dimethylformamide was added potassium carbonate (2.6 equiv.) followed by the
triethylamine (1 equiv.) and finally the appropriate amine (1.1 equiv.). The reaction mixture

was then heated to 40 °C for 16 hours whereupon it was purified by preparative HPLC to give

the desired product.
Purity [Retention|m/z]
(%) time
(mins)
8a 99 3.86 519.5
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8h 77 6.32
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[MH+ (mns) 7 100 402.2 4.49 CN) 010 Exanple 8 R7=
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w@07hbi¥BLl , Et3N, O NDCMCl N N 11 O j~ 0 CGCDHEB2046/004327

, AMines RN N NNO O~ {9-W 2007/ 060404

PCT/ GB2006/ 004327
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gc s guenched—wth
extfact separat ed
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To a 0.03 M solution of
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]pyrimdine (1 equiv.) in dbPhethylformm de was added

pot assi um carbonate (2.6 equiv.) followed by the

trrpthylamne (1T equiv.) and TTnarty plg.a '
ampe (1.1 equiv.). The reaction rrixtg):f a{g&gﬁdﬁmz]
heated to 40 C for 16 hours whereuponi @aﬁé[l fli ed
by 3reparativ_e HPLC to give the desi|red pr
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599.2 \O~ 1 NCHI| ~ ~N ExggplLe 9 R2=aryl ; R7=aryl
(Exanpl es 9a - 9ae) To the appropri ate
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teE@aL T von was then filltered through a
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-102 Purity Retention [in/z] (% tinme (rains) 9b 86
10.16 518.3 OH N\ I NO 9c Q95 10.72 474.3 a-i \
MOO@@6@0I4 99 4.58 443.4 N 9e 95 4.53 459.4 CrCT/GB200b004327

1-0 9f 97 7.21 419.3 CHI\10 | / p 99 83 4.35 457.3
OH | N~~~~/1 WD 2007/ 060404 PCT/ GB2006/ 004327 -103
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Sbf . 74 10.36 627.6
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Example 9
R’=aryl ; R’=aryl (Examples 9a - 9ae)
To the appropriate 2-chloro-pyridopyrimidine (Inter. 8a)(1 equiv) in acetonitril/water
5 (1:1 ratio - 0.025 M) was added the appropriate boronic acid or ester (1 equiv), potassium
carbonate (3.5 equiv) and tetrakis(triphenylphosphine) palladium (0.05 equiv). The mixture
was heated to 95 °C under an inert atmosphere for 2 hours whereupon it was cooled to room
temperature. The reaction was then filtered through a thin silica pad, which was washed with
1:1 mixture MeOH/CH,Cl, (1 volume), concentrated in vacuo and then purified by
10 preparative HPLC to give the desired product (9a-9ae)
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cytoplasm c extract by imunoprecipitation, and
activity determned essentially as described 5
w@e@vioandsd y usi ng reconbi nant PHAS-1 as a subsPeCEGB2006/004327

(ref. 21). The follow ng col INnds were tested in this
assay:- la, Ib, Ic, Id, le, , 1g, Ih, Ij,
k4t Foter st Hu by dw I x 1y |z | aa

f T 3 FELEL” ERLEL]
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i nstrument. Phosphoryl ated biotinylated peptide is
formed in situ as a result of nlOR nedi at ed
w@b@3pbany| ati on. The phosphoryl at ed bi oti nyl ap€dGB2006/004327

peptide that is associ ated #).gh WO 2007/ 060404
PCT/ GB2006/ 004327 -109 AlphaScreen Streptavi din donor
beads forns a conplex with the p70 S6 Ki nase (T389)

Exampk 10\bnoc| onal Antibody that is associated with

En fIgwltgjass,aglreen Protein A acceptor beads. Upon | aser
g xcitation at 680 nm the donor bead : acceptor
bebat afiGR enzpmedictiesy assiyghalT QR giroteonwaseisoletd ufre. HeLa cell
Accordlngly t he presence of ase acti vi

v d atfally as described
cytoplaupie e tpG by mgewigprasitagiaRy and,agtiyii dpiFRRIBRE gssgRiialy as describe
prev1@$u§f %’&)tﬁWﬁHn*PPHQIS 1%!; geRbstfe’ &Y. i s reduced.

yme inhibition for a given test conpound was
exPhe fdlotvies campduBdd wezt tested Tinthis @$Shy)w1ﬁ,glbsdnptﬂ1r1dslf lg, 1h, 1j,

TR e oy (e e P P v 1
lag, |1§P§ lagbfaj ﬁﬁe, 191b 181%0 1a19d1a09@ap,qfaq, 9&9‘, 1:931 1at9]1au91'ﬁlv %W lax, lay,

laz, @h% 1b@aéb0 gadﬂar?@, %eze 26 7;& Qh{ 21e2b ékpélu a@ps, Zpe%q &p 2q, 2r, 2s, 2t,
bi,t e t gl be
2u, 2¥h2‘IN %1( Cg%%%\éf‘ ggehcdgg@ '%%@ 2a?] %ET ?%b 1&?%531? 2119%1%1 2an, 2ao,
2ap, Qﬁ@a@ﬁdsegﬁ Iehﬁaa\UBa\A} klkx, ddgnPaz, 2blRbbl2bg, 28&1 ,’Em:, 28f, 2bg, 8bm,
a
S, Gtcser bt b oS Gt B2 BbomAdice S 88: B8 10 &1 8m. 8n, 8o,
8p, é;g'xi{gé, 8‘938!‘8&% g@T?ﬁ, %géz?g ts'agngé’eoﬁéﬁ\/‘s;a!:%f é%ﬁ&ﬂ?%m 8aj, 8ak,
8al, Bixh, 8dry8ao, Sag, Sarg ShibfSas, Fat, § Saxalopl, e&awCGavpc&am,d%ab Sbi,Bbe, 8bd, Sbe,

has .an | C50 of 0.057M Exanple 12 Cell proliferation
8bf *(GL50) Cell growth was assessed usi ng the

suI glqgggglﬂgb% s RstedBRhiARE ¥, §/ ues %27 AR n?ﬁ)%%%f&?than 10pm. The

S were routlne pass

( | lidwing ecﬁtnpdlﬂld@ &ﬂﬁBi)tecD]lGJ& valﬁ&%g‘aﬁﬁt Al ORabf lessethan um:
(éFCS) 1% L-glutam ne (G bco BRL, 25030) to a
laa, @hf1|a9e1r?ée1%tlaf e delbrlaiHah 18bdamyian, A rleBikads He: las, lat, lau,

1av,ﬁ§§l?gﬁ,-[ép% ¢el kslt,]% ySh&d 321 222?9]&932&6%@/2&”%1{ 2ap, 2aq,

gl Us foeta serum
2ar, RagyDa, @aiv 2ax, BaD @by, 2pl dites2d, Cos2g 2h, 239’@4)’-1{ aﬂmd2p, 2q, 2t, 2u, 2z,

261, el P BTG Trabl Pt 15 W N Bt o8 Sk Jpc I o A By, B

8ba f%ﬁ'aﬁ&"‘SBE wWithahé Rﬂfo%flhé‘&&ﬁ%%&inﬁﬂ Exﬁlﬁﬁlng |I@§09va%§ agﬁﬁﬁ\fﬁ‘mR of less
romthe i ncubator an the di'luent added t

thantll@énMa derid, 1delel 8F, (a1l Bk, dhdnB1ln1 29.. 1pChaplbbn blbcwaba 3, 3b, 8¢, 84,
s . RSHEE AR S0 PRI 2 L 8,36, O3B, s
8ap,®haq, 8ar, 8as, 8av, 8aw, 8ax, 8bb, 8bc, 8be, 8bg. For example, Compound 1k has an ICso
of 0.043uM
Example 11
Alternative Enzyme Assay

The assay used AlphaScreen technology (Gray et al., Analytical Biochemistry, 2003,
313: 234-245) to determine the ability of test compounds to inhibit phosphorylation by
recombinant mTOR.

A C-terminal truncation of mTOR encompassing amino acid residues 1362 to 2549 of

mTOR (EMBL Accession No. L34075) was stably expressed as a FLAG-tagged fusion in
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30Mto 100nMin sem-log steps dilution started at

300Min stock plate. Dosing was conpleted by addition
w@B0010&040f conpound at hi ghest concentration tBCIZGBI®6/004327

through to the 30 | owest co?ggentratl on in Hl-12. The

pl ates were then incubated 120 hours prior to SRB

anal ysis.. Upon conpl etion of b di
HEKR 60 beas dstrrioRe b Ilerfachar oh-uRTa0s 1o barsedogo, Ay 4266-

T i

mainPAAddGB3 006 Mah32 TO, ublio atcoefiueuss lo€ @0-O0%r intDwtbeccals mipdified

T SRR T
contQHﬁlg Qb% Mﬁt—n%ﬁ@elt@(ﬂfb%tdl‘ AP §rud (PO 2¥ighth, RYble D61 sEC UK Catalogue

aci m nut es before washing four tinmes with 1
No. EQ%0), d"/abrgiutamnm @sibewe (Catal ogne Nad 2D630-04) azidﬂdng/@léienetlcm

(o4 3R R DA LT R s G g S PR e P Sswression in
the n@!ﬁﬁlﬁalhdht REEa9h coklihe, ekbrates prséia vasputifies Deikie theaIdAG epitope tag

| eft roomtergpijgraturefor 30 m nutes before
usmgreta@inrdpgrlﬁmon KueHensity at 564nM on a

M ‘fes? %8@;3@1{83 e% }p{ ﬁgrealaggg d}{]@%gﬁck sol-[llﬁgnscﬁﬁrﬁl@l@d ﬂ'fd' dfhted into

rmhi or e ctron1n

wate@ @-x’%@hlréﬂﬁﬁ) o4 @femge od ﬁhM B85y coatént@tiond aéklﬁqm (2 ul) of each
intensity of the treated cells as a_percentage of

th
comp@mdcdﬂem@@mer%plawél ipto wf: lhet Eﬁé@mrﬁtmswl% Ipay wlumg (L ¥) White

poly%gf\%lﬁ gkﬁe (f“n‘e @H g% ). é 3(? ;é\f;mlx 05 F%c’o*:%?r[%?ku ei,]d m”'l:IOR
enzyRR) YoM &otﬁi?ﬁte@cﬁé@udé\@ub?ﬂaté %@ﬁ)@i}l ABWL?QL%JAHE-WShiGln Val-Phe-

cyfotoxicity assay for anticancer-drug Screening .
LeuHy{Phe-Thndar-Viahtla-P8e Sert YolFL aut Ghu-Sai5 Val-Ly s-Giéu- N@hpB@nh@m UK

o 0 S R o8yl 0B 19T G o
(0.1 Hl(l/lﬁ (Bgvi%% ’SGI%HI algﬁ'ihlrig(‘@ 5 t%?/ml? FDTT @ﬂQS &) & mBYBan&e. chloride (10

8aa, and Sac, foll ow ng conpounds
nME)WB.skalgttatn@ aGbem l\%mpaﬁglre odr ﬂoefsmuwhan 300nM : 1g, 8a,
ggpog%glgv%lgé[ﬁgt’ prgcg\.}ceg E éﬁlg&rgglg sigg%&éorgegm)nsc@ga%to rﬁgmm%%l énzyme
acti B PwerS dfbatdddy, usBaS;5% NS O8Adeaddi test DBi¥powmal , Cdilno]l wHZ that
e e et 8bg

For
prodegethapménimgsh s ¢oresneading taidly lahlbéectgmne%ﬁﬁre@teﬂé)y adding
p t
EDIlCée1 {Eg\eérlfnnﬂ/ﬁ 15’5% Nl (ﬁq%s‘??&?iééu@k tTehg rr\ggﬁl}ﬁt fvgéﬁla 1rﬁ:uBated for 2 hours
at robhﬂt%ﬁip@faydratl on of 25 Serine 473 in Al,-,t as
assessed usi ng Acunen Explorer technol og g

Bi &aeh weaetéon was stopped by the addition of 10 ul of a n%m ure of EDTA (50 mM),
bovine serum albumin (BSA; 0.5 mg/ml) and Tris-HCl pH7.4 buffer (50 mM) containing
p70 S6 Kinase (T389) 1A5 Monoclonal Antibody (Cell Signalling Technology, Catalogue
No. 9206B) and AlphaScreen Streptavidin donor and Protein A acceptor beads (200 ng;
Perkin Elmer, Catalogue No. 67600028 and 6760137R respectively) were added and the
assay plates were left for about 20 hours at room temperature in the dark. The resultant
signals arising from laser light excitation at 680 nm were read using a Packard Envision
instrument.

Phosphorylated biotinylated peptide is formed in situ as a result of mTOR mediated
phosphorylation. The phosphorylated biotinylated peptide that is associated with
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Limted), a plate reader that can be used to rapidly
guantitate features of inmages generated by

wo ameneEeanni ng. A MDA- MB- 468 human br east PCT/GB2006/004327
adenocarcinoma cell line (L Pronochem  Teddi ngt on,
M ddl esex, UK, Catal ogue No." HIB-132) was routinely

mai ntained at 37C with 30 5% CO2 up . to a confluen
AlphgBcrzen SeptavidiDenpclnadafamsg coomlarentth thear/Oi Sﬁalﬁlélasqié"é@) 1A5

Mongaggagh]z‘ae ‘bag h%% ﬁ@s%%ﬂattg@&m#l F&q Sidin Pf(ﬂ n%e{:écé%twieﬁé?ads. Upon

e culture u3|n

laser(lighp sx/cﬁiﬁatll&‘leat(@mnn:f &Bchdl@io;ﬁ Geads: ddaeptor lﬁﬂ cBiex, pr&éifces a signal that
USA; Catal ogue No. AT104) usin andard tissue .

can be fnéaspEedmARBEiARAdne RiESHSE RE B QR LW@&@ aetivgy gwgs in an assay

slgnaill. if{ %@%r&%h&eso ?1 é‘%ﬂ)? lé{pclsg %‘ﬁﬁél@&%g nal's Pgﬁg??sqgg‘[u%g‘l 327

i quot s were seeded rnto eac
mTOR ety n&Oinkbitios fof a giveh mskc@apﬂimddw@&xpmlsd;edms andCs value.
r ki nEl mer, Boston,

The f U8 CRegs Pr<oiereeBBbi B A58 LR [ af g i on. 1bo,

1bp, (18§, 10k, s, out! 1M1, %VBLW 1wr?ofp¢aa980bcl Dd1Re9IpY 69& %yebxln 9n, 90,
to prevent edge’ effect's. The célls were inéu

9p, qu@r, 96.0M1 O OVIMG Wi, P, IO @Oal,Paal Jadvntd Heen t o adher e.
h i bbutrdf 550 cxplied L6 S 3heS atetsvfiat AL GER Foum.
e GRERFHE o5 BOUPRIC 19030 AL AEOIEDH L 8840 o
1bn,rtbdj Ebpt, dbgilbe 1ds, HngdbuoPme 8mOpnr, Qba ank9adhatithwke 1loG4Ang
compaus RGP B o6 AR LORaM e Gl T T o8 9b. S

od, ebf, 9% el Ol 9} '9Eaj1e§h 119;,9bV9bh hﬂ)gfd1lﬁq|bfrF&LHx% le, Compound 1b
conéentration a mni mim 10 reponse control, each

hasmimseoﬁ@ﬁiml\ded vvel I s having a final concent ratl on of
100 M LY294002 (Cal bi ochem Beeston, UK, Catal ogue
No. 440202). As a maxi numresponse control, wells

Exa fned 1% DMSO i nstead of test conpound. Follow ng
_T&]#g%'mtion, the contents of the plates were fixed by

Celltprehfmﬁonn a¥sap (@lsd) 6% aqueous f or mal dehyde sol ution

g%ﬂa g‘i‘?ﬁi‘gﬁa‘?’%ﬁ QSDS%%% ﬁsﬁ%gtj(’the fgﬁ%%ggas ubs e]auésﬁ%g) aflhy (A). T4TD

(ECA@@ rest 0201 %llé!\@@‘e?e f‘rblﬁﬁfélw\@aﬁag‘@f i R@muunvi&bg@ 242401018) plus
Tecan 96 we Fpl ate washer (aspl rati on speed 10

10%nfretad coplf ws@mm %9 1 Yo Leglreming §Gibspd¥Rl, apRP0) Ha a confluence not

greageg eﬁﬂgi% gg fu%ler eag e 1? é%s\eé@ E%’)’S@%ggéjw)&eg%gded at 5x 03 cells/ well in

90;.LINQPMI mﬁklm%etal'ﬂaﬁ‘ senint, ell% §.-gliitaintine il 24 e&ll\Mes (Costar 3904) and
incubt 54 8507651 CBY B € BTIEHTBPHRG A0S B R had fully adhered
(typfFﬁgf 'f%lt(leévvnlgggf thsog‘trslngﬁﬁﬁ%c%@ RRS f‘arsﬂéj r\&%ﬁ%é%l%%dr Weal t#Oincubator and
10ph ol tiepkilient acldbd tediha gon;trctlemlks&éAé 12 and B1-12). Compound was prepared in
a six point semi-log dilution at 10x the final concentration required e.g. for a 6 point range of
30uM to 100nM in semi-log steps dilution started at 300uM in stock plate. Dosing was
completed by addition of 10uL of compound at highest concentration to C1-12 through to the
lowest concentration in H1-12. The plates were then incubated for 120 hours prior to SRB
analysis.

Upon completion of incubation, media was removed and the cells fixed with 100ul of

ice cold 10% (w/v) trichloroacetic acid. The plates were incubated at 4°C for 20 minutes and
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bl ocked by treatnment for 1 hour at room tenperature of

an aliquot (50 I) of a blocking buffer consisting of
w®%0dw6m@od skimmed m ik ["Marvel ' (registered tPEEB2006/004327

mark); Prem er Beverages, Stafford, GB] in a mxture

of PBS and 0. 05% Tween- 20. e bl ocking' buffer was

renoved and the cells were incubated for 1 hour at
thenwrshed Empdeesuvith weteh Eaphbivellaitcellp wes gres-stginedpwith 100ul of 0.4%

oS AR S5l P PP bl Pt 5012 n 1
acetichietd frdobaRntediveftre Gvathib @ Fourntimed @etki 199 acdiel fcid. . Plates were then
Cells were washed three tinmes in a mxture of PBS and

drieyfqzbhorge aioom temppreBtee Ahe dye fem e wiained; gells s selubidiged by the
1 hour r t rature with fluor488
addlﬁ%% gf I1 8@ lg%%%m%t T Base 1#{&)' %%1 (vgeaf‘llﬁfégers Wee Ig;ently shaken and left at

roonMab@getatifre f6F Desminukddv béforg@ikakirifigt 86, oftaias|dNsityUks 564nM on a
Cat al ogue No. Al 1008) that had been diluted 1:500 30

Micjoquang|refefatitey plaseiremder. The porsepisationpfdnlibitay qliciting am(’h reduction in
| 05% -20. |
s S B KRR, Suaialy B siting IR P I lre P el s o

percegagedf the tEhiblk acktrgllvadls usihgdxeelit sofiwakee | uorescence

signal was detected and anal ysed. WO 2007/ 060404
PCT/ GB2006/ 004327 -112 Fl uorescence dose response

Bn 0Pt gogg% g,ts_fau&@ﬁ)h RCVIPALNA W&ﬁa%@x :«ggicam., §8ren, J.

A) eg:ljree o) tion of Serine’ 473 1n
T., Bokesabs Sed<amy 2% andBdOydaMuR. (I896) Neiv coliringetto npiotoxisty assay for

oSS LEESRLE PXILLR R HlpP) P e oS

9aa, 9r, 9d, 9f, 9e with the follow ng conmpounds 5
exhibiting a cellular 1C50, neasured by pAkt, of |ess
All thh gemPotids téskad, exhibited e, vabies ofless tan 10pM. 9g, 9m and

The Jolnihi SO PO SAbIR GRz0BBI00% 457 Tan 14 Bords, dhe e in, S0, 80
8q, é‘si, §{/, é'{l?,esi, (g%l 2@2}{/"85’29 de @H&%Hrc'th)@rfglrl%\*fvaqug t&g{n%gﬁnds ely\ilgitblijt}neg Glso values

I NCor por ate rererence. 1
of 1636 Shan 7BOnVE81 g, BB9SY, 8, 85, SehBiy 8kesl, &t, 8t, For, Bab,Matl] Sakc &af, 8ag, 8ah,

sai, 85, 8ol . GRS PO SaP. T Sab MRS Sy Sy BV, gy Saz. S,
8bb,§%@; 3R 8rE b1, 0hRBY. Fave p@@&nﬁrﬁfﬂ 1%%5'% Grfiggﬁ@.bmﬁvl.

12-418 (1996) 6) Schrelzé and
253-262 (2000)

Example 13
In Vitro phospho-Ser473 Akt assay

This assay determines the ability of test compounds to inhibit phosphorylation of
Serine 473 in Akt as assessed using Acumen Explorer technology (Acumen Bioscience
Limited), a plate reader that can be used to rapidly quantitate features of images generated by
laser-scanning.

A MDA-MB-468 human breast adenocarcinoma cell line (LGC Promochem,
Teddington, Middlesex, UK, Catalogue No. HTB-132) was routinely maintained at 37°C with
5% CO; up to a confluency of 70-90% in DMEM containing 10% heat-inactivated FCS and
1% L-glutamine.

For the assay, the cells were detached from the culture flask using ‘Accutase’
(Innovative Cell Technologies Inc., San Diego, CA, USA; Catalogue No. AT104) using

standard tissue culture methods and resuspended in media to give 1.7x10° cells per ml.
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10 7) Burnett, et al., Proc Natl Acad Sci, 95,
1432- 1437 (1998) 8) Terada, et al., Proc Natl Acad
W®e007/00941477- 11481 (1994) 9) Jeffries, et aPCT/GBMB®004327
J, 16,3693-3704 (1997) 10)_ ?4 rnsti and Houghton, Nat
Rev Cancer, 4, 33 5-348 (20 ? 11) G ngras, et al.,
Genes Dev, 13, 1422-1437 (1999) 15 12) G ngras, et
Aliqugts (90@31@ wrmde@gﬁo strh-dzhke (ngxggég Wf§§ oR@ @%&& §,ac]éqrd 96 well plate

(Perl%Elgl gsrt l\@ﬂs PJ'R%” t(%ttdlg%bdlzl . @)6% 1@4? %Qe?%gﬁhs;&)oé ~15000 cells

per wahi é\;hqﬁﬁl@ q90 ipmeoRallfir€ thedaneere, pldcedlih Ghd 38tef 20O Yo prevent edge
16) Cristofano and Pandolfi, Cell, 100, 387-390 (2000

effecﬂzs@ iR cellamises inpubatedzgvernigatias A& withH% 56 tg albp fhengto Adhere.

%S SRS Sk Bl P RreiRegly, s R for 2 o

7°C2Q)th e 0Y), aMdsthougiounds weldrprefapddias 10 v etstk B¥lutisns i8 DMSO and
295-304 (2002) . 21) Brunn, et al., EMBO

seriafy slgluted grs rfqygtgé)mgggrgmth E)g;h,qgt@ rg“’ee% ragge « ofJ g%{%ggfg]ratﬁgg that were 10-

o e SRl SO0 g U alBion v

plac&t ila. wellaRc efipliRate) t62give’ 20l fi ﬁﬁBqu@ﬁ@&)l))n@éiﬂraBaisg s etminimum
al., J Pharm Sci., 66, 1-19 (1977). 26) G een, and
repomq&pntrpl cachmlafe sentaingd wredls pavipg a@{@bqqn@etgwﬁlpﬁgg il QO HM L£Y294002

(P ROt E B0 02 A3 b conco, v

cont4iaes 1AVDMED iadehd of wshdompdd. Kchondps énchbitionietid contents of the
Resources, |Inc Endi cot t

plate30uste J640w P@m@zwb/aobé%zffquepﬂgmzéfisdfﬂ%wﬂa&l@h (Sigma, Poole,
Dor{)P Nl I'nc o?l %é&\%‘?ﬁflgg gj:%sro%ll?tg&ﬁerg%é 08 T h208 " Handbook

of Aﬂ’halbmaqm:ut hspatatibn cingdi eashs$tep2ndreedirtied mut 19i9g.a Tecan 96 well

07/ 060404 P
plate was%l aspiration spee {0(31?1%1996% O’?h 3? Xing S(])'lu?lon was removed and the contents

of the plates were washed with phosphate-buffered saline (PBS; 50 ul; Gibco, Catalogue No.

10010015). The contents of the plates were treated for 10 minutes at room temperature with
an aliquot (50 ul) of a cell permeabilisation buffer consisting of a mixture of PBS and 0.5%
Tween-20. The ‘permeabilisation’ buffer was removed and non-specific binding sites were
blocked by treatment for 1 hour at room temperature of an aliquot (50 ul) of a blocking buffer
consisting of 5% dried skimmed milk [‘Marvel’ (registered trade mark); Premier Beverages,
Stafford, GB] in a mixture of PBS and 0.05% Tween-20. The ‘blocking’ buffer was removed
and the cells were incubated for 1 hour at room temperature with rabbit anti phospho-Akt
(Ser473) antibody solution (50 pl per well; Cell Signalling, Hitchin, Herts, U.K., Catalogue
No 9277) that had been diluted 1:500 in ‘blocking’ buffer. Cells were washed three times in a
mixture of PBS and 0.05% Tween-20. Subsequently, cells were incubated for 1 hour at room
temperature with Alexafluor488 labelled goat anti-rabbit IgG (50 pl per well; Molecular
Probes, Invitrogen Limited, Paisley, UK, Catalogue No. A11008) that had been diluted 1:500
in ‘blocking’ buffer. Cells were washed 3 times with a mixture of PBS and 0.05% Tween-20.
An aliquot of PBS (50 ul) was added to each well and the plates were sealed with black plate

sealers and the fluorescence signal was detected and analysed.
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subst i
subst i
subst i
wtht
hetero
at ons;
subst i
substi
subst i
sel ect
togeth

tuted C1_7 al kyl group, an optionally

tuted C5_20 heteroaryl group, an optionally

tuted C5_20 aryl group or RN8 and RN9 together

he nitrogen to which they are bound forma

cyclic ring containing 20 between 3 and 8 ring
RS2a is selected fromH, an optionally

tuted C5_20 aryl group, an optionally

tuted C5_20 heteroaryl group, or an optionally

tuted C1.7 al kyl group; 07" and RN7b are

ed fromH and a Cl1.4 al kyl group; RN3 and RN,

er wwth the nitrogen to which they are bound,

forma heterocyclic ring 25 containing between 3 and

8 ring

atons; R2 is selected fromH, halo, ORD2, SRS2b

, NRNSRN6, an optionally substituted C5_20 heteroaryl

group,
wher ei

opti on
option
option

and an optionally substituted C5_20 aryl group,
n R2 and RS2b are selected fromH, an

ally substituted C5_20 aryl group, an

ally substituted C5_20 heteroaryl group, or an
ally substituted Cl1_7 al kyl group;
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30 RNS and RN6 are independently selected fromH, an
optionally substituted Cl -7 alkyl group, an optionally

wGeamsnetsm ed C5_20 heteroaryl group, and an opeCDGERI0G/004327

substituted C5_20 aryl groupqzor WO 2007/060404

PCT/ GB2006/ 004327 -116 RN5 and RN6 together with the
nitrogen to which they are bound form a heterocyclic
Refe ntai ni ng between 3 and 8 ring atons, or a

The RIRGTRCERAL - A GERLARGpoRlds thhelRale W L (e

at vvhen 'S uns tituted norpholino, RN3
and RN4 together with the 5 nitrogen atomto which

1) B o B i B PAAID and X5 1 & G hen X6 18

2) Cﬁ'igt ethlaWoc)@aﬂ P8, 1957462378 (1994)CH and X8 i's not
N, R2"i's unsuBstituted piperidinyl, RN3 and

3) S&blﬂﬁnt, egcdt I@ﬂ 8.t39-430 €199 r ogen atom t o whi ch they are

 SqeLaabe T B D SBRTAE5P" 10 G Yhen X6 15 not
5) A&ldhalndc%& Oﬁznmaﬁnuwoz 8, 4B-£3o96d according to claim

erelnonly of X5, X6 and X8 is N 3. A
6) S‘d@mﬁim}é@lb(ﬁeﬂb h@}” 283@P2i(M0P) wherein X8 is N 15 4.

7) B{aSRTBPHE I BERRA09 stQoR Mg 8P (1dRE PLEPECLaPly
8) Tardbs tet it e Byt 2AraaliSy), 9y 04T7-1 ORI ONANI RN2,

nd NRN/bSOPRs?2a 20 5. . A d
9) Tehtnss Acth o E LB b0 oy T GO0 1 (o0 4, mhor ol o R7 i

10) %mcor Cﬁnarﬁ%d YitonS WRER (?&r R0 9@5’@49 fﬂj@@) 6. A conpound

ngt any one of clainfns Wherein R7 is
11) GR@tas, ernd., RknésDev, 16;11422a]|413;7l(1299c)up, Whl ch may be

ubstltute 25 7. A ccording to any one of
12) Ginganserly enss Qe @07@041@8 NIRN2, and RN2 is H.

13) Reulfu§ AR UNYe/2BensliM8ridR 7Ch 73-13H200erein R7 is a
phenyl’ goup optionally substituted 30 by one or nore

14) Yoodpandsdladest dun ReoMedol69-1A§ WY1, net hyl
) BB PR e SBASP L5 RS o2 S
16) Cristofano and Pandolfi, Cell, 100, 387-390 (2000)

17) Samuels, et al., Science, 304, 554 (2004)

18) Huang and Houghton, Curr Opin Pharmacol, 3, 371-377 (2003)

19) Sawyers, Cancer Cell, 4, 343-348 (2003)

20) Huang and Houghton, Curr Opin in Invest Drugs, 3, 295-304 (2002)
21) Brunn, et al., EMBO J, 15, 5256-5267 (1996)

22) Edinger, et al., Cancer Res, 63, 8451-8460, (2003)

23) Lawrence, et al., Curr Top Microbiol Immunol, 279, 199-213 (2004)
24) Eshleman, et al., Cancer Res, 62, 7291-7297 (2002)

25) Berge, et al., J. Pharm. Sci., 66, 1-19 (1977).

26) Green, T. and Wuts, P., “Protective Groups in Organic Synthesis”, 3rd Edition, John

Wiley and Sons (1999).

27) “Handbook of Pharmaceutical Additives”, 2nd Edition (eds. M. Ash and I. Ash), 2001

(Synapse Information Resources, Inc., Endicott, New York, USA).



- 117 9. A conpound according to claim8, wherein R7
i s 4-chl orophenyl, 4-nethyl phenyl, 4- nethoxyphenyl,
w@20vyaew@sd/ et hyl - 4- net hoxy- phenyl , PCT/GB2006/004327
3, 5-di met hoxy- 4- hydr oxyphenyj4 . 4- hydroxyphenyl,
3- hydroxyphenyl or a 3- hydroxynethylphenyl group. 5
Ac ound acc

28) “BginisuGy B oal Seiottes nBh Riteb Bt A ks o M s &

“hmﬂﬁeﬂﬁmn RNl is C5_6 aryl. 12. A conpound according to
any one of claims 1 to 4, wherein R7 i s NRN7aC(=0) RCl,

29) “mn®m1<mﬁ?aamm09utmaéEa@p5¢nﬁ 2ng. edtiano dPHund accor di ng
to claim12, wherein RCl1 is selected from an
optionally substituted C5-20 aryl group, C3-20
het erocyclyl, C1-7 al kyl and NRNBRN9, where RNB is
hydrogen, and RNA is Cl1-7 al kyl. 15 14. A conpound
according to any one of claims 1 to 4, wherein R7 is
NRN7bSO2Rs2a, and RN/b is H. 15. A conpound accordi ng
to claim14, wherein R52, is Cl1-7 alkyl. 20 16. A
conpound of formula I(A): N RN \ N NIO 5 R \NH X6,
N X8 NRZ RO I(A wherein: one or two of X5, X6
and X8 is N, and the others are CH, 25 RN3 and RN,
together with the nitrogen to which they are bound,
forma heterocyclic ring containing between 3 and 8
ring atoms; R2 is selected fromH, halo, ORO2, SR12b,
NRNSRN6, an optionally substituted C5_20 heteroaryl
group, and an optionally substituted C5-20 aryl group,
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WD 2007/ 060404 PCT/ GB2006/ 004327 -118 wherein R2 and
Rs2b are selected fromH, an optionally substituted
W@200206@04/1 group, an optionally substituted E5I/282006/004327
heteroaryl group, or an opfj@nally substituted C1_7
al kyl group; RNS and RN6 are independently selected
.fromH an optionally substituted C1L_7 al kyl group, an
Claims, i onal |y substituted C5 20 heteroaryl group, and an
optionally substituted C5_20 aryl group, or 5 RNS and
RN6 together with the nitrogen to which they are bound
1. fochepmphetderfdesaula s ri ng containing between 3 and 8
ring atonms; RO3 is selectedufr hydr ogen or an
optionally substituted CL' \a;h’%'g/Kb group; and RNI1O is
sel ected from C(=0) RC2, CsS) , (SSI 2RS3, an
optionally substituted _ hefferoaryl group, an
optionally substitut quy a\ﬂd ,group, or an
optional |y substituted C1X10 Ml ky? group 10 where RC2
wher%gd RC3 are selected fromH, an optionally substituted
=20 aryl group, an optionally substituted C5_20
one dieleOXP yX°® gidoXipis Nyandpid @hak bye GHpsti tuted CL_7 al kyl
.group or = NRN 1RNI ete e’ yand RNL

201 Wh LAre 2
R if nglsstsda diom yhaloe| QR edSRY oniR, Ban» PR o‘ﬁ%“l@?\ms NR'°SO,R™, an
: i Cl 0 . oni i onal:
oS B8 Sl A Bty GRS OB g s,
whers UR%t andiREY arcCSelzCtedrydmgHpuap aptiopallyl sabstit®isd 12550 aryl group, an

.together wth the nitrogen to which the un
optiopgubshesHicia Bt Hingocer piineit SeBhlerCy iy gow: R
and R"NGrean@ffend@ie BRRtddS frofl AC ke bptibRMyHsutdAtut@P T 9RB Yroup, an

substituted C5°20 aryl group, an optionally

optiosaltys sulsstituéal G0 betetnsryrasaury lan @psomallyotubsiituted §isio awl ggoup or R™

ot RSASBEETENL, Aty % 3 o BSEIRE M Seric n

contdifing b3iwded 6 anWMairi d1o:@8l y one of X5, X6 and X8 is N
o1 .18. A conpound according to claim17, wherein X8 is N..
R™ i3 selegied Gt eptioanldy ﬁgﬁtﬂ&l’f%’r@sw aeylgrowy an Artionglly sybstituted Cs.
: erei N ' e NE N8 N9

o ESE S BB OE S PR PR D SR

are independualtly selkeotad tfidnu tH inGiption2ly aubstitigeddGpy abiytl geowp, an optionally
optional |y substituted C1, 10 al kyl. group. 20, A N8 NO

subsfefarf&o@m hfeEasrdi FEUR: G=0RIOBAL 6&8@2‘?&5&0@%%%%? or R and R

togetHBe LN tENRob& & ﬁ%egaﬂ‘é bhar Rk RERterScydf ril containing
RN 12, where e 11 and e 12 together wth the nitrogen

between hand frinpetons; e 30 bound form a heterocyclic ring

e SO PR L Pl 25081 i, B SRR s
Coub B Sl b a1 bt o

R™*and R"" are selected from H and a C,.4 alkyl group;

R™ and R™, together with the nitrogen to which they are bound, form a heterocyclic ring
containing between 3 and 8 ring atoms;

R? is selected from H, halo, OR%?, SRSZb, NR™ RN an optionally substituted Cs.po heteroaryl
group, and an optionally substituted Cs.,9 aryl group,

wherein R®? and R% are selected from H, an optionally substituted Cs.p aryl group, an
optionally substituted Cs.»o heteroaryl group, or an optionally substituted C;7 alkyl group;;
R™ and R™ are independently selected from H, an optionally substituted C,.; alkyl group, an

optionally substituted Cs.»o heteroaryl group, and an optionally substituted Cs.op aryl group, or
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-119 22. A conmpound according to claim21 wherein
RN1O is an optionally substituted pyrazole group,

wob@r o604 he opti onal substituents are sel ect eRCT/GBR006/004327
hal o, hydroxyl, C1-7 alkyl_.gqg.Cl.7 alkoxy. 5 23. A
conmpound according to any one of clains 16 to 19,

N5 eredn RN 10 s . a 6 aryl..group which b N
R R fogebi vaih 1R wBmBLIRBsBGRaT Al P R S peterocyetic ring
contaiRE BEReBNB Gnil S #p Adthé,onal |y substituted phenyl 10

group, wherein the optional substituents are

or a phaghateatitallysascepsetdelsaly barerBl o, hydroxyl, CL1.7 al kyl

.and Cl.7 al koxy. »25, n [ N .
with 35 pictish Pt R K s iR SRR OERGS B2 b &Yy R¥fher with he
nitrogeP ok Wb e@hich_iGeyalakey lattgateapforimhed einsubistiert@picepladlino and R’ is

substituents are, preferably selected fyom 15 hak&,,
unsubsptes phenybiam %] 1yGH, bemes is pei Neapd bl is nel 7L gF Ko not CH and

8. thi r, for exanple Cl1.7 alkylthio, C5 20 aryl,

X lsék%t&%ﬁter ocycl yl TTpCS_ZO hetergaryl , cyano, es%/er,
wherf BF icumsnipbtitute@(paidrioRy | VIR andRR stogath@atvidhiithe aitebgemritony to which

for exanpl e CLl.7al kyl am,np, di-Cl Ll cyl amino and C1. .
they 78 KiRHeRRBBAN WHAIISY P%.ﬂgs&ygewigu s ag?faﬁ» and X is
CH ﬂf&gﬂ'}?n@ iTNBd X8 i{ Qot2p wherein RXB is an optionally

>substituted C1_6 al kyl group. 27. A conpound according

to claim 26, wherein RO3 is an unsubstituted C |-

3
al kyl group. 25 28. A cC ound accor di clasm-27,
2 SndrerioReh ares g ol froden s Recimpotnatd X B X
according to any one of the preceding clains, wherein
RN3 and RN4 together with the nit.rggen to which they

3. ar & dooweund agoerding i daigry.ovheeiniXgs dent ai ni ng  bet ween

5 and 7 ring atons, which may optionally be
substituted. 30 30. A conpound according to claim 29
4. Whar @iripddiNgd R06kdRWtot agediest i pretdibingclaimgewhdrein R is selected

whi ch they are bound form a norphal ijpo_gnQuR: o s ~rsCl
fromp@n /Aty by 066700 Z£70ub.1 O 31 NEY gonp]\ﬁgﬁc?c(—om and
NRN@%BRSHM’]Q to any one of the preceding clains, wherein

IS NRNSRN6, where RNS and RN6 together with the
nitrogen to which they are bound forma heterocyclic

5. (r)lpgig Sg{ggc{)\s{dgéc%gﬁg&t ;@fgg%%ngngf Aaims'? tgtéenv%her\é\{l;ll ﬁh TN optionally
substituted pheny! group.

6. A compound according to any one of claims 1 to 4, wherein R7is OR®', and R is a

C.7 alkyl group, which may be substituted.

7. A compound according to any one of claims 1 to 4, wherein R7 is NRV'R™, and R™ is
H.
8. A compound according to claim 5, wherein R’ is a phenyl goup optionally substituted

by one or more groups selected from chloro, hydroxyl, methyl, methoxy, ethoxy, i-propoxy,

benzyloxy and hydroxymethyl.
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5 32. A conpound according to claim31, wherein R2 is
sel ected fromoptionally substituted norpholino,
wa bioorenphol i no, piperidinyl, piperazinyl, PCT/GB2006/004327
honopi perazi nyl and pyrrolidigayl . 33. A conpound
according to claim32, wherein RRis** NNNOor O
or Alg'c%ngoihng{%cg r%%l{o fclaSu%I §%1’%g?1;1 rlfiml}s( %[%lc%ga%xn% l—r%%thél/lphenyl 4-
metﬂo@typlhemyll th}ldhbcyn{elﬂﬁrl 4Lrlﬁ6thok§a-9heﬂy*l)f 3 SI-BﬁmetﬂlchyA h?dhox phenyl, 4-
| bj 8a, 8b, 8c, 8d, 8e, 8h, 8i, i
hyd181yp1@ﬁ¥1 grhydgsypheny! i 3éladr0xsa@thyg§1@nylﬁqup Sae ' 8af,
Bag, 8ah, 8ai, 8aj, Bak, 8al, Sam Ban, 15 Sao, Bap,
8ag, Bar, Bas, 8at, 8au, 8av, Saw, Sax, Say, 8az, 8ba,
10. 8bM, cigmunBiackording to &lbign 7 9%herdin, RN19§C395yCl&£ky19f 9g,
9h, 9i, 9, 9k, 91, 9m 9n and 9ae, or
phar maceut i cal | y acceptable salts thereof. 35. A
11. phar Wﬁhﬂ%@éor&ﬁﬁﬁ?@lh?ﬁ 9nwﬁ&@1i’1rlgg'1§‘@ agpmpound
according to any one of clains {0 4, and a
phar maceutical ly acceptable carrier or dil uent 36. A

12. CoRP R RERBr bR gt cigmsthE Rowderely HKai B coR,

andpﬁ@ys,%ﬁxﬁﬁ HThe use of a conpound according to any
one ]? clalrrB 1to 34 without the provisos in the
preparati on of a medi cament for treating a disease

13. gggxorgﬁmﬁ&ﬁ} ogécr(])trﬁg | ngqlfle*ﬁ%r% 292&2@1&%{1‘%@4 is BSrSelegédcﬁgRlong doptionally
subsnhmdmggwamagﬂomp acsephaeteychal €4 haltgoind NP REE @Bere R™ s
i capent. 30 WO 2007/060404 PCT/ GB2006/ 004327
hym”&?Ha@gR-Tﬁéhdégqéf a conpound according to any one of
claims 1 to 34, or a pharmaceutically acceptable salt
thereof, in the manufacture of a nedicanent for use in
14. t h& @moshuat iaccordihg o anyT Gl bhtlhinst Dtoy4 efficeeih R'ris AIRV’SO,R5%, and
RN%“a bl ooded ani mal such as man. 5 40. The use of a
Eggund according to any one of clainms 1 to 34, or a
phar maceutically acceptable salt thereof, in the
manuf act ure of a medi cament for use in the production
15. of Aggempenng acconding taeflhist 14.i wheaeind b Copdisil. ani mal
such as man. 41. The use of a conpound according to
any one of clains 1 to 34, or a pharmaceutically

16. A compound of formula I(A):

RM N/RNS
N10 5
R X

\NH Xle \\/(k\/l\ll\

o ~
b)\xa " ¥

03
R

~o

wherein:

one or two of X°, X® and X® is N, and the others are CH;

R™ and R™, together with the nitrogen to which they are bound, form a heterocyclic ring
containing between 3 and 8 ring atoms;

R? is selected from H, halo, OR®?, SRszb, NRNSRNG, an optionally substituted Cs.yo heteroaryl

group, and an optionally substituted Cs.50 aryl group,
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10 acceptable salt thereof, in the manufacture of a

nmedi canent for use in the treatnent of nelanom,
w@apriob@ny thyroid tunours, chol angi ocar ci nonaBCT/GBR@R/004327

cancer, ovarian cancer, I unggcancer, |eukaeni as,

| ynphoi d mal i gnanci es, carci nomas and sarcomas in the

wheisiih 8% gl 26 e, FB0P BionP HC G vdionalig Shbp il g0 gpv! eroup, an
optuﬁl_rﬁﬁy sﬁl!ﬁh‘ﬁlte& el %ﬁmetetrwgfpgrgup,ldﬂ 2] Pﬁ&&hll?“sﬁﬁétﬁ&ted 5, ﬁﬁ(yl %roup, RN

use of a ¢ompound’ accord o any one of
and RO° e mﬂepaldph‘éy iseleetad i foah IH.4 anacmecmalalblseb&mmt@d ﬁ]eraél@fl group, an

n..the i of a mIOR inhibit.ory, effect
opt i i B € aetbo S B ety Crs s bR Gy ! eroup, o
R™ caamdindgar&owth RBe harcRy 16 ehit tlﬁ‘é ahrBobnd Foddt a Wterdeyclic ring
phar maceuti cal | acceptabl e salt ther eof, in the

contpmamkett\iv@ﬁm Dindhriagetomsancer effect in a warm bl ooded
R% %ngef'% gd ﬁc‘o%? Hy&%g&?@r an (ﬁatlo-l;gify éﬁ)?tlt?l{edac G %ﬂg}? gﬂ)%p; and

RNmplb aélﬁ&e@ tﬂxfolrrcat#@)RCQ 5CaSyRDY SoLR s ah bpﬂidilﬁ[lsa (Sﬁbstlltlrted lig.50 heteroaryl
treatment of nel anorra papillary thyr 0| go
groupha apfAnel% .s&bs.%ﬁ% s-GTVrEreYh O8 A1 OBYeRa R e Ci.1o allyl group

wheld! RI2 GARCR®, ekﬁf@&éﬂ 3om lH’{Tﬁrh %:pﬂondmrl ﬁﬂl?éde 813/1 group, an

car ci nones and sarconas In Iver
optiquablyt saﬂoeututede@iﬁjo Imt&ﬂoarphgmugaan ogotidnadlyi mdasytumddcl 7 alkyl group or

Rl\rlﬁ%“f | th dfig%l{lﬂpur 3 t e?}@? E(Ialgctpg rlo%?]'édmg Oinglly substituted

Cig "Q-ﬁgﬁ ngﬁB bint %t}bnﬁﬁ %ﬁBstitlﬂe@ A8y Hét@llo@ﬂq ﬁo@“aﬂ%pﬁoﬁbﬂq?}h substituted

in eed 0 12such t r eat nent rises
Cs. zmmi EI(EIPEQI'IR:IQ aed Bai doaﬁhmltlatheemfrem tipewhich they are bound form a

200 060404 2006/ 0043 amunt,af. a
heteR S RO SRRk ot 6 B 578 Bfoafd R i gelegipd from H, an
opti Eﬂmﬁﬁiﬁlﬂeﬂ dsl,y aryd eeRR akbptiedily subaitewell Cs4Phetéroaryl group, or an
for producing an anti-cancer effect in a

OPUOMIMSBP%@@F@@ICM@H%H grogiich as man, 5 in need of such
or ag} g@ﬁ&iaa@ ag%gga%%‘g)ga'ltstﬁ&e@fjm nistering to said ani nal

of "a conpound accordi ng to any
one of clains 1 to 34, or a pharmaceutlcally

acceptable salt _ ther 47, A net hod ati
17. rorahonEes éﬁwrﬁ&gﬁwﬁwéﬁdwwm yone 83, 5% i
chol angi ocarci nomas, 10 col on cancer, ovarian cancer,

| ung cancer, | eukaem as, |ynphoid mal i gnanci es,
18. car/icccvmpxamd according to claim 17, wherein X® is N.

19. A compound according to any one of claims 16, 17 or 18, wherein RV is selected
from C(=S)R®*, an optionally substituted Cs.o heteroaryl group, an optionally substituted Cs.
20 aryl group, and an optionally substituted C,.jo alkyl group.

20. A compound according to any one of claims 16 to 19, wherein RN is C(=S)R®, and
wherein R®® is NRN'RV'?, where RM'! and RN'? together with the nitrogen to which they are

bound form a heterocyclic ring containing between 3 and 8 ring atoms.

21. A compound according to any one of claims 16 to 19, wherein RV is a Cs.¢ heteroaryl

group which may be substituted.
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and sarcomas in the liver, kidney, bladder, prostate,
breast and pancreas, and primary and recurrent solid

wao wwoeEoHf the skin, colon, thyroid, |ungs aneCT/GB2006/004327
ovaries, in a marn}blooded_ﬁﬁ@inal, such as man, in
need of such treatnent whic onpri ses adm ni stering
to said aninmal an effective anobunt of a conpound
according to any one of clainms 1 to 34, or a 15

h ical | v. : | f. 48. A
22. Do B aBront BB ERoRo iR o seestiogilbbiputind pyrazole

groug; ebegtintheldptidnyl sab&itnts GledeRBted fidh B, RYdrBxyl, C,; alkyl and C\
pharmaceutically acceptable salt thereof, 1n

alkox¥sociation with a pharmaceutical | y-accept abl e
di luent or carrier for use in the production of a mliOR
inhibitory 20 effect in a warm bl ooded ani mal such as
23. mar cafiporhdpfRORHEL S elone @RRSInL 16N WD, GhhESRNET'88$ 5 (54 aryl
ound according to any one of clains 1 to 34, or

a ca
g““?‘ﬂﬂ&?ﬁ@% Goesiitytyd.accept abl e salt thereof, in

association wth a pharmaceutically-acceptable

di luent or carrier for use in the production of an
24. an® casproed ac@&dikf teatlain2® winten R dbties @niormily suehiuted phenyl

as n. 50. A.pharnmaceutical conpaqsition which
srou o PR, 2%, o3l SHEF it tieriyorega i pe Gried drorm drelg, ydioxyl, C..
alkyl &hd38; ; AK0x8;. pharmaceutically acceptable salt thereof,

in association with a pharnmaceutically-acceptable

diluent or carrier for use in the treatnent of

nel,a Ll Lary 30 thyraoid.tumurs, . NIO - )
25 chb) ang ggg%@?%%%stf’_a@gl%‘ﬁ Oga?f?dlgf, C}Qal_rg'r éi‘ili‘e@_é‘hgero, 1s an optionally
substititgl Canakiyl gtaipk @RS the b%ltiﬂﬂap kGbstiRleh8nak ‘iﬂr&%rabgf selected from
CE%élnonas and sarcomas in the liver, kidney, bladder,
halog hydioxyle, Cr-pababt cthay foarmsaemts Candelsesyrathioetied, for example Ci.;
kyiGisuer spl i ft kin, cola hyroi d _
o (SERCE A el by, O IS 68 Bl S0V e cooon
wherraR. is W020§7,/ 6D 4fn PGt CRRA0HIE/ OPABRTamnd23i-61,al¥lamino and C;.
Ik rocgss 1f or the preparation of a conmpound of formula
TRy P A npound of Formula 2: R4 5 X6, X N Fornul a
2 CX$ NR2 5 wherein: R4 is NRNBRN4 where RN3 and
RN4, together with the nitrogen to which they are
26. podnepmpasich agcording to any one claims 16 to 25 wherein R®® is an optionally

substituted C,.¢ alkyl group.

27. A compound according to claim 26, wherein R is an unsubstituted C,.5 alkyl group.
28. A compound according to claim 27, wherein R%* is a methyl group.

29. A compound according to any one of the preceding claims, wherein R™ and R™
together with the nitrogen to which they are bound form a heterocyclic ring containing

between 5 and 7 ring atoms, which may optionally be substituted.

30. A compound according to claim 29 wherein R™ and R™ together with the nitrogen to

which they are bound form a morpholino group.
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heterocyclic ring containing between 3 and 8 ring
atons; R2 is selected fromH, halo, ORO2, SRS2b,
WORNERNE04 an optional ly substituted C5_20 het ePCEHGHR006/004327
group, and an optionally su?zéltuted C5_20 aryl group,
10 wherein R2 and R S2b aré §elected fromH, an
optionally substituted C5_20 aryl group NSRS
31. opAI mmmquyd@gwﬂmgapea@ywem thfep@r:@fhnmciagﬂwfssher@m Binis NR™R
mson I Y6 r ,
Whel's %ﬁ%ﬁére )?[Hes gﬂlwg{zﬁ gk%)hwcﬁ ﬁ%? g]rr]eag r}dsiﬁ!g aepﬂeterocychc
ring 3(9&&@1“&11@%@%6@ 3 adnded Kifg a@hBhich Mayaitioasal lbeysubstltuted '
substituted C5_20 heteroaryl group, and an optionally
substituted C5 20 aryl group, or RNS and RN6 toget her
%Aer %@3% HtaEcQ)gﬁﬂgtt‘%g cogtﬂ WhG¥in s QQH&Q @ﬁm;ﬁmnall}é substituted

|c ri nt’ai ni ng between
mor}&l{odms,, thﬁmmphcﬂimgplpéﬁdmy\h pipefAzZinys hNRpRPazinyd asd pymolofinyl.
t he compound of formula 2 with R7H, or (f) when R7 is
an optionally substituted C3_20 heterocyclyl group or

ompound of formnul a
33. & 5 WIt R7B%O&f?)lx‘§lngt5 @l@ﬁﬁB@r\Vlﬁgrmth@ jgonp

where each ALk is 20 independently
Cl -7 alkyl or together with tthe oxygen to-which they
are attached for, C5_7 heterocyclyl, grpup, or (g)
when R7 is an anjde,| urea | f onani dé grioup,
reaction of a co nd of . ta 2 W nmoni a

foll owed by reaction off the resulti®hg prinmary anine
with the appropriate acid chloride, isocyanate or
sul fonyl chloride, or 25 (h) when R7 is ORlL or SRSI,
by reaction of the conmpound of forrmula 1 in the

34. Sohvinioonss seleSif disda ety of BRHEP Lharac folt of T 10 % 1L 1m, 1n,
lo, FﬁJ'THOPdT)d 195 lﬁaﬁrmél @bf (119% BRI Pddngorr 2A®bI 8¢ 84, 8e, 8f, 8g, 8h, 8i, 8j,

cénpound of Fornuf a WO 2007
8k, $1ICIGBR.086 /30046 87, 8ah2&ac Rarl, Sac. @l Bag. Bal.rfal. Saj Bak rFakglam, 8an,

8ao,|\§%p,%q\,l\,§art gas, Sa%f' aue, %’a@,?a%%aﬁ@é?,%, 8ba?%gb, éb\é, 8bd, 8be, 8bg, 9a, 9b,
9¢, 9d, 9e, 9f, 9g, 9h, 9i, 9j, 9k, 91, 9m, 9n and 9ae, or pharmaceutically acceptable salts
thereof.

35. A pharmaceutical composition comprising a compound according to any one of claims

1 to 34, and a pharmaceutically acceptable carrier or diluent.

36. A compound according to any one of claims 1 to 34 for use in a method of treatment

of the human or animal body.

37.  The use of a compound according to any one of claims 1 to 34 without the provisos in

the preparation of a medicament for treating a disease ameliorated by the inhibition of mTOR.

38. A compound according to any one of claims 1 to 34, or a pharmaceutically acceptable

salt thereof, for use as a medicament.
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RI / Rfis O, wherein Lv is a | eaving group, such as
a hal ogen, for exanple chlorine, or an OSC2R group,
wob@re6Ro4 s al kyl or aryl, such as nethyl, 5 we¢TGBMNO0bK/004327
NH2 . 53. A process for the Q eparation of a conpound
of formula 1 froma con‘pouﬁa {mf formula 2A: R4 5
X6, X NIf Formula 2A R7' X8 N ClI 10 wherein R4 is
39. NRRBRME aftreceniRNBd anchriing to pogenhef claimshl th4.mirarmhganaceutically

acce{gtgh]\ggaﬁﬂh%rggétiaélg% R%HQ tuféeog)fn A Snea(ﬁga:gie;rn? gﬁrghs%sginirtg}g gi)roduc‘tion of a
mTCIe | ReiRedy Efreuniabrm PR ded 2B al sHERMsRHE.
NRN7aC( =0 RC1, NRN7bSO2Rs2a, an optionally

substituted C5_20 heteroaryl group, or an optionally

substituted C5 20 .ar r r )
40. S0 B b £ e et sl b KEF oy Plo 3Bty fefpocnticaly
accePfaBlsaltafereORtih Gamapufacingt oft atrdicemerOfdbalse 1w deyproduction of an

_group, _or an optionally substituted Cl _7 al kyl group;
anti-rpgeer effeet FND WarB-hlepglep @ BYGh a8t ed from H, an
optionally substituted Cl _7 al kyl group, an
optionally substituted C5_20 heteroaryl group, an
41. opThensd bfya sarhsdindutcectdfy {@@ngont ofclaips drto Bl or agplthrmaceutically
RN2 together with the nitrogen to ich they are hound
accepigbly gt étteé‘?ocfcifblla?ec mapRGetuE Of nttg WW@%E%%S&nms&ﬁntaeatmeﬂt of

meldofdal %a@ﬁl@%s%lgﬁﬁh thhoff @R618AIbERBIbInagNcAR @Rk, dvarian cancer,
substitute -20 aryl group, an optionally
lungs e, tlatled s, 190phet emalégnahcigs,ocassinamas pnil otasdanyes in the liver,

RETSIERA P C Ty T
skinS&dISH, kb Rd IL%S dn@b¥atlesgr oup, an optionally

Substi tut ed .20 heteroaryl group, an optionally
substituted C5_20 aryl group or RN8 and RN9 25

to h ' ' t ' ; b .
R T —
accaptadle sdlOtRicofOn2Hhe 7Hrofididd JPGT IR G664 24tfect 125 warm-blooded

animal such as man.

43.  The use of a compound according to any one of claims 1 to 34, or a pharmaceutically
acceptable salt thereof, in the production of an anti-cancer effect in a warm-blooded animal

such as man.

44.  The use of a compound according to any one of claims 1 to 34, or a pharmaceutically
acceptable salt thereof, in the treatment of melanoma, papillary thyroid tumours,
cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer, leukaemias, lymphoid
malignancies, carcinomas and sarcomas in the liver, kidney, bladder, prostate, breast and

pancreas, and primary and recurrent solid tumours of the skin, colon, thyroid, lungs and

‘ovaries.

45. A method for producing a mTOR inhibitory effect in a warm-blooded animal, such as

man, in need of such treatment which comprises administering to said animal an effective
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Rs2n is selected fromH, an optionally substituted
C5_20 aryl group, an optionally substituted GC5 20
whedoenerny| group, or an optionally substit ut eRPCTI6EBZ006/004327
al kyl group; and RN7a and y;? are selected fromH and
a Cl1_4 al kyl group; conpri g5 (d when R2 is
NRNSRNG, reacting a conpound of formula 2A with R2H
amowpt glo} Gomen9uURR dceordingofsl emalony afueleims ht wd34300e pharmaceutically
r group or C5_20 aryl group, by reacting a
acceE{%Fes%ﬁ r%@fforrrul a 2A with R2B(QA k)2, where each Al K
|s i ndependently C1.7 al kyl or together vvlth the
gen to which they are attached form a

46. heﬁeméfélyé IfQ Produsing arb?ntzrean(cﬁl) elfiebin warrg-b@@d BRinyhsppgh as man,
in neefdbéf sﬁgﬁ%ét%nﬁv&m is€d acﬁﬂﬁlf% E1§21‘8 shfd J[Ifﬁﬁpér?%@l@e amount
or a 10

ase in the appropriate a
of asompewmid according to any one of claims 1 to 34, or a pharmaceutically acceptable salt

thereof.

47. A method of treating melanoma, papillary thyroid tumours, cholangiocarcinomas,
colon cancer, ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas
and sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid, lungs and ovaries, in a warm-blooded
animal, such as man, in need of such treatment which comprises administering to said animal
an effective amount of a compound according to any one of claims 1 to 34, or a

pharmaceutically acceptable salt thereof.

48. A pharmaceutical composition which comprises a compound according to any one of
claims 1 to 34, or a pharmaceutically acceptable salt thereof, in association with a
pharmaceutically-acceptable diluent or carrier for use in the production of a mTOR inhibitory

effect in a warm-blooded animal such as man.

49, A pharmaceutical composition which comprises a compound according to any one of
claims 1 to 34, or a pharmaceutically acceptable salt thereof, in association with a
pharmaceutically-acceptable diluent or carrier for use in the production of an anti-cancer

effect in a warm-blooded animal such as man.

50. A pharmaceutical composition which comprises a compound according to any one of
claims 1 to 34, or a pharmaceutically acceptable salt thereof, in association with a
pharmaceutically-acceptable diluent or carrier for use in the treatment of melanoma, papillary
thyroid tumours, cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer, leukaemias,
lymphoid malignancies, carcinomas and sarcomas in the liver, kidney, bladder, prostate,
breast and pancreas, and primary and recurrent solid tumours of the skin, colon, thyroid, lungs

and ovaries in a warm-blooded animal such as man.
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51. A process for the preparation of a compound of formula 1, from a compound of

Formula 2:
R*
5
GIX\ \
X N
)]\ )\ Formula 2
7 =
Cl X2 N7 TR?
5 wherein:

R*is NR™RM™ where R™ and R™, together with the nitrogen to which they are bound, form a
heterocyclic ring containing between 3 and 8 ring atoms;

R? is selected from H, halo, OR®?, SR5% NRMN RM an optionally substituted Cs.5 heteroaryl
group, and an optionally substituted Cs. aryl group,

10 wherein R%? and R%" are selected from H, an optionally substituted Cso aryl group, an
optionally substituted Cs.,o heteroaryl group, or an optionally substituted C;.; alkyl group, and
R™ and R™ are independently selected from H, an optionally substituted C,.7 alkyl group, an
optionally substituted Cs.o heteroaryl group, and an optionally substituted Cs., aryl group, or
R™ and RN together with the nitrogen to which they are bound form a heterocyclic ring

15 containing between 3 and 8 ring atoms,
comprising

(e) when R is NRN!'R™, reaction of the compound of formula 2 with R'H; or
(f) when R is an optionally substituted Cs heterocyclyl group or Cs.p aryl group,
reaction of the compound of formula 2 with R’B(OAILk),, where each Alk is

20 independently C;.7 alkyl or together with the oxygen to which they are attached form a

Cs.7 heterocyclyl group, or

(g) when R’ is an amide, urea or sulfonamide group, reaction of a compound of formula 2
with ammonia followed by reaction of the resulting primary amine with the
appropriate acid chloride, isocyanate or sulfonyl chloride, or

25 (h) when R” is OR®" or SR®, by reaction of the compound of formula 1 in the presence of

base in the appropriate alcohol or thiol solvent.

52. A process for the preparation of a compound of formula I(A) comprising reacting a

compound of Formula 1a:
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R4
5
s XN
X| )N\ Formula 1a
z ~
-R7/kX8 N~ TR?

R’ is , wherein Lv is a leaving group, such as a halogen, for example
chlorine, or an OSO,R group, where R is alkyl or aryl, such as methyl,
with RN, .

53. A process for the preparation of a compound of formula 1 from a compound of
formula 2A:

4

R

5
TS

| =N Formula 2A
7)\ g~ /)\
R X N Cl _

wherein

R*is NR™R™ where R™ and R™, together with the nitrogen to which they are bound, form a
heterocyclic ring containing between 3 and 8 ring atoms; and

R’ is selected from halo, OR®!, SRS, NRV'R™, NRV'C(=0)R®', NR'"SO,R**, an
optionally substituted Cs.o heteroaryl group, or an optionally substituted Cs.y aryl group,
where R®' and RS! are selected from H, an optionally substituted Csno aryl group, an
optionally substituted Cs.2o heteroaryl group, or an optionally substituted Ci.7 alkyl group; RM
and R™ are independently selected from H, an optionally substituted C,7 alkyl group, an
optionally substituted Cs. heteroaryl group, an optionally substituted Cs. aryl group or RN
and R™ together with the nitrogen to which they are bound form a heterocyclic ring
containing between 3 and 8 ring atoms;

R is selected from H, an optionally substituted Cs.o0 aryl group, an optionally substituted Cs.
-0 heteroaryl group, an optionally substituted Cy.7 alkyl group or NR™R™, where R™ and R
are independently selected from H, an optionally substituted Cy.7 alkyl group, an optionally
substituted Cs.ap heteroaryl group, an optionally substituted Cs aryl group or R™ and R™
together with the nitrogen to which they are bound form a heterocyclic ring containing

between 3 and 8 ring atoms;
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R js selected from H, an optionally substituted Cs.o aryl group, an optionally substituted
Cs.20 heteroaryl group, or an optionally substituted Cy.7 alkyl group; and
R™ and RV are selected from H and a Ci4 alkyl group;
comprising
5 (d) when R* is NRNVRNC, reacting a compound of formula 2A with R*H, or
(¢) when R? is an opionally substituted Cj. heterocyclyl group or Cs.o aryl group, by
reacting a compound of formula 2A with R*B(OAIlk),, where each Alk is
independently C,.; alkyl or together with the oxygen to which they are attached form a
Cs.7 heterocyclyl group, or
10 (f) when R? is OR®* or SR®®, by reacting a compound of formula 2A in the presence of a

base in the appropriate alcohol or thiol solvent.



