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WD 2006/ 090167 PCT/ GB2006/ 000668 1 Conpounds The
present invention relates to conpounds which act as

wWOordRoY0bT bitors, their use and their synt hesPGI/GB2006/000668

Background G owth factor/1m'togeni c activation of the
phosphati dyl i nositol 3-kinase (P13K)/AKT signalling
pathway ultinmately |leads to the key cell cycle and
growt h control regul at<?mPe¥NYs t he manmmal i an target
of rapanycm (alternatively referred to as FRAP

FKBP1 panycin a ted_prote RAFT1
The RSBy An Sl RSOV QRIS SRS IS R e and
their $ymthgsts. 1) - all derived fromthe interaction with the
FK- 506- bi ndi ng protein FKBP12, and SEP (sirolinus
effector protein)). mfOR is a mammali an
Backgegunske/ t hr eoni ne ki nase of approxi mately 289 kDa in

[ . of
crond| S RBite e ittng o6 b6 prevEatd g e B AR IAKE
signallipg patimap eltimafelyt IbadsRa iﬂ“reld(elya:eld?cjdekﬁd]gﬁodﬁh casten! (eRJulél@r
I i nal
mTO%,@tﬁ% ﬂanﬁ%lgh %ngétr}? ra%‘gﬁ'nﬁ&ﬂ i(:%l%ﬁrl?gvél %[Féar% t? ﬁg EH{\ES%KBPQ
and rgpamyojn mn@eﬁed progein), RBORA! PressnyciDNmdddqE @ dargetah) oRAR T
(rapamélelﬂﬁﬁbet ﬁ-ﬂ\ﬂll(d@ﬁ\@&' iRt Bk %ﬁgﬂa@tﬁ)tn%{hathé"]dk %b@ ‘B}ndmg Brotein

n to a catal omaln 1n

FKBRRORDE BIRE 43iTesmes #ffas K"IEM‘%\%W&PH g amnwalvan ﬁanrw{}hreonme
kinast @ BpEtoXimBRly: 268tkDahe sibk ah®s Hefbsr bhd BvohRioh#H) Eonserved

cukaryey 1B Moo EEisrisr R Pl At ebss oh P 1 Kgasp e
kmasE&FﬂWMﬁ’?}y/bTMom)a tel g termisd dox&blo@%@;ata@dﬁt Eieri’fﬁm) with
Pro- b iy i B 7 n AP CRB e PR PRI 5
kinasg), ddiM (Addxia-Eipnbietiosia ofutdied)hinceldition) tooantdialytisi dosjairein the C-
termlF?&@ln{'lfCﬁ:E %Ht&ﬂs a F}Qﬁbf’gralpa%(ﬂ g@rﬁﬁleggﬁtﬁlﬁgﬁ&ngﬁ éFR!?) At the N-

nslatiron initiati da ation
termlatﬂs @Btozﬂ? W%%Jn("gﬁlm&%\|alpbaseqwaiw salung 9f GP2A e@@%@ﬁw

motif® b f@hﬁkﬁwh:@yﬁlbwtérﬂlrﬁﬁkl FOVICER APLAIG ?ﬁﬁl‘\ﬁ?doﬁmélﬁfaﬁ*}d at the
dependant. transl ation i s regul at ed

xS IATBIYE &1 O BHn o aoRLRel SAT Fambit FREISEAGIE) (o5, 5.6)
initiation factor 4E (el FAE)-binding protein 1 (4E-BPI

TOR e 6en VRATER 9° BEP (190G &F WL FEFOBP e peseraton,

whicleishd part gaveshesitiydranslatiqul isitiat{one i m/mendant ehiasphorylation of S6-

kmasleQSél% ]a:ﬁéws ﬁgﬁéla\ﬁgﬁ oplrbo%mtdlrhig‘tglﬁ 'ing/Q@{g](]J H’;% | §$c|ee!)rgggg§ Sn

(refs, r?u@)r¢@1ﬁ@e§d@rg &endlatipnds rega*a’@rd@eﬁaﬁ phosplorylationmal R dukaryotic
transta'ﬁ@n ﬁﬂl’éﬁl&‘?*acfaf 4 ?élhlf’)yd?rkdfndjﬁrelgrneﬁ@l‘%ﬁb wsugg/efhls

f avour ab envi ronment al “condi ti on AKT
mOd'E‘Faé'ﬁalpquﬁ@tS CaSSabinding 8IFdBshpiehyPemMitiiRasien of Ap gctivas
elF 41D 88NRs|SHRWAmbRxX lgewe@é@ BubRL eoin m)C %ﬁ\%lhﬂn 6RAERY sigrliflg
clomp i3 . Geprart op PGP LM EP N R sLdoesng o
gatelaepsr ofe 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 or Certican™)) are already approved for
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35 control for this pathway and inhibitors of this
ki nase (e.g. sirolinus (rapanycin or RapanuneTM and
we@soilrus ( RADOO01 or CerticanTM ) are al r eadpCT/GB2006/000668

approved for WO 2006/ 0901627 PCT/ GB2006/ 000668 2

i mmunosuppressi on and drug-eluting stents (reviewed in

refs. 13, 14), and are now recej Vi 1? articul ar
'mmLfr}?P‘é‘?pé%sis'oﬁ§“ﬁ&/‘éq elutiha stegts; (Epvieusq i e ?g rdalftednd arqgbur
receidiay badicalat intetgst a€Roviel eyenistior dacagislaahérdn of nor nal

growm h control mechanisns 5 such as the |oss of

t unmour suppressor function(s). One such tunour
Tumewpplt gosudr alises tom the bersghiatioaoé nenmel genth conktroimodabgoisms

| P T
o e SRR 800 BB
phosnb@aiﬁe@w teprinhomelogeielete fs:¢rg ahremeseine tepl (BTEN). CH‘I'S gene,
also RYSWreasthig&ld lﬁ‘ﬂﬁlﬂtlb@ aﬁb&cﬁ@%&nd@l’%ﬂﬂA@Ph% Séjan sHOWM o play a

ressor after | ast oma

3'9“'@‘??&@??@( ipjcsl Cﬁﬁl?darfﬁsgé'iddﬁ thedaert 8¥9§‘VH%H?@9§ BIRAUr supRiessor after
p53. rwa ®t30%16f gnbbnaetbmtal @iaSmefnaténdqa_rdm&u Zafide?d Bave Eomafd -
doeF erts gﬂﬂﬁ Hdﬁ ositol 4,5, bisphosphate
m”ta '?’?SF% '015?18&8% %IG? Fnbsi®ol 3,4,5  triphosphate
(PI'P3) whilst PTEN is responsible for renmoving the 3'

P ARG SARLR, o BRI ER Eao MR
triphespbaigi (PH 3 miilst MTENGS tespernséde fAKEN{aringdhdk BiphnspieteiKB) PIP3
prodé‘tﬂlq% b2, W%Bmcgﬁ%élh % %%%R?)ﬂgtretelai%kfl Fird BfRkh

i at ed. absence o
recryits 8pg %ﬁrﬁca\taéew@h(a&pukaﬁwws PKﬁ) and:ths gdawestreapsignatiogre s

cascﬁﬁé et is\iedny niﬁé’t@&t Intthki ébé%h?{e é\‘CFt'ﬂE\i\ﬁttI%ile %ﬁ%rfbﬁ’dp’naﬁ&@é{ﬁl:ﬂnon of
dere ul at ed ternative nechani sm for

this %?é?aedg% T bgRopes %%C%V@&&OPS@W@{I%M%C Yagehansasd growt% 5t he
dereglﬁﬁteﬂl Anceariniafiieanddhanisia fforahdtidragilatfonromted cdildgynBiRd<process

s g REPRL RGBT o ¢t Coim & PRI s e IR et T

apparentummd adtivity Bthis pmudahi ¢t thought forresuinialbicyeased BlESess of

prodfja%h Eﬁgé agl %F&gtolf Bt \% ST%»E%@& 8% géﬁ’hcct,dunteract

ncreased Si gna rom us resu
Increageq aigralinadigm RISK: WQS fesukigTioRRCEgRged songiiemTGR and s

cons@QUEHIY N iRBWASHeaMEQR Stors2> | N addition to the evidence
| i'nking mfOR with cell cycle regulation (fromQ to

S-phase) and that inhibition of MIOR results in
In addrl;d’cbhbcb EHeQ:{Wldgﬁcé R nﬂE?%J{Nﬂﬁ Séllycy_?_g@élﬁatioh (i{?(ﬂﬁ Gh&@lﬁ phase)
) a requl a acti vi u
ana af PR oL i B e ah b BloT RuBtse RoUipisvbes ik bgen "
showrhtbakdmwrreguibiidn df orT O3 aatﬁﬁ@?esmlapmn@{bgrnwthpm‘mﬁmﬂ (Reviewed in
refs. '7”113’ t %’hQ 'i(l%vw lﬁ{nlgﬁdrgpm?bl? Qarp%'&{;: agotensrg lr%hbq%ro\{ﬁgatlon or

growrh e‘é¢e|ll§ darsvegorom tangs oﬁ@lsmestyu@er $ugh @sfsmonthangicieeF<ells as
well b8 B8R d%fnvéd"fr"aﬂ% o‘i\bé‘%‘:ésrar'l radhdig tJ@EQ%%?%ﬂ&Q%sarco a,

neur obl ast oma, OFTB. and astonm

"eurQE‘PPtOF@n@"Oéb?ﬁ@é}a ansﬁe@ew%s&w smgh el lehg FANCera PREPRSFRRMA,

pand8aticlaRATmARY 1E48 hid SroStafeCdaRiiBind (r&NdviaAl rdr ooy ef -
cin has been proved and is in clinical

Rapﬁrgzécnégasaﬁeq FRye Brbq léé%gﬁli%a L{S@Sas 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 (RADO0O01,
CCI-779) is brought about by the prior interaction of the drug with the FK506 binding
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preventi on of organ rejection being successful and
wth fewer side effects than previous 35 therapies
W@ e@b990120, 21). Inhibition of nMIOR by rapamnycP@I/&Be06/000668
its anal ogues ( RADOOL, -779) is brought about by
the prior interaction of tthe drug with the FK506
bi ndi n1gZ WO 2006/ 090167 PCT/ GB2006/ 000668 pr.otein,
proteindpfBDT2. SbseHieaRY: Ithe canpiex ) ﬁﬁﬁ@i-?/b%@amxepi@w%wmen
FRB 8dedin bf MUORtmdliftabitsHBdsimaaedm elgnaliiRra@nehTioRi bits the
downstream signalling fromnilTOR The potent but
non-specific inhibitors of P13K, LY294002 and
The patent betmonispediiicsiohihignre obRigiK, LY294 0 amdt wportnmdrinki, Blsb have been
i nase. ot . r the
showf (R I8 B Rl U IO b ol s b "7
domatiref thenpriotsin (refn2 bf FurlifeRrtof the inhibien oy mI PR functwn by smbkes

mole&@é'sgtgrtggfedtté’ tﬂeh@né%b %ﬁ\%mdﬂ@é %en'o‘enﬁﬁ&rﬁ&?ﬁ‘\at kinase dead

denonstr at ed Ki nase MIOR cannot transm t

mTOBwenqpégﬁ?Sé@hihswm&%&m ﬁ@'vgfrr@r%an@wtteﬂ\ew@waéw piéagiars of

mTOﬁf bi1easares ppdse niﬂ&}% (ré?H!ﬁ i .sQJlstsm&ﬁ thdt RacAl fihdibns &%)TOR
is alsqQ shown hat not al | tIO%S of mMTOR 1 fi
are r?%ﬁ%(ﬁ‘ﬂé???“é"@ (thi§ ey bg reipied t‘?ﬁ&? Feryifoq ripd”’"lyﬁ'@ aiters
the solesatevRsfiloof MNAR rampetycinhibiihg @s sctivithpersieliss.r23).eTherefore,
rofi |

itis o&ps t%?Of Pr@%orn%trag{;ecig @'nbl{éf' {)tb riﬂ'bﬁgnl gze%r%t{ahevelt e%(;uve

inhubnlhrnaméOﬁtonal n directed inhibitor of mT(R may be a nore
effective inhibitor of mMfOR 15 In addition to
rapanycin's ability to induce growh inhibition

In addigen @gerasmyin’s abiity & ipdweergrgyrib inhibitigh Aeijiestapisriity @u right,

rapaififdid ¥R itV RFivERES hBREFechA¥RN I ig R th&bRotoRiBity of a number
cytotoxicity of a nunber of chenother alcél es | ncl udi n%O)

of cheimatherapies in SPRtiR; ??"%PFRE ‘?fdfk%ﬂdlﬂﬂxefuﬁ n ERYiSNRA N Teh
Potenﬁt%lfllon ﬁiﬁdnlelnffﬁcﬁﬁﬁbh alduedy dfl kilingihas Bigo baéh abdepirdifgidumgd

., G I.N al SO 0 n .
nniofigh ot TR e A e T S5 R s et gt rapemyp
anal@ueslerchohiy evidente offefitcacyap aﬂmemaﬁeergﬂHieogluesora'n e
comb?%?ﬁ% %Heﬂﬁ%%’p e%f(sgé {TLC%XB bf). treating cancer,

one or natron” wi th other 'therapies
(see refs 10, 18,20). The vast mgjority of nrlOR

The PISRMERAG! RV SR piR B cHIEy tE Q5teSHad f&'i]séd“&i RhibltieA O%T@ﬂ R

via rapamycin or its anal ggues However, as noted
rapaggyeiiy @ it SIGHPS ReMEVCRFERMY @ba\g%m@n'&'@frﬁa?mm%@ems

that Igei‘/eibeéﬁ‘ tﬂébbﬂ&?td .gh.b.anblR_ts 4oty \ﬁe; ﬁﬁ’hbé@ domalh @rg?ettbu nase
omal n tar e C a € S
mecliSpRg TG, HESFUE by S-O0% SO L MR REHET g (et

21).21). Summary of the Invention 30 The present inventors
have identified conpounds which are ATP-conpetitive
inhibitors of nifOR, and hence are non-rapanycin |ike

_mmhﬁme_mmm smof action. Accordingly, the first

The Prg Frygiﬁtogs% %r%s Fﬁn 3d corr}\\{)%lr}rt\cis Whi &r e?r\e/ IAq'% compe?trojeon%ri]tgltopsf of

mTOR, and hence are non-rapamycin like in their mechanism of action.

Accordingly, the first aspect of the present invention provides a compound of formuta I
A-B-C ()

and isomers, salts, solvates, chemically protected forms, and prodrugs thereof

wherein:

B is selected from the group consisting of:
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forms, and prodrugs thereof wherein: B is selected
WO e@9t1e7 gr oup consi sti ng of : WD 2006/ 090167 PCT/GB2006/000668
PCT/ GB2006/ 000668 4 H N A~-N, N IRN 101 H where
RNis Hor Me; or Bis a cﬁval ent C5 heterocyclic
resi due containing one or two ring heteroatons; 5 A
is: RA3 RA2 B XA/ RA5 RA6 RA3 and RA5 are
mdependently sel ect eg from halHo, OR and RAC, where R
is Hor M, and WlSNﬂor \m/alkyl XA is
sel ected from N and CRA,QN e 1RA4 is selected from
OR, CH2OH, COZH, 10 NHSO2Me and NHCOWe; RA2 and
Whe“RR% inHer Medlependent |y sel ected fromH, hal o and OR or
or B iRAZvARAt B btéreaRiid %rmdﬂfetcbntbfhﬁlg%ﬂé BPvoHrRRRtdr&at¥vhis;C h
A they are attached, or RA2 and RA3 together with the
is: carbon atoms to which they are attached, nmay forma
C5_6 heterocylic or hegReroaf?omatic ring, containing
at | east one nitrogen ri atom 15 where if X is not
N, 1, 2, or 3 of RA2 tox Nase not H Cis: RC3
z1~\ RC5 where X is sele d fromNand CH Yis
selected from N and CHr*andrZ i s sel ect ed from N and
s, sel ec from and an
> S A MIGPRBRHY Talter RO BAPHDR A R8: PhrarEr B
andl@"l“@sﬂpor%lkﬁ a group sel ected from OR
X* is selected from N and CR*, where R™ is selected from H, OR®, CH,OH, CO,H,
NHSO,Me and NHCOMe;
R* and R* are independently selected from H, halo and OR®;
or R™ and R™ together with the carbon atoms to which they are attached, or RA2 and RM
together with the carbon atoms to which they are attached, may form a Cs.¢ heterocylic or
heteroaromatic ring, containing at least one nitrogen ring atom;
where if X is not N, 1, 2, or 3 of R* to R* are not H;
Cis:

RCS
=
__<\ Y
Z‘—/< C5

R

where X is selected from N and CH, Y is selected from N and CH, and Z is selected from
N and CR%;

R® is selected from H, halo and an optionally substituted N-containing Cs.; heterocyclic
group;

R is a group selected from:

O QO n TTQ o

which group may be selected by one or two Cy.4 alkyl groups or a carboxy group;
C6
is H;
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OON70R OR 1 which group may be sel ected by one
or two Cl1.4 al kyl groups or a carboxy group; 25 RC6

WO 20060900 2006/ 090167 PCT/ GB2006/ 000668 5 or , PaueB2046/000668

and Y are N, RC5 and RC6 (when Z is CRC6) together
with the carbon atons to “which they are attached nay

forma fused (6 aropnatic ri_n%&%el ected fromthe %roup
or, wheprsard Y Atp R RESRROMRD 6 ) Rgstherwith the crrbop ajome to
whichNh&EEPe\Mrabhadirkdy fbinea fUsed iCs ardnitait rind) eslectedifchn YheagreugN
and Zis Nor CH RC3 and RC5 are both A C NN
CO”S'%g@iol ino, then Bis not H Therefore when X and Y are
N, and RC5 and RC6 toget®her_ w°th the carbon atonms to

whi ch t heygr&r g_arffached @ a kused B aromatic
ring, then C \s i t her: RS834 RC3 -C\RC3 1NV \ N
10 N MeO Me or)a\—;::%secondneaspeomeof t\e’/pr esent

i nvention provides a pharmaceuti cal chgrrpc’)sj:ti on

with the pfsiviseitiay wher Smperaie O and Zis M@ Fot arbRmarabeth

A-B-C (1) 15 and jsoners, salts, solvates, chemcally
protected for rrB\,/ah prodrugs thereof wherein: Bis
morpBelinecthed Bfis B%h t he group consisting of: H N, N A~

Therefore when X and Y are N, and R®® and R®® together with the carbon atoms to which
they are attached form a fused Cg aromatic ring, then C is either:

_<RC3
RC3 N — C3
) N=<R

\/N B\/N
\

/ \ N
/
N MeO OMe qor

A second aspect of the present invention provides a pharmaceutical composition
comprising a compound of a compound of formula I:

A-B-C (i)
and isomers, salts, solvates, chemically protected forms, and prodrugs thereof
wherein:

B is selected from the group consisting of:

where RV is H or Me;
or B is a divalent Cs heterocyclic residue containing one or two ring heteroatoms;
Ais:

RAS RAG

R™ and R™ are independently selected from halo, OR® and R*°, where R® is H or Me,
and R*Cis H or Cy4 alkyl;
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NN H RN U 20 where RNis Hor Me; or Bis a divalent
C5 heterocyclic residue containing one or two ring

whedenpasons; A is: RA3 RA2 XA~ \ B R AS RABCRGB2@600668

RAS5 are independently sel ected from hal o, OR and RAC,
where Ris H or M, 25an§jRAG|s H or Cl4 al kyl; WO
2006/ 090167 PCT/ %2006/ Q00668 XA i's sel ected from N
X" is gRlgcteskiam Nyaed ERRARhere Rserrsée'@%tsd fiPEhh PR ORHOHE,H,
NHSOMdtand NHS@M@ and NHCOWe; RA2 and RA6 are
A2 e end haI nd OR, or RA3 and
R ﬂg% f%rﬁé? X%rﬁyls? ‘Ze%% E]nﬁ%{? %’V\:hi ch they are
or RAéHIJ(ﬂRh“etdgetbesr viRAZheacatbdRABomS td iget ﬂ’ney amd dttachdie ocRADamd R

togetﬁé thg lc%'oﬁ Qto‘wﬁq%( wﬁlrcﬁ th fecg}%%hema fgrrmn;z ﬁf %eterocyllc or

tero I C Or eroaro onta
heterbéramatrgneg rfobieiniygrat lsapigpnatniregentiegy etomr Xis not N, 1,

h@fx% 3t Qf 1,874, 4 & RAR, e g Ht Cist RC Y -i /I
whers n10\/vherre{)5)(f|s s@mecr:%fromNandCH Yis

C'SselectedfromNand CH, and Zis selected from ,N and
CRC6; RC3 is selected from Hgehal o and an opti onal Iy
substituted N containing het erocyclic group; RC5

is a group selectedfr@m< vy O ORC) OR NNNORN
N N 15 \

‘RCS

where X is selected from N and CH, Y is selected from N and CH, and Z is selected from
N and CR°5;

R is selected from H, halo and an optionally substituted N-containing Cs.; heterocyclic
group;

R® is a group selected from:

OR

| /

* *

which group may be selected by one or two C4_4 alkyl groups or a carboxy group;

R%is H;

or, when X and Y are N, R® and R® (when Z is CR®®) together with the carbon atoms to
which they are attached may form a fused Cg aromatic ring selected from the group
consisting of:

and a pharmaceutically acceptable carrier or diluent.

A third aspect of the present invention provides a compound of the second aspect for use
in a method of treatment of the human or animal body.
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whi ch group may be sel ected by one or two Cl_4 al kyl
groups or a carboxy group; RC6 is H or, when X and Y

W@e@eho1RCS5 and RC6 (when Z is CRCH) toget her PET/GBRGVE/000668

carbon atonms to which th%y are attached may forma

fused C6 arorratlc r|ng sel’‘ected fromthe group 20

conS|st|n§; RC5 Rcs RC5 R C6 RC5 5?7 MeO Owve
A fourth appechefd %P@ﬁ%'i*tﬁ'ﬁ’@@m’l rrayidsp e usariAnoBnedpd pedefiged in the

secorti éé{é_@dé’ttof th® ibntien mSRe ﬁlfetpéhl%tldrhﬁ‘ aﬂg@ﬁ@é’r\ﬁenltt f@fc‘@r@éﬁr@rb d|$2e5ase
Provides a, compoun e secon aspec or use

amel'BW?‘%? %‘Fw&%&ro”ﬂ?a%t nt of the human or ani nmal body.
WD 2006/ 0901_67 PCT/ GB2006/ 000668 7 A fourth aspect of

Furthgpaesg%tg %?{P\%u‘wré}‘.ﬁ&% ﬂ)rg\l;‘d@ { 981sa {:J}ﬁqdﬂ%ﬁ ag e%e%cfr'm\%%ggond
as defined’in e

secon as ec I'nvention n
aspet¢tipbthgriryeatiert indine vaeparah@mf@an@manfe@t for thedteatrgerd ofiicsmas e

mmﬁ%bb;ﬂfeé&%ﬂ rﬁ%uﬁ@%léréﬂb’ebélkénﬂﬂwgé d@%% m’ﬁar’ﬁ#{a e bone loss

aspects e | nventi on rovide the use (0] a CO ound
boweé@nswéerﬁnwamfﬂ@rﬁ@sg@@@?@ecwﬁe@@uraﬁtqwmmé?ﬁtm@ﬂs icrdiac
anogrtah@awu%awt ;bsmagé b’étéﬁhglla%@ﬁfﬂ ah@bolifieohbifeis gk a®bry
ncer - su&o f%cs on, r]e tol er ance,
eve. SR mhﬁﬁ%rS&?%ve%% ¢ 'ts*ﬁga BR¥S| 0ss,  bowel

dlsorders hepatic fibrosis, hepatic necrosis,

di
poorf 1SR S5 B b Tn S ERBE B 20 a5
the second iaspent sf tha diveatondn yhelffemyationol ORvedithairent for sserasyan
adjur% ﬁ%ap@ergé‘rﬁ;‘é} SrkSr &%erﬁ’igﬁﬂg tih lé:gﬁ’?@)?{r{éﬁ%ﬂtt\piﬁ{ i?lﬁigﬁé her

nvention provi e use o
rad'aémcﬁbﬁdloﬁ@@@mmwnﬁm t he second aspect of the
inventi on in the preparation of a nedicanment for use

an adjunct in cancer therap){ or for potentiating
Othef {&'FFB%fraSE%‘FtF ef e inveplio rigvide gf 1R traiment pigisesse éﬂ‘?‘&%’?tﬁﬁ’\ by

the ifMibitRETBITIONR, pAIRFibiAg a@ﬁlﬁfs&nnﬁ&ﬁﬁubfdﬂ ihhfééd @Stﬁ@tﬁlént@f

h the. i PV%Ft hon I OVi PI for the tdr at.ne of sea
erapRgicP O SISV HYOHET 7 AATRAUNY 87 dgifne 9388 ?BF g

prefedatig initisd ferrh vf) a pbamnasalttjcelcmpositieeghddhe treatatenesftcancer,

comé[gﬁ;%ggq%été t}ésa:{ufgﬁg{ h“geoa(%}q}éagne% a er%ﬂ&ﬂng ﬁgcnve
amoting ofia obmpoynidzasrriefieed indhe flr@t@np@% int qombnmdn tﬂn@felabbfan herferm

ofa Marvgé&%%al conBBRfidS i Itmg§( St ﬁqbé\qtaﬁ)?wﬁh %H@n%%dléd?an or

nee treatment a therapeutically-effective “anmount
chengthegapedip 8991lS-as defined in the first aspect in

combi nation, preferably in the form of a

har maceut i caI conposi tion, simltaneously or
Def'ggﬂﬂ%ntl ally with ionizing radiation or

Alkyl: The term “alkyl” as used herein, pertains to a monovalent moiety obtained by
removing a hydrogen atom from a carbon atom of a hydrocarbon compound having from 1
to 20 carbon atoms (unless otherwise specified), which may be aliphatic or alicyclic, and
which may be saturated or unsaturated (e.g. partially unsaturated, fully unsaturated).
Thus, the term “alkyl” includes the sub-classes alkenyl, alkynyl, cycloalkyl, cycloalkyenyl,
cylcoatkynyl, etc., discussed below.

In the context of alkyl groups, the prefixes (e.g. C1.4, Ci.7, C1.20, C27, Csa7, €tc.) denote the
number of carbon atoms, or range of number of carbon atoms. For example, the term
“Cy.4 alkyl”, as used herein, pertains to an alkyl group having from 1 to 4 carbon atoms.
Examples of groups of alkyl groups include Cq.4 alkyl (“lower alkyl”), C47 alkyi, and Cyz
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chenot herapeuti c agents. 25 Definitions Alkyl: The
term"al kyl" as used herein, pertains to a nonoval ent

worioen91ebt ai ned by renovi ng a hydrogen at om PEDGB2006/000668

carbon atom of a hydrocaran conpound having from|l

to 20 carbon atons (unless otherw se specified), which

may be aliphatic or alicyclic, and 30 which may be
ally. ghgte et i T PLRTX A93)r@nedccpwding to gihet imifations; iy seamaleelar
unsaturdtddyalkin giups, aheefibst prefbhmest bleelsharator al diy |a\'k|yi drelpsdes first
reﬁxthet%ub-clﬂ SEs. al kenyl , al kynyl, cycl oal kyl,
PreixX Ny %FR@% 3&, “cyl coal kynyl, etc., discussed bel ow.

In the context of al kyl groups, the prefixes (e.qg.

. . ) te. 3

Exanibs bt syt Surdied Ay bbb e b SERIHR IR o et
(C1). alhiprE2), mopYl é&anpitd (CoHheentyd (Gr). hexs] (Q).dlekiyl (Cr), astyliSe)l nonyl

(Cs), BEEI), me&ﬁi(@@x,&jed&m @i%j)fthd&plq@%),h@t\’édég)(lf(é%f,npt]zntta&’ec@
carbon atons. anpl és of groups of al kyl "groups
(C1s) e efrggel (&o)al kyl ("1 ower al kyl"), CL.7 alkyl, and
C1_20 WO 2006/ 090167 PCT/ GB2006/ 000668 8 al kyl. Note
e LB it P VB SR B b i v o
methgr(Gypathyl (G, f-propyl (Be)eh-butynt@s), nipentait (algaets) 2i-hégr (Co), and n-
hemﬁgfglc al kyl groups, the first prefix nust be at
| €45t 3; etc. 5 Exanples of (unsubstituted) saturated
al kyl groups include, but are not limted to, nethyl

Exan(pgs)of (lﬁ%bﬁ/%tit&%saﬂpétg@wa é )alkgp%%%si ae isB—ﬁWﬂ( 89
isobigbh), oty ((gaaeﬂ%ﬂy{@%cﬁm@ ) aé@%gé-pgr?twiy(@@cg )

(C13), tetradecyl (Cl4), pentadecyl (C15), and

ei codecyl, (,C20): 10 Exanples of (unsubstituted)
Alkengls Thep iy aq'ieﬁé'arasasw Pergﬁbaﬁaa'nsr{ PRALY! g5euP havinigpae or more
carbdn-¢artetiouble bor@s. NEXanfils of gedupy bf 4Ikstlyl grbugdy ingiyde CLIkenyl,
(hJﬁggﬁé%%@%&%éﬁ)n-pentyl (anmyl) (C5), n-hexyl (C6), and

. Exanpl es of (unsubstituted) saturated
branched al kyl groups include iso-propyl (C3), 15

i sQ- - - | _
cortgB ARy PERGPU nfpt didbifert o o
ethenyb pviny!: Flitediy): {-propend ¢EHFEHeG ), Zorrppeiivhillylo-CAhCHFRKH),

isoprgEé(é?HPmhﬁé{h)?\gnﬁ,n@(@ﬂs)HQH?kbtﬁé}{yp@])', paktBaN (%9,%%&2%@@'@36).

anpl es of groups of al'kenyl” groups include C2.
al kenyl, C2_7 al kenyl, C2_20 al kenyl. 20 Exanpl es of

Alkyréylu ltrrméasmi; tamylayi),_alsmaaa uér@meﬁ]@hdslewh ampllcgmﬁa rinervwglu)ahe or more
ut are .no imlte o, et nen vinyl, .- %‘lZ
Cafbﬂ“‘iﬁ’%%‘éﬁﬁr’}?tb(’?ﬁt%ﬁr% of giupy 8%%‘?Y§7P" Q(@I'HS;)T‘% 24/alkynyl

C..7 aliPhyICEELRIRYNYl. | sopr openyl (1-net hyl vi nyl
-C(CH3) =CH2), butenyl (C4), pentenyl (CO and hexenyl
(Co)

Examples of (unsubstituted) unsaturated alkynyl groups include, but are not limited to,

ethynyl (ethinyl, -C=CH) and 2-propynyl (propargyl, -CH,-C=CH).

Cycloalkyl: The term “cycloalkyl”, as used herein, pertains to an alkyl group which is also
a cyclyl group; that is, a monovalent moiety obtained by removing a hydrogen atom from
an alicyclic ring atom of a carbocyclic ring of a carbocyclic compound, which carbocyclic
ring may be saturated or unsaturated (e.g. partially unsaturated, fully unsaturated), which
moiety has from 3 to 20 carbon atoms (unless otherwise specified), including from 3 to 20

ring atoms. Thus, the term “cycloalky!l” includes the sub-classes cycloalkenyl and
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25 Al kynyl: The term "al kynyl", as used herein,
pertains to an al kyl group having one or nore

w@ a00609016ar bon tri pl e bonds. Exanpl es of gr oupBCDEGB2006/000668

al kynyl groups include C2.4 al kynyl, C2_7 al kynyl,
C2_20 al kynyl . Exanpl es of’ (unsubstltuted) unsaturated
al kynyl groups i nclude, but are not limted to,

¢

cycloaélfyﬁylnﬁre o ﬁ@ﬂh rmg@g@fq?mé’hta 72m§@gﬁwﬁxa(lmp%gwps of
cycloatirBroGsiitiud sl epdidantyl, CEhaytiesiry, cy.sdyerbikyil ¢37@§Ioé||§)ﬂd

herein, pertains to an al kyl group which is also
cyclyl group; that is, a nonoval ent noi ety obtai ned by
Exampleaof/cya;g:a&ylrgrdmsgmm@mt buhdre nohlimited &, thoye bértved ifog: at om

O 8L ROSHGUcGyiloliho8 cAnGaRBACYCl i ¢ compound, which

sat Urated or unsaturated
cyclogrepane (@a)r tycidbltang m@atayplap@uanef(@kx gydahszaner(&s)ecyclohablieoh

(C7), rﬁ&'hﬁ('.:?' %Jn%?@)?’ddhgthglgy&@d}%ﬁ %%%etﬁﬂgg)cﬁﬁ)ﬁtagglz%%w se

d'methﬂ@/cio@mﬂne 6§ rethicioppRiane ey diraihyeyslopenisreCr),
methwweioﬂaiéﬁ@qalf) @Reth y@a&%&éﬁb@@gﬁ%eﬁﬁﬁ%@@%g%/ 000668 9

eac rlng has from3 to 7

?lﬁﬁgg?g%%HmF§ vl %WH@“BS cycl oal kyl groups
cycloprﬁﬁénﬁj(ré)ﬁﬁy(ﬂﬁ)uwgél O@J dyjtloper%el@sﬁ deﬁkdﬁ%d (CS)C3_1|0k I
oa ] C a
metnf o8 Brbte (G arnfiiREr b e (o R SR BB Eedar | ved

dimethyleyriobbtenat(Qd) abettlyloyivpeniehe (Cohdimettycyisopentong@ihds :

), | t
meth;?%&oﬂg{é?ﬁ% exaneyl(:g%&lneg(gl"ﬂ% gﬁgpt( an)e E:)c’;) f)pen ane
meatwated polygyelinideocaen comperndhy | cycl opr opane (C5),

thujaﬂ@(@?&ﬁ S¥sdealeyd, e}ﬂ%n@@)} boﬁh‘aﬂ@(@){) ﬁd’r%rglw&ﬁ?%o(p%ne (Cy),

cyclopenta é: cycl opent ane
RS SRR N ARV TS MOl
n@ﬁ&ét%gd&%}?nch@dru&@rabmw?;ﬁma@lnogy;:I ic %i)rocar bon
0 S: cycC ropene cycl obut ene :
campR e FEENS (55 - SBSRT Sieixene L oo
mepblyyg) iy bydrpeaoipenen{pCdhds ihvingtanydrayaticoppyopene ( CO,
. el but CO
ndenTIETY PG @k e§‘g>"¥@aﬁ-m%%ﬁ{¢%ﬁe&iﬂ%pén%ﬁe‘(C?)
(1.2, 3xktatphygrohaphthatene) (Cal) acedaphtheame| (Syk Madrene fas) @@natee

I ' th
oo AR B i B sogR: (1)

nor carane (C7), norpinane (C7), norbornane (C7),

Heter@@ﬁﬂ'&ﬂnﬂ'ﬁé‘%rrﬁ Gi&érocwaés ﬁbe@dﬁﬁeﬂh)béﬁ@ﬁ\s&d@m mah&aRht moiety

é ﬁ l unsatur at ed clic dr ocagbon %undg
obtai rgﬁ'é)w@@:fdy rOgen A r%/ 61'59 ato é] ?f@r{? ?reﬁy@?c o oun
whictp@blgopedsifilonhy drzu:mgmasms ommssu ptherwis/dpegifiad), affveiad frain 1 to
10 arﬁrlng Bgﬁecjag?n&)érgﬁe)re%b yafaga's r?n hasqrom § to% r?jng e){gmg o}wmch from 1

to 4 grd igg BeWérdabtmsahydr onapht hal ene) (Cl10), acenapht hene
(C12), fluorene (C13), phenal ene

In this context, the prefixes (e.g. Cs.00, Cs7, Cs.5, €tc.) denote the number of ring atoms, or
range of number of ring atoms, whether carbon atoms or heteroatoms. For example, the
term “Cs.gheterocyclyl”, as used herein, pertains to a heterocyclyl group having 5 or 6 ring
atoms. Examples of groups of heterocyclyl groups include Cs,0 heterocyclyl, Cs.o0
heterocyclyl, Cs.15 heterocyclyl, Cs.15 heterocyclyl, Cs 42 heterocyclyl, Cs.1z heterocyclyl, Cs.10
heterocyclyl, Cs.10 heterocyclyl, Cs.; heterocyclyl, Cs.7 heterocyclyl, and Cs heterocyclyl.
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(C13), acephenanthrene (Cl15), aceanthrene (C16),
chol ant hrene (C20) 25 Heterocyclyl: The term

w0 b@bevswaeycl yl ", as used herein, pertains to aPCT/GB2006/000668

nonoval ent noi ety obtaingg by renpving a hydrogen
atomfroma ring atomof a heterocyclic conpound

i ch noiety s from3 to 20 ring ato
Examiisl BIo0ROLE] e BEBroBk BRLPS AL FRERE ol Btehgo dhese dertp
from:het er oat ons. Preferably, each ring has from3 to 7
ring atoms, of which froml1l to 4 are ring
heteroatons. 30 In this context, the prefixes (e.qg.
N+ aziidind(CoI3zetidings(CB), Petddidipe fletaitydrapiieclalifsl pyrodline (g
3- pyrﬁ‘ﬁlﬁéf?ﬁ -Bih drbaﬂg:ﬁ’e)% WFO!@& JH-Prdd @H‘byrr&@%&%&e (Cs

n atons or For exanp
piperiding @wetilayqfegymdme(Ce)atétrajyé@pweq"éﬁ o) 66?&'%9 Ws) to a

het er ocycl yl group having 5 or 6 ring atoms. Exanples

o BB ind B SRS M5 2 58 Gnorn ),

oxand ¢eieaiydyaplyyen) (Cah_difydiopyran (oY, qlyydn, (CEB odebirn@r ocycl yl
C5 12 heterocyclyl, C3.10 heterocyclyl, C5_ 10
heterocyclyl, C3_7 heterocyclyl, C5 7 heterocyclyl

Sq tmme((ﬁs)&hlﬁéarer(ﬁe)ytbmane (WDa'Ey@OﬁWO@@DGY(Cs) thiane

tet q cl anpl es of nonocyclic
(eraﬁet eﬁ%% %%?ﬁ)g’rgg%asn%iqn?(ude, but are not limted to,

t hose der| ved from N : aziridine (C3), azetidine
0x: cloibno RISl 16y CrRugAGyioaeyy ol e) (C5), pyrroline
(e 5 3-pyrroline di hydropyrrole) (C5),
2H- pyrrol e or 3Hpyrrole (isopyrrole, isoazole) (C5),
O,: tfixpeé (Cl);ne (CO, di hydropyri di ne (C8),
tetrahydropyridine (CO azepine (C7); OL: oxirane
(C3), oxetane (C4), oxol ane (tetrahydrofuran) (C5),
N: iroidadadidipei(BGy)dpyoazoliding (da2Bljdine) (XarimidazeitnedGy)dpyoasotiae)
pyran (CO, oxepin (C7); 10 §j:
d'hygﬁgyragglgyégégw t?aﬁzm%t((g e (C4), thiolane
(tetrahydr ot hi ophene) (C5), thiane
N:O; (fe%ﬁ M&(&BIQ'(@BY&M}O&QQ& (dy, @&@ﬂwregaazo@%cs

i oxol ane ‘# , di oxepane (C7);
d'hV%e'SO%e\ZPk%Qﬁeme@bohrm(ce)l fafyf'bqqxa??r"e(%ézs*)hydw}(%%m (Pel)i’ ne
oxaz{ndi(@gel i dine) (C5), imdazoline (C5), pyrazoline
(di hydropyrazole) (C5), piperazine (CO 20 NLOL:
t et rahydr ooxazol e (C5), dihydrooxazole (C5),

NS4t thiazalined(Cg), #oazalidihe(QsChigmorpidine (@d);soxazol e (C5),
nmor phol i ne (C6), tetrahydrooxazine (C6),
di hydr ooxazi ne (CO, oxazine (CO

N.O,: oxadiazine (Cg);

04S4: oxathiole (Cs) and oxathiane (thioxane) (Cg); and,
N101S4: oxathiazine (Cg).

Examples of substituted (non-aromatic) monocyclic heterocyclyl groups include those
derived from saccharides, in cyclic form, for example, furanoses (Cs), suchas
arabinofuranose, lyxofuranose, ribofuranose, and xylofuranse, and pyranoses (Cg), such
as allopyranose, altropyranose, glucopyranose, mannopyranose, gulopyranose,

idopyranose, galactopyranose, and talopyranose.
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25 NI S1: thiazoline (CO thiazolidine (C5),
t hi onorpholine (C6); N201: oxadi azine (C6); OLS1:

we@z@bhdwabe (CO and oxat hi ane (thioxane) (C6); BCGB2®H/000668

N1OLS1: oxat hi azi ne (CO anpl es of substituted
(non-aromatic) nonocyclic heterocyclyl groups include
those derived fromsaccharides, in cyclic form for
exanpl e, furanoses (C5), such as 35 arabi nofuranose,
N-cohtginaigBsa meteeocyclidgbup: affederm ‘dhcbritaihiod T ahsterocydlid group” as

used@?éfe%‘r%?&§ to( :S:Q’to §Vr‘?é?nbe§esd I'?eltérg&y ¢ ﬁlﬁqgéo%alﬁl é a9|8¥ [ %ﬂg %?rbgen

ucopyranose, nmnnopyranose

ring ﬁlt@mpﬁ(am@lse of tylaiscagnogpgﬂndm But am doitlmntspym anose. WO
2006/ 090167 PCT/ GBZOO6/ 000668 11 N-containing Cb 7
het erocyclic group: The term"N-containing C5.7

N: PM'é?'@rn@d{%Phtdr@w&r ) (G PYUSBE (R é‘rﬂyrrp@?ee?% -dilydgorgrrele) 7

(Cs), Qﬂmﬂb%rBEﬁWrWdldoﬁyﬁdlé‘ %o@ﬂﬂé)a(bg)l E@eﬁdmé @%ﬁfdlt@&%f)yndme

es of ese groups 1 nc
Cs)’B?Hag‘é%@p“@fnel (lgﬁﬁ ?éetP"{egé%S Ni : pyrrolidi ge P
Na: irpidezdtiding 4C ) pyyrazolidipe (dEzplidins) (C4)] imidazoltedCs), pyrazoline

I c5), 2H I
am i BhE el €% pBsBEGEE: Thoazole) (o). piperidine
N1O4¢ EGophyciedrpaele (§e)i dibyrieooxaLesy (Cs}, édtrabigrdisoproiedCrle ( CO,
d.hy@a.ggu;g@ () moRauleTEdrE by H&a{@e@ RRERILAI )
OXaZ("'Gl (Rydr opyr azol e) (C5), piperazine (CO N101:

NSt @ta&amégcgyomhcﬁné ), thidhdrysbiinex@gol e (C5),
t et roi soxazol e (C5), dihydroisoxazole (C5),

N2O1 8% 6(06) t et rahydr ooxazi ne (C6),
1O,¢$|1.hy>(htmm{|&z(og¢ (C6), oxazine (CO N1S1: thiazoline
(C5), thiazolidine (C5), thionorpholine (C6); 15

N201: oxadi azine (C6); NLOLS1l: oxathi azine (CO
Divabhi/&d leteroGislit efseluecTied teron ‘davsledti®; hefrecydic residilieVad @set!

heren re E%QSM&IEM%& og{é% d%g réﬁ&ﬁn %r}“&hl%gﬁlq gfoﬁwrssfro% m%

ent nol a ne reno
atonrmozﬁ m_beferqsmllq qugmogod athinfrenaigty aamém gloynst |T¢1e@e3wp@u¢ﬂjwave

one ¥WvE RingRERIVAIAIAS Phdyl dAF baLERd HREHRE gFRSE HMteBayEcHNe

or two ring heteroatons. They can be derived fromthe
hetelpeyiip9rauPst above as C5 heterocyclic groups.
Spiro-C3.7 cycloal kyl or heterocyclyl: The term"spiro
. C3 7 cycl oal or heterocyclyl" as 25 ere
oL pERElIPr ool JRP R S PrBR GE DTy 5
used areiedetecs mreoCyatycioalyg ob@s.aheterocyclyl ring joined to another ring by a
single atom common to both rings.

Cs.o0 aryl: The term “Csy aryl” as used herein, pertains to a monovalent moiety obtained
by removing a hydrogen atom from an aromatic ring atom of a Cs.5 aromatic compound,
said compound having one ring, or two or more rings (e.g., fused), and having from 5 to
20 ring atoms, and wherein at least one of said ring(s) is an aromatic ring. Preferably,
each ring has from 5 to 7 ring atoms.

The ring atoms may be all carbon atoms, as in “carboaryl groups” in which case the group
may conveniently be referred to as a “Cs.5 carboaryl” group.
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single atom common to both rings. C5_20 aryl: The term
"C5_20 aryl" as used herein, pertains to a nonoval ent
worioen91obt ai ned by renovi ng a hydrogen at om PCDGB2aW6/000668
aromatic ring atomof a 20 aromatic conpound, 30
sald conpound havi ng one ng, or two or nore rings
fused), and having from5 to 20 ring atons, and
Examﬁﬁé Pé¢fﬂzo am! graups wiigla de othave ring rRjeroRtoms (B Gerafingtgap!
groupk) iREludd;bef £& abl imited@8,.aRodel deelvdtbForh béBeRe (i®. PhériyYCs),

neph BT S0, AP PRSI P RN Bk S BPOTHC sy
convenlently be referred to as a "C5_20 carboaryl”
AItern%# \9e tl’f\érm ?r% 91%2%607u P%II/ %r%gl%q{e(?%ggtg%ﬁ mt%u ing Erl‘ﬁlngts
limitedh ést exygert, ompg(em a@d S%urzas »oalne:teraaryl grogpsbu pst)nswasé tfebegroup
may &H(/erﬁé'rﬂx EQHTfL.Hr%H %eag aI Q)5 2 H%%?(Faen ér%ﬁ{lgxﬁe'?é?ﬁn (E enz&eﬂ%tes ring

e
atomf( @fmsher iﬁﬂ@%ﬂmﬁ @h Befeef is. diiefefsplyepreh(modips frem 5to7 ring
atomd\of RAIBREOMD % 4 dr8ang h&groato%s may include one or nore
het er oat ons, i ncludi ng but not limted to oxygen,
ni trogen, and sul fur, as in "heteroaryl groups”. In

Exaniplts®f Cag @etetdagyl grcmpp inclualy, .0 Breaivt BRitdéd/tobe; rﬁ@éreénylegioaps

. "C5 20
deriv@tf i i ghe(ogo s MERTRNS Lo Vs HFSIS Ridezpis 13208, °°
pyrazBledfl @rciziole), temrole, pxmlmassxézotamlfﬁzbb iBothiaagle, <a¢adm;qle of
B T T e i F
(azing)opyridazingt1e2-digripe), gvr@ws@e (tiadlaziad:; §- ﬁoﬁytwm%l@y(mmluee)cﬂ)
yrazﬁrty(@}at}ﬁ‘é%e()tahaﬁia%e pyrrol e (azol e), imdazole
(1,3-diazole), pyrazol.e (1,2-diazole), triazole,
oxazole i soxazol e, thiazole, isothiazole, oxadiazole,

The He@drb@7QJréupngy B Béridedz R £carbsitorGRidietieg a@my! groups
derived fromisoxazine, pyridine 15 (azine),

pyri dazine (1, 2-diazine), pyrimdine (1, 3-diazine;
Exanmplag. of Ceyptheteroedy! grdupsiwiich aorrpdsd fused fygsainciode, but are not

Ilmlteé 1(0 Lb ﬂé%éd Wéro%gg dglrb\}e%zf %en%rgfﬁralﬂetsglgeqﬂ%%lrangEg%thn%%ene

mdolﬁxwrploés Cafhegozg gﬁ@tF@rdﬁaY%ﬂ frog @tup@mahsmwrmbn@ ibegzpdiazine,
pyrid Wl@ﬂer [oPA Qec‘tero'aﬂﬁ' bHRBs dBed ?rﬁﬁq d¥Aline Iah@kérﬁﬁeﬁeo &)

eteroaryl groupS derived from benzofuran,
i sobenzof uran, benzot hi ophene, indole, |soindole; C10

Css Hé%r@éy@ﬁf&'heﬂiréﬁi@ﬁlaﬁtﬁr ng? eldmeftérﬁﬂmy hél@}dc ic or heteroaromatic

i SO U|noI|n enzodi |ne
fing” BS SRS P58 ra T raaes PR Bt PR ety et mEY be
fully %uraéd 6pdmﬁat|lg msamdatad dardnedtier The ompinag be long of thbse lisedm

abovE ggg\ v¥]hl$ %C Croc':y%hc? :;\n %A%{)grﬁquqrtg&;ots a(f? Hérllv%g froi’;r‘1S used

Oor "6 ring
at ons, and mhlch nay be fully saturated, partially
a ¥ oPBar®BfarRihet NOSE
e HRRBLHP B Lol S Syouf Sy 00 RN oD

substigentr vay themgelyempartionallydesr supsiijuted with one or more groups selected
from themselves and the additional substituents listed below.

Halo: -F, -Cl, -Br, and -I.

Hydroxy: -OH.
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30 The above al kyl, heterocyclyl, and aryl groups,
whet her al one or part of another substituent, nay

wo b@apeilges optionally be substituted wth onePOr/GBRI06/000668

groups selected fromt hquel ves and the additional
substltuents Ilsted bel ow. "Halo: -F, -d, -Br, and -1.

Eih Efgwqu] Lésoal 090167 PCT/ GB2006/ 000668 13
SrEerner 'm?ta?fns Htdent JoppiRaIPlas ke PR @rUP (alsp
referred &nged £C, aalmlaroaub}gw%% loetprobydiys group (ﬁl@f refreti @o a§a @3 20

vt 850 2L B G 6 o Ll B

prefer@blyZ0Caraftyl gioomp (al so referred to as a 05.20 aryl oxy
group), preferably a C1 7 alkyl group. 5 Nitro: -NO2.

_ ano (nitrile, carbonitrile): -CN. 10 Acyl (keto):

Nitro:.- O R, wherein Ris an acyl substituent, for
exanple, H a Cl1_7 alkyl group (also referred to as

Cl.7 al kyl acyl Cl 7 alk I C3_20 het |yl
Cya“@i‘ﬁh‘!?a %(%E'gg'%éf gi“r ed tg a?ng )20 ﬁeter ocycleyle;gfll)/;: d
or a C5_20 aryl group (aI so referred to as C5 20
e T L B R R
(also redfrr€d) 10HB Graalkkylgdy) or Cf}(aﬂ@)‘n(fﬂQ@Pﬂ% g&rmtehmy?gygbrgup (also referred
Sayde
to as oﬁ%%%@}ﬂa%)ég% F&%/q g%'@l éalg re% IP rc] tcb&@ézoé@/t ec}fll)
prefe'(é@b/rﬂa@xaﬁ"ﬁd @rouR alF R o aantllgdomtlrtﬁudedxy @ ot lipltdd to,
- f_
O QORI WROBHICR o T S B 3B s efer

(be”Z@V'oEn]Ee”OB? -a C5_20 aryI group, preferably a C1_7 al kyl
group. Exanples of ester groups include, but are not

OCHS3, O OCH2CH3,
Carbo’@(r}]“@??ﬂi'@%?%%%% - (=0 éh ) Ani do (car banoyl ,
car banyl , am nocar bonyl c_ar boxam de): - C(=0) NR1R2,
e R e R G
substamrddogw@mw alﬁ.‘eb lkﬂ!d grcmnx; a@raaa hetﬂrodyclm greup, boa Cs.po aryl group,
prefefagyzgl NEey %rgép C%MI_'KB_QS of' %%E%&e but are r\ot limited to,
CHs)t @peth

Cf am do
-C(= s q(nOWﬁ"ﬂzﬁ"RlCétr@ D)QP'D h t he nitrogen

aton1to mhich they are at t ached, forn1a heterocyclic
uct ur [ exanpl e, piperidinocar

Am'd%‘?%"l’ﬁi‘l“?y &éﬁ’@f%hﬁ‘ﬂ“”%ﬁ' bBHBrﬁﬁﬁQﬂXP'ﬁt?ébr‘%@NR anersm R’
and RFigpe rr@épaweﬁwmﬁy bubsfitieAts; as ARNER for whtiojroup3l EXBRPIBE of

amido groupQ gnecﬁﬁndo are no?pr]njged tou%%td))tl\me tC?&O)WCI-ﬁ?(-%{{EJ)ﬁ\I(CHS)z,
~C(=0)NHCH,CHj3, and -C(=0)N(CH,CHs),, 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, morpholinocarbony!, thiomorpholinocarbonyl, and
piperazinylcarbonyl.

Amino: -NR'R?, wherein R" and R? are independently amino substituents, for example,
hydrogen, a Cy.r alkyl group (also referred to as Cy.; alkylamino or di-C_; alkylamino), a
Cs.20 heterocyclyl group, or a Cs.o aryl group, preferably H or a C4.7 alkyl group, or, in the
case of a “cyclic” amino group, R" and R?, taken together with the nitrogen atom to which
they are attached, form a heterocyclic ring having from 4 to 8 ring atoms. Examples of
amino groups include, but are not limited to, -NH;, -NHCH,, -NHCH(CHa),, -N(CH3),,
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hydrogen, a Cl_7 al kyl group (also referred to as C1_7
al kylamno or di-Cl_7 alkylamno), a C3_20

whedeneayrl yl group, or a CB 20 aryl group, predBEGBRING/000668

H or a ClL_7 al kyl group, in the 35 case of a

"cyclic" am no group, nd R2, taken together with

the nitrogen atomto V\hlch they are attached, forma
-N<0Fh€he)¢oas5¢cgﬁé’hr Exemplas PRyCHC AT IHPBInFlusey bt fRgiot limited to,
aziridipiaaadtamy pyrraifiniOpigeriiHaS pib&rakin @ epertytrodsRpmot motpholiry

to, - Hg;p - NHCH(CH3) 2, - N 2, VWO
and ‘E%%’ngzﬁ‘fe 9J*\‘IPJ F@%‘%’Pé‘ﬁd@%@be i%g%é?% g By Ry of the
substitUdiiRhdefilxa hplegfor efanpjacdariooxgndantmoxglateupsl dmidb.ude, but
are not limted to, aziridinyl, azetidinyl,
pyrrolidinyl, piperidino, plpera2|nyl
Acy!apmqw(yadyl@mna): eBRIGEO)RADvsiein Rh i an amide ﬁhbaﬁtmnpfmlexmple
hydrogeﬁ £ 'a%yﬁ&?o?;?taﬁfa%’r@erﬂ?}bélyp&oﬁb‘ R hid .yl B.%lferrably H

bst’i fuents define
ora Cex Q&ﬂl %o%ms(g,refege@}y%@wpﬁ ¢S %h%cyb?ﬁtﬁé"”e@ W&?Xaé‘?ﬁ‘%i@ Ciy

alkyl §raGp, 207 HRterocNiR @(ou@di’% Cs%lﬁjr&ipqpréf&a@{ﬂ adl, QRYI group.

bstituent, for exa
ExamgEg g SCHTORE S5 URe FER Gyl 9 MGt BORP e NG B y
“NHOG+ @)D, CHl5, efne r—ubbptd')Ph OR' andd¥? Mantdgyihegiomb p cytiestructure, as
ref er abl nd stituent, for
in, f°'p%2‘§nﬁfe Sugc"&“ijal’ IIeW“?y? ""r"gd’g?‘%m Ib20 het er ocycl yl
group, or a C5_20 aryl gr oup, preferaﬂly a Cl 7 alkyl
group. 10 Exanpl es of acyl ani de g5 oups i pcl ude, but
are not limted to, -NHC(=[O)CH3, - Nt O) CH2CH3, and
- NHC( =O) Ph Rnand, R2 (5m oget her fgr '\ cyclic
structure, W f or &, succ{ ni i dyl ,
mal ei m dyl , phthallm l: OO ONGOO succinim dyl
mal ei ni dyl pAeeitimidyini dy| melsimidvei do: PIERMGONR2R3
wherein R2 and R3 are independently am no
substltuent efined for amno oups, and Rl is
Ureidg: gNE} WNB%%MHGE?%R %&WP%‘deﬁaﬁ?’B'@éﬁUb%tue”ts as

deﬁn&?—fo?éhﬁ%' grelifdy Brd R1 Q%.@Q:H@%@és@iﬁhéﬁi Yor eS5 AP, h
Oaryl group, preferabl dro en or

Ci- 735}"&‘}5“"' E)&ﬁme&ocdﬁyl&r%{pdgr%P@@%@ R lﬁ’éeéeraB'M}'y %e'lz?fta
Cyralkiingrd@d ExampldSHEGNIR, greupSiksddMeut ard\HEOMitEd to, -NHCONH,, -

= 3 A\ - Ve
oo oMbk iy Rt RO LB v
-NMe@Q3N idily -NVieQ@NEle,, edlleCPNEL @0 =Gi&=C)NEBPBi n R i s an
acyl oxy substituent, for exanple, a Cl1_7 al kyl group,
a C3_20 heteroc roup, or a C5 20 aryl group,
Acylqyy dicuerap legten: (70§3 M%Ierelrgﬁim aqplexppyiestitusnt, & grample, a

Ciz ngi%‘ép' é"@L %qiu‘éte d%?&lyl%&&ix@n&la &l Z'&:(Fﬁ%'obﬁ’ réi%@ﬁf@ EFaiky!

(acet oxy

group. Cf’x\ar@ %o acwy:@mppghjdeaﬁlg arwt_lmltgim;h()) (—-ﬂﬂ}pblp (acetoxy),

-OC(=6htH,OM;083d1e0)E(BHL), - 0@¥ =0)PBROOEIRHIF, Bnll SO@(=0)CH,Ph.
t hi oet her substituent, for exanple, a ClL_7 alkyl

Thiol : -SH.

Thioether (sulfide): -SR, wherein R is a thioether substituent, for example, a C.; alkyl
group (also referred to as a C.; alkylthio group), a Cs.o0 heterocyclyl group, or a Csxp ary!

group, preferably a Cq.7alkyl group. Examples of C4.;7 alkylthio groups include, but are not
limited to, -SCH3; and -SCH,CHs.
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30 group (also referred to as a Cl1.7 al kylthio group),
a C3.20 heterocyclyl group, or a C5_20 aryl group,

w@e@besEbi y a Cl. 7 al kyl group. Exanpl es of CIPGI/GB2006/000668

al kyl t hi o groups incl ude, t are not limted to,
-SCH3 and - SCH2CH3. WD 200 090167 PCT/ GB2006/ 000668
15 Sul foxi de (sul finyl -S(=O R, wherein Ris a

Sulfaifer (syfinyy: UG terain Rise S@Eeé'ﬁﬁﬁebshaiec& for expiple, a Cir alky!
groud! &8P, hate%a@ PEEE6PE Egiuﬁm QBQ;U Rpref@fabfy 40, %m(y%r}ébp

ref erabl es of

EXE‘@B'FF BBt bi0ed infeinin S50t uled By SO a0
ORCHOHH3 and - S(=0) CH2CH3. 5 Sul fonyl (sul fone):

-S( =0) 2R, wherein R is a sulfone substituent, for
exanple, a C1_7 alkyl group, a C3_20 heterocyclyl

Sulfgmb(spifore): -8(=CH.R Ovherajn Rgﬁr@llpjfonplselﬁﬁttmbt yoraex@bplé, aCkadlkyl

oro 8P o KRR o oFy D8 | HebhTe b @éi?mh%'@ﬁ

Examgles of stifpae gtosp&@):@éﬂzb@me nah‘dm@dr?@t-ﬁﬁ@ ¢ aﬂ@WPnyl
mes w?] h,080) ZCF%O-ST%Q@MQ bhdu- %ﬁgméw;}@ulfonﬁ(tosﬁhw R2,
ereln are i ndepen ent | am no

substltuents as deflned for am no groups. Exanpl es of
Thnoamucﬁlﬁ(trmdam\w)mi dERR'RY whareth R0dnd R drk ireidpétiently amino

suosIH) RGP TANSHOHE SITHBE® g 90 DRICliie nyt e ot

limitR ta, SC(af)Ntte, +(=8S)NIHGH L +«HAB)N(GMH:)g ehd AeE SHNMClasgHio
groups, and Ris a sul fonam no substituent, for
exanpl e, a Cl. 7al kyl gr oup, a C3 20het er ocycl yl

Sulfgrvajrupo HR'S(= =@ER2oherd Rfrivapamipostibstidsny as d@ﬁnéﬂa‘prkqmmo

groups 04t R @%@é[@f’oﬁéni‘% subcéti{ufe?ln%;r"b%ﬂé e 7a§k8&£r8t§jc?a C%

are not limted
zohetwwb%?%m@@s@awgr% ArefRTEDby et val!smouq HegPiss 96
sulfériz@tind g}wpstl, uhag@%sﬁb ltnaﬂmdtea :ttblsf&IHSd gc% crm&(rogpg and

et erocyclyl an _ 20 aryl, may

'N“ﬁ%@%58$§$%5be substituted. Thus, the above

definitions cover substituent groups which are

- g

As nér%ﬁ%éé& %gcoglg thé%rcﬁ%‘é Erl'é‘ta' orrﬁ rtl% ogg g%%? I\E&‘festl[l.l%h{ %}r%e%é%? Cis
alkyl, SueriteteyocyclyhendCs mpp/n |wmbm%nseme bpsgbgitded eEhusothe ebeve
defffiGHRoTEBEEATRIUBE wilch Brd iSRueQY any or all of

e ot her groups, as appropri ate. 30 The proviso that
mhen X and Y are Nand Zis Nor CH RC3 and RC5 are

Fur{]@i-bréf@feﬁbgéi no, \,,-,N N%then Bis not Hmy apply

ect of the ese i nvention.
The fO"OWI g pr erences can appl 0 eac aspecto 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.

The proviso that when X and Y are N and Z is N or CH, R®® and R®® are both morpholino,

A /N /C
\/ \N

H

then B is not may apply to any aspect of the present invention.

A

A is preferably:
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A Ais preferably: WO 2006/ 090167 PCT/ GB2006/ 000668
16 RAS RA2 RA4 s RA5 RAs where RA2 to RA6 are as

waledosnsdenbove. VWere RA3 and RA4 together w tPCT/E82006/000668

carbon atons to which theyl are attached, or RA2 and 5
RA3 together with the carb8n atons to which they are
attached, forma C5.6 hegerocylic or heteroaromatic
ring, containing at |ea&\on& nitrogen ring atom and
the ring is aromatic fhey enpl ary groups include,
but are not linmited t8, pyridine, pyrrole (e.g.
azole), imdazole (e.g.,X FiJnndazole), triazole
(e.g. 1-Me-triazole). IR theRring is not aromatic, it

wherB T2 RR0%ZRI RAKed ALHLVBAC may be sel ected from net hyl
and t-butyl, and in sonme enbodinments is preferably
methyl. It may be preferred that WA is only H £ when

WhefdA3* anglRRAGgalier vilh.the darb&if\Gioms tb WAIGh Y apd &tteenhédloy RiFeand

< SRS 838 T R RSB S S

heteroptbepéio deg) coptainmigedt teadt dreotitrdyah ong @Rmeardl tRe rindhsragorftitics

: | S S : : nd
thon R @haipd Brou R ek e SF AR R Pty it RF RO
imidgzale (a8d1HRngdagate)i aeqie (rd@ ritVig trigaelek tiklde fing ia nat arpmati;it
may Be oM¥8loBel, 2, or 3 of RA2 to RA6 are not H It is

preferred that 2 or 3 of RA2 to RA6 are not H and it
is nore preferred that 3 of RA2 to RA6 are not H.

RAC rhBpb&sdictddN¥rorh thelRAP atdi-ishyl iRl i SdméleRbEdiRe Rl 8 grifeyatyR,
Pd nore preferably OH 30

meth?/
It may be preferred that R™ is only H, when R* and R* are OH.
R and R* may preferably be selected from H and OR°.

In some embodiments, A is:

A3 A2

A4

@

A5

R AB

R
where R* and R™ are independently selected from halo, OR® and R®, where R° is H or
Me;

RM is selected from OR®, CO,H, NHSO,Me and NHCOMe; or, when R* and R* are OH,
R™ may be H;

R*? and R are independently selected from H and OR®;

where 1, 2, or 3 of R* to R* are not H.

It is preferred that 2 or 3 of R* to R*® are not H, and it is more preferred that 3 of R* to
R* are not H. Those of R* to R* which are not H are preferably OR®, and more

preferably OH.

It is preferred that R™ is OR®, and more particularly OH.



It is preferred that RAA is OR and nore particularly

OH. WD 2006/ 090167 PCT/ GB2006/ 000668 17 RA3 and RA5
wa@e@epvmEber abl y i ndependently sel ected from H BETGBR06/000668

and nore preferably sel eﬁzed fromH and OH 5 RAZ and

RA6 are preferably indepe ently selected fromH and

CH Preferred A groups are: 2, 3, 4-trihydoxy phenyl;

3, 4, 5-trihydroxy phenyl; 2, 4, 6- trihydoxy phenyl;

R a8d R4% éi'bfb)/éférekﬂy |rﬂB§éhdentl)ﬁk€6bo%d feortl HERE loRey an&mbb@;'sr%vamy

If Bis a divalent C5 heterocyclic
Seleceéjeff%ﬁ'é' an?j% ‘s preferred that the ring atoms bound to

A and C are separated by a further ring atom It may

5 RM alnﬁ ﬁ%ﬁ?&f&rﬂb& ﬂ]?i%pé*debﬁ?§% c?&]efro ﬂganégj?{“h at t ni trogen,

erre here are
two ring heteroatons, the second bei ng selected from

PrefeWeEi erg?S\Ebsaaﬂg fﬁ'@ﬁﬂ%&dox&/f hE Tyl §trﬁ’59+r¥>é3?pel‘35| Plg b&, sl ng

eroatom this'is er abl F om’oxygen
t“hydgm PReNYH Rut- d'hvgomve@é' §'eq| %o’r@@e p¥AtTIEroy ahgny!-
consisting of: \'\'' i C "7\NANCA\\ NArS A\c
0 B A Nc g\lccOc 20 In sone enbodi nents, B may be
= selected fromthe group consisting of: ANAANGC N

If B id\a divalend C; heferéeyblidVediddd it, |£\|%emeld(flmat theAing atdm\odinddd Aland

C aressoer;r)%re?eé)wm fart g-,r r@%%ﬁ) nv Eﬁaly K pf(NerNads tp%raﬁe(as{ﬁ’% rtﬂ'gaa orrll3 is
nitrogenefnevhigdcasaat is Birfhsr preterned thaitrereearBiivo engiseterebionedtheor

o P4 o o g5 10 L S LY ™

15 heteroatom, this is preferably selected from oxygen and sulphur.

B may be selected from the group consisting of:
A N N A A A
NIRRT i IO e
\(.N §,N \&Y \ \Q 5 /
N\ A \¢ S \¢ c c

20  In some embodiments, B may be selected from the group consisting of:

A N A
o W

\¢

A _ N [
N \ril/
25  In some aspects of the invention, it is preferred that B is not: R , where RVis H.

A P N /C
\/ \r?l
N
It may be preferred that B is not R™ | where RV is as defined for formula I.

B is preferably selected from the group consisting of:
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18 AACA-—~ANCNN \c S\c "N where RNis Hor
Me, and is preferably H B is preferably selected

wo e@anofeN, N 5 \0 H CIf X and Y are N, and ROBGBaw@6/000668
RC6 together with the carbon atons to which they are
attached forma fused C6 dfomatic ring, then C may be
selected from RC3 RC3 N~ N 10 N and MO Owe If X
and Y ar éN-Nand RC5,and, RC6" her with ¢he carbon
atons to wh c%nt h@@z/ attac eéjfor\m/’a\ Used Cb
aromati c ring,\¢ hen Is preferably H, d Cis nore
referably: B N=:\ NN 15 It is preferred that at

Whe’?@aﬁ WWX%P”X'S PrefgllYzlare N, and nore preferred that
all of X, Yand Z are N. If two of X, Y and Z are N,

. then it is preferred that Z and one of X and Y is N

B'Sqr?hfgfagllyrﬁﬂege%ﬂ?"breferred for Z and Y to be N. Wen
|l ess than 3 of XAY Hgd Z are N, it is preferred that
RC3 is selected fro and an __aptidnal |y substituted
N-containing C5_6 het chocycl i C grﬁup. WO 2006/ 090167
PCT/ GB2006/ 000668 19 Preferred optionally substituted
N-containing C5.7 heterocyclic groups for RC3 include,

c but are not |limted, to norpholino, thionorpholino,

—_ piperadinyl i perazinyl (preferably N substituted),

If X a2 Sﬁﬁj’? DepBd Pﬁ%nd("p‘*?gag@ pIih e satpepiatamsg)vhighdhey are

attacRyd fofrhiadigid Cs PorRstRi g Ben breaibsd dddtedtioni:or t he

pi perazi nyl and honppi perazi nyl groups include esters,

in gQarticular, Egers bearing a Cl1_7 al kyl group as

aﬂé%ster subst i¥Tent, e.g. -C(=0 OCH3, -C(=0) OCH2CH3

md - C(=0) )

/

B
\
\ /

N and MeO OMe .

If X and Y are N, and R% and R® together with the carbon atoms to which they are

attached form a fused Cg aromatic ring, then R is preferably H, and C is more preferably:
W

NN
/
\ N
Itis preferred that at least two of X, Y and Z are N, and more preferred that all of X, Y and

Z are N.

Iftwo of X, Y and Z are N, then it is preferred that Z and one of X and Y is N. Itis more
preferred for Z and Y to be N.

When less than 3 of X, Y and Z are N, it is preferred that R® is selected from H and an

optionally substituted N-containing Cs.s heterocyclic group.
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More preferred N-containing C5.7 heterocyclic groups
are nor pholino and piperadinyl, with 10 norpholino

wheingotibe nost preferred. These groups are preREEGRRI0G/000668

unsubstituted. Preferred groups for RC5 include those
where RO is H A particularly preferred group for RCS
i s norpholino, which in songe enbodi nents is 15

GrEnt igclpde, but

Prefagied paHOaIy SupHAc NicaRIanEa Gor HEORLAIC BFAYBR RS

are ndf IBhiesaadol rb{orpﬁﬂmbsﬂ"lloiﬂ&[ﬂ‘@hno bipefadigis pi&h@rnyll?(purer@ably N-
n_the

subslifiRgl PG MobReranful BaEa Sttt pod B Al Cuents.

For exanple, a reference to carboxylic acid (-COON)
Prefe?{e%«{b%{itgg@% férm?e &g r? ﬁgh{f Rér?@% é)réﬁ’llwﬁ\tge(%ulpg Mcllde esters, in
partigaivesiers bpaling e otatiol edup as asests Srmbsfavw €.Gh -6é=fcéﬁ)§h!e,e
C(= -8 hudes the protonated form

bﬁ)@ﬁ%ﬂ@ a(_?gdlgtc%}s)sol vate of the am no group, for

exan‘pl e, a hydrochloride salt, as well as

Mor&;ﬁ@féﬁ@& NbeﬁlaﬁrﬁéfE?Pﬁe@Q’oéﬁl‘d@o@és @8 nﬁﬁ*&ﬁwn&éwperadlnyl with
ar a referen
morF I i b o Bl s Bhefe Py erarear gy Gies

thereof, as well as 25 conventional protected forns of

I 5 &alts, Sol vates, Protected

Pre{?’—r r@BUpsﬁ%r% ul?&St#‘ Cer aelréchorﬁpounds may exi st in one
or nore particular geonetric, optical, enantioneric,

A paq'(ﬁf? fﬁg%%ﬁ gl‘?oupefell geiid ﬁorpﬁ&i&%e&)huéﬁ’ lﬁEsrg | ncr{.r?oga rﬁéﬁ?%‘sc

anoneric
prefaraly pyhsfitiad, err] ingitiker eghedimeaisds Preterably gsubsitted. f or s;
c- t-, and r-forns; endo and exo-forns; R, S, and
o-forns; D and L-forns; d- and 1-forrrs; (+) and
'"C"(defthFh'r:s”maKeto- enol -, and enol at e-f or ns: syn- and

IncludBd in-the Bib®ie aﬁréi mzi wmlainowaruducam|ti sdivaal anﬁQi‘chtScte(ﬂforrﬁsﬂdf these
axi a

s 8 o, 3N e B8 g L

aniogio (darbrayiatE) ortn(eC@01),, a $udtroe suiedte therand| dsevedlli asedogventional

o SHAEHARE 0y Aol AT At 6
(-N'HR'RE), pelilor seleate of the aminoraigupefar xampleca hydngnblorig salt, as well
as cgﬂ\feﬁﬁén%nﬁrofé‘é{eﬁq&rn{%r& @n afrﬁ'l’orgfouﬂ\kgnﬁllérh‘/aé refEr8R&PH ¥ droxyl

di scussed bel ow for tautoneric specifically
grougaisojierdfes thmanienic form{ &Y ne G?'E‘Hn’;él*@te th%@% gawehat ei n,

conv&horfl prafdctfddbrnissf aafamkyilgiduponal ) isoners (i.e
isoners which differ in the connections between atons
rather than nmerely by the position of atons in

Isonsspa Salts, Sématesxarqyéo@d Eormefapdénedrugd a met hoxy group,

Certéﬁg_ﬁ\ POy ﬂsqg:%/ &t Iﬂmeon%g&ﬁ‘fore ééjrn?ﬂiarlg%omgfn r(?pq@ac%ﬂ% lérﬁenc

diastiripminedg, lepimegic, ﬁelfeeﬁemer@: teatopreriaoconfdroetipiab ey kndreerigderms,
mcle%g%t ﬁ&iﬂﬁﬁt@&%ﬂ c%s a%ﬂéﬁs%rﬁﬁcg 3y 2 ¥o$m§tc,r UtCtaHB@lfon:I-nQ endo-

met a- chl oro However, a reference
and exeosme;iR- S @pd mqgg-foﬁy lweemd 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 halfchair-forms;
and combinations thereof, hereinafter collectively referred to as “isomers” (or “isomeric
forms”).
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i nclude structurally isomeric fornms falling within
that class (e.g., Cl1_7 alkyl includes n-propyl and
w0 s@epwapyl ; butyl includes n-, iso-, sec-, aneCT/GB2006/000668
tert-butyl; methoxyphenyl édwl udes ortho- nmeta-, and
par a- met hoxyphenyl ). 15 The above excl u3| on does not
ertain tq tautonmeric fornms, for exa
I the)

?Pé“p"”"%ﬁd“ cr¥rigliae Lrmott mgy exjst in g numge @ﬂgﬁfﬁr\é po't"ﬁ%f phic

formgol | owm ng tautoneric pairs: keto/enol, imne/enam ne,
am de/imno al cohol, am dine/am di ne, nitroso/oxine,
t hi oket one/ enethiol, N-nitroso/ hyroxyazo, and

Notethety excapti asrdiscussediiidvo foe tautvaieris frems f speaifitally ierdlidedidiobni the
f ] r

ot Berb By B ORRAD IE i B

whichsiiebitee saiipptians detyengtoms rather @@) mer%nay el poFjion @: atoms

ins lF@r é)(énﬁﬂé/ al reRF Rk %o § Rfefox) Boliy! d—b@@lg,]@ Qot th %Qcoﬁs@r@ed as

f1 5¥ |nan22/ i sotopic form |nCU|ng|:1

are f‘?@ce ‘é?dﬁ rH%“"i""l‘ |rameh rUHTOéY:fEetB?(' Hé’r‘% S0 cHim @br a

referreﬁéeetbﬁﬁﬁerchlero@hw ts: r(btlaloﬂie conBRRdRE o rafétmieso ad étru&hlﬁdl
i,ncl udi

sonel S £ Rh S O Tt Rl 1o o QB Fiay el

mclqgle eplan’uaailwaor(\mqﬁrmﬁamwnhm trey dadee®igcs,)Cia atkyldegpades tri-popy!
Crys I i

and (@ sbonyl BOGL Ak 1 e b AR A B RR AR b
met%trQndd?ef%tF@thOémhehy')obt ai ned by adapt| ng the nethods

taught herein, or known nethods, 30 in a known

manner. Unl ess ot herw se s eci,fi ed, a reference to a

The ghpvejexgisipn depsyRst partain é%fap{gzmeu*a@m,é@n examplg} keto-, enol-, and

enolStéLﬂdrﬁ’(s?as AN @i@ﬁ@@ttﬁaf&n@mn@ tedtontenie hamd: ,kefownoex anpl e,
as. its different

a SCuss hel ow,, as
T LR A N A M AL ——
N-ni2dsoftyraxgyzdy end oiveini-gmsé. or desirabl e to prepare,
purify, and/or handle a corresponding salt of the
active conmpound, for exanple, a
Notgthatspacitically ingludgd actbe mranblsemslélate co@mnpdise\sltrocbne or more
lsotmugﬁﬁﬁ%hh Cﬁ!)rl é&a%%ep{tlﬂm %ln)tr %o > St 1HnZH ).

;;1'3 For exanp gzonp I's ani
and éT)aC W@@l"&)ﬁ'&! 'S@‘i‘)é@éOTWWI”@Hd'ﬁﬁy Che Caﬁ”‘b Nne0 may, @ in any

isotopfeelirh, IYud® *G'akl )%0; kheheaiksal t may be fornmed wth a
sui tabl e cati on. Exarrpl es of suitable inorganic

cations include, but are not limted to, alkali netal
Unldss bthesushspsifibla, a reﬁa’néhdéﬂo a@bklamlammuhm.nemaésamssu&hlc h

isorf&fc Sm€ IndMind Sy NGB TRofl pELEEHRRNESS BB o
Methasis f¢r|tlm pregaration @rgresyrametrio ayrithesis) and fepsdrtioh (@pdractional

crysﬁalﬂgéﬁdntaéy %ql' %m h"lgg Q)FSLE SO%E?U”TI Elt?%fﬁer Né%?l-'i_n

sone UI ta ['e su anmoni um
the @@ﬁrsargf@dtly@g@mg@ Py edapting iermelneds|tayghhberein, or known methods,

in a®@h&idwhaig-ne, di cycl ohexyl am ne, triethyl am ne,
but yl am ne, et hyl enedi am ne,
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.
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et hanol am ne, di et hanol am ne, piperazine, benzyl am ne,
phenyl benzyl am ne, choline, neglum ne, and

wao cwaeddiemi ne, as well as am no acids, such asPCHEBR®6/000668
and arginine. An 15 exa e of a conmon quaternary
amoni um | on is N CH3) 4+ the compound i s cationic,

or hasaf mpy be cationic (e
it ma Rpson P doRpee totgpﬁ%#% RO, TG 1S BrenEePRantinG Sat o
the astivet @iblpeusd) faexamhplanp blemnﬂf:elﬁlualtyabb@tabld’lwhg EXampRBIoONS
pharhﬁgéu;dgﬂ’y a%ger?ta rIeesantgt blgn%%ggd |t o%f E,;Jgose deri V_ed from

I hor g ydrochl oric,
“hydr obr oni c, hydr0|od|c sul furic, sulfurous, nitric,

For X %uﬁthe%%ew i SpionANGH h%F %3%9%&‘&5?%% rr?a%/ b%fan anipnic

SUul e organi ¢ ani ons I nc
(e.9.t-6OOH Rgy be o%(PO\)etaerf 7 67 MR be FIrmedivitya svitpble @nam a>samples

of suﬂﬁtﬂé ln%rgaﬁfc%ﬁh&{élu%luo%uslﬁ' dhé Rot lIEME@!J, Sikalth&@I ibfs such as Na*
ic, malig,,panoig, tartaric, citric,

and B lRlnecearty Satangisuth s Bt ok a3 b sptions such as A
Exarppienyfl saitilé 6rga@lb giteis thldﬂ!&ﬂﬁ!t bitetnot BREEAb CamBbMOANGIE(.e.,

NHX?XHggfubétftufg amg%(:l | C]logﬁl(l%f aﬁ%lel% Hgé:??—l of %,trylgxybEeg%n%‘es’of

Somesmahbﬁubétmﬂed:amafbhaneonsdarsmﬂlcfsemiemgeddiooai ethylamine,

dieth&%ﬁlt%rga'g@@{/&%qe%ﬂ‘sﬁn'gctgﬁlﬁxgﬁnﬂi PlbﬁnneE%ﬁ\f'TQAe an%f.
ethapgigmine digtaandiaigse pieraainsd berrzamrreeplﬁamlbewmgmp@loymmei C

megl@ﬁﬁr@s and f8HthamMe] &b wéilaésbé??ﬁbfé@&w buhels! i shd a?‘? infhb. An

be conveni ent’ or desirable to prepare, purl

exa"a%Pfo%C%%m%n @‘%GTE@W@QWW@'S §@*€bte of the active
conmpound. The term "solvate” is used herein in the
conventional. .sen ex of solute

a .Co
fthe o0t BBl S B mGing! b i o B Sty =
may bol-Nigsl}, thenfa datengdieformed Sitasable tahiens EkMﬁpleS B&)Ultblﬂe

morq‘:a[g,} ?\E)' gﬂ’lt lu}ﬁe rb“?jt gz[ rﬁ:»(tj dltnq?dat% t?io é’ Qen‘%f fr%rp éhe fgfr‘ogquggl,gofg?mc
aCldmdlbehI@rmwbﬂiﬂw’nmlcohydﬂ@sdm alylfmct wlfprosp,antep nitcausf ghosphoric,
and Bﬁ%ﬁ)%roﬁ@r@!aﬁpﬁé&%f Qﬁ{dbyeeorﬁé’rﬂg%m Mhdeablﬁl'é%rhﬂ% it¥d tq,

ected form term m cal I‘Ot ect orm
thosggeru@s aowh%fqﬂowmom?o@/@%wptm@wp@@owcmewhc Zpearic,

pafrrm@;r taamcnsnat;@ pameramaﬂa'rtd cltfit, YRbéiic, A8RrifiE, i€ HyBR&hHiBic,
ncy i OF? gr ou%fs1 r of ect ed from uno|e5| rabl e
pherygie SR Bmidaepaic Berzit. Snsami, et SHEVEIS, SHIaRIG
2-acptyotybehzit, mmambptbmehesmgon|grrﬁmmde§dllﬁ>ﬁlckétBMSal$orﬁ: amaked
. . | [ O cked [
aisufnid BRI B RE R AR Sergp S <Ufaflt B 3nions
includeviit aierrpt tnitest touthpseoderiyte tloméfzeciollaméndbpdlymertci agitial tannic
ac,dgcra%&g @ ,Jgﬁu,gsesrfor med, wi thout affecting the
rote

group; the protecting group may be renoved,
usuaIIy in a subsequent step, wthout substantially

It maa,ftfee&hvmer& Bﬁdeé‘rﬁﬂ@'t@ﬁr%bar@f pdrmﬁ RRbaEAbR a c%%spcfrfarng
n‘g} 26.  For examp a hydroxy group

solvaje of e ek ods R T terrmp'vaie sELaIpIn i e cett(er@ml

sendeqd référamabempas ‘of golilite felyyactitd Estgound,Ram aFhctivé esrapoumeyand

solvénq Hhhe nél lven is ¥va)tér tge 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,
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trityl (triphenylnethyl) ether; a trinethylsilyl or
t-butyldinethylsilyl ether; or an acetyl ester

W@ 200090 TCH3, - CAc). For exanple, an al dehyde PCT/KBR@®6H00668

group may be protected as an acetal or ketal, 15

respectively, in which thé carbonyl group (>C>C» IS

converted to a diether (>C( % %/ reaction wth,
pertangyto é)?HMBP‘é“d ig whishiage ¢r BpeedRBfHve fne %naa@ﬁyeeeare Protegteshe

from gn@wrable chedithl rgactibhg &if isabredn the iyl Hotestel St PBtedting
ter in the pres of acid. For

arou, B R SRk b Bt e SRS S oG S Stt wqiho P

protegtingaan regaciivcbefunctional graph@aetions B0olving othcanmdretectas reagtive

funct%k&%%@%g&gﬁ%ﬁ%w gffe%ﬁ&g%tla %ﬁ&ec%gg Yc()j §un;? élée protecting

groure rRMbe e Gz S ially NH%@ee)queat sterh withewn phibs2anpialypafegting the
romee 6t the M ECECERLAGRIREBKS, o5, NH Bpoc) . as a
9-fl uorenyl met hoxy am de (-NH Fnoc), as a
6-nitroveratryl oxy am de (-NH Nvoc), as a

For ezainplel® hiyrosy d;r)zﬂb;@fna?/ b@ﬁbbte%!ﬂdct% dr etIN!‘r"( o an €§tea

trichloroeth
(OCé—ICf){/?%g yexg]mp ea§§ tme 82’? éyégeazhydr)) dlphenylmethyl) or
trityl Q@ pmehglmeltmlbl qﬂimm’drn)rﬁt@&llﬁnyt—tﬁmldime(hyw et b a® beetyl Rster
(OCEJ.@)E ses, as an N-oxide (>NO ). For exanple, a
oiyl | c aci d group may be protected as an ester for
exanple, as: an Cl_7 alkyl ester (e.g. a nethyl

For e‘i§ﬁe§fe’ aﬁafdemq%l o@lﬁl&@ér)og% &g?&%r&?&t&%ﬁ acRth 6 kdi§: 9-

respegtikgly 5 Mpichdie qerlawwrowse@rm sreoaveried19a siejiier GIC(PR),), by

reacttInkyith, &% leREmpi8; Dprirfary BROFY| TRSH18ERyd8 oF‘két&r@&rB@;y ks readily
for exanple, as a net

m de
fege%ﬁ?ﬁs)by h#SrPﬁfés%é’ﬁBEé agé preeet ofgaf%%mn g PreRenge Sft%ﬁ'f{ ed as
a thioether (-SR), for exanple, as a benzyl
For e%a@p%_grﬁl%an%&racet gymggggrp ec%é ob@(agmlﬁ, 2R PR ﬁ{nlq?ror a urethane,
for extuple st e ntecmyﬂJaleplar(eJ,HCmmHﬁ)ya bamaylogy atmiied!NHC OO GHGCENEL -
T
e T L
amldﬁmf\lﬂﬂo (CbieeT a0t 6.7- W@VC@%@&? -0E0g G 8Nty wivide (-NH-

Fmo@)eééiQ @Hltﬁﬁ/@réﬁ?}o%{ amfde ‘(JN\FQI)IVOCY 'a%ladﬁtrhréﬁwy%ﬁ)?étﬁﬁgxfé}ﬁ P% S-S

nf ¥ ica prodrug I's 1nactive
NH-TeoF) 98 Brdad ffql?@f%?éiy‘i'% a@&@dd\'ﬁr& roch @ S|y AMide
(- NHaﬂM&ﬁbﬁg@@lpBeﬂW&ﬁihbm@)ethgﬂm Ak (- AH-PEbc); @, iINBGiRBRI! daSes, as
N gpg &beg 5 For exanple, sonme prodrugs are esters of
an C conmpound (e.g. a physiologically
acceptable nmetabolically labile ester) Durlng
the er cl eaved to
For GRLPR" P kRl a3l e raierier 6 Rap=igtror Bimae By an
Ciz &Hsyd ester (eaninoethyl beter; adhatypéstsr); afC.ahyloalkyltebier (eog. oyl i ¢
nt
tnhal\%ﬁl'kg eg{e‘?)ugstn(§1 79{‘(_@)’% oérllpyl EQ? éBr?zg §ﬁ2° a&)gﬁ eng}ij ﬁs’t}gfl (te d.a
benzylestari @eltrgb@whesrﬁfbgeaﬁ ar w@hs‘orpeqaermte asa@mﬂmbamwe
foll owed by deprotection if required. Exanples of such
netabolically |abile
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)CHs).

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,
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esters include those wherein Ris Cl-20 al kyl (e.qg.
-Me, -Et); Cl1_7 am noal kyl (e.g. am noethyl;

WQ2@oklode167 et hyl ami no) et hyl ; 2- (4- nor phol i no) et PFT/GB2@RE00668
acyl oxy-Cl1_7 al kyl (e.g. &cyloxynethyl; acyloxyethyl;
e.g. pival oyl oxynethyl; acetoxynethyl; 1-acetoxyethyl;

- 1-met h t hyl. b thyl ;
wne ek B8R Poviy B AR B e
prodiug is U@P@@omvbsaatﬁwaWaomeeddnyé gompound, but may provide

I
adv@éyﬁgbfﬁ%rixd;}ﬁ@ a@ ony %@LF}% albohc properties.

cycl ohexyl oxy- carbonyloxynethyl 1- cycl ohexyl oxy-

For @)@hﬁﬂm )ébﬂé)b%d?b@s ark éstEr%to‘? ﬁﬂ%ﬁ%ﬂﬂﬂﬁh@ 9. a phySIologlcalhly

| oxy

accetpé%b.lea'ﬂ faPa'wMﬁéw'%%&erb HYBayegbplismyihe ester group (-C(=0)OR) is
clea(et tb@teltc?ﬂm}é(ibmlbydra@yﬂsadhaisﬁwbrhlapﬁé’mﬁhbd’ bY e&@ﬁkgzgtlolzn fotr H

etr ranyl.)car ur t her
exarfb L OFS P BN SFRER G BIS0 BT R deenEfneound, win,
wherg qqpmpatae patrtpa;otecttmn paartyi cﬁhﬁrwactwmgiﬂnm(yregérm itRe parchd) |

comgﬁfhdbleod ben%?«%ﬁot@&%ﬁ 8&@%& 16 g%a%’ sggf é? gqi?g{lciag%%li

estefsopeivde tbh@%wh@ﬁ@t%lsg?qukyl @-9. Fv(le;(aﬂ)@l)ﬁmn&auhl @.ggr oup
amnrﬁfé[hyb@ (R @feﬂ%a%ﬁn@@tﬁgpf ﬁt‘ﬂg@th Yégﬁ@ gy | {aﬁlgoth -C17 alkyl (e.g.

bolism?257to
aCV'WgYmeM; agv'ewthym% pivalgyiexymedik @ggtowr@etb)dn -gegtexethyl; 1-(1-

metf&ﬁ@-ylff’ﬂéth?l?éthbﬂc&r%obbkyﬁix?etﬁﬂel @EﬁiOV%xﬂ@WP%Bgﬁo Bky- &
rther chem cal reactlon i el ds

ounﬂvﬁhl
carbp by s 'Carr'—SSPyb’%(?‘&}ﬁ‘pﬂ@‘OhFﬁé'cﬁfrbeaﬁf'w kbe
1-cyalobexyhta rd@’iylloxaémyleCerohébgllmy-c@bytﬁdaﬂ@dydﬁﬂ@B ﬁj-dy%aﬁ@(,ylo%v—
no_ac ester deri Y cronyns
R S e N B S A
fetrahﬁfﬂrpmelmfe@)qamqmgloxwltﬂyl known abbrevi ations, including
§ n ;
by i BB ks B Sl Sl RO
(tBu), n-hexyl (nHex), cyclohexyl (cHex), phenyl (Ph),
Furtbér&hﬁéb(ée pv(ogfﬁhbrm&ﬁa@dge I?ggﬁ}?onate%ﬁﬁbwggla{e;%gg) In p‘gﬁfcblg?(y
vl SRS DDA 9 BETIEB U0 B GBER Prodinh by oI Le,
chloﬂﬂib)én@)mmsbbﬁtate t'tituﬁwmllbl,d%/dﬁfg@nétbﬁ reg6fi £ ?hd@ha&ta\@bhp -O-
abbrevi ati ons no
PO STE RGP =B LR SSBIE0 LR St metabolim
to yi¢lid 1y @itye dragtwithl the hydrdxylgeeupne ( VEK), et her or di et hyl
ether (Et20), acetic acid (AcOH), 5 dichl oronethane

(et hyl ene chloride, DCM, trifluoroacetic acid (TFA),
Alsogl$rae pRPIFUSIS m@@a@Mymaﬂ@q"v &hyield dfeuaciive CaRB9und 20Tch

comPburRIVINE Wb R HIAE dHEVRD reacteRNRSIAL th eI WiE P 1S

sel ected from
example, the prodrug may be a sugar derivative or other glycoside conjugate, or may be

an amino acid ester derivative.

Acronyms

For convenience, many chemical moieties are represented using well known
abbreviations, including but not limited to, methyl (Me), ethyl (Et), n-propy! (nPr), iso-
propyl (iPr), n-butyl (nBu), fert-butyl (tBu), n-hexyl (nHex), cyclohexyl (cHex), pheny! (Ph),
biphenyl (biPh), benzyl (Bn), naphthyl (naph), methoxy (MeO), ethoxy (EtO), benzoy! (Bz),
and acetyl (Ac).
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" H 10 R O conpounds of fornmula | may be represented
as Formula 1 a: RA3 RA2 XA B -C Formula 1 a RAs RAs

wob@ee9B67 r epresents the two possi bl e B gr oupsPCT/EGB2006/000668

Were B is: A","" -N.N LN R conpounds of Forrmula 1
a may be synthesised by coupling a conmpound of Formula
2. RABRA2 0 XA Formula 2 HRAsS RAs wth a
conpound of Formula 3: 20 H2B'-C Formula 3 in the
For penvseipras, Giany cleeiniahhrompouns ard repfesgnted Lisisg eslikdani ¢
abbl%@iaﬂ@nsoﬁclﬁdlﬁb Bid Rt Ilﬁlﬁmuﬂgthané(m!z@H sthafiol CfE'BOyIQ, %g-propanol

npounds of " Formul a esl's

(PRI EY SV ETUMERS oo ardicthylis oS BOD IO BOAH(ACOH),
d»ch%’%éﬁ@ﬁe@%@%hloﬁée meau&oac)éﬁé heilff ?ﬁi‘ml a 4 OH

q 6M 8 rmul a 3: C Formul a
dlmgﬁ formamide (DMF), tetrarre rofuran THF) and dlmethylsulfOXIde (DMSO).

General Synthesis
When B is selected from:
A C A H [
N -
v N/ N N/

| H
RN o)

compounds of formula | may be represented as Formula 1a:

A2

Formula 1a

where B’ represents the two possible B groups.

Where B’ is:
A o]
VN\N/
éu

compounds of Formula 1a may be synthesised by coupling a compound of Formula 2:

A2

Formula 2

with a compound of Formula 3:
H,B'-C Formula 3

in the presence of a catalytic amount of p-toluenesulfonic acid, or a similar compound.

Where B’ is:

compounds of Formula 1a may be synthesised by coupling a compound of Formula 4:
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in the presence of an am de coupling agent, such as
O (7- Azabenzotriazol -1-yl)-N NN ,N - 5
wa edosamashyl ur oni um hexaf | uor ophosphat e. ConpoRCi&EBRG06/000668
Formula 3 may be synt hesggd may be synthesised froma
conpound of Fornula 5: C Formula 5 10 by the
addi tion of hydragine hydrate or nmethyl hydrazine in
an organi c sol veft rowave heating may be used as
an alternative to nyen 9 onal heating. Conpounds of
Fornula 5 where CXs: /RS B-/toRIFELs 15 where X is N
or CH, can be reprgse tAgoo"by Formula 5a:. R C3 C--C~
N Formula 5a N Rcs C',?Orrpounds of Forrmul a 5a where RC3
with 4 SordsbuR@bi Bdtalulay3:substituted N-contai ning C5_7
het erocyclic group G3R e s hp§| sed from a conpound
of Fornmul a 5a where ' I8 e.g. d, by reacting
in the ;h@éen% bharfdmide esmhg aé@ntaemcn @s Oi?%a@éi%@ﬂd?&& ;ﬂ)arn me N'-

nt hesi se onpound where Rc5 is hal o,
te"arﬂfthy'%i‘?n%ﬂ”g?eﬁl‘? Woﬂ%ﬁﬁﬂ?? |f RC3 and RC5 are the

formed fromthe sane am ne, these steps are preferably

carried. out t an ousl The t hesi.s of
Comf s BfFHilia Plofibd ANER R mel 28 TS SDisRar b germecnd of
FormBI3T9: GB2006/ 000668 26 RC3 RC3 N=( RC3 INBN N N

MeO Ove or are illusgrated o xanmples 4, 5 and 15
bel ow, whi ch net hods can be adapted to introduce an
by thR@gdigtperf@ygrgziag Iby@'giei oi tmethyd hygsaginedn g organic solvent. Microwave

heating may be used as an alternative to conventional heating.

Compounds of Formula 5 where C is:

RC3

X:<
B
—<\ N
N
RCS
where X is N or CH, can be represented by Formula 5a:

RC3

X::<
CI‘<\ /N Formula 5a
N

RCS

Compounds of Formula 5a where R is an optionaliy substituted N-containing Cs.;
heterocyclic group can be synthesised from a compound of Formula 5a where R® is halo,
e.g. Cl, by reacting them with an appropriate amine. Such compounds can be
synthesised from a compound where R®® is halo, e.g. Cl, in a similar manner. If R® and
R® are the formed from the same amine, these steps are preferably carried out
simultaneously.

The synthesis of compounds of Formula 5, where C is:
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RC3 -0 RC5 and Bis: AC\/NN H conpounds of
Formula 3: 10 H2B'-C Fornula 3 nmmy be represented as
wao-abEeBa: RC3 Formula 3a ~' & HZN, N RC5 H Reii/GB2096/900668

be synthesised froma conp und of Forrmula 6: RC3 I

Formula 6 H2N RCS 15 by feéaction wth sodiumnitrite
and tin (I1) chloride dihydratg Conpounds of Fornula 6
can be readily synthesised i ng known net hods. \Wen
B is a dival ent hetego i ¢ residue Rdntaining one

or two ring h oat ons pounds_ofNfqQrnmul a | may be
represented a rmula 1 X0 A-B—= Fegdnmula | b
where B" reprgsents the p bl e B gr s. Conpounds
of Formula 1 ere A is;/ W 2006/ 0901

27 RM$C Ra2®YE oA

PCT/ GB2006/ 0006 RAs may be

are {ISYRAtEE i SREhpIdsUTE GATRS BB, Which RkRdbifcan e MBI thintrSduce

8r -, bg/ coupling an appropriate boronic acid or

an Re P a3 ARPKPTRG, uki  condi tions. 5 Conpounds of Formul a
1 b where Ais Br-, may be synthesised from conpounds

Wher?& iS_For mul a 5:

C3

R
B
RCS
and B is:
A C
VN\N/
H
compounds of Formula 3:
H,B'—C Formula 3
may be represented as Formula 3a:
RC3
/@\ Formula 3a
HZN\N RC5

H
which may be synthesised from a compound of Formula 6:

RCB

/@\ Formula 6
H,N R

by reaction with sodium nitrite and tin (ll) chloride dihydrate Compounds of Formula 6 can

be readily synthesised using known methods.

When B is a divalent Cs heterocyclic residue containing one or two ring heteroatoms
compounds of formula | may be represented as Formula 1b:
A—B"-C Formula 1b

where B” represents the possible B groups.

Compounds of Formula 1b where A is:



10

15

20

25

30

G -CFormula 5 by addition of a conmpound of Fornmula
7: Br-B" Fornmula 7 10 with sodium hydride in an
wWa@ppsoprisat e organi ¢ solvent. Alternatively a PCECBR®6/000668
of a conpound of Fornul a 2 may be coupled to a
conmpound of Fornula 7, 4 then the fina
transformation of group C capried out, before
continuing the synt he&Rs. BB Use The pr esent
i nvention provides activg gonpounds, specifically,
activeininhibitingth ivity of mTOR 20 The
term"active" as used herei pertains to conpounds
whi ch are capabl e of |'ﬁ’11| bi i’ ng nrOR activity, and
may (RPSmtHes 884 “rMm'CBHpHE’f%% &P&%MWM% I¥V'B§‘—h by %Jphr‘ibsérp

activity (drugs) as pro rugs of such
appPropyAS RIS a%?’&?t%rWL@’éuwn %sel ves exhi bit

little or no intrinsic activity. 25 One assay which

eni en be use din orde sess the nil
ComqapE Lo ALy B i Sines Red B Rmopands o
Formdescri bed in the exanples bel ow. The present invention
further provides a ngthod of | biting the activity
of nTOR in a cell, conpr|5|ng contacting said cel
by adaiitioh ofia cerhpeurtdi of Eommaiit of an acti ve conpound, 30
preferably in the fgrm of a phaidmceutically
accept abl e conposition. Such a method may be
with spdim hdsige iman arRTePriste graanie sdvenfkor exanpl e, a sanpl e
of ceIIs may be grown in vitro and an active conpound
g into contact with sakﬂ%ceIL and, the effec
A"‘e”aﬁ‘t"’?' 8 PERAMERIG R 6AMPIHBY & EIMUla Hipakpe &aupigdtoygompound of
FormdR06 208 tHkh th &fiHd| RO OGE@BoupaS candadrplitebefoie continuing the
"effect", the inhibition of cellular gromh in a
Symﬂ?@?taln time or the accunmulation of cells in the GL
phase of the cell cycle over a certain time nmay be
e determned. Were the active conpound is found to
®exert an influence on the cells, this may be used as a
The rzrreﬁeg"ﬁ syentionaroidescavtet GampeERde ppastficalye agiviin Bbipitiag thehe
activ in nmethods of treating a 5 patient carrying
cells of the same cellular type. The term"treatnent",
as used herein in the context of treating a condition,

The fefh tatine’ asgrBe hatdiny pérﬂanrtsrte abmpcmndammrm a4nablevdt ﬁ'ihhb&ihg

man_or ..an an
mToB pefvBa A sy en e ooB g maati oy P RSt v oroos) as
well & predtugs sf auchicempdundsowhiexpromiugs ntalyehelﬁlseﬂweh iekhibit ldte @fno
intrintsﬂgcﬁ\{lﬁgr ess of the condition, and includes a
reductron in the rate of progress,

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.

The present invention further provides a method of inhibiting the activity of mTOR in a cell,
comprising contacting said cell with an effective amount of an active compound,

preferably in the form of a pharmaceutically acceptable composition. Such a method may
be practised in vitro or in vivo.

For example, a sample of cells may be grown in vitro and an active compound brought

into contact with said cells, and the effect of the compound on those cells observed. As
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a halt in the rate of progress, anelioration of the
condition, and cure of the condition. Treatnent as a

w@e@plgdierti ¢ neasure (i.e. prophylaxis) is al BOI/GB2006/000668
i ncluded. The term "adjunct, as used herein relates to
the use of active conpound in conjunction 15 with

known .t her,apeut.i.G.. ns Such neans include cytotoxic
exarP‘g]a?\M?}eg#eé @“F JYUotang &P”“’?@Fﬁ‘@'ﬂ P PRI A e ap@Ewlgtian
of cdllhén the Sdtpimasd ofthe delf éyeleaiver £ ediR@T tirhe/ PAF be Y RWRINES. Wﬁere

ents that could be conbined
the &ﬂbﬁ&%ooouﬁg s fo rfcp exFﬁ ny lv%r}ﬁelogﬁhef ﬁeélﬁl}ag maygzoﬁ usgf @s a
prognegtic oy ﬁ'ﬁgwtlc marlteln ef the Ieffmmyn:g theadoknploatd imgmetedi &f treating a
pamgﬁg&ﬂgﬁqmmygﬁﬁég h& ket hami ne, cycl ophosphami de,
f osfam de, nEIp I"or ambuci | : Nitrosoureas: 20
car musti ne (BCNU), I osztl ne (CCNU), senustine

The (e tRydtmEKINU), use@h@uﬁé&rﬂﬂ ik Jbﬁ(eﬂ?&f@%hﬁ@ LB Mion, pertains
enenel , triethyl ene

99”?%' yé%h%%ﬁ%?%ﬂﬂ %faPY ms'l?i‘*@ﬁ g2 hyesnaereanAnime|(a.6i ineelernay

appliabtiane), anwifie) sorké K@'shrea luﬁdbém:ﬁéeflfecbiéf‘a@h%@efﬂ fo-Freb(a"ﬁ%bIQ &fRe
ites; foli

mhlbﬂ%ﬁ %F @\a%:lro s(tsE g ‘i? IEJII'I trta?c%ja Lpg§( atr%ducmn rnﬁli?qﬁaltpeof progress,
a ha&ﬁdh@ gage oBprbgrass, @U@Onathn tﬁfltmma:crmdﬁaow)amﬂlcdrdm‘f the&ondition.
b
e Tt e e F e R R et B e
analogs 6- mer capt opuri ne, 6- thloguanlne

The 8RN AR dd@ised herefERIYETH 9{9%@ 'o\aa(gtﬁ}? QBBPB@‘HS Th conjunction

t hr oh droxynonyladenlne uda
with gﬂ%é'b eut? esANST &s"é'a;szs?a%ﬁas%@tqt@xuamrmw drggs @dgpr

lonlsTtgp@thtQiﬂiBsrsafséd in the rebinteat &7, dlﬁ&&ﬂ'@é%ﬁ%b@ EXRNE LG ABjunct
irinotec gl r ubj tecan roducts; antimtotic
fha R

anti-Gangelsa0es PplREgomn &PW P19g&rom tha fivaRYaniReiude,
but gr&/h@)limited t thesfolioveng: ilkytatieg @gemts, mTrag;éﬁ RustAMs,

mec&lgr%ﬁﬁgﬁ'?%il ?fdc{p“?}%&&%%&% zfgsefam EE% Eiogag‘gs&q%iterésoureas:

oxXrns op 05|
Caf")Nﬁt*ﬂedB@NLBéOma@tner@@W) rsem,usmumetfwt:CGN(J) ubi donyci n),

ethy@ﬁm{éﬁhétﬁylﬂweléﬂﬁé 'tﬁ@ﬂ@l wgzqnngIleg@r ubi ci n,

| eonycins, plicanycin C
thlop& %ofﬁgﬁ%{tpfotegﬂ)lyﬁwet@draglp@mggh @ltreRNpige): A}kyl sufonates;

busuBb®) | ToigEiIAE, dé@éi@@i‘ri’ee(lj’ﬂp@)' Ah@h&tabohies! ﬂﬁ@éél@él@fﬂogﬂ pha,
erent|at|0n ﬁ‘gnts ret|n0|C

"‘e“%;’b‘?’éﬁ‘t%rg’?'?(‘:%é‘%’ﬁ%gw'm'ﬁ&*&.ﬂ&@'@%| Sefjugropacil, flugradsamyuEding.e,
gemoitabimei @mﬂeearabiasam wécmcmmbd@m &acwcmm:zciaz ol e,

dlﬂu%égegﬂégc%glkg oi?llmrrlxgo rv%%%qj1069§0§g‘opguanlne azathloprme 2'-
deow@fgbnmyzmda«;rﬁmjaﬁe ewﬂﬁowdmmmwyelmmei(ﬁm\m) fludarabine

phoéhét@d@@ﬁlg%éﬁky‘yd sn%r @%%?QJ%WJA& dfo@%isgm Fat A Ribltors:

coor di nat'| on exes cli spla
campiaihpsinderriesasn émotﬁp@roxmwam é‘atummwdsgtbsantmmdrugﬁr ea,

paclitbxeil ﬂ%WélEﬁoldWﬂMShb{@ \ABY, %cﬁﬁfnbv\ﬁﬁdr&gﬁue Taxotere™

d N— g drazi ne procar bazi ne; Adrenocortica
(docRlzelh BUESIng A ERHEINE SNBSS PP YT HPRIFEe:

tenipoyitiekanibdtics) abtﬂ?cﬁﬁfcﬁf PdsuBomiin Wibiddrfct)| @K6HIbicin
an

ordh R e B a0 PSR Hkemysie stiesmysin ke Atomyoi

C, danfjodruydire fingymekes deaspbiiagimaste RNAse A: Biological response modifiers;
interféron-alpha, IL-2, G-CSF, GM-CSF: Differentiation Agents; retinoic acid derivatives:
Radiosensitizers;, metronidazole, misonidazole, desmethylmisonidazole, pimonidazole,
etanidazole, nimorazole, RSU 1069, E09, RB 6145, SR4233, nicotinamide, 5-
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am nogl ut et hi m de; Progestins, hydroxyprogesterone
caproat e, nedroxyprogesterone acetate, negestrol

w@e®barmEp7 Est rogens, diethylstil bestrol, ethyngdT/GB2006/000668

estradi ol / equi val ent s; éi est rogen, tam)xi fen;
Andr ogens, testosterone' opi onat e,

fl U%r{est erone/ eggj val ents:; Anti andr ogens fl utam de,
bromossAanbtiPeRRdpPdacxULidRg. Fromegeyedidlegdstiniym Geordinpting:
complbérs tigpiatir @brb@ﬂbﬁr&lﬁdﬂﬂ%ﬁﬂédloﬁé - iitidRArdhe ERAR Substituted
i bitors

urea, R0t et maraAihd S e NGBV B & (M) PigegfoRzine;
Adrenadaditital werpréssantnimititiate (HORDD oamindguteidmide eCytokinast der
mterfér&’n &??hg u'n?eﬂ S8 R OndEAW L ?%gﬁvg{sher apeutic agents or

iat’ion treatnen I'n vitro. Active
adren@mrpmtﬂﬂ@dmyamnsﬁéﬁ Peedpisene ard gruivalents, dexamethaspre

amm&gﬁﬁé&mm.é@ Préysaim! ﬁ;fdré@Fngg%rJn@ caftBLe! ALASx MG R0
candi date host is benefit from treatnment

acetalf frILHE! BEHIBUTRIOINE: F‘ﬁ“ﬁ{lﬁ‘&'&ﬁ%ﬁ styaysstradigteauiypigatent
Annesnfb\g@mttiamaxméhONﬁdd@g?enaqbsmaemmpmmgtev\hl ch are

fuonitst e ARG SRR ReBade b BRI GRTe Toignone
analodsti@ipmlide; Nédratdnaidal antidiirouehs dlutamnide; AR iabibjos EGF
inhibi{o'} zf_t,tr&e% ﬁ_‘%l’]ﬁﬁgﬁ)l#és condition for any particular cell

orie or in conbination. Exanples of
cancers include, but are not Iimted to, lung cancer,

Activ%E@rh;%mﬁ\@é lna}[ 4ig b%%@&@és cel%ﬁ&rfe%ﬂﬁn?e%ttb AHMibItGRTSR! for

cancer, colon cancer, breast carinom, ovarian
examplgs i R0 serg@\z% P@@t‘@f@%ﬂ@@?ﬁh@'%ﬁ‘%@ﬂws @ deriEng

radiafidriifdateeis Bruirdi dney cancer, bl adder cancer, pancreas
cancer, brain cancer, sarconm, osteosarcom, Kaposi's
sarcoma, nelanoma and | eukem as. Any type of cell may

Activ® eorhpmti€ thay ia&@lbudise@ adpart bldn hivitiotaeshyt for ekam@e, in order to
astr.oi.ntestin

1ch udi, n . g.
aoterif R Bt Bate Rt Il 10 P o e R i BB
in quéstdney (renal ), bladder, pancreas, brain, and skin.

WD 2006/ 090167 PCT/ GB2006/ 000668 30 Admi ni strati on
The active conpound or pharnaceutical conposition
Cancgpnpri sing the active conmpound may be adnministered to

The ;ﬁeﬁrﬁbln@&*ﬂoh)ﬁr@ﬂﬁés %@Wé%h%hnds%ﬂl& &t aﬁfﬂiﬂn@érﬁigéﬁt%'oiaﬁdjuncts
whet her %q emcally erlp era

t he of
for trepting carpehc NG OTW%%IT"E'Q st 'ﬁé?aqy ily ﬁ*?"r’ éfbld?tﬁf m"ber ‘éﬁ'et%e' or
not a(o@n@datb)éoﬂnﬂ@ﬁﬁﬁtte@fs)a carepiotialcorditivdlforcding @afic@ar cell type, either

ansder. i ntranasal, ocular, buccal, and

| ,
alonescamrl\ F?f@?fg%)c’h pul monary (e.g. by inhalation or

insufflation therapy using, e.g. an aerosol, e.g.
Exavxgﬂ?ésoé’f%gn{%’%&g&é,.b'{}Pér%)réot fifitdb; 1t FHRE, smBRESMR &heer,
or exanpl e, by 1 njection,
gastrointestinal cancer, bowel cancer, colon cancer, breast carinoma, ovarian carcinoma,
prostate cancer, testicular cancer, liver cancer, kidney cancer, bladder cancer, pancreas
cancer, brain cancer, sarcoma, osteosarcoma, Kaposi's sarcoma, melanoma and

leukemias.

Any type of cell may be treated, including but not limited to, lung, gastrointestinal
(including, e.g., bowel, colon), breast (mammary), ovarian, prostate, liver (hepatic), kidney
(renal), bladder, pancreas, brain, and skin.
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i ncl udi ng subcut aneous, intradermal, intranuscul ar,

i ntravenous,' intraarterial, intracardi ac,

wo pos@etieral , i ntraspinal, intracapsul ar, sSubcBEEGB206/000668
intraorbital, intraperito?@al, 10 intratracheal
subcuticular, intraarticular, subarachnoid, and

sternal; by inplant of a depot, for exarrple
Adm'g[fg(ﬁf’ﬂneousl y or intranmuscularly. The subject nmay be

The agtiveudcampootie or gharmaadautitsl campasitioa woaipasisgiheelctiveaconpoumsd |
may K& é&qﬁl@{ereo(tg agsu()j%ctgrﬂll 4?19 %orWeQSenPron?er@tag%lmsﬁa{lc% &lthher

systemiafiy perighefallypr atthe aite) of degitddrastion igcludingat set)limitgd to, oral
(e.g. B i'nﬁ@éti%{\) %dpr@a%c(ﬁiir@ e. @tr@ﬁgﬂ&‘?ﬁﬁapfntraﬁd‘%}al oBuIBOREEY), &fd 9-

, baboon an ap %ﬁﬁﬁ gorilla, chinpanzee,
sublingay RWBeRFTY (5 b BY Mﬂa'atlen oran Al tmzﬁwrs'am AN gegPsol,
e.g. thuéfEmbhthloii nPag Sebthie vddital;tparnddihll 168 eLaRIe) Lw(ﬂnjé(ﬁlobe
|ndm§ dmnistered a

ke RaBetE Burscanb burPp iy dnGevenpls ipaerghjrracarizc

intraticemar) nnt&sprgalahtrbc&zasmIaroﬁtﬂ)camjlarvmramhimnumttb.pemnétef i ned
mtratx%@f?é’aq ’s %?&%LE? ﬁnt?@ahn@ulgpgubara% o:% glbaal R:a%? %uéll tatai p}én{ of a

e carrier
dePOh‘ fqrIeéal@plebwazetaseouslmblnltrames@larlypr eser vat | ves
| ubricants, or other materials well known to those
skilled in the art and 25 optionally other therapeutic
The sypiegtBanle a@t'kafv%aﬂta@'marm%ertepwée phi@gl Amaniyan fogant

(e.g. 5 ULINBE bighh A¥MERE anataém t hifhe W’%Qﬁé&bﬁ@%m@@g a dog),
efi ned  above, net hods of nakl ng armaceut i cafJ

fe“”e§8ﬁ’p8§ﬁ*t ﬁS*H'"&cS?rﬁrfi‘ E‘i’rﬁ%} 3 BHnRiengman eigeﬁgP"b?Yeoré‘Eﬂ fe
monkeg i@gLUmnaimaast, defdony dnabe Yeg. dofilks chigfpantdeh o@ngutarg, Gdben),
ora har maceutically 30 acceptable carriers, excipients,
Wtder s, adj uvants, stabilisers, or ot her materi al s,
as described herein. The term " pharmaceutical ly
Fornftfisifilsabl " as used herein pertains to conpounds,
. materials, conpositions, and/or dosage fornms which
Whilegit is, pospiblRifer theyactiye 6peremdde e gdwisistered algre, jitusiprefasatle to

presew ittagial &afrﬁéceU@c%l wan;fdgrﬂbﬁl@é 9! WotRulbfish) Ebragisee) fieadt one
wi t hou excessi ve t oxi ci t

active F?f%‘?%t“fjo‘f‘ﬁ geé'r‘ﬁ%?fgq‘)é PP uth ongror Hiorep %WSEﬁL@Fﬁ"Ur
acceptabplcafiatd, @ﬂjuvarﬁ@mﬁélhté adilgemts tfilers, tﬁlﬁf@ﬁ‘&?@tablh@rs

benefit/risk rat ch carrier st
ProsclT Ao b S TRP 0B 58T MBS BB B s eee ep I e &t anl
optiohallycodpr sieraeutioon freplsdaceagentdei ng conpati ble with the

other ingredients of the fornulation. Suitable

carriers, diluents, excipients, etc. can be found in
Thusgthgmiesedt ipyentiom tethel rrayidesaiagnacesticd eompasitions assietined

abovk &frRt mgtzoésoof%gakmybg)ﬁa%g%lu%dl Q&ﬁp&@ﬂﬁbn %Qmﬁﬁé?ﬁé;—‘éﬁrﬁlﬁng Gt

presented in unit dosage form and nmay prepar ed ty
least:ong agitefoawOwRd. s Kated ﬁbHVQ froeifter wih OD‘harr’ﬁ%F@)Pha@lﬁ?ﬁu ically
accepblQdfierd) ekdipionts Niffers, adjuvants, stabilisers, or other materials, as

described herein.

The term “pharmaceutically acceptable” as used herein pertains to compounds, materials,
compositions, and/or dosage forms which are, within the scope of sound medical
judgement, suitable for use in contact with the tissues of a subject (e.g. human) without
excessive toxicity, irritation, allergic response, or other problem or complication,

commensurate with a reasonable benefit/risk ratio. Each carrier, excipient, etc. must also
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step of bringing into association the active conpound
wWth the carrier which constitutes 10 one or nore

w@ewensasy i ngredients. In general, the fornmulBCT/GB2006/000668

are prepared by uniformy,,and intimately bringing
into association the active conmpound with |iquid

. car [ r finely . divided sali rriers. o ,

be “aciapleblrelh (B sttt being camiplg iibe fPGtigEdionts of e
formufegibnul ati ons may be in the formof |iquids, solutions,

suspensi ons, enulsions, elixirs, 15 syrups, tablets,

| osenges, granul es, powders, capsules, cachets, pills,
Suitablepatiess diluestsp pxainiends, ietss carpessfornd Bsstangiard phanmnaceutial texts.
See, @g;ﬁp,ecrg apPBy, APrays, msts, foanms, lotions, oils,

ol uses, ectuaries, or aer osol s. Formul ati ons
sui tabl e for or al adm nistration (e.g., by ingestion)

The f6IARNP HRS eaﬁ@eheaﬂy belfheShnbdd iR Uit HHdgs f&ﬁ@&hoﬂﬁay be
sul es, hets or tabplets, each containin

Prepaﬁ?‘g%’t"é'rfﬁ? ads welhigione inihe HO! garmpey- c%%UUﬁthdsdEC“éPe the
step cpfcmﬁ@hg mto gssabiati@sthe astive csmbumndomitme smpembmébnsnutean
non

one of T HcaS L PRSI Wasnbfir e thudferd Brebrenera Rl ooy
and igtinpadély Sringisg @iv aisediticartlye adive asmpoyrdsti. liq@il cArieestyir doely
divid (o] dH %ar'mgeorkf%thc % ﬁ‘ugﬁ ‘f E@éssé@@ﬂépmi’m@ g)é%&éfgg E)rG)S/ sion or

[ ngr ed| ent s Conpr essed tabl ets nmay be prepared by
FormG@Wﬁﬁ% B(Qm' the ﬁ)n%lé'f Fcﬁhﬂsesdﬁifbhé %%sﬁé?%loﬁgtérﬂxﬁm&%n'@lﬁﬂgd

ina free-flowing formsuch as a owder _or granul es,
Syr ”pépiaPGH"aqu?”Qﬁsx%fé”WF% ROBAYS FPRYeS CB?'?%% piis,amppules,
supp@@r«shd@ @assa@@g aiiritmentsag‘ei?é} bastes @fekatr_tsobpraw A0 asHnks, lotions,
| % x%%:rtoegés th¥ cellulose); fillers or diluents
oils, RQlusgs, ejpctyalies Y e cfﬁo@r ocrystal line cellul ose, calcium
hydr ogen phosphate); lubricants (e.g. mnagnesium

Form%{a%&{sﬁéu?tfablg ?c}r dral%'dln n?s%)atl ?%?(deg)ty(?%ge\%ﬁ%@ n‘a%f B prés%qreld

Cross- Cross
dlscrs@mnmmra§mym$ gachetsl dr tebiri® eacks mrftameg acrwclﬂ?rmmed

amodﬂt %Ptﬁé SERR @mpolid; s %%oﬁlg%rére(rﬁlég as § QS\h&Hﬁ dratépthsion in

fate); and preservatives
an a%leﬁy%PUW‘b@Nf@'ﬁ liquids prAs AN %"‘ﬁ?’é‘?‘?ﬁ%?‘ﬂé ﬁE‘é‘kﬂoé‘ or ggyaffrdn-oil
liquicPéthélgion; Mal esus: ab bR bRcilBYy; SrasiBsitte. 35 by nolding in a
suitabl e machine a m xture of the powdered conpound
noi stened with an inert liquid diluent. The tablets
Atal:ﬂmynaypiei roadd byycdoeentioasl @tbaas, esg. ebmreasidn wasnoling, optionally

with or(1e %&%%Fc?%grygli%rég el o(\',q) dﬁre%slet%\%& %%P t{e r{lrgpa?ed b)W)

ease 've conp here
comFESHI0O @mnammawz@&@/a@m@a@mpoam er)eafrqﬂ féowmg form such as a

powcﬂaY dr gr)éxﬁ’l@@% Lo ngixegj\tdlh%ln P N@é&f g@g 09199&4 58S,

OVIde Sire ease ets may
acacmoﬁcpréwm W%Baﬁ@"tbr'wdiodwow‘fﬂﬂh)ﬂﬁe@*‘ﬁséb ififerg @aﬂ'ﬂwgts £8-

lactoB& Wbr@@rysfaﬂih@@élﬁnlds@ m&ﬁhﬁm%éaq)h%ﬁha@é hnasndah@,r(etghe
StOﬂHC ations sulta or

t
mag'é%ﬁ‘l‘l“h?"é’??a&? |t"i‘5‘h § "éa)gd'S'f‘PeaF%‘EFe(Pﬁa§°d“ﬂ'ﬁﬂaé‘ﬁ‘ag§3&°'a“’oE[&F%P“ked

povidiheCerbss- Fiﬂkdd deﬁhrlnrd:gtﬂ)akﬁmdlm( c@ﬁllcfséf @uﬂfﬁe%’uwor&fbpersmg or
otlio

wetige AgaiE .0, SR BT RFRRY Ohe prenBfives (B Heiny

p—hydkbkﬁienad:dtv,eirqpyl prhiydroxghkatdatsn somdic acid). Molded tablets may be made
by molding in a suitable machine a mixture of the powdered compound moistened with an
inert liquid diluent. The tablets may optionally be coated or scored and may be formulated

so as to provide slow or controlled release of the active compound therein using, for
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conprise a patch or a dressing such as a bandage or
adhesi ve plaster inpregnated with active conpounds

wa@pdsoptisbnal |y one or nore excipients or di | uret/&€B2@6/000668

Formmul ati ons suitable for éopical adm nistration in
the nmout h i ncl ude Iosengeg conprising the active
npound in a flavored basis, usually sucrose and

examaﬂedtyﬂ@xwrow'a@%bﬁﬂ'wose 'ﬁagmngw&ooéeﬂ% 19 BioKige thredegted ve

releaé‘e%@fﬂ’él Nthbidis Ay iopdriall 8BS boviaed Witidan getead tentidgdo provide
ucros and acaci a; and nout hwashes

re'ea%dﬁ‘ﬁ?ﬁ%ﬁr’}ﬁ'@e e fé?&”?a\? he8m8thd in a suitable 15 Iiquid

carrier. Fornul ations suitable for topical

Formu t?c}ngls &ab?en oPE) [cgl gclﬁ%nlgtyaqloﬁ &5? t}aﬁgé&gﬁl ﬁ%&ngga?%%ular

ve conp or suspended
buccl, nanel ssbnngaaj) man ae rfcprmulat@ypmu cintingnia prearig eeapansien Ilq!!em

powdépgolpﬁb% Bedigee sspawsgegaj &Qu FRIEé?h‘étﬁxEl&%ﬁarﬁHlbﬁé}Pﬂn%{ for

adm nistratron cafrier 1s a so

compyiseed biefeh & @ Bieaiag SyRbRfet beﬁ]ﬁ@%@r aihpelyq plaster @%@naves rW‘th
active2oATERLIRds 4rfdl dpRBndIRRBE oPfnorkdipiedt drailahteit 500

mcrons which is admnistered in the manner in which

snuff is taken, i.e. by rapid inhalation through the
Form[llaﬁcﬁis Sﬂm@@ﬁ td‘plidamuﬁnlﬁ@l’nﬁta)h wethe Ofiouthiecipasbeendes|cdmprising
th Ct $ n EI 05 I tsaboseego m’lalclator(t)nsaV\'h rein

© a¢'y& C%'RP Y éjr'n 2 a\élorF? gﬁ?% ufs%? Y SHFCRT 214 AP J8%a s

pastiles anppsingihs altiwproapoundimain inkropesis soich by geletimamd glycerin, or

sucmgg%@5&%&%#@@%@5@&&ao Flsm%{?\géégferco?ﬂ}b%%'% PLuiBhikY

'ons’ o e active c mul'at’|i ons
liquidgairieabl e f or adninistratlon by inhal ation include
those presented as an 30 aerosol spray froma
pressurised pack, with the use of a suitable
FOFmHPB?F@I uiile f‘% W%@dm'ﬁlsﬁﬁq%ﬁ% H]efefyﬁé%ﬁ%‘i"l‘f’&rf’é/e drops wherein

the abtive@BBHGHd it Alsedeéd@nispahide v Dsditable ahhried e pédiaip@n
carbgn pig%idg, or othﬁ{ sui t abl e gases. Fornul ations
aquegl FOMENEF BYF a8 CUTPHB%i ni stration via the skin
i nclude ointnents, creans, 35 and emrul sions. Wen

Formu%qlg% ﬁt?ﬂe d} n%gal%ldﬂwﬁrﬁﬁl%mr{ W?ugr %‘ﬁ%é\égrn‘épﬂg%mg if&de a

er a par nic or
coarmomdenh\%/mgtﬂ earmlﬁsﬁe,rf@r mmle Nth@rarma@ pfx@bc_yut 29 fpeabout 500

mlcrc"f?'lgt\n}h\’c‘ﬁ i& Qﬁﬂqm%ﬂéiéd fRetie Pm%nﬁé?ﬁwh;éﬁ §r%ﬂ* |§‘ ta’keﬁ rl%a[ﬂ/ Wpidh an

I'-i n-wat er cream base.

mhalw@wt@g@meo@@@@assam f'iﬂ’éb‘? ?@@amqrwét*@qwéaéh% gleee W to the

nosel ?ité’cﬂ@%ﬂ&/ﬁ@wsmr&ﬂ (Helt%ﬁgar fsqr ngj@l@&ﬁp?(ﬁnini@tratioﬂ%%t for
abou ow w of a po ric,alcohol i@ . an

exaniiic G SHAV TRG°LHB o LTI DR A= G s Bulich Pt

aqueRLOMUiIg Belutdnscdthe dtiv@cempoudddi ol , nmannitol, sorbitol,
gl ycerol and pol yet hyl ene glycol and m xtures

thereof. The topical fornulations may desirably
Formutetibnedguitable dorpaiomidstvdiios by Bhaatiemiogdsdeathoss preseriedas an

aerogcﬁ E@Iral} ﬁ"mnodqpr@gs&iggd %&k' Yith RO HNAs iRbRYBLdiRG, schRsOr
dichlorodifiucromethane, trichlorofluocromethane, dichoro-tetrafluoroethane, carbon

dioxide, or other suitable gases.

Formulations suitable for topical administration via the skin include ointments, creams,
and emulsions. When formulated in an ointment, the active compound may optionally be
employed with either a paraffinic or a water-miscible ointment base. Alternatively, the

active compounds may be formulated in a cream with an oil-in-water cream base. If
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affected areas. Exanpl es of such dermal penetration
enhancers include dinethylsulfoxide and rel ated
wap@bogues. Wien fornul ated as a topical enul SPORGBRIVE/000668
oily phase may optionally conprise nerely an 10 ,
enul sifier (otherw se knov#d as an emul gent), or it may
conprises a mxture of at least one enulsifier wwth a
desirkdt the aqusau phaserof Wiet dneﬁlﬁbbseaméﬁhclaﬂléi f@exa@ible, at least about

o Pref s
0% 348 T B R BB oo et €pr oWty B ot goon
as plsvpﬂbme glyet, butaneiig3-dial, s@npitatfsertitel glycerolrmb pdiyethglehe glgcol

and ﬁ’!!i)JtLHég‘met%g{ ZithTIe t?@géjﬁ‘cnﬁfulahé&emgyy% hglgﬁ{cﬁﬂ%} \é\éo%o%d which

enhagges ayspiptinr onpsoetralicn af He aptixe cupRauRd throlghtihe Blen of pthars

aﬁec@é&ér@és fE3<Ta &f Qtﬁhht(fé@m§p§e‘ﬁ§irét%ﬂ cRdHcalsfiylqe of ntment
he oily dispersed phase of the

d'meé*}@%}w%r?ﬂfws‘? e&r%‘a'ogli‘?st abI e enul gents and enul si on

stabilisers include Tween 60, Span 80, cetostearyl

| hol , .gl d
o B St el o RSG5y o
emulsifies(otherfisd sndwmrastamesrhdgent), at it may c@nmed niixtugecdfiaglebstg
one Ev?@ls Sﬁbl{heéjfa{:&séﬁe&l' & r\{sgﬁ\%ﬁ\ré *a?ﬁnd im &{: ePng\‘léﬁabngg %garloglg Pé:

e actlve conp
emulsiier isfngiudad mteth@avvlﬂ@ enlipepindie efvsisifigr which asts@ay stabiliser. yit is
also pPerrel I hcluBE behemBisthau . Wg@fh@lr ﬁf%l éfn\?&ﬂé?%s? with ohwﬁhout

nonsgfeas non- stalnln and washab rodu

stabifiggris pyake ere)m.sgt@ﬂ%yemtﬂé'fymaoww P%Wﬁg@xﬁwﬂwwééh%"

and/@nt ﬁ%al@lﬂi Bk BECAHedAnhAsigNg ofHtmBRidASH REicK RAB thd B spBised
h gb“‘taSI c _al k k esters such as di-isoadi pate,
P a? 05 ‘i/?a"%foé'gi‘ '&S- propyl ene gl ycol diester of

coconut fatty acids, isopropyl rryrlst ate, decyl

Swt%lee %S‘P%Atg QIPJ grR%’lsmﬁ taé)ﬂ%(%ts é”%'ﬁ%S é/eg? %@aépﬁgﬁgdceéﬁsﬁ%yl
alcolecdtrey@twk algvm)l @ycaybmanmteame ard podie laws@ dyiphdte. The thoice of
suitdol¥ G op%'tﬂgr #HE ?grﬂug@ e%ﬁfa@éa’ on -ar %gmé( dQ&reH %Sgngtt one

or I n conbination ropert
Properigs Snsg theagalubilifeefi tb@ﬁgﬂve wp@ﬁom s megt cgiiéuhkﬁly tq bsi wped iIrB0

pharfiéeButs] éMUIsIn& f@ﬁmlameaﬁawé RRAGA! Thighnb drdaal @fdlilan or
er m ner al ils can use Fornmul ati ons suitable

PrefqTaR e T SRRV I A NG A TsEle T Bk PRl consstoncy

to ampalaigte @omn tubdsl‘br?tth@ gbhtaibbe. me@hmmncged;gaaﬁ @fiono- or

. exa e cocC er I .a s or
aibafis 30 fiers SfeR e ek Fdinglh oS BEYER RicyyBes VER RbeR0”
cocamsit oty acids, sspropgnpwistate, decy alesie, gepepy! paiiet:, bitykstearate,
2-et§%é§(¥l éja%l{&g &td @Qr?d £r?éhgb Elga 111 Qst@lg‘#(%\}vr(? Qs E)Podg %{ %AP may

oun sucn carr
be uged, theolaﬁéhra@ peiop prefereed mrsomss@meb? used alone or in

combrfiGREBORPEP#8 pr%ﬂ%%rr?u@@ Qﬁ‘@rn&%ﬁlaﬁ}%ﬁ mieflihg point lipids

parenteral adm nistration I njec

SUC'} FVRIH 595 PetA T RNG(RE liauid pae mam@&ﬁgm'nefﬁ! Pﬁﬁﬁﬁé‘cﬁﬁ uged-

i ntravenous and intradermal), include aqueous and non-

eous en-free, sterile injecti

For QP SHleb BT RC LA UORT AioR ak e RSraniahas & S eparioaruth a
suitgbiecisse canprishsy, f@teadmplesescda bbikatoenisaldlymtes, and sol utes

whi ch render the fornulation
Formulations suitable for vaginal administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing in addition to the active

compound, such carriers as are known in the art to be appropriate.
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isotonic with the blood of the intended recipient; and
aqueous and non-aqueous sterile suspensions which may

wo pbela6sUspendi ng agents and thi ckeni ng ageneGT/GRBR@6/000668

| i posomes or other mcraoparticul ate systens which are
designed to target the conpound to bl ood conponents
or one or nore organs. Exanples of suitable isotonic
vehicles for use in 10 such fornul ati ons incl ude
FormuRRidhs! stiitablegbr &fﬁerltér}a&tﬁﬁlmﬁtratl% (e bﬁlnﬁﬁhdﬂ; ir@lﬂudung fcutaneous,
ect |

actate R nger.
subculgBRh e infaisha Ao M8 f el AiSous apg pars
aqueous isofananpwboert-frée, e’@hlehnjemjloabolutlonk(}vmﬂhmay cﬁcmltalrea(rzethtpiid;ants

buffer%a:%@g%?%s %Pﬂ%!r@ba&t@nt?s@%’s’tana sBluls: qhncﬁﬁgnée‘? rtﬁ@"flo dll&ﬂ?)ﬁ

sen ose seal e
lsotontpomtlrrathﬁ élogd of be lnt@“)d&mcvplerérﬁ@@tﬁqegotﬁrﬂﬂld\npmaguecaﬁ@t%@y

suspefSiond Whied rﬂap wﬁ‘:llfdlé %@%ngﬂhb §§er(t§ XI%P{chérﬁﬁdjagéﬁ%n dhd i uﬁﬁoﬂaés

requiring o ditron of the steril
or othglarmc[@,artlcplg’fe sgﬁtgmg |\A@|qn;ﬂr<=epeqlgﬂed o jaEeat ﬂ@r@mpound to blood

compéﬂ'@ﬁ%r%@'oy nRFd Sgaris) Bx@fplebor Qﬂ@ﬁfe&élﬁcﬂhkﬁvdhidld%ﬁbﬂ 38 in
ut i ons ?nd S

such G B sie <SGy GReTE R, FaBPe: S0 0 FUPREIGhs

Ringef8hjdution.NTydieally, aigeapkenttatipo sbthe active cotpeund in the solution is

vom BB HeBl 0 B el SR 0o el .

The fmmatuomsgmags be R@s&aedipeainitidbsevbr tulthelosspgrateci cattaghetsh &tr
exam@@ é’ leasgaﬁ‘ngq/?aisg %_ﬁ(’?’ Im%& r?% Qﬁg&? J‘\ 'anFeeQQ %@@gﬁgl@é&g condition

ctive co
requrrmrqnlyf the mﬂqbém @fithe sterilp AquikearrierDior exarﬁwm watet foe mmperml

lmmeﬁlgﬁé }Mt s e ERIHokahebiVi lﬁje\'fﬁonts}@)ﬁmgﬁé é\ﬂﬁéugger%fong Reay be

era eutic benefit 25 against any risk or
prepagid féqre nsiealwomde'@ grndes, @ngfabé% FOMBARIRER Y & I f form of

l|posdPr'ie§>$c§ Rthek W@éﬁdﬂ&ﬂlateﬁi@ten&%tﬁ@ﬁ &6 ddagaaeo keyéatthabdtve
depend on a var i e actors including, but not
comppyig odipqd comprgen %%rt(?r\?lot'{}mb‘? A% parti cul ar conpound,
the route of admi nistration, the tinme of
Do admnlstratlon the rate of excretion of the
8npound t he duration of the treatnent, other drugs,
It will e rappmnrased thatchbpropriate dosagies olibe dclive coombingst anshcompegitions

comp"»g gg c’u§ee Iﬁ@iﬂ tcan 29 %%n' d@ent tg’?atga%f] %éﬂarnhﬁﬁé {2

rror ne I ca I story I ent he anbunt
opttm@f dq,sea@ willaenaistly invglve @e@ﬁ'aaans: il th fexel %H*e\mnew'c benefit

agaln'é{ ér\y'm%r YelbRridis §|(ibeeffé'céd(b“f el tF&étrﬁefn@ Bﬁh@ﬁﬁérﬁhr@@ntlon The
ener a he dosage Wi
selecfagdaRogR LI daPeBY e" AvaReHE oLrpersdreling, B TRp TEIES to, the

activiedi lttﬁe\/llﬁérﬁd’lu%r dempoed, Befrewé ofddriiistration taé nge Sbbdhiaistratidn,
arnpful or eteri | OUS e-effect d | ation

tne rq@ o0 piste 0 o e SaF Pt iR iy Eh ik ottt BePbRAS 20,

componhés, aht/bembieyialg @sep ip combindiion, dedithd @gesseat weightr cgmditian.e

genei’ephg%%agr?a n?ﬁoh%%ldgﬁl%'&o@%?tl‘%%% gﬁe gﬁqsmtrzs?aémpamgqgs

nmeans and dosa
routeznd il minéstiation \wit ualn@tehem aﬂéh@mcrﬁﬁpr\/@tWF'@@m@mwg

genePag}/r iR Xa64 le%§§ acrﬁéletlm BorRbntedtiohd at the Elt!,fof@kﬁorﬂm%h

vary"with the fornulation used for therafy q;
achigyg rﬂpﬁ)g@irgg effect without causing substantial harmful or deleterious side-effects

Administration in vivo can be effected in one dose, continuously or intermittently (e.g., in
divided doses at appropriate intervals) throughout the course of treatment. Methods of

determining the most effective means and dosage of administration are well known to
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the therapy, the target cell being treated, and the
subj ect being treated. Single or nmultiple

wW@we/9Es6T at i ons can be carried out with the dpPERGB2MWE6I00066S

and pattern being selecteg.by the treating physician.
5 In general, a suitabl e dose of the active conpound
in the ran

250 .ngy
thoseig? BRI LRE B6 A0S RikR B the ogmuinriised Baiherany, tvRbEse R
the thafztpyvtae teﬁ@éﬂﬁ:@m being fre:ﬁedi ahd theéﬁﬂlbjesﬁkﬁilng tmeme:dr L8ingl®or rhiiitple

stere I
aamigiions R LR M R BRE e Bt BeEB s BEme
treatingophyeiciased i s i ncreased 10 proportionately. Exanples
General Experinmental Methods Thin Layer chromatography
was carried out using Merck Kieselgel 60 F254 gl ass
In geigaalk e duitable grisatodthe aTiive qompoerd igdr e vangeaf ebewt 109 1 e

abouHZ&o% rﬁé p%r I%I'gg n?wr%dg%v@‘bhpmhe @%CF rgi%k/ %erétﬂ@ra&‘i\él e

was e for
ComPPP%fk'ﬁ asAtoRREYYr arpﬁs)dg or ﬂw Iigerths @&@Hﬁfaﬁ%w@gpre@d%?%&e‘%&
on thé ﬁ%lé\/lﬂzth@ BarknBEdiRiundhnt tfe bBsAIMEER to b€ Mbreased

fts were referenced relative to tetranethylsilane.
pmpoﬂP”PEﬁ'Mfl cation and identification of library sanples
The sanples were purified on Glson LC units. Mbile

E ase A- 0.1% aqueous TFA, nobile phase B -
—ﬂ%ﬁxa onitrile; flowrate 6 m/nin; Gadient - typically

Gen&h%%ﬁeﬁ%e@ﬁd%o& 10% B for 1 mnute, rising to 97%

15 m nutes, hol din 0
Thin kwrgferamaf%gap@éswtcwa'ﬁg 9‘(‘:6 rgﬂ @ﬁé@gﬁbgﬁ%@ §° Eﬁfﬁfﬁd
plate§e RS plated MerdSliSuatiadivythe 1€ &a mvnamgﬂ(aezt Am). Qmaakgel 60
acqgul si.t.i gn haseaq. gn tection
arigiies 4bid e R Beet by ot Ve hncanoyeBds fiSh pRRRiosrapy.
H Nnaadpbbtvaewé:@necmdai atigobiMHz onphBrsikerD RX-B0A indtrargere.o Gemical
~formc acid Acetonitrile; Flowate 2
shifts Werd reTerétipad, E?!vg?? tefy {lﬁéﬁ@an % 950 A/5%B for 1
mnute, rising to 98% B after 5 m nutes and 30 hol di ng

Purific@onand ideHifSatd ﬁ%@%g@é&l@@gng to the starting
— conditions. Col arli es, but always C18 50 nmm Xx
The sargplesmvereuritast oy Gitson 46 upite obileipse §red 1% aqueous TFA,

mob'gH&B@BOQA@%nZeOg&%éﬁﬁFrﬁﬁﬁngCT@;ﬁadM{t Sg/ 6&% staftRgat g@nge

nm

PO R o By ML 0 rRlEE 19 BN PO B A R0 g o

the saﬁrf:‘gfm)ahuu@li@ m&ﬂmu}l&h&mmm%wrﬁhﬁ %n&l@ﬂ@%@? column, 10
esi nit wi.th robhoti rm. Po range between.

mm S8t ko e baean e U Beton S athoon 0o20 bar

tenperature increase between 2-5C sec; tenp range

Mass6 Q;Sezc?rg S:\iere recorded on a Finnegan LCQ instrument in positive ion mode. Mobile

phase A — 0.1% aqueous formic acid. Mobile phase B — Acetonitrile; Flowrate 2 mi/min;

Gradient — starting at 95% A/5% B for 1 minute, rising to 98% B after 5 minutes and

holding for 3 minutes before returning to the starting conditions. Column: Varies, but

always C18 50 mm x 4.6 mm (currently Genesis C18 4 pm. Jones Chromatography).
PDA detection Waters 996, scan range 210-400 nm.
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5 Exanpl e la: Synthesis of
6- (N - Met hyl ene- hydrazino)-[1, 3,5]triazine-2,4-di am ne

walesosatisves (5) G N \_NC C N NR R N PBECT/GB2006/000668

R',,NJ'N\N R O NC R 3 1rA R",, NR.. .
, NNN NNN \-NRNNNR-, R., -N-NR 4 5 10 (i)
Micr. nt hesis. of 4,6-Dichloro-[1, 3,5]triazin-2-ylamne

(2) To a cooled (-60C) solution of
Reactigraivwerée carcbd outi udeng(alPérs@haOemidiby "2 EmrpOptiriser microwave

synth%]éP {u?\”‘ﬁg o}égt?%armd 'P%%E%é}w Q&wee(nd'% ép‘g@g@%@@% E%ssur?)

rangg petwegned-2Q mar4tam1\9erattrﬂ¢encamsa@emeut2rfoﬁ/9mstemdd@|we|6@ -290°C.
dropwi se manner over the period of 10 mnutes. The
m xture was renoved fromthe cooling bath and water
Exarppig der Syrtlesis af WN'ﬂ!!etaM@nemeraewHﬂg 3. Sitrigzinesddrdiamine
der,v'gheegls nched m xture was stirred for 5 m nutes before
being tfiltered to renbve any precipitate. The filter
cake was washed with water (250 ml) and dried in a
vacuum desi ccator to gi v@ the desired
4, 6-dichloro-[1, 3, 5]tr|§En 2-ylam ne which was then
purified further by rjj\yéialllsatlon fromthe m ni mum
amount of hot Et

product
2006/ 090467 PCT/ 282006/ D06 rrpou R' Yi el d
mz RT, H+Anins) 2a NR35 236 (||a)

Synt f 6Ch|oro[135]tr|a2|n%\2N
Derld(af\r,(égd.ﬂ) (where amne groups [,

Ar
o
R""\N/N R"\N/N
— NI*N —— Nl)§N
R'“\r}l )\N/ ITI,R R"'\Ilq/j\N/ ']]/R
R" R’ R" R’

4 5
(i) Synthesis of 4,6-Dichloro-[1,3,5]triazin-2-ylamine Derivatives (2)
To a cooled (-60°C) solution of cyanuric chloride (1)( 3.00g, 16.26 mmol) in ethyleneglycol
dimethylether (40 ml) was added a solution of the appropriate amine (2.80 ml, 32.5 mmol)
in water (1.4 ml). The amine solution was added in a dropwise manner over the period of
10 minutes. The mixture was removed from the cooling bath and water added which fully
qguenched (25 ml) the reaction. The quenched mixture was stirred for 5 minutes before
being filtered to remove any precipitate. The filter cake was washed with water (250 ml)
and dried in a vacuum desiccator to give the desired 4,6-dichloro-[1,3,5]triazin-2-ylamine
which was then purified further by recrystallisation from the minimum amount of hot EtOAc

to give the product.
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different) To a cooled (-50C) solution of appropriate
4,6-dichloro-[1,3,5]triazin-2-yl amne (2)(0.35 mol)

wo poodiosashyl f or mam de (5 ml) was added powder eRPCHEE8TR6/000668

(1.14 mmol ) and then the ppropriate am ne (0.35
mol ) was added in a dropw se manner. The m xture was
stirred 10 at -50C for 10 mns and then allowed to
warmslowy to roomtenperature. Ethyl acetate (10
m ) and vvater (10 M) was added to the reaction

m X T rbHs ””‘ rﬂﬁnl c—-extract—aa rreppve rl wash Wi t h
sat ur ?'@'3 Wod e N5Rit i dn. YIRHd ed (I\/ﬂgﬁl) “fiRklerel and

concdentrated |in vacuo|to ®ypi cal [l\yﬂgfv ] a(mimy)st al | i ne
sol ijgas—the p. retpraguect—Ara.-Sti-t aw p\.uv orm
to He used witlhowy” any |further pTrificati réf bound
NRR| NR'Ry" Yileldum zp RT % [MtH + (nming) 3a N~ N 52
284 |4.90 15 (|i i b)>Synthesis of
6-Chloro-[ 1,3, 5]Tri azi ne- 2, 4-di am ne Derivatives (3)
(where am ne groups sane) To a cooled (0C) solution
of cyanuric chloride (1)(3 g, 16.3 mmol) in acetone

(iia) Syofhesis)of 8@ior@fl, 36@RHina-SobikimIDONatee (HPRhEHE andegroups

diffor n}:ne (68.7 mmol) in water (2.99 m ). The sol ution
B&tane turbid white as a precipitate fornmed

To a coatat{-30°6) solutibhef pprroprizte 4 Gatichivad-fit Zbjiadinat-yl a0Ghd @)(036

o Ry SR R BB
apprapriatecangiak & mm@am diddﬂ?(i )] acrbbmvlmmemne(rsmenhl)duamdas stirred
at —50¢d ﬁ’)q 1d) ﬂunsaanﬁ Qi"r'éhlr']'é'fb%§ 'th\Q%péIO\X/I? td %Qh‘:télnbé/raﬂx'r% eEtﬁxél acetate

whi t as desired product in sult
(10 "ﬁmr@ W%?rrm gl )yeas addad (@ tha seactiohyixiuie-t Hee orgenis ﬁxtta&t Veh.
remoVéd, &&@ﬁé&&&ﬂ&&@@k@ﬁ@ @&M&OWMQQ@4)CQWM MRBentrated

--N 78
in va%ggp%g )Ilgejvaba (:fyls m@ﬂ 4@51';% %ﬁsrg]d g? duct in alglz\utablprure form
to beﬁxsblydmm:t aoy fuithé, ;ﬁ:}uﬁcﬁatuam ne 2 4-di am ne derivatives

[ o) TAo—o r\nnr

—SHSPERSILYT the oprt+ate
Co"‘g’duﬁpor O-%ﬂ& Bl tri ayﬁn B 4-di ami' s Ea’ (25"7‘rm)l i R
5 ethapol (25 1) was added hydrazise hyd[M&He] (E nfmins)

3a 10_0—m| ——The llr)u re—was—then—hgated tosppfHax—ar
mai nt aj ne /%thlyte erature |for hoursﬁAfter t I?bs
time the [g e s Jcool ed tg room tenperaturg where

the so]jid was fliltered and washed with ethanol |{(2x20

m) to give the desired product as a white crystallTine
solid that was suitably pure to

(iib) Synthesis of 6-Chloro-[1,3,5]triazine-2,4-diamine Derivatives (3) (where amine groups
same)

To a cooled (0°C) solution of cyanuric chloride (1)(3 g, 16.3 mmol) in acetone (50 mi) was
added a solution of the appropriate amine (68.7 mmol) in water (2.99 mi). The solution
became turbid white as a precipitate formed immediately. The reaction was maintained at
0°C for 80 minutes whereupon more water was added to the mixture (100 mi) and the
solid removed by filtration. The filtercake was washed with cold water (50 ml) and dried in
a vacuum desiccator to typically give a white solid as the desired product in a suitably

pure form to be used without any further purification.




be used wi thout any further purification 10 (b) A
suspensi on of the appropriate

wG2@boner [ 1, 3, 5]tri azi ne- 2, 4-di am ne (3) (3.5 PEDGB2006/000668
heated to reflux for 5

met hyl
hours.

renoved fromthe

hydrazine (5 nl)

The m xture was then cooled to
(10 M) added. The resulting precipitate was then

0C and wat er

m xture by filtration and washed
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Synt hesi

of

6- (N - Met hyl ene- hydrazino)-[1, 3, 5]t
(i) S&htﬂé&l@ ef @Hﬂdlﬁkiﬁ(ﬁq ﬁ@Sﬁ%&lnb‘@M Mﬁlﬁln@@)enva{tﬁés dp a mxture

(@) T2 senaPRGT e vpuae B2 e, 48TeRg Ad-diaping 4P(aPammol) in
ethar(oMZ(SOnWWaﬁHﬂdiéd liydraginbagarate( (8 miT) Joowaoladuieomixti®e was then
heategﬁp e K: @éﬁﬁ\%&% ﬁ%&/ %gh% ?e(ngol rPJr%:{%rl ﬁoi]_rss C,%Le? !_tl'}l(str{lrge the mixture
was ggojadue coana tenimesaterd wWinetkethe sbliel viasi fittbledeind evastfiedwvith etiaanod
ot BNSHED R3340 2 00gREC R L L kP
be US&"M‘@@W@W&W@W pyifieetiophi ch was renmpved by suction
filtration. The filter cake was then washed with ice
col d et hanol to give the desired product.
(b) Aﬂﬁpeﬁaloa of e P@HH%P 6rqh r%lﬁp’} @Bpglﬁ@ ‘.4~ dlamlne (3)3.5 mmol) in
methﬁl4H)Wt’bzglél (B ﬁﬂ)lfvﬂasawe'é]éfﬁb aemrna QE 3, nouldl amk ﬂggd@Méé&ﬁéd/@)oled to
o . i,n_et ha m ) was, adde
0°C AT sliging e ooy RRbI e HAanet g fom he
mixtupe byfiltretimrsaridiveashed with draied (3G mibrio bive &eﬁltlﬁg))mpa'thﬁj as a
colou%§(§ M8 tm%vats %ﬁl ﬁpc%a?)qo ()Q G%ed Wo%pa &%Hr%heq pBrlflcatlon(

precipitate t d was T

10

15

filtration and washed with ice cold ethanol (5 n1) to
comebuﬁdt ﬂe(yn?ﬁ/h rH] d ?[n Ugg’kw 15 NRRRINRTRYieiR® T Az P T RY
0
% [M+H]* | (mins)
4a ~ H 98 282 2.9
N/\j
IR
4b \N/\ *\N/\I Me 99 296 3.04
K/O K/O
4c *\N/\I *\N H 66 280 3.28
(o
4d *\O *\O Me 50 294 3.29
o]
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5a N NHOH 99 418 3.28 1 1 HO HO::
418 3.64 HO)?__ * OH 5c N~ N H Br

50 NV NH "o 90
99 544 4.51 /| 11

WoiDo0s/o®167 O Br~ 5d N N H "o 100 416 3.46 5e PCT/6B2146/000668

HO |l o" 88 418 3.65 O O . 51 N N H OH 94 402 3. 38
O O HO 6* WO 2006/ 090167 B%T/ GB2006/ 000668 40 59 *1N

(iv) Sgntlblf\fl.j lc;;p 6-?/%/\?«3]?4@@?% @57972@;4 % @22/'5@%61 5) %M%g%egﬁ'a%%s (%)

(a) T a niikture)of thel AliprefddteB-MRirazDo 8, 51trisknd\2, 4 idrhifée dérivatiie/
003 B e gl e 7 et
catalytic p-toluenesulfonic acid (0.04 mmol, 4.3 mg). The mixture was heated under the
influence of microwave radiation to 130°C for 600 seconds (fixed hold time, pre-stirred for
20 seconds. Upon further cooling (0°C) a precipitate formed which was removed by
suction filtration. The filter cake was then washed with ice cold ethanol (5 ml) to give the
desired product.

(b) To a solution of the appropriate 6-hydrazino-{1,3,5]triazine-2,4-diamine derivative
(4)(0.50 mmol) in ethanol (2 ml) was added the appropriate aldehyde (0.50 mmol) and
catalytic p-toluenesulfonic acid (0.036 mmol, 6.1 mg). The mixture was then cooled (0°C)
which caused a precipitate to form. The solid was removed by suction filtration and
washed with ice cold ethanol (5 ml) to give the desired product.

NRR’ NR”R™’ R”” Ar Purity | m/z RT

% | IM+HI' | (mins)

5a *\N *\N H oH Q9 418 3.28
HO .

5b *\N *\N H HO a0 418 3.64
SIRCiEE

5¢ *\N *\N H Br 99 544 4.51
Br *

5d *\N *\N H Hoj@\ 100 416 3.46

5e *\N/\| *\N/\l H HO\[‘:EOH 88 418 3.65
o] Koo o

5f *\N *\N H OH 924 402 3.38
SINg Q.
HO .




5n N') Me HO 100 416 3.4 O OHO 50 M HOI OH 96 432
3.98 OH 5p N*-N M H 100 416 3.4 1| ~O O HO ~ 5q¢
wOR00Me9w@d?r 97 460 3.5 HO O O WD 2006/ 090167 PCT/GB2006/000668
PCT/ GB2006/ 000668 41 *\H,98 444 3.68 5r UNOHO\ O
/I 55 N~ -N H 99 498 4.60 OHOStN"NI\/EHlOO432

Q 89 \ OH 5y I\I Uo—H-N-95—245_§ If'\ N-N

)T@g StIANL 1385
D 414 B.52 |5x N
\>| S of

T O,
q
Z

*
*cb ~3 I*—
&

\l
@)

o~
AN

/l_
/

Zz O

e
Q*

H6 386 336

97 463 3.54

o

/x-
__Z>
/:(-
‘_Z>
I

(o]

Il
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(l
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O
T
Z

100 400 3.72

®
.
&
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®
.
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o

Me 100 432 4.08

®
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Me 98 432 3.28
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Me 100 416 34
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Me 100 416 34
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Me 97 460 3.5
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hydr azononet hyl ] - 2, 6- di net hoxy- phenol
\N HNN ClI"N~N Cl

HN' NH2

I\ NN

~N"

(7) 0 LOH
NNN 0d NN

: I

WQ2006/090160 5 WO 2006/ 090167 PCT/ GB2006/ 000668PCHEBE105/000668

(4- Chl or 0- 6- nor phol i n-4 vyl

:[1,3,5]triazin-2

yl)-hydrazine (6) This wa‘sl1 synt hesi zed from (2a) using

the net of Exanple iii)-to give a vield of 99%
5r | NINg-ThC- VB . 231 [MiH] +,| R ToZ 2. b3dBns| 44({i)3-68
4-[|(4- €nll or p- 6-Jnor phol i n} 4-yl -0 ]triazin-z-yl - hyd
raz et hyl , 6-di met hpxy- |phe @ (7 Thi s| was
synt hesiized from (6) usinpg the °rret od bf Exanple
Ia(iv) MZ (LG M, ESP) Purlty 97% 395[|\/Hr|—|]+J RT
5s ns\ st\L anmple 2 HSynrt 99 | 498 | 4.60
hydr aZ| n:)) - pyrri P, 4- di pm ne
der Pl\/es ad N Cl N9 N [N-N
NR C" ( I 10 R"" N ~N~
5t ~ ~ Me 100 432 3.89
5u | *< ~ H 95 245.5 3.40
5v *\O *\O H 85 410.4 2.38
0 o)
Bw | *~ *~ H i 90 427.0 275
SIRe it
5x ~ *~ H Q 100 414 3.52
IR et

Example 1(b): Synthesis of 4-[(4-Chloro-6-morpholin-4-yl-[1,3,5]triazin-2-yl)-
hydrazonomethyl]-2,6-dimethoxy-pheno!l (7)

c

2a

! HN
L e

o

N

N
N
7

o)
OH
H, l ?
I N
oINS
K/O Cl/l\N/ N/\
7 K/O
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NN RNNNR RIIt~-NNNC R R | | 11 12 (i)
Synthesis of 2,6-Di chloro-pyrimdin-4-ylam ne

woeseetisves (9) To a cooled (-5C) solution 0fPCT/GB2006/000668

2 4 6-tichloro-pyrimdiney$8)(2.73 nmol) in ethanol (6
15 was added the appropriate amne (2.73 mol)

0t ﬁﬁ%ao PRl DALY SeP < EBeRY (85t h ves T emoved.

This weaeckyhtiesized o ¢2r) using thesdethod ofeExantpte Tagio)o tgeepeyicd of $9%.
ded 1 m xture which caused a
Wz (l\@te!\)gélp éeﬁﬁgH gr T%gélﬂglf'l d was renoved by suction
f!ltratlon and washed with ice cold EtCH (6 mM) to
) 4G hi.
O o e AP P S S
Phenfqug to 4:1 - Hexanes Et OAc) WO 2006/ 090167

This WAsTdyBRLBRE4 @)@ﬂﬁé@)&sm@gt%&ggtg@g Bfg%i‘é?%le ;(é(gb dl;/lfhﬁ (LCBZEsfé‘/SP)
I1a n esIs O
Punn@w@p&m&\i‘ R ‘h&g'ﬁ'ni di ami ne Deri vat ?/ves (10)

(where amine groups 5 different) To a solution of the
appropriate 2,6-dichloro-pyrimdin-4-ylam ne

Examjde 2y3ynthesié 9f 6N 'F8ethyiehp-hydrazifid-pptiidiae2.4-didmiend )

derivﬁ?ﬁa@#d the appropriate amne (2.13 nmol) in ethanol
1 The mi xture vvas stirred at room tenperature
overni ght and cool ed t & O0C whereupon a precipitate
formed. The solid was m)ved by suction filtration,
washed with ice col d ) @t hanol and dried in a vacuum

desiccator to giv | | L&\ product. NRR NR'R"
Yield rg,z RT% H]+N( ﬁ‘s) Oa NN 85 28815.09 10b
50

nes

~OlOC R~ N1 385501 ONyo~-~

N~ N- 269
R"l /R

7
R'l Rl
10
8 Ar
Rll"
/ R"" /N
R"l /i
/k Rl" /(‘j\
Rll
11 12

(i) Synthesis of 2,6-Dichloro-pyrimidin-4-ylamine Derivatives (9)

To a cooled (-5°C) solution of 2,4,6-trichloro-pyrimidine (8)(2.73 mmol) in ethanol (6 ml)
was added the appropriate amine (2.73 mmol) and then Et;N (0.303 ml, 2.18 mmol) which
was added in a dropwise fashion. The cooling bath was removed and the reaction
allowed to warm to room temperature. Water was then added to the mixture which
caused a precipitate to form. The solid was removed by suction filtration and washed with
ice cold EtOH (6 ml) to give the desired product which was then purified by flash
chromatography (eluent typically 100% Hexanes going to 4:1 - Hexanes:EtOAc)
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O 10d N~ 100 398 4.91 ON- NO O (iib) Synthesis
of 6-Chl oro-pyrimdine-2, 4-di am ne Derivatives (10)

W@ avengo1ani ne groups sane) Conmpound 1 Ce was PEHEBRON6/000668

the nethod of Exanple 2(ij 6Q'a) usi ng doubl e the anount
of 15 norpholine. WD 2006/ 090167 PCT/ GB2006/ 000668
44 Conpound 1 O was nmade as follows: To a cooled (00
solution of 2,4,6- trichloropyrimdine (8)(1.23 g, 6.7
OEdmpBuddlE (4GRRT) Jundeieln i ner /At nOSpheRE wab
added pi perildine (3.3P2 m,y 33.6 n'g;pll_a whii ctl cal)lse
white precigitate to formthat |mm stilrri'®

diffdai cul t. The. ru'/xiaur e8avas heatedsto 50Q 4.0z 24 hts
wher eupon it vva'EQcV oled to 5 rpom tenperjature and
dill uted witHh Q4p m). The¢ organic |extract was
r ved, driled using! MgSO4_ f iTI tered and concentf at ed

in vacuo to give a colourless solid. The crude
reS| due was purifi ed by flash chromat ography (Si OO)
0| ng) : - Hexané 8 %I uent%
(”a) 3@5”"0%9"? ﬂe5 §e&rg @H’"ﬁ‘?’%&étd’ﬂ"% e@’af’é‘i%? X WsRe AR ‘?Qféff’ﬁ’sy
differgpigr €  form 10 NRR NR'R9" Yield rriz RT % [ M+H] +

Toa ol oL RBRPLS e P S A BT hC YR e s P e

in THDEKON £2:11 vES rr(l)lvsle)s éﬂded;th&paep@pmte afmrteh(é 1&ppndpinieditaaol (1 ml)
|

The nﬁxtg% DALY plo%@}smgerémﬂé @%}ﬁt %% Fg@%aneﬁégvhéﬁeu

precipiiele fPmeedyi hewroid wesreeaedly sustion Btratiom, Wﬁsimddwth ice cold

ethanapédatcmea 6fla dhcdul GeslcerBab @w e MirBd piddLéd ng for 48

urs xture \/\nq cooled to room tenperature and

SRRy

a

ccncé\'ﬁ$atej in vBRIB™to typi calie)d gi ye aMzd st cifT
rqsi due. The residue was trifturatged wiijt hnNsHEH to PniS)

olourless solidNRR NR'R'' R'" Vield gz R 9%

102 [“M*Pﬂni/\élm NSTN N' N H 99 28%°2. 83 | 288 509

10b *\N/\ *\D 74 269 4.50
—

o

10c *\N/\ *\N/\l 100 385 5.01
o |

o)

100 398 4.91

Z

N

N\{Ol/o\l<
RN ESCNE RN
S

Ay

(iib) Synthesis of 6-Chloro-pyrimidine-2,4-diamine Derivatives (10) (where amine groups
same)

Compound 10e was made by the method of Example 2(jiia) using double the amount of
morpholine.
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~0 O llb N~ NHB80 279 3.32 ~O 11c HN H 74 295 3.16

40 0 WO 2006/ 090167 PCT/ GB2006/ 000668 45 11d N~ N H
wON088MW18747 O N YOO lie N H 80 394 3.47 PADGB2006/000668

~N O O (iv) Synthesis of44

6- (N - Met hyl ene- hydrazi no) - pyri m di ne- 2, 4-di am ne

conutBl S el B e AEr s SRS L 15,
trichiBropyrinyiding £8)RT23 §pd. Mirirjoh) if MHA$0 mi) Aaddianihdrt &AnBSpHbddwas
adae Bl 532 mb S gl wbichepbefs ftefeinfadroddlR uilgmoe
stirring ffiHIe miguipwathedtbd thl 5QHE B624 66 \8heddupohi® was cooled to
room temperature and diluted with water (40 ml). The organic extract was removed, dried
using MgSO,, filtered and concentrated in vacuo to give a colourless solid. The crude
residue was purified by flash chromatography (SiO,) (70:30 going to 60:40 -

Hexanes:EtOAc as eluent) to give the desired product (1.62 g, 86%) in analytically pure
form.

NRR’ NR”R™ Yield m/z RT
% [M+H]" (mins)
10e *\N/\, *\N/\ 90 286 4.24
(o | Lo

10f *\’\[:’ *\O 97 281 5.69

(if)) Synthesis of 6-hydrazino-pyrimidine-2,4-diamine Derivatives (11)

To suspension of the appropriate 6-Chloro-pyrimidine-2,4-diamine derivative (0.85 mmol)
in 1-butanol (1.0 mi) was added hydrazine hydrate (1.0 ml) The mixture was heated to
reflux and maintained at this temperature with stirring for 48 hours. The mixture was
cooled to room temperature and concentrated in vacuo to typically give a red sticky

residue. The residue was triturated with EtOH to give a colourless solid.

NRR’ NR"R™ R™ [ Yield miz RT
% [M+H]J (mins)
11a *\N/\l *\N/\l H 99 282 2.88
K/O bO

11b *\'\(/\I *\'\O H 80 279 3.32
0]

11¢c *\O *\D H 74 295 3.16
0]




Synthe3|s of 2, 6 dlnethox

O N YO 0 WD 2006/ 090167 PCT/ GB2006/ 000668 46 12f
H 96 558 3. 85
W@2006/09016F H 0 YO
12i

to LN HO uO- |1

phenm

12g ND \

4- bor oni
r HO B

N *\
H OH 92 364

O 100 416 3.38 12h N~ N' HEGERH08/000668
N N H Ho 98 400 3. 4350 0 ~ ~ Exanpl e 3a:

ic acid (15)
M 13 14 15

11d

I*}NA/-\B%
x'7 CD
ol (

The reacti

ro\& d|nethoxy-
ljut ijon f 2 6 dlnt

17.4 g, 97 35 Mo )
m1mxtwevmsst
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6hen0| (P8 5
t OXyHq
was ad
anwi se over twe
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henol (13
ded N-bro
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o 38 ool ed 347
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nosucci ni m de
nty m nutes.
under an

11e

1

4

chr omat ogf
'e-crystal

ne t g
0 @ﬁ;y to r
urt 01 ggfgrs.

aphy (' Si
lised ffm CH3C

acuo to

sphere for four

t enper at ur ¢
The sol ent
x hat
2) : 3-

Wour g
wher|

was
CH2Cl
! hexa

befadre b
e it was
was then r
purified
2: Hexanes
nes to gi

ei nggodl | ijd 3.47
stirred for a

enoved in
by 10 fl asgh
and t hen
ve the tifle

mmomm d

fWﬂI[GTOIIG That

LC-MS, ESP):

Vas_anai yt
231

caiiy cr aﬁ

(9 579 ( [ M
(iv) SZ”f!IZ7S'FrP’?ﬁ5(’\(’M€‘}hY£e”et‘a’l}’é{f"%@f’hﬁwﬂ"ﬂﬂ%ﬁ&rd@ﬂ’% ffawaéveéw av
Thesk Wete synthesized from 11 using the method of Example 1a(iv).

NRR’ NR"R” R”” Ar Purity | m/z RT |
% | IMHHT" | (mins)
12a | "~ N H o0 99 | 445 3.44
@3 @ ”‘j(vi
0 *
I
12b | * H - 97 | 443 | 4.31
\r\ll\/:l) I\O Hojioj\
0 *
|
12¢ | * H - 95 | 429 3.65
T [ |=E
[e) "
l
12d |~ N H o~ 97 | 544 3.97
@ Oﬂ 0 ”°jf>
oL
e |
128 | < N H OH 96 | 500 3.94
T *




10

15

15 To a solution of 4-Brono-2,6-dinethoxy-phenol
(14)(9.32 g, 40 mmol ) in anhydrous diethyl ether (100
woregosmeEendded triisopropyl borate (11 m, 48 PemiGB2006/000668
The reaction m xture was,gooled to -78C and n-butyl
lithium (1.7 Min pentane, 56 m, 96 mmol) WO

{'\{'\RI 090167 DFIL(ZD’){'\{'\RI!'\ 00668 /17 added llnr*lnr ahn I ert

".)

P LA =" v LAY RS STt

lt*r?ma/p}Tﬁr ¢.\The sol ution Was sti _H8C {0798, | 385
urthggiﬁ h d?gv and thenjal | oyde mto foom
enperdt ufe malatalneallik( @ iith stirring,

or a funt The r{ 1S t hen cooljed

o 0C and 2MHCI are ully added until ithe pH was

cidic. The mixture was extracted using|Et QAc|(7x6Q

12f

S lq) — —h — —h )

129
My ), fli I¥E and conq*entraﬂ*% vacuo to gi veg a
el | Q|u ry. iThe cr ude |resi due pyrifi e(E by

| ash chrcrrgi\agﬂN ’) (713- EtCAc:|Hexanes) tg
ive the title co .92 ¢, 11.62 % as @ whitle

olid. mz (LG N@, ESP) 197 IMH", R|T = 0/52 ni|ns.

A3~ t he' or gani c 5 extékcts conbghed, 2 eq 364 3.45

12h 10~ 1N}L[Q‘6 3p._~Synthesi's cpm oH 100 | 416 3.38
- m

Di MNorpholin-4-yl-[1,39 i ai n-2-yl)-3H
eenol 7a)l HO 04 Br \
T~ t™ N N NN NN

==

12i

[
daz - m-yl] 2,.6-di net hoxy-p
| ~NN N_ “N'N1~11 N 3
7.4 N\
1 T
AES r ghotd n{4?f | 1349
I hd s gn of 4- broqb-l

O '

T(DI\J"O_'QH(ACO Sl

I
Oa—01— A 2K Il
A AP\ UV Av v v WUT oo
-(MEEP;-??H dazol-l-yﬁ
, 5l tri 165 15 To ajco
i m dazolie (0249 g, 2.0 mml) i n anhydr ous
|rret hyrformam de (4 m ) Was St ow y added sodi um

ydride (60% di spersion in mneral oil) io 088 g, 2.2
Exafﬁﬂ'ﬁﬁf Sypibasisind 28Aimethaxy-rirenghd- bﬁ%f’g"“cé%lg ) (30 mins),

2-chl oro-4, 6-di - nnrphollnoﬁ yl-[1, 3, ﬁ]trDaZ|ne

(3b) (Q.57QHg, 2.00 mmli) @s added inm
and gh esupting m xPure~hea?ed in a
react or 120C for exact 4 m nutes (
t enper a e) hol dtim™e, hi ghhvabsorbtion set

resul ti ng brown/yell ow slu
(10 M) and filtered. The

cold water (2x10
13 14 15

(i) 4-Bromo-2,6-dimethoxy-phenol (14)
To a cooled (-78°C) solution of 2,6-dimetoxyphenol (13)(15 g, 97.35 mmol) in CH,Cl, (200

mi) was added N-bromosuccinimide (17.4 g, 97.35 mmol) portionwise over twenty

ry was diluted W th water
"lter cake W9 wlShed with

minutes. The reaction mixture was stirred at —78°C under an inert atmosphere for four
hours before being allowed to warm to room temperature where it was stirred for a further
16 hours. The solvent was then removed in vacuo to give a slurry that was purified by
flash chromatography (SiO;) (7:3-CH.Cl,:Hexanes) and then re-crystallised from
CH;Cl/hexanes to give the title compound as a white solid that was analytically clean
(9.66 g, 42.57%). m/z (LC-MS, ESP): 231 [M-HJ, R/T = 3.17 mins

(i) 2,6-dimethoxy-phenol-4-boronic acid (15)

To a solution of 4-Bromo-2,6-dimethoxy-phenol (14)(9.32 g, 40 mmol) in anhydrous
diethyl ether (100 ml) was added triisopropyi borate (11 mi, 48 mmol). The reaction
mixture was cooled to —~78°C and n-butyl lithium (1.7 M in pentane, 56 ml, 96 mmol)
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25

30

m ) and then dried in a vacuum dessicator to give the
title conpound in suitably pure form to be used

wawvdokoutiet urt her purification. mz (LG M, ESPRCT/888006/000668

[MtH +, RI'T = 3.61 mns. Z_?(II) 4-[1- (4,
6-Di - errphoI|n4y1[1 3,

51triazin-2- %FmﬁH-l m dazol -
addecgUnfiepap ms%ﬁ’f%ﬂ re- T(hffayﬂ'%was ?Hr@fi@\ha?/% Criag furtBer frours
and tmrﬁnawm fdg/vﬂrrst@ ru%m @gmpekature and maintained like this, with stirring, for a
az

e 30 BREP1 TRa Riou o aE 8ot Frolie ¢ 6y 21 gy aged un

the ph‘lnwals pcidie. dhhynixtoresvad exicacied (SngrEfOAEEXE0adl end the organic

ot EAASE LRy PURSo o g o et G PRl o eyt
slurry1 The ﬁmle)resmeeww surifie@byash ¢gbpasteaiaghy(S®:hi7at es by
EtOAé"Pl@k&%tsb it M CARRILAIMLEY g RGB-GRPR0S(RROSHE. mIQE%LC—

?ﬂmtro gen_t hrough the 'solution before t
MS, Ea??dl 1970[ -BF. i 5?92 MinBut yI phosphi ne) pal | adi un( O) The

vial was seal ed and heated whil e under the influence

fo 2] [ af t 170G f
Exanipls 5y e s AL DB mtnncli oy e Red Vgl midscol
4-yl]-2j6ldimettdb>gnshenlob(17a) t er cake washed wi th net hanol (10

m). The solvent was 5 renoved in vacug angd the crude
m xture submtted for pursfication usi

HPLC to give the desired duct. mhz MBS, ESP):
470 [MH", RT =3.23 mn iii) The ow ng two
conpound wer e nade |n an a algous fashi on conpound
17a omNcorrpou r>nN N'_LN, rN N

of [1 (4, 6D - nor pholN'n- 4- vyl 5](\"'
triazin-2-yl)-1H pyrazol - 15
4-yl]-2,8-di met hoxy- phenol (19)

g«k m z RT ns 17b N 98
3 7 96 44 O 2.92 LPY an‘pl e ynt hesi s
0

17a

(i) 2-(4-Bromo-3H-imidazol-1-yl)-4,6-di-morpholin-4-yl-[1,3,5]triazine (16)

To a cooled solution of 4-bromo-1H-imidazole (0.249 g, 2.0 mmol) in anhydrous
dimethylformamide (4 ml) was slowly added sodium hydride (60% dispersion in mineral
0il) (0.088 g, 2.2 mmot). When the evolution of gas has ceased (30 mins), 2-chloro-4,6-di-
morpholin-4-yl-[1,3,5]triazine (3b)(0.571 g, 2.00 mmol) was added in a single portion and
the resulting mixture heated in a microwave reactor at 120°C for exactly 14 minutes (fixed
temperature holdtime, high absorbtion setting). The resulting brown/yellow slurry was
diluted with water (10 ml) and filtered. The filter cake was washed with cold water (2x10
ml) and then dried in a vacuum dessicator to give the title compound in suitably pure form
to be used without further purification. m/z (LC-MS, ESP): 396 [M+H]", R/T = 3.61 mins.

(i) 4-[1-(4,6-Di-morpholin-4-yl-[1,3, 5]triazin-2-yl)-3H-imidazol-4-yl]-2, 6-dimethoxy-phenol
(17a)

To a microwave reaction vial containing a solution of 2-(4-Bromo-3H-imidazol-1-yl)-4,6-di-
morpholin-4-yl-[1,3,5]triazine (16)(0.317 g, 0.80 mmol) in anhydrous dioxane (3 ml) was
added tripotassium phosphate (0.34 g, 1.6 mmol) and 2,6-dimethoxy-phenol-4-boronic
acid (15)(0.317 g, 1.6 mmol). The mixture was degassed for 5 minutes by sonicating and



HOO- Br 0o C NI ~N\ NLN i~ NN NN NNN~ N-N---) N'\
N(r) OQ OrN)Ill Nl-1~ Nof 3b 18 19 WO
wWQR®60P867167 PCT/ GB2006/ 000668 49 (1) PCT/GB2006/000668
2- (4- Brono- pyrazol -1-yl )'386' di - nor phol i n-4
yl-[1,3,5]triazine (18) To a cooled (0C) solution of
_4-brormp¥razol e (0.299, 2.0 mmol) in anhydrous DVF (4
bubbiiaytiogg theetgbdnaan (s Eiserdiion ot W ner al i |
butylghoBiSithegpallddidm{0yOTHe Vifl viasReslbl anihsed WaikNiriar MY ifludite of

gt SRV SRl Rl o S prgn o

was thaf fitesdtdnd tiaadfiltar oakeofrashed with methanol (10 ml). The solvent was

~ - - di - RV triazi .
5 remofigall B iR FRAGH Ui o bueat e paranep L
to giva tiikedesirgrbpriopfdtunizd bC IS, TN AWAM-HIL &dT a3i23mipg.20C, 14
m nut es). Upon cooling the reaction was diluted with
. water (10 mM) and filtered. The filtercake was washed
(iii) The fofewies Rvoomporadsevererordsiin an anglgisiashionty campeiind g
from Gdnvuhéi@et i tl e conpound (92.4% 0.73 g) in suitably
10 pure formto be used w thout any 10 further
purification. mz (LC M5 ESP): 396 [MtH +, R'T = 3.56
mns. (ii) 4-(1-(4, 6-DA~norpholin-4-yl-(1, 3, 5]
triazin-2-yl)-1 H pyr azolll‘zﬂ yl]1-2, 6-di net hoxy-phenol
(19) This was synthesize the coupling of (15) and
(18) according to the nethid of 15 Exanple 3b(ii).
mz (LCMS, ESP): 470 | [ru\)"'*\, R'T = 3.23 niss. Exanple
3d: Synthesis of K\N N° N
2, 6- Di met hoxy-4-[ 1-( \-/rdorphol \\rB1/ -yl -pyrimdin-2-yl)-1
H pyrazol -4-yl]-phenol HOO- Br O C C 7 \N N N
N Ar | Purity | m/z RT

% | IMHHI" | (mins)

H
N
@©\* 98 433.0 3.23

17¢c
i " 96 445.0 2.92
N~

Example 3c: Synthesis of 4-[1-(4,6-Di-morpholin-4-yl-[1,3,5] triazin-2-yl)-1H-pyrazol-
15 4-yl}-2,6-dimethoxy-phenol (19)

17b

HO o—
Br, \
A °
cl N
N J \N
S

N/mN//kN P /N o N)N;N
Q' (jo O ) @ (\N)I\N/ N/\

3b 18 19
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NO1I/ N~NN11 NNOC ~%\NN\ N/ N20 21 22 23
O 20 (i) 4-(2-Chloro-pyrimdin-4-yl)-norpholine (21)

waeooa/oemet ed (0C) suspensi on of 2, 4-di chi or opyPCTGHR2006/000668

(20)(1.0 g, 6.7 mmol) in %hanol (20 M), which was
sti rred under an inert atnbsphere, was added

ethylamne (1, and t hen norpholine
() 2- (G0 s s TR T Rk e IEE o0t ai e at
To a ¢doieal (BC)tsoNm@T eftaqsrembpyraolé (2SR, mdmenraupmmnhydmasDMF (4 mi)

was SRS BRY L6 Bab ot Feueld pl et p2 weh bt Sprihoise” M
fashi@wxaveatd minwese Tbe midxtnedlloded @dNar(rmmyempferatmrewﬁ@rathas
stirre&{%'ﬁgﬁ i A fer PGt 2L P% &@ln‘?&kﬁcﬁﬁ-ﬁﬁou ,g,ngTe%e

resi was re-crysta i Se Xxanes

(3b)(Q-%7 @200t rn@ole i Thempdire Bigs @eqwlheg’gpdgmd%% inflgenge of microwave

radiad (@m ces$ nﬁﬁlltéﬁ? w&&&&.ﬁgmer@&nmw%y Bﬂd‘i&l with water go mi)
urification C- V5,

SP) :
and figersg. WP%E“%“?M@B/‘“@Qbﬁ%‘?’%@?ﬁ%’i‘b‘@@%‘é@@@h CO'%teFﬁ“? dried
to givé tetitiedoPhouna (pymarcz 0l 7:31g)yn émbly r;mu@l fam«ﬂtoyde] usE ftholtiaR e

rrtn Goipfor 870 6oR) PR IR PO LR BT ) Wby addeq

NaH (60% di spersion in mneral oil, 0 22 g, 5.5 mol)

(ii) 4-#3()?36 r%rJ fs?c;)‘édtzts ,\? r[ g ? 91% yf? 8¥r£8¢8 'E'm[’ ?Ilm%ﬁt?(g Iphenol

(19) t he addltl on of 4-(2-chl oro pyri m di n- 4- yI) mor phol i ne
This \Q/gé-%)ﬂ'rlhegmgd b)?thQQ:oUHRb)of (15)8nd ?I@?Eécﬁﬂim%"@sthé m@ﬁ\oh %fﬁ‘t ed

under the in M crowave radia
Exanlgy gl @s JVE (LEMS, BEPY 4P d-HThREH 383 8¥t: i on set t i ng)

The reaction vvas then cooled to roomtenperature and

|ch ed a e itate. t

Exarbigl o SHRES P2 PocF BT o Rl Rolay R ke
pyraxéitdaylsphe@tol and dri ed |n a desiccator to give the title
conmpound (1.44 g, 93% in sufficiently pur
be used w thout any further purificatiom
ESP): 310 [MtH +, RIT = 3. 08 . mns. (i\i)
2 6 Di met hoxy-4- [ 1- (4- nor pholji R 4-yI - pyri
yrazol - 4- y/[L phenol (23) NThis was syn si zed

Mhe coupl wngNof (15) and (18) according té ime

od of b(i7) taygime acrude resNdue
%cuwas submtt%ashor purlkgé\ by prerlgl iv

HPLC to give the % ed product ;Ef%(LC-

470. 4 [ M+H| +, R/T 3.23 mns. l e 3e: thest
Of20

23 o}
2, 6- Di met hoxy- 4 [2-(2- m)rphol|n 4-yl - pyri m di n-4-§r/)

(i) 4-(2-Chioro-pyrimidin-4-yl)-morpholine (21)

To a cooled (0°C) suspension of 2,4-dichloropyrimidine (20)(1.0 g, 6.7 mmol) in ethanol
(20 ml), which was stirred under an inert atmosphere, was added triethylamine (1.4 mli,
10.1 mmol) and then morpholine (0.59 ml, 6.7 mmol). The mixture was maintained at this
temperature for 3 hours whereupon it was concentrated in vacuo, diluted with NaOH (20
ml, 1M) and extracted with EtOAc (3x20 ml). The organic extracts were combined, dried
(NaxS0,), filtered and concentrated in vacuo to give a colorless solid. The crude residue
was re-crystallised using EtOAc/Hexanes to give the title compound (1.21 g, 90%) as a
colourless solid which required no further purification. m/z (LC-MS, ESP): 200 [M+H]", RIT
= 3.26 mins
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20 thiazol-4-yl]-phenol (27) 0 0C CN C 0O B+ N
"NIl- SNN----------- N N__(NNBr ptJ\ NBr N

WQ200809@67 Br 26 O 27 HO O (i) 4-(4-Brono-thi arCi/6B2006/000668

yl)-2-chl oropyri mdine (2 To a cool ed (-780C)

sol ution of 2,4-dibronothirazole (24)(0.73 g, 3.0 mol)
i n anhydrous diethylether (7 m) was added
n-butyllithium (2.5Min hexane, 1.5 m, 3.28 mmol) in

(ii) 4-F2- (4@0ﬂ69’9)@26€1 ﬁlﬁpﬁgﬂmwﬁ rscyrphcﬁr@e (221jhe %/el | gw t
rred a nut es. e e

Toa &t o8 <oin® ol AlEorad 3 el ledhrA b M fEnsarsus Dife

(7 mi 283 dRled NathBD% dispedsBorngh mimeralaniihg.82 gus5 dined )y hebhienwis8

fashum g\ler -’m?n rmtég u]r @ n\(@fﬁre%és é‘f@%fiﬁ E WH? édjm{ngﬁ,@before the

ure an mal nt ai
addltrbo |of 4-62-pljonospyrimisiin-fryh-mareholing (24 i é Bch 6 #0 crmn . uTheyfeb;tlon

was tqéﬁ)ﬁgﬂté@ uﬁ’(ﬂéﬁ 'tljr'e| lﬁ’ﬁheﬁ(f;e Mﬁﬁl@l‘bw@vé) ré@i%oﬁ"gQO% 4% nﬁmké f| @d

hold ferae évswsomﬂewmrz@at .Tbﬁn reawf@ ‘M?%(‘PE'? goqjeekto sonin &e@ﬁeeatwe

and vilér atifedie(@i) &vﬂ%)\ cléLsteatf’a pmacg @t@%tfﬂr'@ig' 'gheaéw@d/a%d)iiébted by
cause C | (0) ere (0] (0] 0]

firat SR GRS SH 1o " FORITE G Raoe e dd Mmsommoted U

93%)dp bufécibstiyprieionitd Isetissd, withouteshy fdHBO3Yrifichtidnt erdCang,

tra vacuo to give the title conpound (
ESP)OQ%W’LA]BBﬁg 3rb|8nm'§‘a| tably clean formto be used

WIthOUt further purification. mz (LC M5, ESP): 327

(ii) 2%“4?*2'1 thxg/4 I ng4-§11 7p'?mﬂi? Q§I-p n(:énh)z-y T pyrgzQlyliphendl (29)

This wagyyntiesized B ihe eayplsyg of (15) and (18) accordmg to the method of
Exan‘ﬁﬂé ﬂb(ﬁ)’t@ tehdradDlesidod WhicR weB lsQbAintBy for ghﬂicﬂt%n tal preparative

Hptéméew&dﬁa?mpw i b6e R 370 B! B B miane
_ nor phol i ne (O 17 m, 1.98 mmol). The m xture was
e RPN B Rt O T o
thiazol-Aiyllrehebhol (273 t hen al | owed to cool to room
tenperature and filtered through a thin pad ofo silica

bef ore being concentrated in v 0. The crudg rjesi due
as purd fied by fI ashCl chr omat @japhy (Si 02) wSing

bﬁﬁfaq@/é\EtOAc- fs eluent; to give thentrile
S‘l‘)orrp Qn 15% éf@ ytical Wform
* mz (D |vs ESP - 327 T\:3.9 N1 NS,

° 27

24 f 26

HO 0
/

(i) 4-(4-Bromo-thiazol-2-yl)-2-chloro-pyrimidine (25)

To a cooled (-78°C) solution of 2,4-dibromothiazole (24)(0.73 g, 3.0 mmol) in anhydrous
diethylether (7 ml) was added n-butyllithium (2.5M in hexane, 1.5 mi, 3.28 mmol) in a
dropwise fashion via syringe. The yellow solution was stirred at -78°C for 15 minutes
before the addition of a suspension of 2-chloropyrimidine (20)(2.73 mmol, 0.313 g) in
anhydrous diethylether (8 ml). The mixture was allowed to warm to room temperature and
maintained like this, with stirring for 16 hours. The mixture was quenched carefully by
dropwise addition of water ( 0.061 ml, 3.41 mmol) in THF (0.7 ml) and then DDQ (0.681 g,
3.0 mmol) added to effect aromatization. The mixture was cooled to 0°C and 3M NaOH

aq) (2.28 ml, 6.83 mmol) added which caused a sticky solid to adhere to boitom of the



10

15

20

25

30

15 (iii) 2,
6- Di net hoxy-4-[2-(2-norpholin-4-yl-pyrimdin-4-yl)-thi

wW@2wbAod1yt | - phenol (27) This was synt hesi zed PYT/GB2006/000668

coupling of (15) and (26) ?ccordi ng to the nmethod of
Exanple 3b(ii) to give a 2lude residue which was
submtted for purification by flash chromatograph

reactiogjvegspl. (EeRAents werg co"emséﬂif@ﬂ@'@ﬁ()mt fdtequdaﬁn%ﬁnérﬁ@é in
vacus®l dik th8@idBOmpIUNaNalosty, 6B inruiitably BIESM foffhZo be-GsdBvithout
furtheggmfwgé(?ri 'ngf QL'\@-MIST ESB{: -527_[I\;-Ffﬁ§ R/‘?9 3. am nls.e 3t

2, 6- Di met hoxy-4-[ 1- (4-nor pholin-4-yl-pyrimdin-2- yI)-l

-+ g ARk il E ) N NN NN
To a golftpn (of 4Bf-Gnemp-thiaker-2iyh-2-oployo-pyrinidinel (25)¢ AM,@B& m:@mh@v inn
EtOHe(Smﬁ)laszéddE‘a &me@d%%ta%g&% c%FﬂoHétb%‘ zﬂf .98 mmol) and

dazol I n an I ous
morpm\hﬂe (fe &7 01' nh%ﬁ mgds Tae a@aurmﬁs @6@@9 G‘P@%féh%i“ﬂlﬁﬁﬁcﬁ of

microWalé fadiatidh (10 |Qi|n1=|7é§ QD°C4h|6h Bml'ﬁtloh @eﬁn?)quhte'r@éb%ﬁﬁ‘uxture
n over fﬁas evol uti on

0
was tg%gll{,) ed 40 E:QOI@"'{O&FbtemB?P Usg anq1 tgre}g tSlrnglp Bmyp p%of silica
beforé B&ihf @oﬂ&@j\tra%d()l@ vaoo) Theasdectdiide aad pufiedByXfabti €

heat e wder the, infl efrn'over
chrorp B BBy (LT ol Pk as AT R B LRt Bpiedfe ' Gprouna
(0.183R80.6%8 jn dmapticallygurgioirorm/z ¢t G- Mg ESPWERE [MEHH, RT)= 3182 mins.
added to the reaction m xture which WO 2006/ 090167
PCT/ GB2006/ 000668 52 caused a precipitate to form

(if}) 2;PHdimethexydilR-42-erombwlin-érbreianidly-4iW)Hbiezalidom-pheae/fdd wi t h
This Wad §fnthdsized %Xh@&iﬂfﬁl{d &t Hlan@(%%béb%ﬁ@{o th®n@inka of he

titl'e conpoun in suit clean form

Example %"U@ SYed ?rHé‘?ﬁeng? whigh pvae Putm]'#?q' fo H%""%’ﬁt'onrﬁyzf lash
chrorh&tcgBhy E7D)) (eldd {IMrHMeOH: GW.TI5F t&glV@aﬁbﬁ&gés&lidl(ﬁO.ﬁ%) in

- D met h -4-11- (4= din-2 yl)-1
a"alﬁfﬁ%ﬁéez%)f%ﬁ“%[(ﬁgé\ﬂ%:Egﬂrp?:(@é)3r}MTH?( Ra%sb%nlt Eesi >z/e?j by
the coupling of (15) and (28) according to the nethod

Exarﬁ%lsﬁ - |s°’ B > bloifnQtrbiy e hte Hbq‘f?hélﬁf-%-giis}n{hflﬁ%n-%ﬁ-1 H-

_ preparative
imldwfﬂ-ﬁmwoi(qmc M5, ESP): 384.4 [MkH +, R/ T = 2.80
m ns. 0

o

. () )

N —_— N ;5 —_— Né\N N
21 Br 28 29

(i) 4-[2-(4-Bromo-imidazol-1-yl)-pyrimidin-4-yl]-morpholine (28)

To a cooled (0°C) solution of 4-bromo-1-H-imidazole (0.8 g, 4.0 mmol) in anhydrous DMF
(5.0 mmol) was added NaH (60% dispersion in mineral oil, 0.176 g, 4.4 mmol) in a
portionwise fashion over 10 minutes. When gas evolution had ceased, 4-(2-Chloro-
pyrimidin-4-yl)-morpholine (21)(0.79g, 4.00 mmol) was added and the mixture heated
under the influence of microwave radiation (120°C, 14 min, fixed hold time, pre-stirring 10

seconds, high absorption setting). Water (14 ml) was added to the reaction mixture which



10 Exanple 4: Synthesis of N -Methylene-N -pyri d
o[ 3,4-d] pyramd in-4-yl-hydrazine Derivatives OO O
wW@R0616N N/ OH NN N/ NHZH N 30 O 31 32 3BCT/GBR006/000668

Cl HNNH2 HN N~ N/ N N_- NN 343536 (i)

Pyrrol o[ 3, 4-c] pyri di ne-1, 2di one (31) 15 A suspension

of cinchoneronic_acid _(_30)(50 g, 300 nmmol) in acetic
causethth PigFiPiate torferns The precipiiefe Migp romaved by dlifedien, m@shed wilwater
(10 n{l)léHa -dhe@% a a@guédatoaltd guwlhle@ﬂémérﬁﬁduah ﬂhﬁéoézvﬂd) mdnté ]

nogen e mxture A
clearL i (mdBAS PATSR o WRBLBNCAR: BV GE VBOETE ) 8o
R/T 2&3%9 inlen added and the m xture heated to 140C for 3

hours whereupon it was then cooled to room

tenperature. The solid residue that formed upon 20
(i) 2,6 6hethox bl -[Fuharpholinetlylaydmioin:-2-u)-dkiedidai oé-yippenol (290

d
e ) bl 8 6 R MR B B R |
Examme PiiNdepivas) cyuqﬁm@dw tsnahwmum@e@gsemewphwwbmo glve the
title %@swmﬁqumst EESP?”SSM AHFCRME: 2BERling. 149 [ MHH +,

44 m ns Am no-i soni cotinic acid (32)
NaOH (10% aqueous, 640 m) was cooled to 7C and
Exarb;ﬁls 4t 8gnthdsis Bif N-A8thy fbh e Ny Yid o BAK@Py FinGIR \Wh-A6/1-hydrazine
roIo[3 4-c] pyridine-1,3-dione (41.711 g, 281.6

Der' was then added to the reaction m xture before
|t vvasOheatedto 80C fgr 30 mnuteso After thlstOHna
006/ 09016Z. P GBZOOG/ 53 rea \as
aI|Io |0 C,\and—t—h f—|—eel—tb§5
PHon of acid (" NH, A sus

formsd hat was removeg by filtration and washed wth
20 mso “f ice col d 3rethanol to gidze the title cesrpound
(26.58 g, 68.33% in a suitably cl ean formwgtc\o be used

wi t hout any further purification. miz (LCNB, ESP):
139 [ MtH] +, Ré,‘l’ = 0.72 5 mgsht. iy
‘ XN I\ SN XN
I L L)
34 35 36

(i) Pyrrolo[3,4-c]pyridine-1,3-dione (31)

A suspension of cinchomeronic acid (30)(50 g, 300 mmol) in acetic anhydride (123.5 g,
1200 mmol) was heated to reflux (140-150°C) until all solid material dissolved and the
mixture was homogeneous. The mixture was then cooled and concentrated in vacuo.
Acetamide (50 g, 846 mmol) was then added and the mixture heated to 140°C for 3 hours
whereupon it was then cooled to room temperature. The solid residue that formed upon
cooling was pulverized and triturated with water (100 ml), filtered and washed with more
water and dried in a desiccator to give the title compound (42.26g, 95.1%) in suitably pure
form to be used without any further purification. m/z (LC-MS, ESP): 149 [M+H]*, R/T =
0.44 mins.

(ii) 3-Amino-isonicotinic acid (32)
NaOH (10% aqueous, 640 ml) was cooled to 7°C and bromine (15 ml, 286.82 mmol)
added dropwise. Pyrrolo[3,4-c]pyridine-1,3-dione (41.711 g, 281.6 mmol) was then added

to the reaction mixture before it was heated to 80°C for 30 minutes. After this time the
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(iii) Pyrido[3,4-d]pyrimdin-4-ol (33) A mxture of
3-am no-isonicotinic acid (32)(26.24g, 190.0 mvol) and

wo eooaamilei ne acetate (39.56 g, 380 mmol) in PCT/GB2006/000668
di met hyl acetam de (100 m )._was stirred and heated to
150C The 10 reaction was“ naintained at this

enperature with stirri n% for 12 hours before it was
feactlan GRS te ¥ @3 TSende PHewdiiad i 3-8 &y Hie ardilisaiofiagetic

acid (ﬂo(hﬂf b@ﬁs’%b@néi&{ fdirh@NtheHYBABHROEDy fi I’Mﬂbh'an@ Hadhéy WﬁZO m!

sul tant pal own, _sol was_re
otesyipl g foive PR BomaliPn TAEio0s. Q607N & SRtei T Ty
to beaisebwittema sy futtivergiuvificatibe. nife i C-m$, EBRPABAMLIIY,. B0 = @72
87.63% which required no further purification. mz
(LC-M5, ESP): 148 [MtH +, RI'T = 15 1.09 mins. (ivV)
4- Chl oro-pyrido[ 3, 4-d] pyrimdine (34) A suspension of

(iii)P?bedg %1)2,%4mg},py5)(§8ﬁl n- 2 ol (33)(1.47 g, 10 mmol) in

mins.

l'orid and di met hyl f ormam de (50 i,
A mixtgre of ﬁﬁ@%é@lf@ynp@cﬂéﬁ ¥2§C) OG- Gmmp!)and for ine acetate

(39.581gX 880 BmoB th NiStHy REGamRRl (@@b ﬁJ)Qva@ QRe&M A Rtbd 1B 1\5@@ OThe
then diluted with CH2Cl 2 nm ) which caused

react s TGS e AT o s S ToaiA R gore was
allowkd kd dfc@t 10035 C was hred bakifidd with &dlm&rBoﬁal@ sélliffort ( G‘cha\cmeous)

until ; ﬁ?-est a{nggp gHe bess&éanaﬂp?% &u?w (gl fNa? {?S{ﬁﬁf;vfed %y%ﬂratlgn
washed miith M@tﬂr {2mi) mhd diiedOnldSjesESRPL to 1;66 the\vtiddjred cBhpoundZ24820

g, 872@?23% wP(i;:?lZe(iuYr)ad Ry rﬁm%[r g?rﬁrcgt]o‘}’xy FZTLE RS ) IERARINRT =

. uspensi
1.09 mirghl or o- pyri dof 3, 4 d]pyrinidine (34)(1.65 g, 10 mol)
|n anhydrous THE (10 M) was added hydrazine (1Min
O nmol ). The reaction mxture was

(v) 459’?’?@?%”%[3 f"é’lﬂiff’{"&‘ﬁ?e(ﬁ&i ure for 5 hours whereupon a
A sue/@hhuammaam[p |4thpﬁmfu&xm&d (337@ ew gsq>d) hﬁlndmﬁ tw&wﬁﬂ“dbmo

ion, wth col drie
i) e PRSI G B0 HeGbDURUM SRS g (B8 ChiRT chour i Eire
was fhen dbtﬂéd dEWSchfHﬂ»cérQ%dlﬁ Gatid> bod thbe biludet with cagclp(so Al Which

caushl Rl P BB AP T T a7 wes Gorpgyed by Ao Ypeheid Hitnor e

CH.@e(10\nal} iogde (S tie contpesied (keé%Eg, Qﬁmwhassafécdelﬂlymmréfﬁrrmm breg

oo BRI RS 200 PO FOOB(AAE 55 e

[MH + (m ns) 36a OH 96 298 3.35 HO HO 36b HO 97
(v) P9Rdo[B4-3byrif¥din-4-yl-hydrazine (35)
To a suspension of 4-Chloro-pyrido[3,4-dlpyrimidine (34)(1.65 g, 10 mmol) in anhydrous
THF (10 ml) was added hydrazine (1M in THF, 30 mi, 30 mmol). The reaction mixture
was stirred at room temperature for 5 hours whereupon a yellow precipitate formed. The
solid was removed by filtration, washed with cold THF (10 mi) and dried to give the title
compound (1.56 g, 96.9%) as the sole product which required no further purification. m/z
(LC-MS, ESP): 162 [M+H)]", R/T = 0.85 mins.

(vi) N-Methylene-N'"-pyrido[3,4-dJpyramid in-4-yl-hydrazine Derivatives (36)

These were synthesized from 35 using the method of Example 1a(iv).
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/ N

36d 1-10 94 326 3.48 HO Exanple

POHCUO\VOHOI \'N(\ SIN p

r Ar

HN'NH2 HN-N p |\
p 40 41 (i) 6,7-D nethoxy-quinazolin-4-o0
(38) 2-am no-4, 5-di met hyl benzoic acid (37)(5 g,

.-.Np
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mol ) aneongouna
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(i) 6,7-Dimethoxy-quinazolin-4-ol (38)
2-amino-4,5-dimethylbenzoic acid (37)(5 g, 25.30 mmol) and formamidine acetate (5.2 g,

organi c | ayer was
Exansiglp &r: Siyathesily N¢6l7 diimnatholip§0ihazblin-#ei)eNl-nagttlylene-hydrazine
Derivafyggntrated in vacuo to give a brown residue

was purified by flash chromatography (Si Q2) el uted
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50.00 mmol) were dissolved in 2-methoxyethanol (80 ml) and the mixture heated to reflux

for 16 hours. The mixture was cooled and concentrated in vacuo and suspended in a

small volume of water. Sodium bicarbonate (5% aqueous solution) was added carefully

(gas evolution) until pH 7 was attained. The suspension was filtered and the filtercake
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5:95 to give the title conpound (1.6g, 88.9% as a
yellow solid. mlz (LCMs, ESP): 207 [MtH +, R T =

w@2®d/0mies 15 (iii) PCT/GB2006/000668

(6, 7- D nmet hoxy- qui nazol i n; yI) hydrazine (40) To a
suspensi on of 4-Chl oro-6, 9 di met hoxy- qui nazol i ne (0.20

.89 mmol) | n anhydrou F m) was a
wasil) s BR1eE T v e DA ERPOIg (490 5. P 5 4 brORR SR
requits@sio fisther pedficatiorn. con(t@MSe EGP)1267 {M+H]L6R/Me&B. 86 mins
wher eupon a precipitate had forned which was 20
renmoved by filtration and washed with cold THF to give
(i) 4-Chlerad® gidiraethpxyoqlueazo(e19)ng, 91 % as a sticky of f
Toa gﬁgp&ﬁs.&%ﬁ éi7. wgtﬁowwé%ufn'mmég @yrnﬁn&paf@e used

w thout any furt urification” mz (LG M, ESP):
phospareugoxygoride gl .52 ml, A6 mPpin 1 e p\rpsﬂoroethane (16 ml) was added

dnsod\b ﬁarﬁm@'(mg R0 rﬁiHbmﬁVaCHrb;fWée fashlon The mixture was then heated
o 80\,5{9 | ene- 2| ne derjva

VeS
e TR BEaP TRt DT Cs e HR TRt s eagtoRyanpged o
roomagrnygraturécampennadntitedit adup toiZnéSk, Bsdied) i CQ-HG)IB@O miand
wash%g W‘L__:f; %g%nﬁéjbégarég%t_b sggutlon g%p aun/e%gg 32655 nF;ST/ EBorg nic a%/ng v6vass

separkiqd, SriebuphoMgRO4 fitbred h@wnpem;aﬂethmofawcetptwde]a bemn pdsidue

that\/ﬂﬁzi ﬂé ? ?\%‘N @%%éﬁo&)’}?%d%?@ ﬁé N?k _ DloBliln

5:95 ip gig Nretﬂﬂ@c?fnewid)(i Aor88195h)iasa yelloy sgidTan/a (KoM E8R):@P7
[Mﬂ_g Rit £aagihinge (42)(5.52 g, 40.00 nmmol) in anhydrous
i methyi acetamide (15 m) was added 2-bronpet hyl et her
(7.52 m, 60.00 mmol) and N, N-diisopropyl ethyl an ne
(iii) (é,iibir%thai(y—qﬁ@az%ﬁmm)%yd&me pioxt ure was then heated to

120C f Af t th t
To a3 teadop 8 F SO rsrebtmeinireinodass 5rb.58 el ERgrous
THF {(n& nfl)owam afded hgdiraring (1MInG HF, ROy, 8 snriols sOlevaidturawas

Stlffﬁ?d% %o?n {eﬁm%ep%tzre%}dm ﬁg%ege W\ yﬂ) deQ: p%gM @éﬁ%ﬁ% cm ve'as

was separ a ed
remdvidl bn fll@rathn@hd washed with cold THF to give the desured product (177 mg,

91%) as a sticky off white solid which was sufficiently pure to be used without any further
purification. m/z (LC-MS, ESP): 221 [M+H]’, R/T = 2.48 mins.

(iv) N-(6,7-Dimethoxy-quinazolin-4-yl)-N'-methylene-hydrazine derivatives (41)
These were synthesised from 40 using the method of Example 1a(iv).

Compound Ar Purity | m/z RT
% | [MHHI" | (mins)

41a HOD\ 100 341 3.28
HO *
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residue that was triturated with Et20 to give the
waele®sogdepr oduct (8.33 g, 79.7% in suitably cPEHOBE@®6OV0668
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conc&rﬂraﬂa‘d"rﬁ vhél® 1d g%rae&oﬁﬁ QQHCStOHC( Rsitge that W& #RA5EAMM &L0 to
CT/ GB2006/ 000668 0%

give Q*s IrpiresRspdust B33 9. p?ﬁe?r{gm") Suiglly slepmiormyp pe uped WOUEW)

furthérPhirifealidf /2 (LB, E5P):009 (MHHNS R/t 846 mins
4-[ (3-norpholin-4-yl -phenyl)-hydrazononet hyl ] - phenol

derivatives (46) 5 These were synt heS| zed from 45
(ii) 3-Woirptglin-Ae/l-prdrytadhind (Exanpl e 1 a(iv) ound Ar

o B gy A B0 OB
methgngl (20 Bl) Dias rm{dghBMCr(.:l aéy(.pad[nm,, 405 |Tamz|nmxt2r:q/\lva)s stirred at
room WA EERROTRIR Bh H, AP EdY R 1685, GhBmikduPNFaneh fiftered through a

Celite™ pad, the filtrate dried using MgSO,, filtered and concentrated in vacuo to give the

titte compound (3.39 g, 95.2%) as an orange solid that was suitably clean to be used
without any further purification. m/z (LC-MS, ESP): 179 [M+H]", R/T = 1.69 mins.

(iii) (3-Morpholin-4-yl-phenyl)-hydrazine (45)

To a cooled (-5 °C) solution of 3-morpholin-4-yl-phenylamine (44)(0.18 g, 1.00 mmol) in
2M HCl (o) was added sodium nitrite (69 mg, 1.00 mmol in 1 m! water) dropwise. The red
solution was stirred at —5°C for 10 minutes before the addition of tin (ll) chloride dihydrate
(1.13 g, 5.0 mmol). The mixture was stirred vigorously and allowed to warm to room
temperature over the period of 1 hour. 2M NaOH (., was added until the solution was
basic (pH=8), then extracted with EtOAc (2x20 ml). The combined organic extracts were

dried using MgSQ,, filtered and concentrated in vacuo to give the desired product (0.15 g,
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Example 7: Synthesis of 5-[(4,6-Di-morpholin-4-yl-[1,3,5]triazin-2-yl)-
hydrazonomethyl] derivatives (47)

=

N

4a

.

N

L

0

HN”

N

47

Ar

NH
N/,§N
P

@

To a mixture of (4,6-Di-morpholin-4-y!-[1,3,5]triazin-2-yl)-hydrazine (4a)(0.02g, 0.070
mmol) and the appropriate aromatic acid (47)(0.012 g, 0.070 mmol) in anhydrous DMA

(0.5 ml) was added diisopropylethylamine (15 pl, 0.085 mmol) and then O-(7-

Azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate (0.03g, 0.08

mmol). The mixture was stirred at room temperature for 16 hours whereupon it was

submitted for purification by preparative HPLC to give the desired product.
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To a solution of 2,4-dichloropyrimdine (0.447g, 3
mmol ) in anhydrous DMF (4 m) was added potassium

w@ 200609862 (0.415g, 3 mmol ). The reacti on m Xt BCEGBA®G6/000668

cooled (0C) wunder an |nerE5 at nosphere before the

addi tion of 5-brono-1-H- i APdazol e (0.441g, 3 mmol) 10
as solutionin DVME (2 nml). The reactign was then

al | owed| 8meepRd o ¢ WA t efbaFisK [ird/% §r RT frther 3
hours wher eupon water (3 mj) swas|aeded. (niike) riesul t ant

whit e pregcipitaterwa renfz“mﬂ Hom-the—mxtyre by
filtrat %ﬁ and vvabpg T th|wdPr | bhHorle %é‘l’"ng dried to
give the title cpnp a‘aV\,htesélid(O.18g,
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e (49) To a cool ed (O oliuti on{of nogrpholine
(0.256g] 2.94 nmol| ) dNAnhydr ous¢ DVF (5 m) | was

added NaH (0. 1179} 2.94 mmpl, 60% di sp’
0||) TIC IIIAtuIC%TJtIIIeGut Zot
for 30 minutes before the addition of
4- (4-Brono-i m dazol -1-yl)-2-chloro pyrimdine (0.64 g,
r
Exarpida: Sjinkeis b7 2 oo R A0 L RSO BRI A5 5
imidagakdtydkplien@b(30) Hi gh absorption setting). Upon cool i ng
the m xture was diluted with water (7 m), and the (\O
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resul tant yel IBow preci pitat ™0 20 090 %7\

\ﬁg@zoo 0668 59 r ed by flilfrativaNapd N
purl f (‘SV(&A_» | \N(
Hexanes: EOA) to givelthgititle pountF'as a
white solid in alytically (0776 g, 88%
mz (LG MSW ESP):310.2 [ MtH] +, R/T:ls.g mtns. 5
(i) 2,
6- D|rrethoxy 4- fS (2- rmrpholln %- yl - pyrlmaon 4-yl)-3H
(i) 4-(FBdbawamidkzylt 1y phemoto-dy/ot)dinel@8an sol uti on of

To a%o{.@or‘ é‘f 284{ 8 nﬂoﬂogglrgﬁﬁnglﬁt()(} 4?17& 3m C(')Om faréydr%Js&)MF %I) was

addedmmlslou@aehoomr(@ 4180, Bipmealhd ha mmquprm onéxtuDk/vag @o@ecmo Was

{
o S AT, pRASBR P by bR b o
as SQ’W@"r"éQMFt(am') rﬁwaacéwwgs thegade wst'hatg'aﬁte@memiweff@ra

furthé03 H&d?é’@vﬁ&eb@cfnqﬁéﬁeﬁ(benlﬁggé bddRA. Bie rlaQultant whlte precnpltate was
bi s tri- but%ghos |ne al l adium (0. 017 mol

remaygg ra@da%gv Py pltrglig 'IdH’éEIShSd wi Waieégefo"ﬁ{‘? ’lgé%‘i'&f’ itQgive
the tile s6@podassodliedorn@®. 185 2e%) Whkka fwak Raitdbhif pure o wed

wing FEPREN FrefiBh S b alsnroerberidud BlgRo i By
R/T=BW70uigh. a thin silica plug which was then washed with

10% net hanol / CH2Cl 2. The filtrate was concentrated in

vacuo and the crude residue purified by flash
(i) 4d#(D Becreyimigsiag!- 8)-PBintein-Z i morphaine (fxanes) to give

To alddBied %*"C‘S §8|utfH’nQﬁ| Hﬁ?p%ﬁn@fb@%@ 6284 Avnof) |N\Jé\ﬁﬁy@rour3ﬁ E)MF (5 ml)

stalline solid in ana |caII pure_form

was @g%;q\m OE‘§|3\;; %gﬁm,qnql I\Ejpﬁ] sp £y mmgr&tj,gll) Thegixture was stirred at

this temperature for 30 minutes before the addition of 4-(4-Bromo-imidazol-1-yl)-2-chloro-

pyrimidine (0.64 g, 2.45 mmol). The reaction vessel was sealed and heated under the
infuenceof microwave radiation for 7 minutes (120°C, High absorption setting). Upon

cooling the mixture was diluted with water (7 mi) and the resultant yellow precipitate
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Exanpl e 9: Synthesis of
2, 6-D nmet hoxy-4-[1-(2-norpholin-4-yl-pyrimdin-4-yi)-1

wW0R008094167 dazol - 4-yl ] -phenol (53) Br Br / Cl Ne@Q/GB@0&000668

Y-- NNOC ~~NNyN~/ HO ONNN sNiYiINiY 51
52 53 (1) 4-(4-Brono- i m d¥%ol -1 yl)-2-chloro
pyrimdine (51) To a solution of
removzddy ditetipo poppyrifiad 8y Arsh(ahrompegramviFitz) (4 hHexaRgsiEEAC) to
give thiMite(b o)JncWQ§a wARKISshid RPERBRCAN (626 BOBRER) §)LQe 4*ROm/ALC-

reaction m xture was cooled (0C) 25 under

mol
MSWaFﬂSP)ZT'@PtZ M FAERL108%r e the addition of

4-brono-1-Himdazole (0.441 g, 3 nmmmol) as solution

o LT 2

(i) 2 DTNl mp i B o R Sl Padid
To a setien o( 3-[i(3-Brarso-mrtldienl- 1-Yireynnaidinl 2-dhinosphpline (0.20g, 0.65
oS8 b8 Bei o TS L ARONR (T X e iy
phospjiates(0.28ge1.8immel) arskdodimetexy-ahopi-berosigligctd (0.483.®.34, mmol).

The rggb(f@ntvmlkﬁlrb Wde}{ébéé@%l% s%chQtlJnﬁ/%rbﬁ) Mﬁ\ﬁ%s%@fo\‘\é B %H&htnon of

further purl I on

b|s(tr|(q5¢mﬁqq@1npg>aﬂm 0 ([1@9,.“’.).03& nwof—).@dzgpg%sfw fo:wjurther 5
minuté® 0RO RAEEH Reddl Re Q&ﬁéd)&%@%teoﬁﬁldét thg influence of mlcrowave

adiafpry(d3) 6131 oo atreroey el Bl Srndioprit [semtor wee

filtered@hr3bdga thin Sidcapinyg Whlcmwamihyd wastsee! VBt 076 miethenoli@&Clo. The
flltratea \gv% conﬁ%r“r:gtgd n \716790 and tﬁ cpgg |r sgﬁl%%?uﬂ% eSaD?y ﬁagh W&% {%lg¥aglr1y

emx urevvass nper a at ur
(SiO.B(: FERAGHexzwkrte givh theatddired pradust (0.244g, 96%) as a white

crysta‘}rrre%oﬁg ﬁmggﬁe Y. Indiz chcioﬂsw @ESP)BYA | wpm dma/ggz.ﬁdl

e reaction vessel was seal e
m'nsheat ed under the infuenceof mnicrowave radiation for 7
m nut es (120C, High absorption setting). Upon cooling
m xture was di

i
ExaryilG 8 BARIo8I9T G BB a2 ToemBg B4y Py g
imidadoll4puprienatl(83y fl ash chronat ography (Si OO
(4:1- Hexanes Et OAc), to give the t|tIe compound as a

white solid in anal cally 38.6% pure orm
\@ Pz (LC{ 0 NBW, ES%L\N31Q 3 ﬁ
N —

T?%F\ZG i s
J
26D|rretho Y- [ 3-(2- oI|n44 pyrim N4yl)3
H-|mdazol ds1yl ] - phenol 53) To a sol utisen of

zol |md|n2yl] nmor phol i n
(i) 4-¢- b%rﬁ”‘%’d@’JaﬁgP‘&y/' 7 Tﬁyﬁnﬁdwg ous di oxane (6 m) and
To a aolhijahr aflzsA-BivloloPyrbnitihe W44 7ad 8 edndl Y in pobakausudivie Bt ml) was

addegrbg?aggla}n a(f@dn%éﬁo 4Jr 3%!}!} T%Q%ea;tl?lbmfgéure WSS ciok%n%)%)“,

eno ~'boronf'c aci
under an inert atmosphere before the addition of 4-bromo-1-H-imidazole (0.441g, 3 mmol)

as solution in DMF (2 ml). The reaction was then allowed to stir at this temperature for a
further 3 hours whereupon water (3 ml) was added. The resultant white precipitate was
removed from the mixture by filtration and washed with water before being dried to give
the title compound as a white solid (0.18 g, 23%) which was suitably pure to be used
without further purification. m/z (LC-MSW, ESP):259.2,261.2 (bromine isotopes) [M+H]",
R/T=3.47 mins.
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The resultant m xture was degassed with sonication for
10 m nutes before the addition of

whe@eoeilebut yl phospi ne) pal | adi um (0. 017 g, 0. OB3I/GBRI0K/000668

and degassing for a furtheéé 5 mnutes. The reaction
vessel was seal ed and heat’ed under the influence of
m crowave radiation (170C,_ 11 mn, |ow absorption

(i) 4L BrRGP-MgEEe- 7%@«%8 VIEPhokaR (32hn was 20
To a tbdiéeioed) $onitidd @nmarphbiine (812664; 2. 9@1 rhhﬂowhi &ihydEsd DA (5 ml)

100 th
was $5EATRH 707, "Jﬁmﬁgﬁ?fd"%'@ Lo e S o
this teiypdrhtasdfoc BO mkaiterqvmb%e ddsitiaioof 4-(4LBioh@Aatidderlahid$2-chloro-
. Q. t ' . 969 '
o LA MR B Bl o o
infue(¢e0f WBYYWaSPRdiglan far T iFkjes (129°Ta%igh 2bsarplinn, sefBgEXénepl e

coolllq&the%ﬁﬂhlré%ssdlﬂfed wnth water (7 ml) and ther gsultant yellow preCIpltate
dene- (}/terazmo r-m

remoa owéifr?t%'sa'"@%’)"f'? ydfash clgrp ogmhwkﬁoﬂr(ﬁﬁm*emaws RORe) to
give iheNtlé\rco%chnd N a \)\/hlﬁz}oﬁﬁ! ln%ayﬁgﬁ/ d 761 g I38FB4/E f )re'sg(r)m gl_rh/i (LC-
am ne derivatives 0 a
Msv\i&gﬂ’ég é)édi(’{ @s%@ﬂ% {™g$- 2, 4- di chl or opyri mi di ne (10
g, 67.6 mml) and potassium carbonate (9 3 9, 67.6
(iii) Ziagp:%’r")c% ox %”eﬁ a{ rooz:psho?'\@a/éﬁ){rwldléfy\@sw ?aﬁo 9 gl] 8{;: 53)
To afsabmrmf $ife(4-BOmotimitaed-1-ygyrimidit-2+y8-mushdlihe (0. 2@@ 0 65

mmcH P GARARES Gichaé (EHA0ARA AHNERES DR L@b@ggdeﬂttnﬁoms&um

mperat ure

phospb@ie A28nreY mmop ang ﬂt%d"@etbg*s'equn@'eborqm@a%é%&gamm mmol).

The v@auta%t Ri@Gb mafsaie@aé@@a Witk B8N &fioR Yor b Intifatd Q&fo@riﬁe ARFHIR Gf
the desired adduct

54a

bis t%F%PBPFfW)P%PP%U@L(&O%W %@Ffrmé gn degAsRiPg forﬁ/ftrﬁ?f 88

minuiBsN SThe r&adtibh )/ess?sel'blﬁer @éleﬂ@nwéatmj dhdéf‘ﬂheyhﬁjﬁnﬂe of Tlcrowave
eri V, n of [.oprl e

S Brs Bp ol S Pyttcaathoal P oot PR bR was. o

filteredribkqugha thinlsilice blugélc\fhlahﬂm)asm veahtied wity d0%znetbardvfGHele The

flltra{e da% %Cer@r%@edm%guo apﬁ%ergr@eqre ld%%\ﬁl?nﬂlaﬁ @k (ﬁgsﬁ &r?rgg’ography

er an tnert a ere r1or e reac
Sloﬁdé 1tEH@ACtisyhnas) m'YQ)th@dP%rﬁd pPrasct (82401 %) asraakthitgi t at e

crystafthé SQIa8H aRfyticalif Hiié FRR: mENEC AMWEES BB PINH]", WAS-2.72

mins.

Example 10: Synthesis of 2-[N'-Ethylidene-hydrazino]-pyrimidin-4-ylamine
derivatives (56)

NH N
1 O, e
~ N
|\)\Cl I\)\N/R ‘\/k /R |\/k R
, N N
R & e
54 55 56

(i) 2-Chloro-pyrimidin-4-ylamine derivatives (54)
To a cooled (0°C) suspension of 2,4-dichloropyrimidine (10 g, 67.6 mmol) and potassium
carbonate (9.3 g, 67.6 mmol) in anhydrous DMA (45 ml) was added the appropriate amine

(1 equiv, 67.6 mmol) in a dropwise fashion over 30 minutes. The mixture was then
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washed with cold water and recrystallised fromthe
m ni mum quantity of hot ethanol to give the desired

w@e@doetiel n suitably cl ean formto be used w tPOIIGB2006/000668

further purification. & NRR = norpholino: nz
(LC—I\/SW ESP) 195. 4 [ MH| RIT=0.37 mins. 15 (iii) 2
[N -ar I dene- hydrazi no] - pyri m di n-4-yl am ne
ma'”@'@?‘ﬂ @té%'/'ﬁ rgBe f9oa Birbe Lrqushwegrewng "ak’fé?ﬁ RAY§hEaEeTBty
onto Fusied V@ZTW@reBMfdnUWﬁité’lprémwlka'i’%igaﬁreﬂﬁfvt é<|Y BY i Mﬁtlcl{nflar@%sﬁed .
was added p-tol uenesul fonic aci
with "Yaéerdgg'éﬁtﬂe\fjesﬁe‘{ﬁ@a%ol ) and the appropriate al dehyde
54a: NRRZ= maphdinoOmBLEms)V, ESRe200eat+H)) RVEsseE minas seal ed
and heated under the influence of m crowave radiation

(10 m nutes, 130C, high absorption setting). 20 The
(iI)ZHBﬁazlmmwrMnﬁadﬂrdde elﬂld/atii'dSt(&)ed The filtrant was

Toa M&Bﬁ gf %%Epr%? %&g& l |d91' 4’ aﬁ\mev%o\traﬁlvé é(%l\y\'qb § h

correspon
mmolbaw\rtholrm‘é nRwag Mﬂqp hyqrﬁi'h% Wdr@e &7 Riml23 emmsl) 2 hegnixtpe

was I@aféd%bO Nuridet arsiidrt %trgos@gere‘f&) tﬁ'ndﬂré/\@ng %@6&9@4@%% cooled
CT/ GB2006/ 000668

to 0° Qaleqlthglr%ult?q{lpéeﬁﬂltay C}ﬂ"?‘;t‘iﬂlw fﬂtrqjqoﬂ 1%/ og(f,ﬁt%product was
wash@é wgw &{Sld \é/eﬁar éﬁcﬁech)&tall?bd g"org N’leqFl_anBﬁ qdantity &hot-dthlardi toJ |
. I r . Ar. | . T
aive e pigfng ifoptin AU Ao BiedioB b ainREP Y sgton: o
55a: HRBUo mebhhnds @)z § 6-MBIN ESE): 125.4 IMIHIF, Ritthamdise (1. 22
g, 5.0mol) in anhydrous diethyl ether (15 m) was

.. added n-Butyllithium (2.2 M of 2.5 Msolution in
(1) 24 seanldigeneshBraasnol-pyrmiin-¢ylemie seritaiges G6) The mixture

Toa w&loﬂ%'f ﬁ%@{)ﬁ%n% dr bll-ﬁldFa%mB%%an% ?Il‘é'lnH& cﬁaﬁ‘lbétfvb I’(lgqu,\pr

ore a suspension of oropyrimd
0.26 ("01095" gthanpol E’aﬁﬁe‘#*}d e l%’?ﬁwpfb‘ﬁé‘c'a I<%P$]9W§‘f P13 f(""j]Bl) ﬁ‘i‘% the
apprdﬁ%te%ﬂhéﬂ?déi 1%(}()@0@0&5“30!5 ghd kddchiéh ﬁé%bélfl\_lvd%nseaieb @W@ﬂeétéh
tor O r at e, msture
cndef bR PR TSt RN B A P ate PEP pbror i oS
The reedtion &as cooled and filtered. The filtrant was washed with cold ethanol to give a
white solid which corresponded to the desired product.

Compound NRR’ Ar Purity | m/z RT
% | IM+HI" | (mins)
56a *\N/\ ~o 360.3 2.49

“

56b "~y (/j@\ 3233 | 262

O
/ =z
O o]
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bei ng quenched with water (0.113 m, 5.0 mvol) in THE
(.25 M) and treated with DDQ (1.25 g, 5.4mmol) in

WOkB6®185 ). The mixture was then stirred apCRE82606/000668

15 minutes, cooled to OC, . treated with hexanes (4.16
m)then cold 2M NaCH (6. 58 ml, 12.5 mmol). The
'ga1[q ¢ extract was removed and remmi ng aqueou
Exaplidtl; Sintbstis 4t ¢ddraniteines-2mit- Hvrirsldehéleazmpsfézevqﬂ")es (59)
The organi c extracts were conbi ned, dried (MgSOH),
filtered and concentrated in vacuo,to give a s,gl cky

brown resi due which s purified bnyI ash “N-R
chrg Qoraphy (Si n(1:1- cHZa 2t anes goin J\o
73@@2@ gu,egh, Soki 41 88 B,
47 corresp ing to the pitle con‘pounz§vi/
anal yticallyspure form nl% (LC MSW N

ESP) : 278. 0] MrH| +, R/ T=3.90 nmins 20 (ii) o

2- Chl oro-4- (4- aryEI -t hi azol - 2-yl) 6yr| m di ne
(i) 4-(HeBiowstthined-2(y93)-cAlarogysioiding &7 of Synt hesi s of

To a%og)léa E%’%ﬁ &lQﬁd@ﬁéﬁb@ﬁ a?ﬁ]no%«(.%zﬂ %2Ry 'o(ﬁqg% 6 ﬁrﬁr?yd?oﬁ'die%yl
ethery §mjbw%@®e@o@mlléhlam (@-20n! 0é§t5é\ﬂ s¢IBticR iebfpxaned, 5.5mmol) in a
drophyisk RRhRHS "l’?’lm%%tﬁalﬁém@@ Hi t%)s ter%@atmé(wggt rV?ﬁgc‘ for 1 hour

degassed w th sonication m nut es
befogs; %%LtSPPn%t%f |2pﬂ’?5§$ﬂ¥r'm%40}8§<ﬂ a RO H aakudreys fmﬁ@ylether

(15 ragldag adddasidwpaid the Gesu&ﬂlg dblufith éll@ﬁ/eﬂiﬁgﬂ&ﬂ?d/a% Lif to room
1 ONn Or a rurt %‘]110 m nut es, reaction

‘emR?éa's]%fsf‘t%@'S Yeheas Yenpiorvechy sHeream wéfatwﬁ OritngiRR e
being@fjueriched witlveatea(i. ’laiBlrmDS 01304 inTr HFCXUIZS ml)"mdi tw%ited with DDQ

@ 2€$S§‘{r%bl\?\as co ceﬁ% gnﬁ}xtﬁ%m o ﬁ%n ?t'ér eS |a\$2§°§ fg'i TRiputes.
coolesi fo O3 tedatagamitht Hwe(anepm(mﬂ& nglithipy chIt 2B NaPH g oy rashymol).

The éréla%)ext(“gct §/a§ga g:.Lg\gd We l%eSI ; etht{Bn extracted éurther with

CHGlp ngg m«})aTIp%,orggryg gxtf Werv\go@g@gql @ied €9S rgl;) filtered and
con@@ét@m&@@%@% stleRy blowhesidue whrch was purified by flash

di
g} S0 TG L ke o open s ave
white 5dlid (0 p§ bj 47. o Ve ridepondaigl ty me(tme@qmpwundgn &ﬂalﬁﬂ%(@ﬂlg) plur@form.
a C tassi um car bonat e
mz @%@\Q/W g%é ?;hge0 @@*B*r]ogﬁ?%g&% ne (1.1 equiv). The

reacti on vessel was seal ed and heated under the

(ii) Z'éﬁ"%{agﬁﬁ%ﬂﬁ ffhléyopﬁgﬁ\fﬁm@nfe?%h%t stn 56P0C, 10 mi nutes,

absorption s rud reacti on was then
To arsofutien afdSynthepis @ffr( %thwmthﬁzplr%ﬂ) ?r&dlomy@mduhfeﬁoragg, 1eq)in

anhy@%dsfdlﬁgn@bgorﬁlﬁ ﬁ/@@b@ééd"tﬁe léﬁyrgpﬁaq’e %r&%c taa@ oF*@&érr 9@ eq) and

ound Purity
trlpO%ﬁlH@)phO%ﬁtek (deqpvh @’ hg Wxtgregvag@egﬁsed W|th sonlcatlon for 10

minutes before bis(tri-butylphosphine)palladium (0.05 equiv) was added. The resulting

solution was degassed with sonication for a further 10 minutes. The reaction vessel was

59

then sealed and heated under the influence of microwave radiation (130°C, 1 hour,
medium absorption setting). Upon cooling, the reaction mixture was concentrated in
vacuo to give a sticky oil which was then purified by flash chromatography (SiO,) (7:3-
CH,Clz:Hexanes going to 99:1-CH,Cl:MeOH) to give the desired compound in analytically
pure form.



HO6 F 59b N--0 99 415.3 3.33 HOOH 59c *-,N OH
--0 99 415.3 3.45 HO 6 59d N -"0 99 429.0 4.85 0 HO
WG 2@5/090160e *~ ~0 99 401.0 3.68 N ~ OH HO W PGPEGB2006/000668
N---\ HOo 99 415.0 4.43 59g 99 355 4.39 HO I / 59h
off ""0 89 445 3.43 HO' ?—|O 0 ~O, WD 2006/090167
PCT/ GB2006/ 000668 =64 59j 95 415.0 4.72 HO O
() +eviiazaigs ko G W g RS (B Exanpi o 12
Toa ﬁ}mbh @sthe apbroﬁrlétEcBlbwpylf rﬂldmedféﬂ\}dtl)/e Pléduid, dj1mﬂﬁn(){) uam' ne
ethan8 % t I V%ﬁc@(ﬂ aﬁsms&rcafbogg{eéji:aﬂ Eun\/) anWhe appropnate amlne l(:';{ 1
equiv). The reaction vessel was sealed and heated under the influence of microwave
radiation (90°C, 10 minutes, high absorption setting). The crude reaction was then filtered

through a thin silica pad before being purified by preparative HPLC to give the desired
products.

Compound NRR’ Ar Purity | m/z RT
% | IMHH]" | (mins)
* F
59a \N/\ o 99 377.2 3.94
’ O
F *
59b Y ~o 99 | 4153 3.33
CL ”°j©
OH | ]
59c "N OH ~o 99 {4153 3.45
Cf “°I>
~o .
59d < 3 ~o0 99 |429.0 4.85
N
S o]
0o
S ~o *
59 SN ~o 99 | 401.0 3.68
Q,OH HO]@
~o .
59f 1N ~o 99 |415.0 4.43
O | oy
o
59¢g *~ 99 355 4.39
N
O HO\/©\
O *
59h ‘\N OH \O 89 445 3.43
N {} Hojil
0 ~o
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(i) 4-(5-Brono-furan-2-y!)-2-chloro-pyrimdine (60) 5
To a cooled (-78C) solution of 2,5-di bronofurane (3.06

w@2008/0886nmol ) i n anhydrous diethyl ether (50PeT/BMAS/000668

added n-Butyllithi um(3.96m of 2.5M solution in
Hexanes, 9.77 nmmol). The™m xture was stirred at this
tenperature for 90 minutes bhefore the addition of

258hi or opyrli higme. The mi Xbure was %t if#&d0f ord-82
flurther 30 |m nut es bef prre. baing warmed |to rgom
ttenperaturg anh rred folt further 2 hpurs. |DDQ (2|g,
§.88 mmol ) was them 10 agded to the sol lition|which Vas
stir+redfor 30 rAutes {‘Je%Ql e—bet g "0."‘.:64"‘56’ Lefllgéﬂ
\Lacjuo to gl\m\Ja hi ck| br owR syruD. he| syTup wds

di ssol ved iln OAg and| wR N saturated| sodium
jar bonat ed {sol utfyon. The, |c extract was |renoved,
ried (MyS®), foltered Can cénC(Fntrat ed i njvacuo tjo
gi ve a crude residue wnich was pufified|by fliash

chromat ogr aphy (S OO (100% hexane goi ng to

sxantle 4555 e I preinanon oVt £Balp dedpuias oo
[MtH +, RIT=4.41 ming, (ii) R,
4- (5- Brono- furan-2-yl pyrlmdln 2/)ﬁamne derlvaiﬁves

(61) To a sol ut |Oon N N N=
atxggmmf 2 2-c$r di ne_(®.23(g. )
4 [) in anol i ) vvas" added\\t e

appropriate am ne 52 5 eqw v) The m xture was heated
to 70C for 10 hrs®efore bei ng Yool ed, and 2

(i) 4-rmmmtm@heziy/) D-cHRedByrinfiigs @) a sl urry. The residue

To a0 fr§ U phiter B oot doee (aes S SaP Rt Bngraro ©"

dnethgretmi (6(1)@13@01&)3 duleied neBubdiitigm (3.0 e pEZI SHirsd vt om heHExpedse .77
mmo'(I:)P gé%%’%ﬁm q%/zgs %?reé%?thlsqgr?n{%éé@ egopg(ﬁ% nu'tgé b ?Arg la%dltlorégf

puritica
2-chigfiapyrinRRe=Te pidlre mas stived forLﬂuva%ESinytes befofakdifgryarmed

to ro%%Terﬁpé?Qt i Qﬁd e%(?&ﬁ{uﬂﬁé)r ouPsCE/D@(%%Ofé/s@QQ:%?wa%em

furan-2 yrimdin-2y
addeglde Fhﬁaﬁtq' ieg W)Waﬁét'ﬁe%@r é mr';wtflffbefq{é ba'ﬁﬁ P@fpﬁeﬁﬁi’téd in vacuo
to gléeé BridRrepeTn ERLaNTHe- s\mpwmérdﬁs}@bld%dﬂm%wlaaahmagl%wmtsbmated
ul v n I ous |1 O
sodil DI ERRULOH SR PTEPP SXSchNES reRyeth & o1 @Mgﬁ% e
and prhmslﬁtkaiécem(v%cemo giviecradd tikidoa wvah wdae@asmnbd g\/ﬂa&ﬂn
souca 5 mnute rj.or itio
chrofBbpfabhy B0k 1R%E e bhiia iz Bt i G B s B g
compkagmds{% Dﬁ@, 40,30 %) Baniretm.onz (FGMSYV, fESR)186 [l‘ﬁ+h‘W RiTes41

mmSThe reacti on vessel was then sealed and heated under

the influence of m crowave radiation (26 m nutess,
170C, nmedium absorption setting). The m xture was

(i) 458 B r&Fo- f@aﬁtsz)tﬁy%ffcﬁn blpra%%ea,v&rvleé ypl ug,

concentrated in"vacuo and purifjed repar ative HPLC
To 2 9IuPY 8f 4-frsBrpag-fuean- %Y'b%“&é'f"? Py@ﬂ\‘%%éd?%mﬁ‘ 74 gpmely injepnol

(60 i) aBhdd8a thitepibropfiste AfYne (2.5 equiv). The mixture was heated to 70°C for
10 hrs before being cooled, and concentrated in vacuo to give a slurry. The residue was
dissolved in EtOAc (100 mi) and washed with water (100 ml). The organic extract was
separated, and dried (MgSO0,) before being filtered and concentrated in vacuo to give the
desired product in suitably clean form to be used without further purification.

61a: NRR'=morpholino: m/z (LC-MSW, ESP):310 [M+H]", R/T=3.33 mins
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62a N* "10 87 400 4.31 HO O 10 Exanple 13: Synthesis
of 4-(5-aryl-furan-2-yl)-2,6-di norpholino-pyrimdine

walemswatisves (66) ¢l NANCIN-"NN-I1-IN 1k¢I/GB26@b/000668

Cl Br j G 63\ 64 CNCNR:~N NAN Br , / A | / N~
15 65 66 0 (i) 2,4-Dichloro-6-furan-2 yl-pyrimdine

3 | utio f 2.4, trlch opyrimdine (0.5
(i) 49(9 a@’;‘ﬁa’%ﬁf )"y”'f’ nif4 d%(’léa’%{‘é‘? Eo. 1529, 1.36
To auiofion, ofﬂmEammpummtﬁaBmatoe’ur(aﬁ-za/'f)?;g/nrrﬂdir%ﬁ-ymmhé derivative (1
. | 09
e, ST i Aol o BRR harsa i 407 RYB (LB o)
addeghitiiiojassimmephogpitte %eq,)e&eeqolungis Was)dsmts@tﬂwan@brﬁr@@io@ﬂ)r 10
minutd3Gabr bk édlﬁtlo%%? %%(tﬁfbump%ﬁ)‘ﬁﬁn\é%aﬁgﬁgﬁ% 86 8@@%@ Gng 600

seconds, | ow absorption set action
degaggiRg. WA SERERtioNe tr RIS B MiRites VB Eecinareg éela\fals theptfiegled
and NéaSedundif th@dwﬂb&nnfd @ﬂc@hé@ﬁ&@%rﬁ(@bhn(@é&z)?o C, medium

absofshis Batika PSR e W5 Caeidh an hltses o @h%gg% 050167

concsmratelhhyaa}oeami pfwmm bpplbﬁarumd-llwcl h@»ﬂe tf'nél ﬂéiil@eﬂ products.

£ MW ECPY - 216
€ 1= i \,cuul ahr t

y \Lu VOO |V| | L
R/ PP iR i (1 |§ (5- Broﬁﬁ-fur%—ruﬁ'ﬁﬁl )Z, RT
€-di chl oro-|pyrinidine {64) 5 To a st%rr b M85 | u(rmims) of

A-A-y o 71

'L)ILIII UNTU- 0= 1T Ul diT= 2 yl'"RyIIIIIUIII L= Lo
rm)F) in DNF 0 M) Wwas added l\l-br%g\rm:u%:t%:q di riad
1.31 g, 7.|38 19 injd i onwi| se fashi on.| The
esul tant m xturé was >t\1 I at noomtenpergture for
2.5 hourg before being Sdilutéd in EtPAC (90 mM) and

washed wth water (2x50 ni). The organi c extract was

dried (MgS™4), filtered and concentrated in vacuo to

give an orange, sem -crystalline slurry. The crude 10
Examplei18u8ynthesinad Ag8-anylifbrant ag)-2 SrdimbirpHotinechyrimibimav e
deriJJ?ﬁeéer%Bred product (1.29g, 99% as a

Q=

cl
cl
Aoy L
Cl)l\)\CI \O’ & Cl . 0 I P i
3 \[
63 64
o]
o)
- O
N|)§N - N/KN
o] = |
Br \I N/\ Ar O = N/\I
. e

(i) 2,4-Dichloro-6-furan-2-yl-pyrimidine (63)

To a solution of 2,4,6-trichloropyrimidine (0.5 g, 2.73 mmol), 2-furanboronic acid (0.152g,
1.36 mmol), potassium carbonate (0.377g, 1.36 mmol)) in toluene (2.5 ml) was added
tetrakis(triphenylphosphine)palladium (0.08 g, 0.068 mmol). The reaction vessel was
sealed and heated under the influence of microwave radiation (130°C, 600 seconds, low
absorption setting). The crude reaction was concentrated in vauo to give an orange oil
which was purified by flash chromatography (SiO.) (19:1-Hexanes:EtOAc) to give the title
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whited crystalline solid in suitably clean formto be

used wi thout any further purification. mz (LC MSW
WESR0R847 [ MrH] +, R/ T=5.09 mins. (iii) PCT/GB2006/000668

4- (5- br ono- furan 2-yl)-2, 66" di nor phol i no- pyri m di ne

(65) 15 To a solution of

o S A A B T L T 5,

m/z (I(Q-VEW (5 SRB2.154 [Imwbl*) RARd. GBlnmhsil i sopropyl et hyl am ne
(4.21 g, 32.54 mmol ). The reaction m xture was heated
to 70C for 7 hours whereupon it was cool ed and

(i) 4-Ch-BroredumanZry)E2, @Ehloi@yrmiyinaf¥) t hen washed with wat er

Toa étg?éégomt@n ofCH 4 Bﬂzhlo(cl\@-ma-ﬁ yi bxﬁ[hﬁélﬁéjﬁ% 89?3@2@ z\é‘tﬁg%(zo

I n vacuo ude “f esi

ml) wag, a@qqdé%fbwoww@m(b%@ aga%wyl) {PS) pEtionwise fashion. The

resultant rﬁrxﬁ?eg%s é@%@%@@on{ @nipeMeurt R atZ 3 h&urs 9&?8»%%@19 dSted in
white cr line SO|I 0. 95 379 . (LC- NS

EtOAE@ mgga [’VR/Pr w1thF§ya]ter mMn e orgéqr\;) extract was dried \(/I\V/IgSO4)
filtered-ab-caroghtrhted anvacuy to) give én dbﬁ@é BB®I-¢triiQalmye $16fdTRE crude

d T ' fo .
resa e oyl Plbr 3% P B Rttt mopyet (e g8 oo
whiteg @ry@t?dgme @ol@ﬁiﬁ swtat»ly) cleam fo@btodiecisad eithduit ahy furiberepuaitickeidn 2

‘RPS?N pRr te boronic acid (1.2
m/z(l‘_j('i urv)’ tr| tasjgle%/?n gﬁg%'ﬁte (1.2 equiv) and

b| s(tris-t- butyl phosphi ne) pal I adi um (0. 05 equiv). The

p ed under the
(i) 4 (%Fotlﬁrl'ed#gga\hg“f&ﬁ jud 6%@2%@%@?%%6@) 150C, 600 s, nedi um

Toa a%ftﬂnpﬂf A PrBEIRQ-TURYY2-YiHeeb- ?'@H@Prpdﬁm\féﬁ@ (989, &1 mread) ipn

DMA E850R0) w8 aatigd moWﬂSlhﬁCtZWStd" 3384 &imd{)&naiN), Namgbptrcwbtmanwe
21 Tk e R B e ] SR Ryl i
was quoteidfand dilloyd wiﬂe pEDA (10€ nHRING then \gashed tvite watke $2x50 ¢h), dried

(Mgs?)WRéJnggn %&@gﬂ%@%ﬂﬁ %B‘or t'ot(g}’% c%lb%: } 0%1? "ﬂyje EEL0S has

purifieyy GEICOBNTOREESY (610-563-EO g8exE8es) tByig6thedifie coippaund

asa \Jd@iga gf%’talﬁwe@oﬂ@ %O %5’3 %’6 %§2\8/6'd—% o G%ﬁ 3§6 g@ l—ﬂg@@THpB@ @ﬂns

(iv) 4-(5-aryl-furan-2-yl)-2,6-dimorpholino-pyrimidine derivatives (66)

To a solution of 4-(5-bromo-furan-2-yl)-2,6-dimorpholino-pyrimidine (0.03g, 0.076 mmol) in
dioxane (2 m!) were added 2 drops of water, the appropriate boronic acid (1.2 equiv),
tripotassium phosphate (1.2 equiv) and bis(tris-t-butylphosphine)palladium (0.05 equiv).
The reaction vessel was sealed and heated under the influence of microwave radiation
(150°C, 600 s, medium absorption setting). The reaction was then diluted in EtOAc (5 mi),
washed with water (2 ml) and then brine (2 ml). the organic extract was removed, filtered
through a silica plug, concentrated in vacuo and purified by preparative HPLC to give the
desired compounds.

Compound Ar Purity | m/z RT
% | IM+H]" | (mins)
66a ~o0 95 | 469.3 8.57
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66h F 96 489 3.98

4-(4-aryl -t hi ophen-2-yl)-pyrimdin-2-yl am ne

(X* Exanple 14: Synthesis of

waletoswatisves (69) G RN-R R '"NR S Br SPEENBROobI000668
N%- Ps \rN Br 5 67 Br 686? 69 (i)
4- (4- Brono-t hi ophen-2-yl)-"2-chl oro-pyrimdine (67) To
a cooled (-78C) solution of 2 4-di brompt hi ophene (19,
4.13 @9 in di 308 nl #5843 aBided n- butyl
lithium (2.5Min 455 mml, 1..82 m).| The
solutipn was nm this tenperature flor 1
hour before the 2-chl oropyr|i m di nel (0. 47g,
10 4. 18mpob)—inras ot tof et Htel was
mai nt a %2% at -7 ¢r? gr f?%g ho%?g bef or e
being pllowed to room { enperjat ure. [Et hyl
acetatp (20 nml) W ol | owed by |DDQ (0 _94g,
4.13 np®%d . The 4091 { @28 dr 28Burlher 30
m nutes before bei rated|in vacuo. The crude
residug was purifi g h chiomat ggraphy | Si O2)
(7: 3- Hexanes: Et O the desired product
(0. 42937 —as— WO 2006/ 690167 PCT 6826061 GH0668 68 a
pal e ye @%MISO|inﬂhi orﬁes%gndégg?c tﬂggtitle
compouhd. mz (LC M5 ?) 1275 QN%FU+, R T=4} 72
mns. (iLi)
4- (4- Bf 880 t hi opher™2- y1 ) - pylr i18Pdi{ n492 || ad®he
derivatives (68) j;%lfoluticn of
4- (4- Bf ono- t hi oph <yi)-2-lchl or 9- pyri|mi di ne (1
equiv,|1.20 mmol ] in ethandl (30/mM) was stiryed at
roomt efper at ur e dfdtQ thi § sed uti400.4was4added t he
appropriate am ne (8 _eguiv).| The i xturle was heat ed
70C for 16 hours| Upon cbolijng the redction was
concen ed T yacyo A0 gr e fra WHE Gt S
di ssol Vggﬁi n Et O&{?{EO m) aﬁ6d Wag ed WlB't%E sht ur at ed
sodi um bi car bonaf e~8otuti on |{(100 nl). The orgapic
ext r act—10—was—seéparated—dried (MgSO,—filtered and

Rl
concentrated in vacuo to give the desired conpound in
suitably cean formto be used w thout any further

Exarﬁé&%&%ﬁ@r‘%%&%ﬁ ﬁgﬁ-/aﬁl\;llelq-?uggh(?n'n@-%p 59;)'3,'&?;?@-;).1@-515'&1%% %Br\l/\yatives

(69) 4- (4-aryl -t hi ophen-2-yl)-pyrimndin-2-yl am ne
derivatives (69) 15,70 a sol utiongof the appr opr&at e
4- (4- Brono-t hi ophe/t'Z-yI )-pyrimdi N yl am ne ‘R

n
derbyatd,ve (|l equi¥>Ny0.08 mmol) ipnAl: 1-tol uene: /(
Et@ﬁ al N=
Br

y ded— s No— N
N |
W w

Br Br

68 Ar 69

67

(i) 4-(4-Bromo-thiophen-2-yl)-2-chloro-pyrimidine (67)

To a cooled (-78°C) solution of 2,4-dibromothiophene (1g, 4.13 mmol} in diethylether (30
mi) was added n-buty! lithium (2.5M in Hexanes, 4.55 mmol, 1.82 ml). The solution was
maintained at this temperature for 1 hour before the addition of 2-chloropyrimidine (0.47g,
4.13 mmol) in a single portion. The mixture was maintained at -78 °C for a further 1.5
hours before being allowed to warm up to room temperature. Ethyl acetate (20 ml) was
added followed by DDQ (0.94g, 4.13 mmol). The reaction was stirred for a further 30
minutes before being concentrated in vacuo. The crude residue was purified by flash
chromatography (SiO:) (7:3-Hexanes:EtOAC) to give the desired product (0.42g, 37%) as
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tetraki s(tri phenyl phosphi ne) pal | adi um (0. 05 equi v),

sodi um carbonate (2 equiv) and the appropriate
whewendaéenci d (1 equiv). The reaction m xture RBEGB2006/000668

heat ed under the influencg,of mcrowave radiation

(14OC 30 m nutes, nedium absorption setting), cooled,

| tered 20 throu ilica plu
a pale eI il WA BurTeeppedraiy il gerae e s EETES; 685 oo
M+HEeRTe€d2 eongpound. Conpound NRR  Ar Purity mz RT %
[MtEHI + (mns) 69a N ~0 100 400.0 4.31 HO ~ WO
2006/ 090167 PCT/ GB2006/ 000668 69 Exanpl e 15:
(i) 4-(%yBromeghigpltein-2-yl)-pyrimidin-2-ylamine der/vatlves (68)

Asoltﬁtoﬁ%‘f L{BYAm hu{dheﬁgwg-ﬂ:@ﬂw H, L(h¥§¥l\?zl'2§ﬂ}1mo in o

ri er Y
e’changly 30 gyl wae,\ptquqg?éqt.@orn t@mpera eand qq tiig sqlgtlorpyvmddp{d then-R

approgné‘ﬂgarrfﬁé\{@l ei TN@“methreMa's HYAIN, 702G 16 h%ur%?’ugdjn Jo'éhng the

Qll—l—P}_firldo yrimdine-2, 4-dione
reactign Was y‘oraﬂe atg mwg{ﬂ&ﬁ g slurry whlea@@s digsolye t%Ac(150

mi) armmmeu With Batrdtde s¢dishg bnchBSnarmwtnona(mdo POt AsSdryanic extract

v BGOSR AN BRe SPryB'R rapatib o R S8

compstinid inisniggkiycesddom tolteasedeftimoue ameiurtgermifiediot.o 200C.

68a: Jﬁﬁ %tdﬁoﬁnd‘aﬁg ?hdei&/lélﬁg %9 336 @PH{] ﬁtiég r?,E,gl ‘evat ed

tenperature 0 nmM) was
t hen added and the resultant m xture filtered. The

(iii) 4-?@b/hlﬂth)’2?7§e)4\@%eﬂ/n%l%@ S/Bnn%tdey’@étﬁ/%s (0 nl) and then
wat er give a yellow solid
To agpiution of by PR BEI r(4-Br WhPP'ﬁ?VEZ‘%‘%@UHH‘ %mmmgieﬂvahve

(1eqlﬁ9%08|mmsu)urt RlyludiesaRaroPGE @aPeddesied Wi t hout any
tetrakﬁkr ey T%ﬁ%[lﬁfgrlle Wll{a&ﬂ@(mgé Séllgﬁ; %/?Sd\ég_ng%EéB%g?Z Lq'\l/JHi-vlsl]aﬁd the
apprdbﬂdtépmmmn ahich &l €qOR). The reaction mixture was heated under the influence of
microwave radiation (140°C, 30 minutes, medium absorption setting), cooled, filtered
through a thin silica plug, concentrated in vacuo and purified by preparative HPLC to give
the desired compound.

Compound NRR’ Ar Purity | m/z RT
% | MHHT"| (mins)
69a ~o 100 | 400.0 4.31




10

15

20

25

15 To a solution of 1
H Pyrido[ 2, 3-d] pyri m di ne- 2, 4-di one (5.0g, 30.65 mmol)

Wo poosodbuaene (50 mi), under an inert atnospherBCT/GB2006/000668
added N, N-dii ospropyl ethyl am ne (19.81g, 153.2 muol).
Phospor ous oxychi ori de (2§ 50g, 153.2 mmol) was then
added to the m xture dropwi se before the reaction was

Exantpient® Synthesbod 3-GY-Metind-£1-Amirneth Widenel-bedrazineh

'dSP‘,!ﬁ Fiafi@f-d-NaMise GerRtivdgs) di l uted in CH2A 2 (200
adh m?olre belﬂa pour ed c\ar %Iy 20 into ice water

(300 m). fThe bi phasi c xture was them filtered

t hrou bisn pad o e T™M kal i zed and
separiat Theadue lus phase was Bxtijacted furt her
with ChRCM. (2x100 andot he ¢ g~ gr gani c

extract dried (sodiumsuf'fate), filtered and

concentrated in vacuo td' gi ve a thicksyrup which was

used i nRif-Rrude fornmrfamr the next stepg 25 (iii)

2- Chl oro-pyrido[ 2, 3-d]pyrimdin-4 yl ar ne derivatives

e;rﬁ, 4-Dic /lLrI dﬂ_[__z,.3-h \m di ne

3347 nol) dill utxed i n nhdru THE (50

erMan nert a[tm)'&phire To tRT SN?&N '_JF
added thg, appropriate g (0.8 equiv) ahd the
resultant m xture stirred at roomtenperature for 1

(i) 1Hadido[ZBdipyréaidine abv-on2(06/ 090167 PCT/ GB2006/ 000668

A slu?r@ ot"@§mfh@ﬂt€@tmtcf A& thol n??’@ﬁt\'h%l) aé}gméﬁh Mrc"hto‘? de %%' *P"fﬁ mmol)

b1 car bonate sol uti on”caref [y . The sol was

and RofASAIURY qYpRGiR d?»%oﬁﬁ&agrn@bmwat% (%'F‘B “@athﬁﬁféitt’é‘a 8¢ &ﬁrlﬁ*m

mainfaineh af tﬂ%ﬁéﬁwﬁeu’éﬁlr&'%tﬁ et.mﬁglfégsmmnuté@, HaFF8 bbing hd8el keshooc.
ound jn su mto bhe used WIthOUt ay

The ’f"ﬁi{‘T’F‘h\e?S Pilmedser c%\'t“i’%% at "B‘S ?@é{ateﬂlﬁﬁﬁmw%ﬁ%ﬂdﬁ‘%S G0
Wate(' LZ@OW)Ma%Eh ad@&dlafdvihéltesultdrt misdurd 5It<madlST he(solidl was washed
with léot g N@{ ({Mml%?{(? az Iwnlg)colg)hﬁltegg{x% Oﬁ t§§r a{)ﬂ IIQVS\’/%BP\!JOVF\S H!
corregpadhdto the @tlertc)mmmdaﬁ‘dw D9re) la;spttatmtr ¢lagrefofm to be used
Withoq]arﬂzrferﬂ%err EGR&C% ?n %y &%'ﬂlé% V\E# Qﬁrdﬁ Y ahyinyifs (1

met h |ne eqU|v 0.8
nnDI) A reflux condenser was attached and the m xture

(i) 2, Iae;aémojc ,&jpélgfoy)gyr,}ﬁj,,l;pyp)s The m xture was t hen

the res precipitate renoved tzg
To a golgnpfity '6'061 wpvfﬁedlae&ﬂr%"ep@&&u Q-5p mmql) ip &glygpe (50
mi), WHdeaah hen atntcﬁsphere wsedddydn\hwrtosampyfewytdmﬁe (19. 81g, 153.2
mmo&é%aofslpé%tils ?&ppﬂo ge @l‘?):%g, ‘Loﬁf%ﬁwgslvdfg ev adzde& H‘oCthe mixture
drop&is¢ hefbet thy Ireddtior WaAhyatetheﬂI@mG @eﬂ@pudsy dihanixtode-vasrtheto[
concgntl?é'tétjc] ,ﬂ%b@ Q‘L é’n Xilltﬁéﬂ IH %H éle [20\5%15 N@fﬁre(geﬁ")g ;;Ic_)ere% carefully

into ige WileMBO0R W) Ad lbmbﬁﬁg)mWP iwa@ trendilteregd firrongtoa thinpad of faetite

™ nEutralized and separated. The aqueous phase was extracted further with CH,Cl,

(2x100 ml) and the combined organic extract dried (sodium sulfate), filtered and
concentrated in vacuo to give a thick syrup which was used in it crude form for the next
step.

(iii) 2-Chloro-pyrido[2,3-dJpyrimidin-4-ylamine derivatives (73)
Crude 2,4-Dichloro-pyrido[2,3-d]pyrimidine (6.66g, 33.47 mol) was diluted in anhydrous
THF (50 ml) under an inert atmosphere. To this was slowly added the appropriate amine

(0.8 equiv) and the resultant mixture stirred at room temperature for 1 hour. The reaction
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derivative (1 eq, 0.20 mmol)in isopropyl alcohol (5
m ) was added the appropriate 20 al dehyde (2 eq).

woe@biogoleri d was then added until pH 4 was reapdiEGB20DA00668

reaction was heated to 89C for 1 hour whereupon it
was cool ed and the resultant precipitate collected.

was cQRERREY TR NG ST LY BEGTULETO SR Rk 0dec,
The sBiith wasythen filtelRd arfdvirddhed (with mere satbrata sOHiuBPbiGRBbhai: DBition
con 5 o e e o e P

fuﬁhenﬂY@ﬁCpﬁqmt ein was isolated from HeLa cell cytoplasmc
73a: r@l’ékf-a&BrpWI:HomWE@RE l@f&‘v@'ésﬁi ) S5 VR, REL VS i

determ ned essenti a as ’'descri bed previ ousfy usi ng
reconbi nant PHAS-1 as a substrate (ref. 21). WO

) d
(iv) 22»0%/ @iﬂgg(cg.lzzéj c{;’gg@gg@ﬁﬂ 4 ylanird &ermm/e@qm;oun s

S n 15 The
To a §egR B WL SANBRH GEOBI S Dt 2ot 08 PREBIERZn 1. 5
ChlorbiMridbja,3- ﬁbyrmﬁdm 45,mam|5é deflativel@asquil20.4 rddbl) add’1- 17c,

methélgydrazzzr? a( 8%1 aG(E% Z% c%gde/ngs%r w 596&%8%? B(ygt%gfwﬁufe

heateﬁ@ﬁrlimocw PGS 6Bhe mmumffves theoeotled (0°Thend thkelresmitag

preciff @ SRBY S & ficdtioh (EHE UL dRAT BAR BELRYE SR BIETo be
used giheut apy fugher pupfieadioNat | Acad Sci, 91, 12574-12578

73a: l(lﬂzR94)norp%)>nr%abﬁ/tz'(m4wsﬁN @é éhzeﬁe[MJr HI' BT=33143ins (1994)
, Sabers, et al em 27 825- 822 (1995)

5) Abraham Curr QO|n ImTunoI 8, 412-418 (1996) 6)

(v) 2-mmym'-1amy/hiaétby/idaeéjlhydrb%o}-@&ao@,%]bm&h-zﬂﬁarﬂi)ve
d .Bturn?SB, et al., Proc Natl Acad Sci, 95, 1432-1437
eIvalvgd8)”’ 8) Terada, et al., Proc Natl Acad Sci,

To a 8dlytbh47 Thel ApBdprialcdB-gY-Methyl-hydrazino)-pyridof2,3-d]pyrimidin-4-ylamine
derivative {1 eq, 0.20 mmot)in isopropyl alcohol (5 ml) was added the appropriate
aldehyde (2 eq). Acetic acid was then added until pH 4 was reached. The reaction was
heated to 80°C for 1 hour whereupon it was cooled and the resultant precipitate collected.
The solid was washed with cold isopropyl alcohol and shown to be the desired product.
Compound NRR’ Ar Purity | m/z RT
% | IMHH]" | (mins)

75a * oH 1 99 396.9 3.03
T |8
o

75b N <5 79 | 4249 | 322
N

Oy

O

~o .

Example 16: Biological Assay

For mTOR enzyme activity assays, mTOR protein was isolated from HeLa cell
cytoplasmic extract by immunoprecipitation, and activity determined essentially as

described previously using recombinant PHAS-1 as a substrate (ref. 21).
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73 Caims 1. A conpound of formula I: 5 A-B-C (I) and
i soners, salts, solvates, chemcally protected forns,
and prodrugs thereof wherein: Bis selected fromthe
group consisting of: NIN A~-NNN RN ICl H
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101 where R" is Hor Me; or Bis a divalent C5
het erocyclic residue containing one or two ring
wheioenoasbDNE; A is: RA3 RA2 XA/ RAs RAs 15 REGI/&BE006/000668
RAS are independently selected from hal o, OR and RAC,
where Ris Hor M, and Cis Hor Cl alkyl; XAis
selected from N and CRA4, where RA4 is selected from
RefergneeRistCHoOH, CO2H, NHS2Me and NHCOMe; RA2 and RAG

The f@loidg GIROMBABRE M| §R&iR fcBBofaibyHefdiéce. and OR; 20 or
RA3 and RA4 together with the carbon atons to which

they are attached, or RA2 and RA3 together with the
1)Br@m,baml.amm,em,wbeabsmlmey) are attached, may forma

hef ergcyl i c, or ring, containing
2) Ch%ef%l.a °% %ty%‘lc socéé)A zﬁqg%%b%@ere if Xis not N,
3) Sabatir@, et of., (3911078 R&213¢ (1994&6 arenot H Cis: RC3 B Y
4) SaBersAteta#E’J :o%h%%??, gj angb%t ed fromNand CH, Y is

el ect ed ! is selected from N and
5) Ab@?@ﬁ‘ OrePnin Ingraiech il d14-# 6ht1PPGhal o and an optional Iy

6) ScﬁMB&E'ahHi-%ﬂ (N;IP%E @5312@9 2@50)7 heterocyclic group; 30
1.9M, VO 2006/ 090167

rou
7) Buply @b dlpo Bk 4 SeRIEH48) 1B RO N N 10RO N N
8) Tehhdaydd 41.n PEIcOV AvaY Sepotelautadshbyigeap or two Cl4 al kyl
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or, when X and Y are N, RC5 and RC6 (when Z is CRC)
together with the carbon atons to 5 which they are

wa@edaoaomae? may forma fused C6 aromatic ring sePEDGBA06/000668

fromthe group consistin 3of. R C6 RC5 R C6 OX~l Rcs
Rcs Recs MeO Ove x |N wtH™the proviso that when X and
Y are Nand Zis Nor CH RC3 and RC5 are both A
":~'"-N.N, norpholino, then Bis not H 10 2. A
Claii@npound according to claim 1, wherein A is: RA3 RA2
RAA B RAs RAs 3. A conpound according to either claim
1 or claim2, wherein RACis nethyl. 15 4. A conpound
1. ackoordpawgdiad faumyladne of clains 1 to 3, wherein RA2 and
RA6 are selected fromH ﬁqu . 5. A conpound
according to any one of cl ai l1to 4, wherein RMd is
and igmners 2¢altg, solvatesnplraumichllp potactiidfgrmisy aast prodngs diferedfai ms |
wherb®: 5, wherein B is selected fromthe group consisting
_of: N -\ ANCA\ AANNNO \c A\c S4c c WO
B is seigrigdom e goern emsistiey 600668 75 A ", ,N.N.% IN 7. A
conpound according to any one of clains 1 to 5,
wherein Bis not: R when RNis H 8. A conpound
according to any oﬁw QPa\Qf[sgﬁl t® 7, wherein at

| east two of X, Y

where R" is H or Me:

or Bis a divalent Cs heterocyclic residue containing one or two ring heteroatoms;
Alis:

R* and R* are independently selected from halo, OR® and R*®, where R® is H or Me,
and R*®is'H or C.4 alkyl;

X" is selected from N and CR™, where R™ is selected from H, OR®, CH,OH, CO,H,
NHSO,Me and NHCOMe;

R* and R" are independently selected from H, halo and OR®;

or R*® and R™ together with the carbon atoms to which they are attached, or RA2 and R*?
together with the carbon atoms to which they are attached, may form a Cs.s heterocylic or
heteroaromatic ring, containing at least one nitrogen ring atom;

where if X is not N, 1, 2, or 3 of R* to R are not H:

Cis:

RCS

=
Ry

R
where X is selected from N and CH, Y is selected from N and CH, and Z is selected from
N and CR®?;
R® is selected from H, halo and an optionally substituted N-containing Cs.; heterocyclic
group;
R% is a group selected from:
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9. A conpound according to claim8, wherein all of X

Y and Z are N. 10. A conpound according to any one of
w@b@isnomib7to 9, wherein RC3 is selected from BROI/GB2006/000668

nor phol i no, thi omor phol i ng, piperadinyl, piperazinyl,

honopi perazi nyl and pyrrolidinyl. 11. A conpound

according to any one of claims | to 10 wherein RC5 is

m)r pholino. 12. A pharnaceuti cal co 3si ti on

npr SI a conmpound of A-B-C (1) and a
har ce |cal yNaccept abl e arrler dl|u%’§/
N\/\herel B isy Iected f n t he gro consiyst/ ng of
*AA~NH*,N% I’NI RO 20 where RN | sHQf Me; or

is a divalent C5 heterocyclic residue containing one
whiclhgroupnayibegelested by @ne peiwo Qjalkyl JRATSRAZ cajbiky groBp; R A5
RC if4A6 RA3 and RA5 are | ndependent ly selected from hal o,
OR and RAC, R s Hor e 20 and RAC is H or
or, Whﬁn VL] afe%A réﬂe‘F eéwhen 3'ﬁ&ﬂﬁ R tegrihermiith theprsben atams to
which the§ atefttfed ﬁ@md‘ln a%ed@%at%ﬁasele%g%mhép%up

NQTCO\(E; RA2 and RA6 are independently selected fromH
consil9®and OR, or RA3 and RA4 together with the carbon

atons to which they arerg@attack®d, or RA2 and RA3 30
toget her w td@s@:@&r bon @ 5t Quewhi cthct hey are
attached, may a C5. 6)hd erocyl r

het er oar omat i ¢ NN, CQ i nloRg at t one nitrogen
ring atom WO 2006/ 090167 PCT/ (382006/ 000668 76 where

with the ppovise thastwhgn XianddY arerN ndoX isRhor €1d, RAGNdRS® aretboty,  C
is: RGB Xy 8s s,¥ Rcs
v \N/

morpholino, then B is not H
2. A compound according to claim 1, wherein A is:

RA3 RAZ

RA4 B

RA5 RAG
3. A compound according to either claim 1 or claim 2, wherein R*C is methyl.
4. A compound according to any one of claims 1 to 3, wherein R* and R*® are
selected from H and OR®.
5. A compound according to any one of claims 1 to 4, wherein R* is OR°.
6. A compound according to any one of claims 1 to 5, wherein B is selected from the

group consisting of:

L Sy
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where X is selected fromN and CH, Y is selected from
N and CH and Z is selected from 5 N and CRC6; RC3 is
w@edoeomEe? from H, hal o and an optional ly substPE€TIGB2006/000668
N-containing C5_7 heteroc¥cllc group; RC5 is a group
sel ected from OR O O CR N NNORN 10 which
group may be selected by one or two C1 4 al kyl groups
or a carboxy group; RCB is H or, when X and Yage NS
RC5 and RC6 (when Z is CRO) together with the carbon
7. atformnpicond whearting teeanyane obtidims Hed SmaperbinBisaof: used
ic ring selected fromthe group consisting of:
Whengmggcs Rcs Rcs Rcs . Res | N 15 MeO Ove /N 13. A
conmposi tion according to claim12, wherein A is: RA3
8. RNconfinEAscdRiifg %Oarr]f‘!)ne'gf GAMBASH ¥l AReBRGR fe%bﬂ&otor’x Y
either claim 12 or claim13, wherein RAC i's nethy
and Zafe Na conposition according to any one of claims 12 to
14, wherein RA2 and RA6 are selected fromH and OR

o, £ EEmedp AR RAle TP R oE Ko g paad e . O T 1

PCT/ GB2006/ 000668 77 17. A conposition according to

10. congeou?lla a%l:o‘fﬂj 1olghy o e OP CIN}Q%elrtg &ﬁ%{e N I?%ls € ecgeéffEPPTN

group consis
morpholmoothxmr@jphqhno -plneraesjlral Slpeezmylch@noplperazmyl and pyrrolidinyl.

11. A compound according to any one of claims 1 to 10, wherein R®® is morpholino.

12. A pharmaceutical composition comprising a compound of formula I
A-B-C (D)
and a pharmaceutically acceptable carrier or diluent, wherein:

B is selected from the group consisting of:

A C
VN\N/ A NJ /C

Iz

IIRN o)
where R" is H or Me;

or B is a divalent Cs heterocyclic residue containing one or two ring heteroatoms;
Ais:

40
R* and R* are independently selected from halo, OR® and R*®, where R° is H or Me,
and R*®is H or C, alkyl;

X* is selected from N and CR*, where R* is selected from H, OR®, CH,OH, CO.H,
NHSO;Me and NHCOMe;

R*? and R are independently sefected from H, halo and OR®;

or R and R™ together with the carbon atoms to which they are attached, or RA2 and R*
together with the carbon atoms to which they are attached, may form a Cs. heterocylic or

heteroaromatic ring, containing at least one nitrogen ring atom;
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18. A conposition according to any one of clains 12 to
17, wherein Bis not: INRwhen RNis H 19. A

W@ 0vpo%i1s7 on according to any one of clainms 1.PCT/GB1®6/000668

wherein at |east two of X, .Y 10 and Z are N. 20. A
conposi tion accordlng to cPa|n119 wherein all of X Y

wherf ik 0S. £3. 963 ok PR R SteastPe “Celectod 15 from

Cis:nmor phol i no, thlonDrphollno, pi per adi nyl, piperazinyl
honopi perazi nyl and pyrrolidinyl. 22. A conposition
according to any one of c&al 12 to 21, wherein RCS
is norpholino. 20 23. :A ound as defined in any
one of clainms 12 to 22 orZ rmaceutically acceptable
salts thereof, for use in a yethod of treatnent of the
human or ani mal body. 24. The use of a conpound as

wherg &fis neldcted framyN amkClofY islsalented I2nt I aB@ Coir and Z is selected from

Nan@&gﬁﬂaceutlcally acceptable salts thereof in the
,.prepdration of a medicanment for treating 25 a disease
“ insriegted Bieradi, Hiplq ansl anrptionally swbsiiutedNORONtaBINg The hetewcyclic

gmu@ccordlng to claim24, wherein the di sease aneliorated

t he |nh|b|t|on of nTOR is selected fromcancer,
W B-5¢l§6{5Ad'98Y on, i mmune tol erance, autoi mune
di sease, inflammtion, bone |oss, bowg disorders,

o hepat d i brosis, hepatlc necQggls r heumat oi d

rthr{fﬁ restinosis, di allogfgﬂt vas ulqagthy,

sori &si bet halass , and agcular céfgff ons.

IMD 2006709016;6221/ 006/ 00668 78 '96. Thgi—dse of a
* conpound as déflned in any*one of clains 12 to 22 or

whlctppl%ﬁgfrﬁ%e's%@ e\ébﬁﬁg BF%' 141":‘3ﬁ<| %OLté;;]sec{reaOf ron)éProHB,t in

ion ot I camen
'%Hhcer therapy or for potentiating tunour cells for

or, whEPR B M arding Red Qi 5 %enrﬂg'cﬂCBﬂGg&ﬁerW% OSEAPRUNL &

agents.
which they are attached may form a fused Cg aromatic ring selected from the group

consisting of:
RCB RC5
Cé6
R — R R . R®®

Y/ \/N

N MeO OMe

13. A composition according to claim 12, wherein A is:

A3

R RA2

14. A composition according to either claim 12 or claim 13, wherein R*® is methyl.

15. A composition according to any one of claims 12 to 14, wherein R* and R are
selected from H and OR°.

16. A composition according to any one of claims 12 to 15, wherein R™ is ORC,
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17. A composition according to any one of claims 12 to 16, wherein B is selected from
the group consisting of:

A N N A A A

18. A composition according to any one of claims 12 to 17, wherein B is not:

A [
VN\N/
IN
R™  whenRVis H.

19. A composition according to any one of claims 12 to 18, wherein at least two of X, Y
and Z are N.

20. A composition according to claim 19, wherein all of X, Y and Z are N.

21. A composition according to any one of claims 12 to 20, wherein R®® is selected
from morpholino, thiomorpholino, piperadinyl, piperazinyl, homopiperazinyl and
pyrrolidinyl.

22. A composition according to any one of claims 12 to 21, wherein R®® is morpholino.

23. A compound as defined in any one of claims 12 to 22 or pharmaceutically

acceptable salts thereof, for use in a method of treatment of the human or animal body.

24, The use of a compound as defined in any one of claims 12 to 22 or

pharmaceutically acceptable salts thereof in the preparation of a medicament for treating
a disease ameliorated by the inhibition of mTOR.

25. The use according to claim 24, wherein the disease ameliorated by the inhibition of
mMTOR is selected from cancer, immuno-suppression, immune tolerance, autoimmune
disease, inflammation, bone loss, bowel disorders, hepatic fibrosis, hepatic necrosis,
rheumatoid arthritis, restinosis, cardiac allograft vasculopathy, psoriasis, beta-

thalassaemia, and ocular conditions.
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26.  The use of a compound as defined in any one of claims 12 to 22 or
pharmaceutically acceptable salts thereof in the preparation of a medicament for use as

an adjunct in cancer therapy or for patentiating tumour cells for treatment with ionizing
radiation or chemotherapeutic agents.



