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WD 2006/ 090169 PCT/ GB2006/ 000671 1

2, 4- DI AM NO- PYRI DOPYRI M DI NE DERI VATI VES AND THEI R USE
WADMIER6d NHI Bl TORS The present invention rel aPE@BGBR006/000671

compounds whi ch act as nTOR,inhibitors, their use and

their synthesis. 5 Background G owh factor/mtogenic

+ 4 -RIMINtHYS AP P RIMO IR AR TIYRHE i AGSTHIFR BSK AAJEIR INHIBITORS

(P13K)/ AKT signalling pathway ultinmately | eads to the
key cell cycle and growth control regulator niTOR the

A f | al ter LvelLy referred
T BrOSE Re RBlor 30 cOPBAIE Wfich PR L2 ity el L€ ano
theprspitbésiy., RAFT1 (rapanycin and FKBP12 target 1), RAPT1
(rapanycin target 1) - all derived fromthe
interaction with the FK-506-binding protein FKBP12,
Bagliowpb (sjrolinus effector protein)). nTORis a

Gr%%@a ﬁacgr{lé g& é’% neoqruegﬁ'nos&a?lg ﬁﬁgSl{é)\l/% Fi}%r oxw'%ﬁ“%
snguajmmaﬂuw Llfimhetely taide tOTIORkEY crlisRge Andgrowtilcohjrol Egigator
e ! e ?‘ﬁg@%ﬁy (pIRalvEN THORERE oo chpr Reni2
angy GRBMyYey af&pgta@dﬁrpt@md Tﬁ)(ranawcm paEikBRESieraghd), RAET!
(raPArRin tfa?@j& hy— Qi?@@ﬁé& fror% 16k infNREKG RN (M- mﬁkﬁl&f‘ﬁmtem

rotein At axi a-tel angi ectasi a nutated).
FRBR i SEB L s SHPHPY TP o PG Fip THEmelish e Hgorine
kmamd _a@@d@kgigﬂély %?Gmt ; %{z@?marmﬁerﬂo@@mb%xoxbmmWnsewed

onui B) . e nus .u
o T AserAsts: Arpnis BEUR ) st Defoer OfheRaAnasa e
kind€eRPIKK) fanolly dfpreteias tioeitodisv@iersihalmoir®!dgy ( eatatytitadoniai) avith

P

Plééegas@z Iﬁé&%&g %rﬁ%ﬁﬁﬁ%gﬁggﬁl aH &GCE P?<tcs L[ﬂfA %Eggnﬁmtem
kinaga). AT | ER@xig)elgngidotasisbnepted). TIORIdits th eeatalytie derndin édtha $-
terﬁ'nn%@ %T@h chRditk %tlQ{B@E/r%cﬁ%olnpga&%Yﬂdnwggﬁgéﬁ') (FRBY At the N-

pI'O iferation, IS I n part overn

terfningh &P 52 2OHEAR(pninotin EF?@@‘W&@WE‘QMSUBH@EW?&%I a0 T6R)
md@fs aRbfodRd hila $fbré éﬁ&mmaahsl éJWST (RS ABLTRRAH) dbh'ulaﬁ‘ts SRBt the

roteins invglved in cel 0
oty EeTRinsB ST S ST AT SoRBUT Jg8 (BT Eher. 561
ph_ospho_r ylati on of the eukaryotic tr ansl ation
TORRRt) Rent e oo PR o) R e T Rgon
whighiglig pattigeverbgd petransiatiom itlbomat @R dependamnt phosphweylation of S6-

kin %)é: (%%Ki&?%w %h%ti&%ﬂ%?@&r{g g%'te%gv Mad lrﬁ:%l cycl,a grrroegr%ssion

ctivation o e Si I|n
(refss 7@é§@w§wmd@nt tramsigtiomis regutpsed t@rfbwhospa@w@ﬁ@n eiirtie eukaryotic

traﬂ&étro'n@rﬂﬁaﬁloﬁ "F’eg%sﬁi' (@@:49 bIQ@iF@ kRERe (4mbP1 fiﬂ-ﬁAé‘ﬂ_ RThig
he control ogressi on onl Yy under
OGP G AS- BB B0 T ALD ARG TITR TRy ghan active
eleFgmlslbudigcoﬁmad@ndWeQSn ké‘f’é;tmﬁar’mPfAdTVeﬁBn@ﬂﬂ\esé Bigalitas
ate cer tc;’:lnume ?ncer s and

elemaegpﬁ i3 geﬁ)erqda?tmlﬂsf (gul growth actors an S suggesting a

gatekeeper role for mTOR in the control of cell cycle progression only under favourable
environmental conditions. The PISK/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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I ndependent activation in, for exanple, PTEN deficient
cells. nfOR lies at the axis of 35 control for this
wQaiokmepteand i nhibitors of this kinase (e.g. sPCDGBRAWS/000671
(rapanycin or RapamuneTM and everolinus (RADOO1 or
CerticanTM) are already approved for WO 2006/ 090169

6/000671 u r ess d
e SRS e Pl PRI A0 13 P Sl are oo
recevingipaitisglapiaterést as aovel agentsfot cemsenmaéheragent s for
cancer treatnent. Tumour cell growh arises fromthe
deregul ati on of normal growth control nechanisns 5
Turgerreel gravile atisps rogt the dasaviatianms persrad promitheqntiehipeghanispe

sua%hhé %@Hftu%@%@?ﬁs%or'f&mﬁ&ﬁs) RiHeSRBRtATRIr aurbi)résfésﬁs the
honol oqgue del et ed

romc rormsorretenfg '\a(g%
ph‘g’%’ﬁétase ardis iR famo'rgusiieipd tomh WmOFP'B EH?:eH“S gene,
als6 XNGRH Ss (nWﬁéa)m nﬂnﬁﬁald&iﬁﬁn&h@ﬂﬁbd@(l\ﬂl’lﬂ@) fas Bégindhba &nplay a

t d
siohfba ksl Fiinl ¥ artos? BAEB Pt oy Rg turo §Gigngposor after
p58l Upld 335% oﬁg!Loblamdmeendoaietrmhahqmosmatoenmmsn bavesohatie
' . f this | fs.
m@RRE b oclglo bR AR R B OO0 Phositon aob Lo
bi sphosphate (PIP2) to phosphatidylinositol 3,4,5,

Pid é&b&%@&%ﬁhéﬂ@&f%t&"@ '5' @i&prPIE{%té %lﬁﬁ%@%ﬂ&épﬂbﬁyﬁ&{sml 34,5,

renDVIW% fromP roduci

et R T TN o e ot TS B et BIP3
prdﬁhE’ Bg WP LP&@R d r@qf'ltl‘i'r?l &ct Wﬂanﬁﬁﬂﬁarﬁéﬂp‘rd@c%ﬁe%& Ripb %lch

as n ownst rea nal lin casca
reqr Wtcfta“fjéh‘tsr?éﬂeﬁt‘?ﬁ ’t\KBfai%P knppn @ﬁ§ gk@%ﬂ@@ dBW“%"PERP SIg 'P8
casb@de ﬂ@&ﬁﬂf‘r mﬁht@d{ ek absedbe OfPTEN]ItISeré &Sﬁaﬂﬁoprléié'l'rengnl?tlon of

.becones ectlve st t ce

g FEARTE, ART EeapRES plechi SrkieR dyitd AR EH RN R
detelgelatbelr dgiditatniative oéchahiss fmethb dgriegwiatidni of ghipeaicigslling process

is tlhg Jeﬁf:ﬁ@r‘tl tli%%ﬁto'f g n‘?ﬁér‘t %?T @#M %gForrfl 061%QIE)h$ U@f %Sﬁe

ISO
appwenfea@@@peé@mwtwwthﬁ mytaptds tavgliito fesultin Weﬂ 61h%sul t

précﬁhct.cm: mﬁ%@&%@blﬂn@meﬁ&@% tvhen theFLSSBABPPYEN Bar XS Rtsaf
functi on of EN can count er act

'nqr%s@eégea"@ Pk Jrusy %?H'@'.[‘S'P@re?%%'gf‘ég'ﬂﬂ fodn QR and

cohsEyueRBeRk Gdvgiaabdrh AgtivariTOR and consequently, its
downstream activators. 25 In addition to the evidence
linking mMTOR with cell cycle regulation (fromGlL to

In Sdgifitmste the eumivbntdbrikingmhi OR miitb celbéyclelraiRilateafrors Girto S-phase)

ang ﬁll;oH\;cmthHt%? o?fnTUFﬁ%‘éulfsqng h‘m'h%&%p b f @gg‘r‘gg%uht‘orﬁé\%ng‘? s been

down regulation o Vlty resu .
shewh thagdowin teguhammfthPR @rivity esplts ingell grewth intibitig (Reyviewed in

refgh'? 1 & ﬁ‘ébwpfhb 'th\pr‘n InfRibitef of TSR, ré&%@% Cb&ent@%lﬁ’cﬁ{s IoYoliferation or

bits proliferation or growh cell's derived
QNPWtBﬁ’T gelle é’ﬁ@‘@dcffont 7 &a0\ge of Y55ee bpee PPCQSQSSSW@EWH% Tecells as

well-gRklsSdaRedRomal diverse r%ﬁéé & t@ﬁédr\(ﬁjésﬁrfcm@!lr@ rHhBERIyBsarcoma,
o P i B AL e e S e Betqgrroms.
pabedebtid cangnaraa sl breasttaad pakstat@arcinoma (reviewed in ref. 20).
Rapamycin has been approved and is in clinical use as an immunosuppressant, its
prevention of organ rejection being successful and with fewer side effects than previous
therapies (refs. 20, 21). Inhibition of mMTOR by rapamycin and its analogues (RAD0O01,
CCI-779) is brought about by the prior interaction of the drug with the FK506 binding
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pancreatic carci noma and breast and prostate carcinonma

(reviewed in ref. 20). Rapanycin has been approved
wa@paelomisn clinical use as an i MmMunosuppr essaneCT/GB2006/000671

prevention of organ rejection being successful and

with fewer side effects than previous 35 therapies

(refs. 20, 21). Inhibition of nlOR by rapamycin and
projteins, Fé‘{Bé‘H@g SubsearRamyOtbe compiex pIAYIBR 2/rapasigin thap bings ipfhe
P%_ il ST TR 8h@mhibRhedolhgred Al g froemTBRO6

i nding WO 2006/ 090169 PCT/ GB2006/ 000671 3 protein

FKBP12. Subsequently, the conplex of FKBP12/rapanycin
Tht PeRnixut ﬂ&n-&&ctfiaémhlﬁtaﬁ ¢ e, nyed400E @F?d mdmlamhin hilgcshavheeen

oSS, B FOPHIIS e {15 cot

dom@inhtofeerproteing es. @ 1 &Fvethérde the ibhilsitiovef mtoR mlrlcmrt byt $veall

mefest B8 JytlSS g (i feaf i sl Eheh BRI IARKNRR OB

- mTdRcanmol bansimirthe fipsiEar a‘ctu\mtmg sianaly tosthe ipwnsispeaifeetsrs of

m1tdc9f§ s el %Pgi&% aﬁegt%f ‘%Qf"%t IE elsbfsh&ﬁﬁth'a?ﬁét all functions of mTOR

nonstrate ase nrOR cannot transmt
are fppanpeo rse@ﬁ*ﬁva@ﬂti {ig MAY e reéqt%ﬂ '9 the,Ohsepratipiiat By cin alters

thf&]‘ bRfhie rp?ofﬂg of nﬂﬂ(%ratl?éﬂ@t%nlnlﬂﬁﬂnrﬁ@ﬂ%ﬁﬁ;tlkityw €e (réEfzs) %brefore

is also shown that not all un% 10(3:? wale
itip arpRAgRY thatsdiRgseidpman repta hiiior g Htatéa’etad“?rﬁé cctive
infbigebMatorRn that rapanycin alters the substrate
profile of nTOR rather than inhibiting its activity
per se (ref. 23). Therefore, it is proposed that a
In kit etodapemhyaint abdity ©dndush glomttoinhibftionf@Rstrsis) ratsapwmoigbt,

raPegrfoec nt a'mde Is depgétf?/i % Réveq;ele g%vn tq)?o hgtlg met WOii&y of a number

Ins a uce tion
of(cbgmmberasles)nCIudmgtcgptatm orarngmhecmr@ﬁahwpwmarwvte%d in ref. 20).

P&gﬁtfatf@rt ef\tgrﬁsdiﬁiﬁé%laggr?mdé&‘awell lené’ RLELALS Bd dtﬁ@rved following

gtOtOXICIt chenot her api es . i ncl ugl g
inkiPigen ﬁtmmRérﬁﬁﬁﬁbﬁw&Fﬁmﬁh@%R‘S@&Bidét‘?? t(arse%twm [apamycin
ar{aﬁ;gueggr)a shoﬁﬂ %Ulﬂér%eldﬁﬁfﬁ@écyh@ﬁealn@ @aficdl eitheodlonendtic ed

al s bee ed foll ow ng .
an?ﬂ'ﬂe}HP't‘ P"’Bho @Q‘eﬁ {214%)%%%“ mental and clinical
eV|dence has shomn that rapamycin 20 anal ogues are

T q & %nggﬁt\?'ng FOR &tan%gégocq'i}ct%f dét@ hh& fo%&éébﬁ;eciﬁﬁt 86n of mTOR via

or 1n eérapi es
rapsmgcin ef iks anb®gués. 2wevehas vuateﬂ ah@\feothetqnlydtonrwwycm agents

tthgv%‘egtt Péb\{m&@toq%@t R@@R %H\ﬁ@%aoenkthéﬁé' d&'rﬂdtrpﬁrgéﬁtedlm—m

nycin or i anal ogues wever, as no

mamﬁn@m @rﬁéhebﬁwl lﬁ@'ﬁctﬂ%tbﬁ?ﬂﬁeg%a%@ﬁt@turaiQ“thS‘tWCH%E’\‘Pé'“'” (ref.

zgeen reported to inhibit nTOR s activity via a kinase
omai n targetted nechanismare the small nol ecul e
LY294002 and the natural product wortmannin (ref.

Sahmarpeiii Mvéttionhe | nvention 30 The present inventors

ave identified conmpounds which are ATP-conpeti ve
ThepieBentdipventgrs have identified compounds which are ATP-co petmve inhibitors 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 formula I:
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nTOR, and hence are non-rapanycin like in their
mechani sm of action. Accordingly, the first aspect of
W0 b@epe@Esent i nvention provides a conpound of PCF/GBR@6/000671
| : WD 2006/ 090169 PCT/ GB200§/ 000671 4 RN-NRN2 Xl L
N X~X NNRNa RL R N4 and isoners, salts, solvates,
chemcally protected fqgns, ,and prodrugs thereof,
wherein: one of X1, X®>@fd X3 is N, and the others
are CH, RN and RN2 , togkether with the nitrogen atom
to which they are axfachetN orm a ni$rogen- 5
cont ai ni ng heterocy@ i ¢\« ﬁlg havi ng(l rom4 to 8 ring
atons; RN3 and RN4 todet hér \Nlth the nitrogen atomto
whi ch they are attached f or mrRY’ ni trogen- contai ning

ang ‘lz"so% chgll g?lvét E ng Spr&t?&!eé"fo‘i’rﬂ %nﬁ'ppo%rl%[ glqgeofp\wherein:

Fnvention' pro
Onph&)(h%&eimm)@ai deﬁb%oﬂwer@rarqucorrprl sing a conpound of

R Qﬁ'd ﬁmr % eﬂ%’?%ﬁ ti?éﬁtr%;eﬂ@%nqﬁnc\ﬁ%ﬂ ﬁ"\@y %x Eﬁe‘?itf@m 5 nitrogen-

carrier of l"'uent hitd aspect o e present
conﬁammtheéﬁﬁocpfpwlrwé@vagér@mfof@&orlr\sfatqrn% fi rst aspect for

RMISRY R tagetﬁ@tvhmdh@ﬁ.trs@&ﬁétm rtu wﬁﬁf:h tHa§ ahUSTRBh&Y foRh b MRfogen-
body. 15 A fourth aspect of present invention

COBﬁalﬁ\ﬂgd@?’?Wé"‘Uw QS“P"“Q fTSB‘r?p@Lﬁ{H‘gcﬂ*‘”F%r mulall: NI N2 R
1-1 NR 4si ~N2 N3 1f~~ X~XL NNR R R N and

' , |t t h | t ed ,
ARNTrSir A S hreR R Il R SR ShB st
compdsicqaeonpdwd df thedrstragpert dnd 2 as@manalticallyaticeebtiyle timrder or

di@éﬂ?i bition of 20 MMOR, wherein: one of X1, X2, X3 and
is N and the others are CH

A third aspect of the present invention provides a compound of the first aspect for use in a

method of treatment of the human or animal body.

A fourth aspect of the present invention provides the use of a compound of formula I}

RN1\N/RN2
4
RN3
I
RN4

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

in the preparation of a medicament for treating a disease ameliorated by the inhibition of
mTOR, wherein:

one of X', X2, X3 and X* is N, and the others are CH

RN and R™ | together with the nitrogen atom to which they are attached form a nitrogen-
containing heterocyclic ring having from 4 to 8 ring atoms;

R™ and R™ together with the nitrogen atom to which they are attached form a nitrogen-

containing heterocyclic ring having from 4 to 8 ring atoms.

Further aspects of the invention provide the use of a compound as defined in the fourth
aspect of the invention in the preparation of a medicament for the treatment of: cancer,

immuno-suppression, immune tolerance, autoimmune disease, inflammation, bone loss,
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RN and RN2 , together with the nitrogen atomto which
they are attached forma nitrogen- containing

whedoengayel ic ring having from4 to 8 ring at oreT/GBMB6/000671
and RN4 together with the ngtrogen atomto which they
are attached forma nitrogen- 25 contai ning

bO\E% trdfsﬁ%%}{sc lhé&atfé flg%flgaﬁ%}gc Fécgt?;ls rl%e%m%torlé Qr%}rﬁg qn&nom? cardiac

er aspect
allqg(ﬁfb@@ﬂdomhxd esorizeid, batathaiastanmia, hand @swemonditlommch as dry
eyd. EOR ifbilo Mgfanea B0 8Fil 08 MifthgdRlei@Ment for the
treatnent o cancer, I nmuno-suppression, imune
t ol erance, autoi mune di sease, inflammtion, bone

Anbtﬁéﬁuﬁﬁ@agﬁ&ﬁbﬂﬂg W@ntﬁﬁﬂr&%@@@ RO/ a c@n*b@Wﬁi as defined in

ers patic fjbrosis, hepatic necrosis,

the ?1 S?td’ gﬁ‘ﬁ‘f‘%‘“f‘?’%‘“ tPee%rFP‘f‘fS‘é‘?“sOf adardirament fof Begyfsn adiunct

in oaaserurhew@,t dﬂ’yfor ;rm@memg tamotiedetls foh abatseABMithEioniBing raaRiibmbr

ch Oqgr QRS s as dry eye. nifOR inhibitors nay al so
PERT PR 78 '5% antifungal agents 5 Another further
aspect of the invention provides for the use of a

Otf’fe? mgpgsﬁﬁts%?weq%nh%\r %r%)ll;\g% fo?#” ttréaﬂﬁdé?ﬁ% di?e{as% Iaﬁ]eliorated by

thea@hl@hpra@fj nHeR, cqnwnélaa @émlmsﬁfémam/a ewbjeain mﬂ@ﬁtre@tmenfga

the?éﬂégﬁ’cfallﬁ@hécﬁwé Sholift&Rb %H%oﬂﬂdté% de%dzih 2 fhaeH %pb&npr@ferably

cherot her apeut i ¢ a?en S further aspects
in the) @fﬁ‘"rﬂiérw‘?%acﬁ\dfdﬁ? eRmAasitiop Aed WP@&PW oquangﬁrs(@gg@smg

adiihdring 3 Q@ul?]é!ct it heed di %Mh@@th@fap@ﬂ@lly—@%ﬁﬁé Shélght of a

adm ni ste subj ect. in t ment
o PSR TR e P e PeRee TS i relEARb e fgin of
phaiefalcélﬁldall dﬂmiphemfﬁm sinbditaasqelytor sequeheligblity ionizing radiaficn on

chemotﬁ‘ergh&tlc gl cal conposition and the treatnent of
ncer g ng admnistering to a subject in need

of treat rrent a therapeutical ly-effective anmount of a
Definitiopground as defined in the fourth aspect in

conblnatlon referably in the formof a
N'trﬂﬁl&i‘ﬁa@émmgéﬁp ereqyaisdgicthiaging fremip Baineians e term “Nitrogen-

comSiding rﬂlbte%dybfllcmrbrhak/iﬂﬁ *fréhﬂgtorﬁmg%ttdrﬁ’@ a@rused herein refers to a 4 to
chenot herapeuti c agents. Definition

8 er‘t?eé%‘é'ﬁet‘é SRYSi e & ”tﬁ@t”@raélf’%thne “F'ioﬁﬁn H%ﬂ/?tﬁﬁ‘ famples ob
theBe lgidl@s aiciuds, buf B AdtlimiteédNot r ogen- cont ai ni ng
het erocyclic ring having from4 to 8 ring atons" as
used herein refers to a 4 to 8 nenbered heterocylic
N1razagdln@tmalpmrnlgjlm(tdtleamrowneler)] (Gs). @geolinei(ag., 8tpynline,

2 ﬁﬁy@@ﬁf% g r%r eo%%?-l bﬁ:%\e @%%Mﬂh'é i@aolB0(,), LA

(Ct @wdmiyd@lbwfﬁa) defea)hyé@yr'dlwmo piapine((€7)y. ,
quﬁ%&&wld% ) p%aéolféanXE#é&}RMuhéﬂb?) m(lgk)olmezéd’sp}Wr%%Iﬁeor

yrrole (isopyrrole, isoazole) , plperldlne
d't‘l(%?pyrﬁoha} @Mqrﬁﬁ"??e C(6@6) tetr ahydr opyrl di ne (06)
N,07 Q&fdh?drb@?ézo!el\@s) tiniataalzbig i 08, té@wdrd%b&@m ch)

{RERatofe (1), mospHoting (B BBy dSodacint (CHY iR

dih rOIsoxazoe m o’llne{E etrahydrooxazin (CB lhydrooxazme (Ce),
oxazine (Cg);
N18;: thiazoline (Cs), thiazolidine (Cs), thiomorpholine (Cs);
N,O;: oxadiazine (Csg);
N4104S;: oxathiazine (Ce).
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(di hydropyrazole) (C5), piperazine (C6); 30 N1OL:
t etrahydr ooxazol e (C5), dihydrooxazole (C5),

wao edosadey oi soxazol e (C5), di hydroi soxazol e (E5)/GB2006/000671
nmor phol i ne (C6), tetrahydrogxazine (CO di hydrooxazi ne
(C6), oxazine (CO N SI i azol i ne (C5)
t hi azol i di ne (C5), thionorpholine

Al e deralky ey USeEe@imIRSTEing o Rehgvsst (f@t%"y Ugpined by
remOVitR PRRERnRidkh §BRQDEI SN R of 5hﬂr8¢drbonﬂﬁ>ﬁwpb&n1d1havmg from 1
“al Kyl " as used herein, r,I g ns, bo a mnova ghc olic, and

to 2bsashep BBPSITRFSEYo Y BhobTG T h MBI AR Ao E Bl

whith i) beada@uratell ofulsatiirated (g madiafipmsathrdied,ifuly Lfnsaimaled)
car, at o unl.e ' iif i

ThH%l);heotgrrgquw E{P?I%J%rﬂgea?u =5/ ﬁsgé ?Iﬁén d%ﬁmgﬁbm&ggﬂ%’gc%ﬁ(%ﬁyl,

cylsedikynglt ed., discussed baloat ed (e.g. partially unsaturated,

fully unsaturated). 5 Thus, the term"al kyl" incl udes

t he sub-cl asses al kenyl, alkng cycl oal kyl
In thpciootakiay iy grousy hecus Rgn (A g. ConiCir Gizodizses: B ganote the

nuk{f:eF &ecal ﬂta?d?ﬁs of razi\gz)bl‘ nighhised Bﬁear&&hﬁatdﬂﬁ@f F@ﬁ'&a&an{n@legthe term

Ol SRS FRIENE S Bt IAHGEP SR DR 1B PBaIP™S
EX%HB!&% of FRUpESRdIB/ Qroub@ﬁhcl[l@é 0y, i { lﬁﬂ/eﬂalﬁ,}l yC 1 alkgls ands @ cho
alliybrlg(!(\}g tt‘éﬁrt) g]%sfﬁst@gh&\%gvagf :E\(%Préjﬂ"}g%l g?\eﬁ lpq%oﬁsr %pe;(alx‘\&e Afor
urisamat&ﬁam arbupsb kiyé first prefhemustibleyak lest 2CThr Eyczkb Iagkvl gr@mv@ the first
o208 ws t%\bée that the first prefix may vary
prgg(CrBysa RGBSt RS |initations: for exanple, for
unsat urated al kyl groups, the first prefix nust be at

E)lag%%s & (ur{sgpst‘fﬁfg&) gﬁtﬁétga E\Ikg rgFBbB§ mcFuh@ Bcu't Betnot higdd 18, methyl

(Co) atwi S pwpéldSZs)salttMIr(‘a‘t)elepf&{'Qﬁl) h&i%lﬁﬁiﬁé Weﬁafl' (fg& ooty (Ce), nonyl

)l ) b4y (C,,)(t6d btrdde2)1,(C decyl
(c?)’ @eEWEC %) Uﬂ\de%ﬁg(b% daSB Jy tc Cg oglx ;Q;;lﬁm(/t Otg % ép% l@pyﬂa ecy
(C(@nnd%tadyi: , nonyl (cg) decyl (C10), undecyl
(Cll) dodecyl (Cl12), tridecyl (Cl13), tetradecyl

ent C15 and

%gtﬁwéﬂ)ossagtfr?tﬁx?j é?ﬁar aIk?l lﬂ?&{éﬁ? ({Iuld%g%g)a %Pot limited to,

rr@mups) Bmvl (@l n-ploapty! @ nrboty! (Garintredivi @myl)rf@t)h@rhewd% ). and n-
heot 4;)(02) n-propyl (C3), n-butyl (C4), n-pentyl
e(‘p¥r§§ (C5), n-hexyl (C6), and n- heptyl (C7). 25
Exanpl es of (unsubstituted) saturated branched al kyl

E%rﬂﬂg§ of (Uﬁé%@ﬁuie%?sa%r@féﬂ'bre{r@ﬁéd alle §ﬂ’mb$l tntludé {sé)propyl (C3)
(C4), tert-buty 2} ?8 %#_%(%5? ?
lsmggtyb@?m )ﬂec-(o (C4), tert-butyl (C4) iso-péntyl (Cs), and neo-pentyl (Cs

Alkenyl: The term “alkenyl”, as used herein, pertains to an alkyl group having one or more
carbon-carbon double bonds. Examples of groups of alkenyl groups include Co.4 alkenyl,
C,.7alkenyl, C..0 alkenyl.

Examples of (unsubstituted) unsaturated alkenyl groups include, but are not limited to,
etheny! (vinyl, -CH=CH,), 1-propenyl (-CH=CH-CHj), 2-propenyl (allyl, -CH-CH=CHy),
isopropenyl (1-methylvinyl, -C(CH3z)=CHy), butenyl (Cy4), pentenyl (Cs), and hexenyl (Cg).
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Al kenyl: The term "al kenyl", as used herein, pertains
to an al kyl group having one or nore carbon-carbon
walouwbhgibonds. Exanpl es of groups of al kenyl groU/E82006/000671
include C2-4 al kenyl, 30 C_7 al kenyl, C2_20 al kenyl .

Exanpl es of (unsubstituted) unsaturated alkenyl gr oups

include, but are not limted to, ethen V|n
Alkymi=Epterm Talpmipeasysed heseinoperiaifs)to ap aw%% "{fﬁh qngjor more
carbéit Adle; bont§ OMéPrﬂ%SYdf tolpset diMinyi divlips include Caa alkynyl,

éﬁg é Vﬁ%’ but enyl ) pentenyl (C5), and hexenyl
Co YNyl Sz20@lsYR06/ 090169 PCT/ GB2006/ 000671 7 Al kynyl :

The term "al kynyl ", as used herein, pertains to an

[

R e
eth{iay (ethikylnyl=CH) @ad 2- pacbuyyyi}hbrop@gylw"hﬂaﬂWI 5 Exarrpl es

of (unsubstituted) unsaturated al kynyl gr oups | ncl ude
but are not limted to, ethynyl (ethinyl

Cygo@kﬁpyhg,ter@pewb@fkglyws usgjﬁerggg;grtan@g ) g[kp(l)grouppﬁl@ch |s also

a c&ﬁ&lﬁrodﬁy ﬁJa?i@l g)ﬂonevaq’@t HoREH, (;B?élﬁédqby Rfoliab @Shyﬁfbgarlﬂ atom from
roup ch is also

cl
an ﬁb%kvcamr@ﬁtom étc9rb89t05<f w&ofw ¥%%@'F %amangWE'aﬁ ﬁafB?%‘C
nn§ h@mbek@uﬁeﬁe@bﬂ msaiuraﬁed {eny) paitiaim Wisa@rated, holg yiosaterated)) gvhich

oy B RO SRR B LEREL ol o2

nng rasmtw ruedhe femnl’ gryclna&alt’ ncatiesithe suhplahsesrwclea!yemh@d

cyg%%fg‘y t%ﬁ;]%pabfyaragcgﬂmg %@ro&%o%@@%é}ﬁ% \é\é e d)les of 1ghoups of

cytlbakytl grqmps nglude & E@prcloalkwj(hdgyclpﬁlgyls%g gyckpatikylk Car cycloalkyl
cycl oal kenyl and cycl oal kynyl . Preferably each ring
has from3 to 7 ring atons. Exanpl es of groups of 15
Exeplesaf Rydloayberpers iReuded But@se pef 'W@P fathepe ! de%sﬁdlf@mi
Cy C |s@ﬂ|H‘fé/é moQ@eyéIQ: rﬁl)dﬁacﬁl%bk)tbmp@]dg cycl oal kyl .
| es of c cl oal é%ﬁ roups in but
%

CYPPAPPRIE (o), AR D SEPPPORRe Ceh (LS Tionb Ly Eane
(Cl;»yﬁhte@@ap&)momﬂut cundisiethyicotiapoppanes)( Gahylcpoaiutimet( t@f)e
C ane ane
du’%@ h} Eyf;c}f) #’?@Eﬁy?) mg hglg)(odloF%X%h% gg‘? %ﬁet‘) c1<1p%§t% QE@Zpane
métBPyyclamekdmel (@y)c Umwwmydol@@swe (Csdlmmﬁﬂﬂﬂled‘}m) obut ane
t | | t
IR B et
cyclopiopentetitsh @m@ot{t@l@) Calu eﬁtat‘%tpswﬁ‘éi%%?i‘% 6):
mQ%CgEW e @MMB@&;@{%&% QOS NRethfiS)clobtieak @Dyt ene

e Hp S e VBRI coeaepe eGP TaneREne &9,

memylhydkm\é&érc&)wﬂe arndiisByclohehiene{tyl cycl obut ene (CO
e Y BRERRCR sl SRS Spertere (ST

thujane (C10), carane (Cyo), pinane (Cg), bornane (Cyo), norcarane (Cz), norpinane (Cy),

norbornane (C;), adamantane (Cyg), decalin (decahydronaphthalene) (C+o);
unsaturated polycyclic hydrocarbon compounds:

camphene (C1q), limonene (Cyo), pinene (C1o);
polycyclic hydrocarbon compounds having an aromatic ring:

indene (Co), indane (e.g., 2,3-dihydro-1H-indene) (Co), tetraline

(1,2,3,4-tetrahydronaphthalene) (C1o), acenaphthene (Ci2), fluorene (C43), phenalene

(C13), acephenanthrene (C1s), aceanthrene (Cqg), cholanthrene (Czo).
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saturated pol ycyclic hydrocarbon conpounds: thujane

(C10), carane (C10), pinane (C10), bornane (Cl10),
wmoeroeasEse (C7), norpinane (C7), 30 nor bor naneCT/GB2006/000671

adamant ane (Cl10), decalin (gecahydronaphthal ene)

(C10); unsaturated pol ycyclic hydrocarbon conpounds:

L LR N E——
obtama@ by remdage Hy@8)gen iatrdainem @eaing .afon? pf3a kktérpdyatie dompound,

%pﬁastféot(;r?gﬁo %@Flﬁgaéthmﬁ étﬁ#ess ot 88118? specnfled o whlch from 110

rona acena
10 @l@lr g, hetereriprase (6@[@)!)? egpie Fizg l@aqsefron( @1(3)' ring atoms of Wthh from 1

to £&5RpRgRaREM&GHE (Cl5), aceanthrene (C16), chol anthrene
(C20). WD 2006/ 090169 PCT/ GB2006/ 000671 8

Het erocyclyl: The term "heterocyclyl", as used herein,
In tpe rcbatextsthte @r@xa@w W, 8N4 n@sgteyc ) dlcbbﬁs tﬁ@ duiaero® ﬂ“ﬁ’g/btﬁ&s or

e A O (i BRI SEyF RRoR PG PEteg g P SV, the
teril6 shsteraytigh, wis e paeinf pathins toh Hﬁfelrﬁdycljllrgnmp]hetvmg 5149 6 ring

oot 50 Bt G0 e LBl R bl B 003, 2™ 2

hethescirdaBonbetedaydyhiGs. wmrewclyl Che heteeddyglgls C. ehgterocyclyl Ca10

het%c%l’&:l S l?ert%rﬁéycﬁy’g fCan u%‘o hﬁ{é?ocg#gbgﬁvaq@? e&é?&yclyl
car bon atons or heteroatons For exanple t he term

Exéﬁ@eﬁbﬁﬁ&fe@fdl@ Ih¥leroc él§| JrS A iRIdRI But aRERdt Ainftsd 1o0thBse derived
froheterocycly group aV|ng 5or 6ring 10 at ons.

'Bxanpl es of groups of heterocyclyl groups include
C3. 20 heterocyclyl C5-20 heterocyclyl, C3_15

SRS i 0 RSB US e el SR

3—meolm|e02;§@irybropm$ol€’) (e), eHagyalk pk 3HESITe mmmrotewsbgdose) (Cs),

pmﬁ §§3€ Pﬁ %B oups |%é?§§gﬂab%§m8 CSQ%§S¥8S$§ed to,

those derlved 15 from N1: aziridine (C3), azetidine

oA&ﬂ)me @x)" bRLthgd {@,) 6&&%@@&%9&)%&4) @d? (&Be éggswreﬂuuﬁ? (Cs),

r opyrro
o s G0 BT h ot o), SAaRe) ( C5).
pi peridine (CO dihydropyridine (CO

tet r ahydr rid oxi rane
s g o HRln e vigln GRER PrbEYn Braringe (o5,
(tetadydeti(ichyigrd (@) uhiepane( (O,  oxane (tetrahydropyran)
(CO, dihydropyran (CO, pyran (C6), oxepin (C7); SI1:
thiirane (C3), thietane (C4), thiolane
O:(diexotaah y@s) olitianp ienend(dtBepand @nk 25
(tetrahydrothiopyran) (CO thiepane (C7); 02:

di oxol ane (C5), dioxane (CO and di oxepane (C7);
O3: trioxane (Ce);

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

N4Oy: tetrahydrooxazole (Cs), dihydrooxazole (Cs), tetrahydroisoxazole (Cs),
dihydroisoxazole (Cs), morpholine (Cg), tetrahydrooxazine (Cg), dihydrooxazine (Cs),
oxazine (Cs);
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03: trioxane (CO 30 N2: im dazolidine (C5),

pyrazolidine (diazolidine) (C5), imdazoline (C5),
w@yaprpitone (di hydropyrazol e) (C5), piperazi nECT/GBR006/000671

N101: tetrahydrooxazole (Cg dihydrooxazole (C5),

t et rahydr oi soxazol e (C5), 35 dihydroi soxazole (C5),

. ' o ), dihydrooxazi ne

NiSTRIERRS R5) Wi (@A BAPEEE TR cazotel 000671 9

N1S1: thiazoline (C5), thiazolidine (C5),
hho&hkg&gﬁg@g%&ge (GO N201: oxadiazine (C6); 5 OLSIl:

oxat hiol e (C5) and oxat hi ane (thioxane) (C6); and,

N101S1: oxat hi azine (C6). Exanples of substituted
04 S(: RRBhRIEOMDAS drit) ox@BimeY hidxend)etramycl yl  groups i ncl ude

those 10 derived from saccharides, in cyclic form

for exanple, furanoses (C5), such as arabinofuranose,
N, Ol §x akath@aaide €Cs)r i bof ur anose, and xyl of uranse, and

pyranoses (CO, such as allopyranose, altropyranose,

gl ucopyr anose, nmannopyranose, gul opyranose,
Exainghtss\of aultis§titedyabmetoosic anowsyclia hdterasy dphareups ieludethose

S &0 VAN I S "Spiro
cerigl] 4 SRS Ay kDl [ Sephpe aichonce 100, SRR
aralyieqfaagoseg ly¥ofarangse; yibpigENRSA: aaél xytefurange 188 GYKPEPSAS (Fenggich
as dg@ﬂt)ﬁh%sfe%l@&%ah?%e,rdllﬂﬂp@%n@se, ﬁbwp&ﬁb%g@-ﬁm&s@p

0 .

) rings arél: The term _20 ary as used
idopyEanese 9afRstopKiaRess: NG IARPNEPST %Nt noi ety obtai ned 20

by renoving a hydrogen atom froman aromatic ring atom

.of .a 0,aromatic conpound, .sajd c opn avi ng.
SPIgnf T GARG P SR BN B PRcRoS Gy g Lare ey as
usel hereirg réferso & G, cy@dalkyl orgC.athetesqcyepidinglj@nes o aabthbreragtby a

. f ' Lng( Is an aromatic ring. Preferably,
&“%g%ﬁgFFﬁgﬁqﬁéb ggﬁﬁg'to 7 ring atons. 25 The ring

atons may be all carbon atons, as in "carboaryl
Cs . JRQHRRe tdrih o0 GR/ICRIR ol REref, PoHRINTTBY: RHIVEBAERSIEY oBBined

referred to as a "C5.20 carboaryl" group. Exanples of
by remioging ahyfirogebaies? i 8 2Egale finhale 9fiarfgs-z¢%9'@? gagipeund,
saicl( @;onﬂioua% Paﬁn%ﬁrﬁéomyé vt t_wog:(r;%b@@bindsrtéjgu Gfsed))dhd aé\&ngmltm 5to

imte 0, ose, derive rom benzene (i.e. n
20 JGOTS. SRS B O o T PaLsapiS g eterably,
eachhiag aas fro@rico (7Chd)atoranld pyrene (CL6). Alternatively,
the ring atons may include one or nore heteroatons,

including but not limted to oxygen, nitrogen, and
Thesririgratems ey iba aff lsatben etamsl, agjindegrboaryligroupsi is whighecase the group

maPESHRniently be referred to as a “Cs.z carboaryl” group.

Examples of Cs.y aryl groups which do not have ring heteroatoms (i.e. Cs.og carboaryl
groups) include, but are not limited to, those derived from benzene (i.e. phenyl) (Cs),
naphthalene (C4o), anthracene (C4s), phenanthrene (C14), and pyrene (Cie).

Alternatively, the ring atoms may include one or more heteroatoms, including but not
limited to oxygen, nitrogen, and sulfur, as in “heteroaryl groups”. In this case, the group
may conveniently be referred to as a “Cs.5 heteroaryl” group, wherein "Cs.2s” denotes ring
atoms, whether carbon atoms or heteroatoms. Preferably, each ring has from 5 to 7 ring

atoms, of which from 0 to 4 are ring heterocatoms.
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may conveniently be referred to as a "C5. 20

heteroaryl" group, wherein "C5.20" denotes ring 35
war@as9olehet her carbon atons or heteroatons. PCT/GB2006/000671

Preferably, each ring has fﬁpnws to 7 ring atons, of

which fromO to 4 are ring heteroatons. WO 2006/ 090169

06 0067 f 20.h |
B B s petegar barp s REE bty had | ReRbA prppes
dergyed s fu@er(oméed mmm:rfa,(tlmle)( pyealle(azole hintigéuie(1,3-diazole),
yrfawégig)m @X)’zfr azo g&sx?ofgg%gfmgio% slou?raézi)ye%%o@ le,

pyrazo oxazol e, 1soxazol e
tetrepela 26 exatna?@teh PR B4 Reteromsicireuns| derived feam ss,@mzemnﬂldme

(aZfMeR iy H@Men, 2%?5’&@ R cadl dl%l%’le% &S0 ME Ah BB uracil),

|sox zi ne, iné (azi ne pyri dazi ne
Pyrezing H‘?‘S@Fﬁ‘é{a“d&w?‘?ﬁ di ne (1, 3-di azi ne; e. g.

cyt osi ne, thyn1ne uracil), pyra2|ne (1, 4- d|a2|ne)

Zi ne. e heteraqary may. be, bonded via a

o B RN B e o oL 8 et B B LS Gores. 20

heteroaryl groups which conprise fused rings, include,
Ex?rHéleéaé %-%t? gﬁm #;r%H ste \&% urrrgyﬁ' 386 esﬁﬁ)é'l.'ﬂg cﬂpd% tqﬁ alrevneoq
limitertiol €9 het@oarrybmpeps @tigethiore foemowrargn@bpszoaaram \bedzdthiophene,
ind@id! i%&hhéﬂ@ C1 ﬁé’ch'a%bﬂoU?se?QﬁQ&ﬁ%%ﬁlnﬂ%a isoguinofing, benzodiazine,

di ne; oar rou deri
py’é%’PVréﬁ'Wfé Carhpterasiyeups degv é’"&ﬁ@@é‘eaﬁnﬁy(?nthene
heterocyclyl and aryl groups, whether alone or part
anot her substltuent may thensel ves optionally be

Th% BB%“ﬁ Y, dgtarp RVl ARd ap! %&'F@ UP%ID‘ifsa'%loéB?'é&f anqthsin

subSHRIFBE Mey Shengbiveb ©pﬂcddlll)t b@aaismawb%mtgge )3 gmke groash Os?'lected
roxy. - .
oo P i sacflonst SuBS AN el bl 1S et f or

exanple, a C1_7 alkyl group (also referred to as a

1 X goup), a C3_20 heterocyclyl group (also
Haﬁ%#ﬁrggggt%ugé a C3.20 25 heterocyclyloxy group), or

a C5 20 aryl group (also referred to as a C5_20

Fwaﬁ%goéylgroup) preferably a C1_7 al kyl group. Nitro:
Cyano (nitrile, carbonitrile): -CN Acyl

(keto): -C(=O R, wherein Ris an acyl substituent, for
Etiex¢aOK, ame}eun la |§:§n dthed Jaybtit@erd Uer exbmbR0a O§f akﬁ gebLanla@

Cl 7 [ vI
oG5 ] G TP o1 Y ol By 15 & Coa
he@m@d@ﬁﬂ@roawwbr Coupry( alosp (diwfreferred td @5 @Es. g,arymy group),

ferably a Cl.7 alkyl group. Exanples
preq%r%@%yé kg rB{'ncl ude, but are not limted to,

- ( C»C}B (acetyl) -C(=0) CH2CH3 (propi onyl),
Nif&S(FE).C(CH3) 3 (butyryl), and -C(=0 Ph

Cyano (nitrile, carbonitrile): -CN.

Acyl (keto): -C(=O)R, wherein R is an acyl substituent, for example, H, a C,_; alkyl group
(also referred to as C4.7 alkylacyl or C4.7 alkanoyl), a Cs 5 heterocyclyl group (also referred
to as Cs.z0 heterocyclylacyl), or a Cs.oo aryl group (also referred to as Cs.p arylacyl),
preferably a Cy7 alkyl group. Examples of acyl groups include, but are not limited to,
-C(=0)CH3 (acetyl), -C(=0)CH,CH; (propionyt), -C(=0)C(CHs;)s (butyryl), and -C(=0)Ph
(benzoyl, phenone).
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(benzoyl, phenone). WD 2006/ 090169 PCT/ GB2006/ 000671
11 Carboxy (carboxylic acid): -000H Ester
W@ casloonygd at e, carboxylic acid ester, oxycar boPgi/iEB2006/000671
-C(=O OR, wherein Ris an ggter 5 substituent, for
exanple, a Cl1.7 alkyl group, a C3_20 heterocyclyl
group, or a C5-20 aryl group, preferably a Cl.7 alkyl
group. Exanpl es of ester groups include, but are not
Carboxyi (tatlortytic acid) XCGQPCH3, - C( =0) OCH2CH3,
- (=0 O(CH3) 3, and -C(=0) OPh. Ami do (carbarmyl
carbanyl, am nocarbonyl, carboxam de): -C(=0 NR R2,
Estei{earepyylate, camoxdiedciiesier, @XV%WHdQﬁQ)PPaMhﬁE?'" Ris an ester

sub§Mbé4t'fbH&&h§>|e asc dafiklingslpf 81, gomefyaocgasantgwsup Exanspko%ﬁy\ gfoup,

am do roups i'nclude, but are not |imt %
prete(,a\bl_s,@ Tkyl @'(oug)) mesoe&m@qqe@_@)ﬂgde ut are "not limited to,
-C(=oEP);NIE=8 ZCﬂ-Bd-C'(%)’E@(MW@O)GBh wel | as ami do
groups in ich RL and R2, together with the nitrogen

atomto which they are attached, forma heterocyclic
AmBior(carbameyl, casbamyj afrérocerbany) cze:rquanpeile) dC FNRRMyherein R

andglg[ rhgnlzdle Car Q%,nP SL%M{SP%%&%E%%' %ro%%d Exéémﬁfs of
amfp@rouwdﬁpé\ddemlﬂlage rmﬂlmtﬁecttubﬁ(r@llhﬁ'ht €= @N"Cé‘%?rﬁﬂ‘@ CH3)22
(2 ?&[%—%@)Hsaar% 8Z C%N(Q’Ili @Lg% Wl e;%oanﬁl&g %lgoﬁggm Whi@sR (ehd R?,

[ am no or
toghfétevew'éttpe|nwoggm aigp oyhich t @aﬁfr'%'ﬂpd gPHup hetsrasy eic sfpsure

as H foF e?angel) pﬁJnHMbcaﬂb&Npmoﬂfholmd&aib‘&ﬁﬁZﬂloﬁ%ﬁloﬂiﬁoo@rbonyl and
“cyclic” am no group, , en together with
p'p?'ﬁ‘é'”‘r‘FPi"P%r@’én atomto which they are attached, forma

heterocyclic ring having from4 to 8 ring atoms.
ARSIt b
hydrogen, hleRPhalkbgaompl (eiso aﬁfer&;ﬂdb ias Camdldargino opdi-Gnelky@amino), a
Cs alﬁgte c?ﬂ?l%?dd g} 5 %F Fo%ﬂfl 8ro@g d'réfgllaBWH ?l‘agé eﬁllhnéfrloup or, in the
cageeqfiay’ qyobduemmecpgr@yp R rﬁw&moqakﬁmg%eramtﬂ' the ngRBRHRABMi IR Yhich
they e QtYelcth %ﬂrﬂé’h&é%ﬁc RRY hi\gngSitis 1t itd 8ItiRgl ast |E&!a||hp!es of

ring by substituents defln}_ng |_§ ci\g(r:H

ATERAAPHRS "aféwq?owt arg a?td'asktﬂ’ i N QNS &eﬁ ¥ 3
-N((Cﬂ\-EEHQLT‘aH@)-NHF’NREQ(m@é:G cyW&%lmrhdlgrBlpsl iaclade, a0i ate not limited to,
n
e e T R TR S
ang tmmrpMIebe T ad bylic lmird0groupsandylbersubbitytied gn dhgi, nngdag/tany of the
f

BB 2Rlectherd s ool Ao Capiiata e, P

group, or a C5_20 aryl group, preferably a Cl1_7 al kyl

Acglﬁf?ﬁq% (acmm %R@#C(?ﬁ‘él)mrQQ RY fs%h%néﬂ%%%q@enlbiﬂr eRdrfiple,

NHC(
hydiqeie, ﬁé}@l@lkyra!%fh@ Gazo WP&%/O%YG@E@VH%@ of aﬁw@rﬂ@mpcprefefab‘y H
or ald, Y&kt g?@upaﬁ\os! prefefably ﬁ%ﬂmz% arSét@CMbbﬂud’ycl for example, a Cy7
mal ei m dyl Hhallmd V\QZOO 1&
allgytarpen pmj@r@(mcly group, or a’Cs.ag aryl group, preferably a Cq7 alkyl group.
Examples of acylamido groups include, but are not limited to, -NHC(=O)CHjs ,
-NHC(=0)CH,CHs, and -NHC(=0)Ph. R'and R? may together form a cyclic structure, as

in, for example, succinimidyl, maleimidyl, and phthalimidyl:
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12 0 NO OO0;~ /NGO succinimdyl maleimdyl

pht hal i m dyl Ureido: -N(R )CONR2R3 wherein R2 and R3
wae@evdependent | y am no substituents, as defPCEGBR@L/000671

am no groups, and Rl is a ureido substituent, for

exanpl e, hydrogen, a 5 G -78 kyl group, a

C3- 20het erocycl yl group, or a Cs-20aryl group,

preferably hydrogen or a Cl-7alkyl groyp. Exanples of

urei do groups include, but are not |y ted

- NHCONH2, - N Hwve, - NHCO]\IHEt - N - NHCONEt 2,
- NVeCONH2, - - NMe H : Me2,
- NMeCONEt 2 antf - N :O) Acyl 0 ever se

ester): -OC(=OR~ wherein s an acyl substi tuent,
for exanpl e, stccinpigyl 7 al kydleigiddup, a Rbeipydy

het erocycl yl group, or a C5-20 aryl group, preferably
acCl7 aI Kyl roup. npl.es of acyl oxy groups

Ureide! d¥R )C@MRzar wherstn R |amdtRe @re dependenty)aoie subsiivents)as
defifdd foplrﬁh%%?&ps ARG Gl é’ubstit%(t:f@) Btbmp!e rogen, a

- OC( , and - =0Q) CH2Ph. 15 Thi ol @a‘
CISianer & Couhtippsyclyl 9P, oifdrendty fqrq@ BrefarpRlefyqgqgen or a
Cééllbﬁtgl'duipe@(amf)l@é ofuraiiB lghoupd irciLdd, Ht kil not ffiteddto ( AIHTDONH,, -

REDBP I 08, o RELLABE P, e oy

-NeCONHEL) e GPNME,, -NMeDNES and -NEIG(ZO@VHRH.t hi o gr oups
i nclude, but are not 20 limted to, -SCH3 and
-SCH2CH3. Sul foxide (sulfinyl): -S(=O R, wherein Ris
AcancmaKr&wsejeet@mbgﬂ(w)awwherreer seangsylexy substitugntafokrample, a

C*%r ﬂﬁlpgr 3 20 g%\grto@]c%ﬁ &qu %r@gzparypdro@p %f%b[?raﬁ1 -7 aikyl
preferably a 1%

graup- flgsaméesgﬁ BEMHRXY] Qﬁ@qqﬁd@'udsu%/utar%nqﬁ dmited o {@B( PbCHs (acetoxy),

ch% O)I-gﬂﬁ ,,208 &5’)0(@@591@1':@@7& -Seld®awh,F ard fooyed)cH,Ph.

mhereln Ris a sulfone substituent, for
exanple, a Cl1-7 alkyl group, a C3-20 heterocyclyl
TigsIQUgH. or a C5-20 aryl group, preferably a Cl1-7 alkyl
group. Exanples of sulfone groups include, but are
not limted to, -S(=0)2CH3 (rmethanesul fonyl, 30
ThiwatlydrYsulfids):=ER 2@rG ein-RI6 2@hipGhRdBstitegnd, for example, a C4.7 alkyl

SR PASRSEL A P QR s O RABLABRIES oo

growy, pR)feIRbIRZ, CwviialiyedrpuiRIEX@AWIeRD! G- @'*Wﬂ@rﬂé?fd’émthﬂea%t REP not

limsh | 5B bSd -H.eef i ned for am no groups. Exanples of
am do groups incl ude but are not limted to,

-C(=S)NH2, -C(=S)NHCH3, -C(=S)N(CH3)2, and
sulfad) MR CEE=0)R, Subieprl mnf?xnh&ﬁf@m@‘a&or wkened, m Y alkyl
grloap,aa Cs 2%erlerocyc*?y§ grotulbl,e onrta Cﬁ?arglegrcl)@pe%referably a (ﬂ 7 alkyl group.
Examples of sulfoxide groups include, but are not limited to, -S(=0)CHj; and

-S(=O)CH2CH3

Sulfony! (sulfone): -S(=0);R, wherein R is a sulfone substituent, for example, a C.; alkyl
group, a Cs.0 heterocycly! group, or a Cs. aryl group, preferably a Cq.7 alkyl group.
Examples of sulfone groups include, but are not limited to, -5(=0),CHs (methanesulfonyl,
mesyl), -S(=0),CF3, -S(=0)CH,CH3, and 4-methylphenylsulfony! (tosyl).
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groups, and Ris a sul fonam no substituent, for

exanple, a Cl_7al kyl group, a C3_ 20heterocyclyl
w@er@ap9o1ey a C5.20aryl group, preferably a Cl_Wel/kpoo6/000671

group. Exanples of sul fonam no groups include, but

are not limted to, -NHS(—(j3ZCH3, - NHS(=0) 2Ph and

-N(CH3) S(=0) 2C6H5. 10 As ment i oned above t he groups
Thipparidof hiospioRmy b &S INRIY e wheyalnaR 'iand & erejindenssdensly gmino
su&lltuents%Méflne%tagmﬂeér%&‘:Eﬂrﬂdlesad?%rrﬁ&_g?rgu&rlﬁémdenﬁﬁ are not

l d
i oG T O VBN T M CHro B AR bCA-EH

substituted. 15 Further Prefer ences The foll ow ng

SR O YEaFR: W LA Ca T Boia Pl ahdeler 5F s

grogzpolqmdrmny alzelfeemihnadbstiutit, ohesempiga (araalky) @r(fmbl a Of.

r and 4
B0 By GRS o1 HOBY IR BT p e e CRASIES o
Sulﬁmmimr%mmsem@m%w aztmeotdlfmta(qtoaﬁﬁ-ls(xg)zcsla,NNHB(— )sPtmmt
N H%fs?léﬁé Hhat X1 is N RN and RN2 25 RN and RN,

oget her Wth the nitrogen atomto which they are
attached, preferably forma nitrogen-containing

Asfhﬁinﬁbl%yéﬂok/é? the @r@u munfgmt fHebevd Ktel srubeﬂuéﬁtg%ps e.g. Ci.7
ferred o t|onaq substi tut ed groups i nc

ut
atk&l §3 noeterosyelyland Gsa %rﬁﬁtﬁfheﬁbe"’% ﬂ,tb‘thmﬂd, Bus the above
defiriitoas acien glibstituehpgroagd vayith éersabaimadl.y N-substi t ut ed),
honopi perazi nyl (preferably N-substituted) and
pyrrolidinyl. An additional preferred optionally
FugthesRiefaremeksgr oup i s oxazepanyl. 30 Preferred

ThQITO?IH\Qr?ﬁE; 6r§@ﬂatn§e£ An édb}% i3 'e88{ Q{pte&yclf th%%%&%ﬁ%r&%ﬁ %e‘?é/ !

groups”incl ude
appiicallle7 Th¢ Rigfergfrass ﬁoraaeclalroes may be gbbined with those fpr any or all of
the &ba@r%ﬁas appréreOCH2CH3 and - C(=0) OC(CH3) 3. 35 More
preferred groups are norpholino and pyrrolidinyl, with
nor phol i no being the nost preferred. These groups are
X' prlekesmikly unsubstituted I n sone enbodi nents, they

VWD 2006/( 901 /GBZOOG/O 14 b
PraRVOTRPEs By ST APPEIBPIFE i NasRg mogf B faieons of X' and
X2 ietNhyt i3 moét pefefred thatXbisdup may be (3-nmethyl-no rp ho

I i n-4-yl ). RN3 and RNd 5 RN3 and RN4 preferably,
together with the nitrogen atomto which they are
R'benagled, form a

RV and R™, together with the nitrogen atom to which they are attached, preferably form a
nitrogen-containing heterocyclic ring having from 5 to 7 ring atoms. Preferred optionally
substituted groups include, but are not limited, to morpholino, thiomorpholino, piperadinyl,
piperazinyl (preferably N-substituted), homopiperazinyl (preferably N-substituted) and

pyrrolidinyl. An additional preferred optionaily substituted group is oxazepany!.

Preferred N-substituents for the piperazinyl and homopiperazinyl groups include esters, in
particular, esters bearing a C1.7 alkyl group as an ester substituent, e.g. -C(=0)OCH,,
-C(=0)OCH,CHj3 and -C(=0)OC(CHa)s.

More preferred groups are morpholino and pyrrolidinyl, with morpholino being the most

preferred. These groups are preferably unsubstituted. In some embodiments, they may
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ni trogen-contai ning heterocyclic ring having from5 to
7 ring atons. Preferred optionally substituted groups
WO pbeiae9 but are not limted, to norpholino, PCT/GB2006/000671
t hi onor phol i no, piperadi nyl, piperazinyl (preferably
N-substituted), honopiperazihyl (preferably
N-substituted) and pyrrolidinyl. 10 Preferred
besubsittitedieybise 6ronorela., glkplupsupsrie.budeth@]l . X pafideyedd gr@upgmay be
i 1 1don(e.g. -C(=ONH2), hydroxy, ether, .
o b BR g0 - 9. O hyl, -C(=0 NH2 and
hydroxy are nore preferred. The groups may bear 1, 2
ROLndRIe substituents and these substituents may be in
any §9§ition. 15 Preferred N-substituents for the
R*p At RaArfgrablyn P IrbRDWIHBE aitioggn atgmge phich thay aie atiached.dorm a
nitrdgen-RanthinfgIhdterodyBiicaing HaeRE o 5o Fring a®ns/| PrafeRE® offonally

.ester subpstituent, e, g.. -C(=0 13, . - C(=0) OCH2CH3
SU@ﬁﬁ?&@@%@&‘@%H afﬁo"owgv@dgéé?%moéao,d'fnaﬁé@haw, piperadinyl,
pipepazityb({pretferablg NysubBtitutedy] inoriobipbrasiby pbreferau0) Naobktituted) and

g&&ﬁrﬂdinyl (e.qg. 4-am do- pi peradi nyl,
Py -néy'yl-piperadinyl, 4- hydr oxy- pi peradinyl). A
particularly preferred set of groups are those defined

F’@%{%ﬁﬁgf‘*meﬁwﬁﬂﬁ holl c& BRI rbullh afiop e 8°
-CekhNE ey dropynether. epinosngldsiers ghwhich oretll, -@EOINRY dng hydroxy

ORbotOpralehéd SRS fiol) 0
::g%ti onalel ryds,ubs{w:ot B’{@gy %argozgf@lgfeosg%&h%néﬂt etp e?/\ne' th

Wens PRYRHINAS ROEEOMNI ch they are attached form a
nitrogen-containing heterocyclic ring having from4
to 8 rin tons; Oor(li ' ere Rol is selecte i
PrBit Msd OBl iR op P it iR Gy (g Smee e s
pa@ituldr, @bleyd heanipy B @ablkyl geaupstsi dntdsed siBtiRent) elge rGIe@IdGHi,,

Al hQn S Rtuted C5_20 aryl. RN5 and RN6 nay
Cﬁgsggfggﬁ%%k%xﬁrgﬁgggh &s as RN3 and RN4, except for

bei ng another group of forrmula I1. 35 WO 2006/ 090169

ETUSRRORLINRL hork e 45 ST osoboom
(e.gr EridoiPratipduhersthyRiPeRGRA. 4—%@%—%9@&?6%@5. Ot her

conpounds of interest may include:

A particularly preferred set of groups are those defined by formula Ili:
~ 1

wherein R is either:

(i) NR™R", where R™ and R"® are independently selected from H, optionally substituted
C1.7 alkyl, optionally substituted Cs.o0 heterocyclyl and optionally substituted Cs.o aryl, or
together with the nitrogen atom to which they are attached form a nitrogen-containing
heterocyclic ring having from 4 to 8 ring atoms; or(ii) OR®', where R°' is selected from the
group consisting of optionally substituted C.; alkyl, optionally substituted Cs.5 heterocyclyl

and optionally substituted Cs.pg aryl.

R™ and R™ may have the same preferences as R™ and R™, except for being another
group of formula H.
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(o) N 5N NR where Ris selected from NHNH N' T
*-NAMH-N'" O NHNNH / OH N N\ I NON\\
wO-Dideroddled | | N | ncludes O her Forns | ncl udedP@HGBR@®6/000671
above are the well known ionic, salt, solvate, and
protected fornms of these 1% substituents. For
(§ a reference to carboxylic acid (-COOH) al so
M%@@@‘Yt%@d&dﬁmﬁmmm(\@hrsbbstwt%d €3ofhm (-CO0'), a
salt or solvate thereof, as well as conventiona
protected forns. S|n1larl , a reference to an am no
Pagicylapy Pf?&rﬁd'é@”tpﬁén%r%% Mneathecﬁmmptesm ROMPoynds 8f t
intefestimbyiatiad®f the am no group, for exanple, a
hydrochl ori de salt, as well _as conventional protected
fornms of an ami no group. Swglggrly, a reference to a
hydr oxyl 15 group al so incliud the anionic form
(-0'), a salt or solvate theffeof, as well as
conventional protected f a hydroxyl group
| soners, Salts, Solvate | otlect ed Forms, and
Prodrugs Certain conpound® nBly &ist in one or nore
whedd Riicsdidtedraspret ri c, optical, enantioneric, 20
dlasterlonerlc eplnerlc stere0|soner|c tautoneric,
confornatlonér\]or anonem cYor ns, i di ng but not
I|mtedto/lq,5NHandtra or ns; E- dHZ-forrrB; c-,
t-, and r-fornms; endo- and|exo-forms; R, S, and
nesa- forns D- and L-forms; d- and /-forns; (+) and
(-) forns; e 7, enol >3y “enol dt %s; syn- and
antl-fornB yn i nal - anaAgﬁticlina -fQgns; a- and
(3-forns; axi & and equat ori al forns; oat-, chair-,

tw st-, envel ope- nd halfch Hr - f ox WD 2006/ 090169
PCT/GBZOOG/OOOG? natloQag her eof ,
herelnafter ver rr%d to S rs" (or

"isoneric | ZN

Includes Other Forms

Included in the above are the well known ionic, salt, solvate, and protected forms of these
substituents. For example, a reference to carboxylic acid (-COOH) also includes the
anionic (carboxylate) form (-COQ"), a salt or solvate thereof, as well as conventional
protected forms. Similarly, a reference to an amino group includes the protonated form
(-N*HR'R?), a salt or solvate of the amino group, for example, a hydrochloride salt, as well
as conventional protected forms of an amino group. Similarly, a reference to a hydroxyl
group also includes the anionic form (-O°), a salt or solvate thereof, as well as

conventional protected forms of a hydroxyl group.

Isomers, Salts, Solvates, Protected Forms, and Prodrugs

Certain compounds may exist in one or more particular geomeiric, optical, enantiomeric,
diasteriomeric, epimeric, stereoisomeric, tautomeric, conformational, or anomeric forms,
including but not limited to, cis- and trans-forms; E- and Z-forms; c-, t-, and r-forms; endo-
and exo-forms; R-, S-, and meso-forms; D- and L-forms; d- and /-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;
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If the conpound is in crystalline form it may exi st
in a nunber of different polynorphic 5 forns. Note
W0 bab/09mEaxrept as di scussed bel ow for tautoneriBCﬂGBmmmmmen
speci fically excluded fronw{%l term"isoners", as
used herein, are structural (or constltutlonal)

g isomers which differ in the connections
a"%&?%@ﬁm $ 81%8‘? derrirafiensoiieivelyirgferyd toras ‘semets (i “isemeric
formshns 10 in space). For exanple, a reference to a

nmet hoxy group, -0CH3, is not to be construed as a
reference to its structural isoner, a hydroxynethyl
If tiyr cupnounCldAMEtystSlling Faan| i mag existdih @hamber dfalifferent polymorphic
forRkt ho- chl orophenyl is not to be construed as a

reference to its structural isomner,
nmet a- chl or ophenyl . Fbmever a reference to a class of
Nofetthél@&*&e SEEUNENd beld n& r& !
FI o VL\JII wed e ! ass|5tb‘?¥n§ e Mcé}@%}?{‘z c#e% from the

tefi“n @Pm‘a@s a5 Uﬁ%b@mmweéﬁactu@bcom@pwu ionslitigdmere ﬁleulée@ers

whith difieB Prthe 8@ fhrectiohB @etw%@h atmishtheBER ﬁ?éye@@%ﬂ%ta pbBEbHSHSRoms
par a- met hoxyphen F&b bove

in QLR oD AR B o5Es o et BB f Botie be Fopstrued as
a refeenpé B, itslstrtictural BO®@EF, a r@ﬂlﬂxyrﬁe}ﬁ)}l atRmpf GHIBH. @miiaﬂly 4 or

h n ket o/ en
ror Rl b RaloPhs B lls Bhiors EbietieS HarRiansaiotn dhupra
isopet, nuatartidwiiopleenyt. Hilokeven metfereatd tood class of structures may well

inchYa8 %{r &lﬁgffﬂg&ﬂé}é&f&@% ngﬂﬁg \M@ﬁﬂq F-/e ? cﬁnaasQe Q.“F ¥ g‘gyl dnc udaeg n-propyl

speC| | Ca ’\xf/ I'nclu
ang SAPEPNE Butyl in¢ludsser-.gso-ntace anil dastloiylcmethbbsyiphent inolades ortho-,

nmﬁprmﬁmﬁmph@ﬂ, ¥yiPe in any isotopic form including
1H, 2H (D), <ﬁ$ aHGPSH (T); Cmay be in any isotopic

forn1 |nclud|ng 12C, 13C, and 14C, 0 nmay be in any
Thé 555@%6\;12&& tdesl rfdﬁbé%llm% té@@m@ﬂﬁfcﬂrﬁ@ for%&tgmblgekété Ké&hol-, and
ss ot herwi se s . a reference to
°ne ntF’ e A e hfiiﬂﬂ??@e%ﬁcfjﬂm\%g Bpomegie Rairs: kefriePPle f or s,
imineiehamine gniddfiolino/alcohop aridisd/dnyiliing atedSofoxahes] tm&lfwne/enethlol,
N_mg&tﬁ#@%%,ggaeg&ﬂmoég o thods for the preparation (e.qg.
asymetric syn

hes s) 2nd separation (e.g. fractiona
crystallisation and chromat ographi ¢ neans) of such

No@e&ﬁéf%?é&ﬁcfaw ﬂﬁlu@é@m%é f3Rh - |56}9<¥Waﬂerbopﬁggwso%rvslth0cﬁte%; fhore

r ead obtal ned by adapting the ne
‘SOWBPéiUHS'“t‘B'P"’k noRireXABPIRold nay bern anykigeiapic feimn @pludlBS 'H, ?H (D),

andJH @3;C ﬁiab‘ BEWM &F l§<ﬂ@ﬁd: fo‘rrﬁ‘inct@d! d;?fz@r BHCHH 1@C "b may be in any
conpoun so, | ncludes | onic,

Bo@@P&ﬂ%ﬁ"%Qﬁﬁgpﬁﬁ?@%?gdeUPﬁﬁ‘%f t her eof , for exanpl e,

as di scussed bel ow, as well as its different
ic for 206/0 19PCT/GBOG/00671

NS SRS et spiFeBnge G2 eIty Hanspeppd el such
isomari¢ foyms, andl/ding (Wanld'l @ partlakm) razepindhdnghea ahiktuek thdrie.
Mefohb 17 B fém & i

phar MRCeut | A gce syt |c SglaﬁlFSlSB(nd selparatlo e.g. fractional
crystallisation and chroma ographic means) of such isomeric forms are either known in
the art or are readily obtained by adapting the methods taught herein, or known methods,

in a known manner.

Unless otherwise specified, a reference to a particular compound also includes jonic, salt,
solvate, and protected forms of thereof, for example, as discussed below, as well as its
different polymorphic forms.
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pharmaceutically acceptable salts are discussed in
ref. 25. 5 For exanple, if the conpound is anionic, or
whamemofienct i onal group which may be ani oni c ¥E&T/GB2006/000671
-COOH may be -COO-), then a salt may be forned with a
suitabl e cation. Exanples bf suitable inorganic
cations include, but are not limted to, alkali netal
ions such as Na+ and K+, alkaline earth cations such

It n@é%/ Betcohverfiél oM strabi@ MlpRbA8! putf LRGS: lfalﬁﬁ!% ,A%E} "ﬁ'din?; Uatt of
| es of suitable organic cations i nclude, J% are
th‘*rﬂf? n%)?cfﬁ‘ﬁoé‘ad 178", eXZPisn P PRATMASeytically-accepipilp salhdExamples of
phartaséutichlyestcaptame s 4ro BB cisBedin refNEBRT, NH2R2+, NHR3+,
NR4+). Exanples of some suitable substituted anmmoni um

ions are those derived from ethylam ne,
Fod@@tﬁwyd infienemmiuoy & @MWbﬂﬁs%undtfbhﬁfgmdpaﬁﬁldlﬁnay be anionic

%I tgf& beeE%p)eﬁ]\%g Iaasla ﬁgay Bsﬁt hag tﬁg suﬁéble cation. Examples

m ne i peraz

- of gyfitably |n1§>gﬁmq catipmraincledeo butrege nQiBlrmteg ka) ke metanibns such as Na*

and KORRGRAR N6 caﬁéhs%'cll\ a@éaa%a W/lga‘C Egc?othgruc%}noﬁsssuc 5 AR

and ar gi ni ne. exa
Exaimpieh Piawtakie orQ@n'N(ca%ysmudpf byt raee mshmem@, ammoaimgon .e.,

Nl-m) ah@§ut%tlfuwafdrhrﬁ&ﬂum Wrye g""hlgﬁlb" WR beNlQth” qu"‘gm é)ﬁn‘%ie's of

, then a s for ire
S L P IS a%@ﬁ’ﬁb'gn%?feéfMSPQBr'@dZ@m i
dlemyiamime Idmgldzlblﬂbiylabme fietyRaiing, blﬁfylbﬁﬂwet chyﬂemn Heri ved

i.nor gan drochloric
et“ﬁyg"‘m iid tﬁamﬁ e, pd%ﬂf%?g“es b?w%f*&ne me?/VlPﬁaaéamlﬁ?ﬁhP'@e
megiutmr@usnd {rorostphminiecas welnab phins phiay, uch asHyamPaBargihine. An

limted
ox e B0 BRI KR Mk or gani ¢ aci o

acetlc propi oni ¢, succinic, gycolic, stearic,

If tri@éd?ﬂdohﬁd isl @BAIE or B 4 ncmgﬁ%/rgup WAER ﬁr #/83 c%t]g%fc &:g., -NH,

uconi,c, aSCOTbIC nal el C rox
maks ﬁ% n‘Wab dhanca sayi oRYahA fermegkpitiya $lb‘tab'l§@ﬁb901 Examples aiuiable

lnomahié\éinlbns §RlUd6 Yt ke not it thése defival REK MY BRG] forganic
nmet hanesul f oni ¢,

ac'%% rﬁ‘é’\%g‘ﬂ??" h’(‘ﬁ‘r}b’g%{f?;ﬁ@m'aﬁ“‘éﬁﬂf%m Ruifugoys pitgic, nitrous, phosphoric,
and ghetshharoiic, Exaarpiessi of suitabid cgba:mums uﬁ?ﬁﬁi’épblﬁsar@ﬁot limited to,

thofd oy ot G g B-G ESreitb ket @ amBitico A<k BY<ple steari
palgiticdgctic; malig, amaisi @rtarica cyx ginednity bsaebit, mhadsie,. hyalfbxyrhalelc
phémbéc@tﬁ; glgfém@'agﬂém@ heRSR, gﬁalmarﬁlcsrg/lr 85’1[0§cl%cp§m#am ¢,

and| a correspon he acti've
2- ae@maﬁrbw'crﬁmnéﬂmuewmfe meat@nggéf@nuneert@arresulfpntmethane

dis@RAKEBHHH!S, ﬂ&lthloﬁﬁ@ @Rk Qanﬁ%ﬁtﬁabmtz OFZarre@b&XitHle ﬁ?{ll“é % anions
active Conpoun

Ve CO
'“C'g‘g‘? 3"8&?” "o '"P'Fﬁé’ngdh?ﬁ@rﬂe”rf%d im' &re follomdnaspalypearis agidy: thenic
acid,cawenyracthy\cenedsert red to as a hydrate, 35 for exanple,
a nono- hydrate, a di-hydrate, a tri-hydrate, etc. WO
2006/ 090169 PCT/ GB2006/ 000671 18
It may be convenient or desirable to prepare, purify, and/or handle a corresponding

solvate of the active compound. The term “solvate” is used herein in the conventional
sense to refer to a complex of solute (e.g. active compound, salt of active compound) and
solvent. If the solvent is water, the solvate may be conveniently referred to as a hydrate,
for example, a mono-hydrate, a di-hydrate, a tri-hydrate, etc.
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It may be convenient or desirable to prepare, purify,
and/ or handl e the active conpound in a chemcally
woee@sewtied form The term "chem cally protect eRCT/GBR006/000671
as used herein, pertains to a conpound in which one
or nore reactive functional §roups are protected from
undesirabl e chem cal reactions, that is, are in the
It rhayr ve anvenigntalr desirtiiedo pmpolteepmrlfy) gm&/oglnzmdte thakstiyelcompound in
a c@émﬂ:ay@ﬁé{%@tegrforﬂ?%erlgmg Ré‘rﬂlcglfy otP!:tQ&tﬁ ugé@ﬁé?élﬂg
rotecting a react unc oha group
Peflaipg: a)mﬂnqw@nrvwlmgh PRehRITMalf m%tl‘@:fvwon@mqpe @re protected

frofHeleSirbR] cHHRAHP %a%ﬁ’dhsbﬁat[@ rr® B forMiok B BHJttecQécf §Grdt8ding
the protected group; the p rotectlnggﬁ%rou

be
gr‘?L@rFélvg%H“O"l’,&%ﬁa? Mmpsket of "%?l%@%é[?é‘ﬁtor 8 ‘Wrtbl'%fﬁ‘t‘g grOUP) By

pr&tedinl @ﬂéé@gé yunafidrCérong rédvliond iBvaNimfi&herQinpididsted reactive
ee

| e f | e, f, 26. 10 F I
oD S SR en R T e B S g T praRRER SR BT teding
gra@ptredy bd re@oled)uR)allyfina sebsanpdrd steasmtha)ut sdbsﬂiayﬁalletaﬁedting the
e oo BB e SuBbELTEL YD) o T

t- butyldlnethyIS|IyI ether; or an acetyl ester

Fo§ e%mga roxr\{a(aﬁﬁpp m:gy'soé: [.Q'Btegtg@%’laﬁ eth@P(e@h?jG 1}

ket one I ou rotect as an acC et aI
(-QESPHR ?q, er@mplp;rﬁs\fvﬁutghtyltqileerc%lbwwybe@hww @ls@_rry;mfrt@vl) or
tmff,ﬁ{ﬂ}pﬂéﬁﬁﬂeﬁuﬂ) el %&hﬁéth&lﬁ@( W)oaéyldlrhé&h;{l&@?&ﬁéﬁ& aM 4Biyi ester

exanple, a primary al cohol. The dehyde or ketone
(%(I:(OQ[))CH% (P/é%)dl Iy regenerated by hydrolysis using a
| arge excess of water in the presence of acid. 20 For

a m,ne qro may be ected, for

Fof USRS S SR o BN 8% an cBoia R PR
regpectiely|, inNHGD: BeSarboay!lgenpy(FOxQ) iarnbraertéd MHODIBEH2CHPB),), by
regcklw%gt:ﬁ,)zf?)r %ﬁﬁlpﬁel, %WZ ﬂ@aﬂz(%gog}mo O a'ldg’ﬁ% %%)g?’oup is readily
regengrtest b’mMmesﬁm large e)qqp{ssggj@@)er irglge yresence of acid.

9-fl uorenyl net hoxy amde (-NH 25 Fnoc), as a

6-nitroveratryl oxy am de (-NH Nvoc), as a
Fop ei‘ﬁ‘m%ﬁﬁﬁ’%‘ﬂ? GIouP AYRRPreiRsias fer exﬁlﬂpf?e‘%‘ﬁ:‘?” argige gr a urethane,
fon2e|;x%n@>+d Bé: thhgﬂh?l&inﬁlyﬁlNHCMldﬁ d béNzyid%yoshide ASIHDID-OCH,CeHs, -

0X e - c S .

Nt aa Dionh sy i S5 CLifl oft ot asskienyisz-propy
anside {-BIBICO-0a¢@!3;).Cal,Cqilp, -NHeBgiod) aé al8GluojenylB@tHeay amide (-NH-

FRSSR £o-n oSéVan Ar&dé‘ghﬂ AWoBE Bs B @8 h9|%§he§ﬁ§x§g/ dftide (-

an’ester or ex
Nitdebg)l ase@tzéﬂ-trlahlpcobthwkbky awide (-NH-Froc) a aQarh allvtaxy lamtdeest er

(- Iglﬁﬁg?c)a?s(%z-%ﬁh&gll'spa &Kllloﬁrcén%é -Nf- Ftsrel:)C%LYn swtak%le cases, as

é§¥ ster or a C5.20 ary
athW'lde @r)-(e.g. a benzyl ester; a nltrobenzyl

ester); or as an anmde, for exarrpl e, as a nethyl

am de. 35 For exanple, a thiol group may be protected
Fyexamplg; %@qrﬁ@fyh% agﬁ);roup@?ayéympged ggan gster for example, as: an

C1 alkyl ester (e.g. a methy! ester; a t-butyl ester); a Cy7 haloaikyl ester (e.g. a Cy
trihaloalkyl ester); a triC,; alkylsilyl-C4.7 alkyl ester; or a Cs o aryl-Cq.7 alkyl ester (e.g. a

benzyl ester; a nitrobenzyl ester); or as an amide, for example, as a methyl amide.

For example, a thiol group may be protected as a thioether (-SR), for example, as: a
benzyl thioether; an acetamidomethyl ether (-S-CH,NHC(=0O)CH3).
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benzyl thioether; an acetam donethyl ether
(-S-CH2NHC(=0) CH3) . WD 2006/ 090169 PCT/ GB2006/ 000671
wa00bmoarey be conveni ent or desirable to prepaP€&l/GB2006/000671
purify, and/or handle the a tive conpound in the form
of a prodrug. The term "prodfug", as used herein,
pertains to a conpound which, mhen nmet abol i sed (e.g
It Mgy RR GRBYeniHter desifehie tolproppredPutt, jpbe/otlangls ihe active compound in

thelfpfrh 6B br)bdrd'gh &he @érﬁﬁb#&ardgs a‘s%&i het8in, ;%rtalirﬁsté a@Bib¥$hd which,
than, th ut nmay provide

e S SR U A A S

prqmrmgoleﬂrtact'e\& oFlets @otlgétﬂaﬁ thesautige &flﬁ;ﬂ{dﬂgsbﬁlfﬁléy%\/ﬁfes of
0 un | Ol O Ca

acl a3l KRR eiof) o Bl @ S bt | ng

nmet abolism the ester group (-C( C»CIQ is cleaved to

FoV behnthid, I%Sm@%do\f@%sdgré' %gteé%? nxeea% |\‘Fer§? nf,}%&ncp f f Qrire ysm!o&cally

esterificatio
aceeptasyriaboliseivlabileostrs). (Dt(n(rlg@e@#phm thmestpragrem (-C(=0)OR) is

cleBPEEPBYRIL thiabiive drih1eESonaRRIFORGY B %rm@é b)‘r) EstBfi ff&gﬁcﬂ to‘?n
of ad%ﬁother reactive grou ps g‘esen %

SXUBRIBARAY ©F B carRewlippid gpmuss & QORH)n theqarente@pmpound with,
whErediptsiatef pﬁdtfifotéﬁbﬁbpériyc&lhér)‘eéc@@ ér@up@&%@érﬁ inl tA€ kljé'r@ﬁt

co%%lf@awg\{/ee({ léy %epr%}ﬁ?cgwa étrﬁtwlreg E)gam[%es of such meta)bollcally labile
es@Fs(lhblMejﬂweﬁdwhaﬁhlﬂ)l)seLmdlkyl @-d. AMEBENIO| ity le)s. and

acy} égﬁvﬁmﬁgéé“mﬁgvgl%V%@%Wﬁépﬁﬁ%gsa%%{%QVW%f%??WW(eg'

acnogmrwkyagylhwahylle(gﬂ_plvaloyloxymethyl acetoxymethyl; 1-acetoxyethyl; 1-(1-

méf'f'?&x g)r?z‘etﬂ’ Ig?y%" %%SM})QX%&@;I )éX% @te%‘ Iso RPN

ca@ppg@gfr@ﬁy -lgqqrmwcgsby@xlwpthyl cyclohexyl carbonyloxymethyl

1 @M@héﬂ?ﬁé‘éﬁbor@ﬁfxp&ﬂw héﬂ@)lyn)\’(ll carbonyloxymethyl 1-cyclohexyloxy-
carbonylox

ca gl GHERY T kP TaBr B HCEPIYIOYmEyHxy | oxy-

tetmavdnowhwu@iobwonylbﬂyetr@t rahydr opyranyl oxy)

B L T —————

(4-tetrahydropyranyl)carbonyl oxynet hyl ; and
Fugtlaélr%u ﬁ tg.{gqa'}‘risgfr?éfn%()eﬁﬁug ﬁ%)é!atg)r%g éﬂ/égﬁl)atte sa,: urItn rEJ%Ftlcular
hygipycarapse-QH). ¢ Qn be maga inte efmsahonatqwddr@gybxgmgw WithOH) |,
chl@ﬂﬂtb@ﬁz%@@pﬂn‘ét ﬁ!lmm%%@nﬁﬁﬂ a6 W@Mh&ﬁﬁ&ﬁa‘t@@om) I

| or.odi benzyl phosphi'te, dr ogenat 1 on,
P(TQ)(%knﬁacfpﬂ gKpRSARPE clgrisd pbypbosqbeta@} e@mes dallenmetabolism

to gelatte sdive BrigWitaneRydikyRiieupphot ase enzynes during
metabolism to yield the active drug with the hydroxy

group. Al so, sone prodrugs are activated enzymatically
Alsopsgmepradiuge agcadtivated engyaiatichlly & yield trlactiosrperpslinghireh,

fur C . cal L.on, |e ds the activ
N A
exgiepie\he Progrugrman bﬁaa sgday deiaties @I(nﬂ]ian g&b@ndemonmysteb er maybe
an AWM aRfédereilifvaer i vative. Acronyns

Acronyms

For convenience, many chemical moieties are represented using well known
abbreviations, including but not limited to, methy! (Me), ethyl (Et), n-propyl (nPr), iso-
propyl (iPr), n-butyl (nBu), tert-butyl (tBu), n-hexy! (nHex), cyclohexyl (cHex), phenyl (Ph),
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represented using well known abbreviations, including
wheioenotied i mted to, nethyl (Me), ethyl (Et), PEPGBpook/000671

(nPr), iso- propyl (iPr), n-butyl (nBu), tert-butyl

(tBu). n-hexyl (nHex), cycl&exyl (cHex), phenyl {(Ph),

WO 2006/ 090169 PCT/ GB2006/ 000671 20 bi phenyl (bi Ph),
binhenyl {hiP)BRgNZzyHBph ttaphthyl iegph), mettstd ggOY, BEOky (E4Oh @gyzoyi (B2),
anf BE&) (abenzoyl (Bz), and acetyl (Ac). For

conveni ence, many chem cal conpounds are represented

using well known 5 abbreviations, including but not

Fol bdtiveignded maﬁ?blﬁlﬁﬁi@él c()MBGMds a@é M%Ent@@h% well known

ket one
abb&eﬁ'@ﬁmﬁr APbon bt heq B pefend pioe! gk (REEH) iso-propano
(i-RHOEH) memmﬁyaamtonﬁmm&w)l ana o lalletyt @laerl f ,,acet(ljc acid D(IC\IEOH)
ar, e :
d‘“?““’f‘gmﬁﬁ%} SR iyt g LRt SR ke
dlm@hmnearalhe :El?MFh éesua@y@omrarﬁl (TRE), and dinettylsifafide (OMSO).
411Z0+ Xa N 2 2 X~X N-12 XX HX~-X NN X'X
N R 2 3 4 Conpounds of formulae | and Il can be
Ganepal Systhesis by Fornmula 1: R2 a XIl X\ NFornula 1 2
X\XoNR 15 whereig in conpounds ot fornmula I, X4 =
39@, representg(tN RN4 and R2 jJeepiesents NRN RN2.
XiCottpouidts of F¥yTiya INdan be yn es\r ed from 3|/X\ NN
Xicoppounds of . Feid 2& a Axt 2 Formil gz 2 X'/k
NCl MY reactionith HIRN RN2 (H?QZ) foICFovved yX’

rgaction with HNRN3Rha (HR). 3

Compounds of formulae | and Il can be represented by Formula 1:

R2

¢
3.~ RN
xlzl \jf)\/r\]'\ Formula 1
X - .
ST R

wherein in compounds of formula |, X* = CH, R" represents NRMRM and R? represents

NRY'RM, Compounds of Formula 1 can be synthesized from compounds of Formula 2:
Cl

X4
3.7 RN
xizl \jij\N Formula 2
X\ 1~ //I\

X N Cl
by reaction with HNRN'RM (HR?) followed by reaction with HNRYR™ (HR").

Compounds of Formula 2 can be synthesised from compounds of Formula 3:

3.~
X“ fk/g Formula 3

by treatment with POCI; and N,N-diiospropylamine, for example.

Compounds of Formula 3 can be synthesized from compounds of Formula 4:
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conpounds of Formula 3: 0 X4 3,1 XII N-K+ Fornula 3

wWOo20d6/0M16¢9 0 H by treatnment with POC 3 and PCT/GB2006/000671
N, N- di i ospropyl am ne, for géanple. Conpounds of
Formul a 3 can be synthesiz from conpounds of Fornmnul a
4: WD 2006/ 090169 PCT/ GB2006/ 000671 21 0 4 41 OH 2
Formula 4 X NH2 by treatnent with potassi um cyanate
and annoniun1ch|or5§e¥\f g&xanple. Use 5 The present
i nvention provides gctive conpaumdss4 specifically,
active in inhi bitirf‘g\;( esnictivity of mfOR The term
"active" as used herein, pértains to compounds which

by treadmeaipaithl potassiumébliabateiang ammicBRmaciidride! fpr exemple.
specifically includes both conmpounds with intrinsic
activity (drugs) as 10 well as prodrugs of such

Useonpounds, whi ch. prodrugs may thensel ves exhi bit

Thé blebért ifentth provilidd RBE cAidukbs, ¥pe SREINAS iMAhBRIng B

- conveniently be used in order to assess the mIOR

activinPHNt?PBn “of fered by a particul ar conpound is
described in the exanpl es bel ow. 15 The present

tion further provides a nethod of inhibitjng.the

g B e UnpeRerel, B o ofBntireatiey Formiabla Ribing

. mTOR attivie), Bnavspdeifiaallyeih dledssiboth Mponidsofithantriasie botRity (drugs) as

f [y, in. f f -
weff BERRURES of Slec BBk, Db Biob B R Bimeetss ot
intringig acthdtypr actised in vitro or in vivo. 20 For exanple,

a sanple of cells may be grown in vitro and an active

conpound brought
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 celis observed. As
examples of “effect”, the inhibition of cellular growth in a certain time or the accumulation
of cells in the G1 phase of the cell cycle over a certain time may be determined. Where
the active compound is found to exert an influence on the cells, this may be used as a
prognostic or diagnostic marker of the efficacy of the compound in methods of treating a

patient carrying cells of the same cellular type.

The term “treatment”, as used herein in the context of treating a condition, pertains
generally to treatment and therapy, whether of a human or an animal (e.g. in veterinary
applications), in which some desired therapeutic effect is achieved, for example, the
inhibition of the progress of the condition, and includes a reduction in the rate of progress,
a halt in the rate of progress, amelioration of the condition, and cure of the condition.

Treatment as a prophylactic measure (i.e. prophylaxis) is also included.
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into contact with said cells, and the effect of the
conpound on those cells observed. As exanpl es of

w0 edobeetisg the inhibition of cellular growh i PCEHGB2006/000671
certain tinme or the accunmulation of cells in the Gl
phase of the cell cycle ove2 a certain time nay be
determ ned. Where 25 the active conpound is found to
exert an influence on the cells, this nay be used as a

Th@(e?ﬂngcﬁ c‘f’ a%rusg{i1 ﬂg Sl%la%sq@[t{%qrse %F aétng C&t\%&lﬁ\@g}{\ &)fnghg't?on

treat lent carr
witlg émvg\ fberaph@logawsC Surlumaang Iyﬁ@de qwﬁréom@femmqswé gtugs gpd/or

ionfsthgUa@stidhedstisBd ilthk ReathieRt PdifeRnt LARRE ly ng QE)Fa‘Pr\'MHstdf @8junct
pertains 30 generally to treatnment and therap

a”W@’tCﬁb?g%Fs faa”rﬁ?HErPed%O”&weam'tH&PmP%w@S fiop %tf@?ﬂtwaﬁ'gﬁ'ude
bu?® hbOiifed S the followihd: GlikyRENPagdt: hrdgéhauspel! i C

meE e e ST e APTREIHO. RN R DR NiPssoureas:

canfregtind (BaNU)niotriastineg CENOS), q@nmngtirm(methyaCb‘NUt) in the rate

ot len R R e Ry Phefe sl GO e Mdend 0 o o

thigphoephoparoigh {thiwidps), hemmtbwnelamﬁn@délml\/l \AexDUa¢)0ABY Ggfonates;
bubifirhh Gﬁ%%)l@é %%gg%gmn%é)ﬂ&gg Ah?vﬁ&‘ab@ﬁésufb% acné‘%néﬁ&d

erein relates active co ounds Tn
medhnijenaiet rimatrexdte. pyimisine analegapeioreiraslidierodsoppridBens

gemeﬁémeecw&ﬁé SrabRosi8OIATES, QfarslintgS5-80RRline, RN Si Ng

radi ation as used in the treatnent of dlfferent ancer
d‘ﬂP9'i8€§°XYE¥Z‘5‘|‘ﬂ?F Bgnr@fargmgarrﬁ;we@agtﬁ?\,lﬂr@aﬁ Eé?gué‘ﬁ‘éﬁt%za ine, 2-
desmbﬂrrb@:m@amoa@dn \&rﬁthoﬁyum@rumiﬁad%hmm(EmNA) AVERIRHIRN

ph?ﬁﬂ%ﬁr a? %Fgéeé?ﬁ{l%edelqﬁ%lw @Egﬁ&ﬁﬁt&?%? hjleopmsomeraseq inhibitors;

canpiitiesing topatecare irinoiechophiceptmNatieal prcbdnsfsaamtuimtotnc drugs,

pagg%%&%tn%p a;ks!a & @ﬁ@%\/%t&.&?@w e@ore bﬁ%l W

(degetaxel), mtrﬁmusstmenethmusm rhospleate; temppétmwlloméwmt@\mﬁsw@
ter(la—cEsMe Aﬁﬁu.&wyelcﬁmsm%&nwhmﬁ@em%eﬂbﬂk@c.&)t B, -

hexamnet | mel am ne tretam ne)

(adripmyging. é@toxarﬁu-‘@al ‘Fj%'Hb'C’Pr blaomyrns; P'&éﬁ‘d?'ﬁé“z"l”ﬁém{'@ﬁ ejtomycin

C?@&ﬁd&?ty@ahoitmiyﬁ%s f-aégapaghidss, mﬁél mg&an?l?gr@n k@pbﬁs@ah@dnrers
rine X . I 0Qgs - or aur.aci

BT GlpBR s o CVhs: PR Ratoncenr rANSIF S5 Heretiees:

R{dRrsafsitizeyd; anethinitayole Smaaridyoledl demnetﬁyhﬁisemdazole pimonidazole,

et%wléazgl%r Q ﬁ'%?g(uz%%yhgsgl 10B¢ % é:&%jg:{néle%gl%aéﬁ 3i’ gig?tlinr?renidezﬁ- 15

brdegdgpgmjr@mw&lQ\ﬂO(ﬂp@qyumgmqabrqqnodeoxycytldlne Platlnlum’ coordination

coﬁf?y ﬁ%?%%‘hg eltl dﬁﬂh@@e&ﬁbﬁ@)mgbmaﬁbﬂﬁ Subséglﬁgzd

eoiéaden03|ne ribi ne
ur%mqi@m%%etmylhwﬁzmet fuatives Aty hedagine Mb’btp&%wazme

Adréhd&@ﬁi@ﬁ%ﬂppr‘éb@ﬁn‘ eﬁﬁibne'}@bulbﬁb? BRfbdfteinimpiat Chfokiféd; C
vi nca al kal oi ds, vi nbl asti ne

I
'”‘FKFE’B)‘ \ﬁo Kb f"lt%r{‘%“h'é HYMP8PS R AEagOPERSt er el M

adr&memaa@érbms/aata@ammstpra@usoastahamwms plegspétaisdne,
20 teni

R AR ST AR e B Flpgartyone
acgtate) mdgiestral acetate; Estrogens, diethylstilbestrol, ethynyl estradiol/equivalents;
Antiestrogen, tamoxifen; Androgens, testosterone propionate,
fluoxymesterone/equivalents; Antiandrogens, flutamide, gonadotropin-releasing hormone
analogs, leuprolide; Nonsteroidal antiandrogens, flutamide; EGFR inhibitors, VEGF

inhibitors; Proteasome inhibitors.



10

15

20

25

30

35

(adriamycin), mtoxantrone, idarubicin, bleonycins,

plicanmycin (mthranycin), mtonycin C, dactinonycin:
wepwgleEE9 L- aspar agi nase, RNAse A: Biol ogi cal PEEpBREE/000671

nodi fiers; interferon-alpha, 1L-2, G CSF, Gw CSF:

Differentiation Agents; ret#hoi c acid derivatives:

Radi osensiti zers;, metroni dazol e, m soni dazol e,

desnet hyl m soni dazol e, pi noni dazol e, 25 etani dazol e,

Acﬂ%é"&fn%@h@s m%ﬂﬂs& Q@%sedggg)cell%ﬁt@&éédntné@‘%@ fRibit mTOR, for

ni cotl nam e - bronod eozyurl
examplgdig @&ﬂ%?qnalt'ﬁ% Ce'Eﬁ%hW@cﬁb?@?Ehiebﬁpﬁéﬂc Jgegtsi niqmaing

radigondicasbdrdin v@Tpl exes; cisplatin, carboplatin:
Ant hr acenedi one; m'toxant rone, AQ4N Substituted urea,
hydr oxyur ea; Met hyl hydrazi ne derivati ves,

Acﬁyermmmduhgmmay Blse beMséd) as jurostan haziro assay Ndr ©eEN, il 6rdbr to

de%/ %\ﬁ%@\rg g}\é ta gst sohk gtcP%)%[;)'?e‘ﬁ ﬂ? ?rﬁ%ll W E\ﬁﬂ‘} ﬁ]’e%gmpound
mmmstmes and ant agonl sts

adrenocorti costeroi ds/ antagoni sts, predni sone and

equi val ents, dexamet hasone, am nogl utethim de;

Capggigest i ns, hydr oxypr ogest erone caproat e,

Th@%@és‘éﬁb/lﬁ\?é?ﬂgﬁ E)l%ﬁ/@@@ actie %Bﬁb@undmﬁ:ﬁtaﬁ'@éntﬁﬁﬁée?taﬁents or adjuncts
Estrogens, dieth }/ stil bestrol, et

fordegaf ?EES]CP"quT'?B Htnegry skildp 1h§§!1ﬂ?)§@ﬁaly Figigxdefesmine whether or
noﬂil dérﬁﬁﬁt@corﬁ;ﬁﬁh@$@§fs%n@é@ﬁ sonattién foBany particular cell type, either

l )é-,y te one/ equi val ents; Antiandrogens, flutam de,
aodlgr?é cfof'ﬁ% D¢l easi ng horrmone anal ogs, | euprolide;

Nonst er oi dal anti androgens, flutam de; EG-R

Pl oL Pk e e PR BT A8 28R, B Bl it e

gasigintasting! ¢amcers bowel sanes)r| cobonlcanees, aeakt t:awr@ma; ovariahichictnoma,
pré@Tngcarﬁ&F teﬁ%@lgpéaﬁvcerl e bSRler, kRINSFBSHL!, %Edﬁ&l gﬁcér pancreas

known chenot herapeuti c agents or 1onisi'ng
Capeas R ABIPRECHT rSAI§Ae OSIBOFREEIMA KEBPRH® ews@mmelamcg@a @nsi
ledkeRthsas part of an in vitro assay, for exanple, in
order to determ ne whether a candidate host is likely
to benefit fromtreatnment with the conmpound in

Anyugsst éfeall mla@ bEanvated, indleding B8 @6t linited &) turgh gaetoittattnal

0 re ant cance ts or .
(e € R Ronl i BB, BFRG pRRE, By e, ianey
(ranal)xb*@dar man@eas-;@ohlm yandlskie. t o det er mi ne whet her or
not a candi date conpound treats a cancerous condition
for any particular cell type, either alone or in
Admainisitisionon. 15 Exanpl es of cancers include, but are

TheQctivd BmRRind 85 pHaHRECE A 86mpSsiihlcofBliding B AR R pound
may be administered to a subject by any convenient route of administration, whether
systemically/ peripherally or at the site of desired action, including but not limited to, oral
(e.g. by ingestion); topical (including e.g. transdermal, intranasal, ocular, buccal, and
sublingual); pulmonary (e.g. by inhalation or insufflation therapy using, e.g. an aerosol,
e.g. through mouth or nose); rectal; vaginal; parenteral, for example, by injection,
including subcutaneous, intradermal, intramuscular, intravenous, intraarterial, intracardiac,
intrathecal, intraspinal, intracapsular, subcapsular, intraorbital, intraperitoneal,
intratracheal, subcuticular, intraarticular, subarachnoid, and intrasternal; by implant of a

depot, for example, subcutaneously or intramuscularly.
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gastroi ntestinal cancer, bowel cancer, colon cancer,
breast carinoma, ovarian carcinom, prostate cancer
w0 e@biogubar cancer, |iver cancer, Kkidney cancePCT/GB2006/000671
bl adder cancer, pancreas cancer, brain cancer,
sar conm, osteosarcona Kapo34's sarcom, mel anoma and
20 | eukem as. Any type of cell nmay be treated,
Thesobjedinmy e eulkatyotd, an teithal, @, vertalrgte agnxsalra)'matrmmj iamatient
[ : a
(e. g é"gwg%l i raotgatngstteér g Q%'eé mo?%é(m% e)%‘a 3 h\O(JQBn‘?a‘éna )g a dog),
felipp 4eieled Cath anwne fesg- aUma) a pringptelaimian 2@9 AOmprieytor ape)om
moﬂnsy 5. 'rrYa‘?rmSQéTPé&ibBQn)oén QE@(erBigSMfa' Srﬁllnp O&bﬁd{ﬁhg gibbon),
%nBB|S|ng t he active conpoun be mnisteréd t
orge8ect by any convenient route of adn1n|strat|on

whet her system cally/ peripherally or at the site of
- red action, including but not limted to, oral 30
‘T@“b % ingestion); topical (including e.g
Whiledtris dessrmé for thetactiveasmhpound td & adniinisteadd, aléradlit is preferable to

pressléR %ggﬁhgrma %ﬁtﬂgl%%%og EOrg(e e(f)%m'lmrblp q’o@,cog%ﬂnsmg é‘t l&ast one

erapy usring
actlwwun@)lﬁswemedm@,,togwmr aAIth onagi mate; phaemaeuticady |

acEélﬁatﬁé(éémJerg aqt?lX/ahfy Cduelqﬁbr dllu'le'?lfsl HIerQ%uﬁé’rQ%f&lﬁl%%F’sus

I ntrad errral I ntranus I nt raveno
preservalivgs: Bibricants, opethacaetariale well knawnde ftfé@ms!«"ed in the art and

optieHdllp&eRthkra bmc!cﬁgﬁqﬁ. bédc ageHcapsul ar, intraorbital,
pmtrgperltonga yraf?é%heal subcutlcular

intraarticular, subarachnoid, and intrasternal; by
Thusth@pileseft iven B POther ipRdvicex @ﬁmnfacewam&]ﬁmmuﬁd )és @&fined
o o R - h A B0 bt
leasé phecaictise eorapoumdl as defimadraibdve, lagetbelewith orecor gnora pgarimaeautically

ac no&abl?cg}ﬂg}%t S{clp(eq‘tg %Lf’fergl Aﬁgbk}éﬁ% ﬁtamﬂrse%éor(&hgr maq?rlals as

degejifeddelein.g. a horse), a primate, siman (e.g
nonkey or ape), a nonkey (e.g. nmarnpset, baboon), an

(e.9. gorilla, chinpanzee, orangutang, gibbon), 5
Th&rter@ RhAmRCewisaRceepiable” as e defein partaisde oMoy, maerials,

co&@bSM(ﬁwsCQrW@&Hb@aQ@fohﬁs @ﬁlﬂlh BﬁeSWﬁﬁlﬁﬂweadc%@ct)f doundl fhedical
ar naceu

inESFRSB PLIBIF PEUF 7 SPaPH T LG SCGie6k o Mg wihou

exoens;v]a@omtyj Mﬂatmnﬁlwdcesamsdedridﬂ&d padbaneor dopgpditdtion,

co\%r&gﬁs&%?e \ﬂh erago abﬁ”‘er en%ﬁtwnsk % cﬁgarﬁgt %)k?l t, etg. must also
vants, RS TR PP e s,

carriers, BSLE] pien u

beb‘ame@ta@!e” at thb rsermsn‘ Qsamg pomsaiubmmtmtbs ptHeuhgreumntssqf ther

foiUrgionmaterials well known to those skilled in the art
an optlonally ot her therapeutic or prophylactic
agents.

Suitable carriers, diluents, excipients, etc. can be found in standard pharmaceutical texts.
See, for example, refs. 27 to 29.

The formulations may conveniently be presented in unit dosage form and may be
prepared by any methods well known in the art of pharmacy. Such methods include the
step of bringing into association the active compound with the carrier which constitutes
one or more accessory ingredients. In general, the formulations are prepared by uniformly
and intimately bringing into association the active compound with liquid carriers or finely

divided solid carriers or both, and then if necessary shaping the product.
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15 Thus, the present invention further provides
phar maceuti cal conpositions, as defined above, and
woreiohoeia6df maki ng a pharmaceuti cal conpositi oPCT/GB2006/000671
conprising adm xing at |east one active conpound, as
defi ned above, together wit3 one or nore
pharmaceutically acceptable carriers, excipients,
buffers, adjuvants, stabilisers, or other naterials,
ri (=] T : ! . [TAC ' | ¥ :
Fofff S bk BT PG br s Gl huePRA TR EHELER. ohars
syrups, éabileds, dosengerypuaiutes arewdetsn odrsled owalyess frdlsnempgilesh

ogrtor  fUsBarleREoiRE AR, éls Sd%'s!{ég §§ rayb, Y888 Shs, lotions,
Bt ora

Oor use In co tact I Ssues
0”%99‘}’%@ elegtugries, gRAPSA- t hout excessr ve toxicity,
irritation, aIIergic response or other problenror
Ilcatlon copmensu easo

FOB‘é‘Hn%PW pitable fP%\?'?'oad”E%rEtFPt'Bar(? P WI’y '”85’(%505 "B 2 B‘leée”t?r‘i‘.r%%

disaleSOunito @ucpsceipkalbs &achdls bhebreene@h@bnﬂamir@ga premertm;dmlde
r.edi ent s, of

a Wt ho g-lrt]aeacgt het io %d der soP% or ion in
MEHL L 1S ULT P Ui fS RAder of 9{8?%? ﬁ‘?§ et CCHRPHE"
anfaquetalsion nsrt~aqmbwuel ligphidiromas enl bi-talatediquil. emBforbersg wéter-in-oil

nqlﬁ{f)éﬁ‘,ﬁrs%nh%ﬁeé B%I Lt e?e%tug-lr_);]%r 508 P?a%@t' ons may

nveni e e presente I'n uni osage formand may
be prepared by any nethods well known in the art of

A tBhe! FRFYe maké By U&*v@ﬁﬁjo%al MEAHLde gt &ﬁnpréés% d?fmch’cirhgf‘ Sptishally

I Nnto association the active conpoun wth the carrier
WitAene Rr BBTRsIGcesROBsNgSdishis. Gompissedivblelsspay be prepared by

corlnﬁ&%ﬁ ﬁrrﬂm§urtabl6 nERARE e adt.b@ cérﬁrﬁdﬂﬂrh&ﬂ h QBS&-flekifg PSrRRAtess a
niformy %WIHtI to assocrath%n

Poper BTV EBAMI I H 91 5T MR P e 46 8 SR Tfaarspe
acekiy, |sdeﬁolstahgaiamr mydracwpmpylbetﬂyl cedloidsé)hfdlers dr dileges@ay. y
laciqge,:rbmrc Y Fall &e oseb\ég?crgm(?wdr%gor} ﬁ;?osgﬂ Gﬁ%pcgaq{tso P 0671
mEmEsitinctesrats, utelpemlmaa: isintegrants (g sedighi starpls glyccs!qtmpesS-hnked
poLr@&keetcﬁyssJIrﬂﬁ%%aﬁlm &rrl?cﬂ(grln@t?\g &QOSI t)%urf%@é) éwv@%r drspersrng or

ori es pessarl
wqt;trngta@entﬁée ggepdium Ml sulfate) esegpat'a?%ﬁe gn @?%‘Y’ f oams

p- Ilﬁﬂrdﬁﬂéwzoat@ Sroby p- I'Q@rdak?l?e?rzo&le SHHIREE@S Mdrcreoqsm@eolhas/ be made

ornul ati ons sultab or oral adm nistration
byggelding st swiahle MAFhIHE agPiseEefdlee BvdegRdeamRoang mOtS?%a Yifh an
in@SliURIGIUEIRS The dbead Map bplichallyebescoataicdt searat ahdhiag ba formulated

o BIEVIgE Scor P aRoNeh el e bl it st ror SR e o . oy

examplegbyeiboky papyinethyacpileloss inl \raq,urngjprom”mas taprovide the desired
re|85$§ prgﬁlg\?trgtgletls 'n?agll o%tigﬁgﬁk Bb ﬁﬂwﬁfed dithah ehtehib 'cgétlng t]o'g%Uio%
enul’sron; "as a bdl'us; "as "an electuary; or as a paste.
relaasedibpetts nkthe bet otberdhanthe sieoaeh.i onal neans, e.g.
conpression or nolding, optionally
Formulations suitable for topical administration (e.g. transdermal, intranasal, ocular,
buccal, and sublingual) may be formulated as an ointment, cream, suspension, lotion,
powder, solution, past, gel, spray, aerosol, or oil. Alternatively, a formulation may
comprise a patch or a dressing such as a bandage or adhesive plaster impregnated with

active compounds and optionally one or more excipients or diluents.

Formulations suitable for topical administration in the mouth include losenges comprising

the active compound in a flavored basis, usually sucrose and acacia or tragacanth;
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with one or nore accessory ingredients. Conpressed
tabl ets nmay be prepared by 15 conpressing in a
W@ eiobailied machi ne the active conpound in a frerct/GBRM0RHO0671
formsuch as a powder or anul es, optionally m xed
with one or nore binders ( 6g povi done, gel atin,
acaci a, sorbitol, tragacanth, hydroxypropylnethyl
pagiitey Qﬂ“l?é‘é‘)"g ttyq 3qtiee sorppouns in&hipgrt pasigSuch|aggelsdia and glycerin, or
sudﬂ@)sféréh@ ra8dia] dnld Mo LR dsHE OSSR prismly Ehd a8ty B5R8RIM in a suitable
LFJ; hat e); lubricants (e.g. nmagnesium stearate,
lig ®silica); disintegrants (e.g. sodium starch
glycolate cross-1linked 20 povidone, cross-linked
Formugaélgns su B%)%er{e ?% aﬁélengsltré ﬁ(?ritte))(t%e %yl'cleral %glg?lﬁ tlvﬁqf yﬁ)s wherein
thesa@tl\ieattcm)pouamds Jissebed vasuspersiefidn g syitatet daprier, especially an
- p- hydr oxybenzoat e, sorbic
aq%gpgg&gﬁl dré%}o 8%8&%9 be made by nolding in a
suitabl e machi ne a m xture of the powdered conpound

ForWQJIa‘%Eﬁ@@ﬁtaWetf& fH3al ddnahibtrdtibAUiHbrlh kHéQﬁFner E@s&h@hh&&(ﬁe a
optionally be coated or scored and

CO%? HQYI’%( BaVinga gartigls sizg. 161 SXAMRE. &) *Bﬁ/r%lge@éﬁ?% 2P &yabout 500
midr&hsoasieh Bfadiifistaet| hrvme GRIFASUR hicARhETF B tAlehigh. bl Rdpid

oD g GPep tsoRans o efneter et P PP w to e

noskalBuitbisle famutztibnonBereiy tixecepies aldghidvot bdrainiseraticerdscfor
c pro of 1 u
i e bRl S5t bhaR ey SrE M Rl R B
aqeechurs oF SItyrsa>tutloms Qféh@activeamgkm'rwal , I ntranasal, ocular,
buccal , and sublingual) nmay be fornul ated as an
oi ntment, cream susPensi on, lotion, owder ,
Foeyllationy ﬁuitqggasfpr acg@jpis %tppé)y inhaiation thclude thoge presented as an
ae/alsbn%brs@tﬂovreé Mres@urfs@& BH&I@MHQ&J[E% of 5 QMIeS&o;%HBﬁt &lnek
dressi ng such as a %'ge or.adhesi ve

d‘cﬁﬁfﬂdéb‘ﬂ@f'@&“%et ‘HCh‘aré’f"H‘V%m ﬁ‘b‘b&i’f&%méﬁ‘éaf‘aﬁ‘t%%‘ﬁ‘a‘? 15"0Re
dioRide N@othe® %0itadieegdses.or di | uents. 35 Fornul ati ons
suitable for topical admnistration in the nouth
i ncl ude | osenges conprising the active conpound in a
Fofrhdatone duitzhs for, topsaladdmnistiation sie tieenskinniodudeocioiments, creams,

an GRRFAR! Dinch AORRLARCHGR P 520N 0A08 s mBontonaly b

€s COo he active conpound I n an
errtpéwe@ wiily eftheq @ @éafathz or anateyMiseible qintmgnt basgc Aleraatiysly. the

acfeAShouritnaPid WASHRS itd %Eh%lmgantaﬂn-%@r ¥RafWHeU ﬁd
in asuitable |iquid carrier. For mul ati ons suj t abl

desifsid, thgsabequsRPH PLDP SHepBPaES ntawcwé far %mwawésweut
3ow\o/nﬁof\eﬁwyaw.c dikhoRcé.l MealESHEPRAVIY twd ofl ridFdhyeRekyDdroups such

o SRR Shep et kb2 R, ST SRR i o ol
and mittarek ¢hereof. MAs &dpicatiichmilsttona triag Miesivabriedimdet d1eonspaund eshich

en.hgnct%s %ﬁsorgﬂlozngo? %}eH&?atlgn 0!118 %8%%?w§8%hroﬁ§l¥ i g\skﬁ or ﬂper

par or exa about
affededibreas. BEgInples of such dermal penetration enhancers include

dimethylsulfoxide and related analogues.

When formulated as a topical emulsion, the oily phase may optionally comprise merely an
emulsifier (otherwise known as an emulgent), or it may comprises a mixture of at least
one emulsifier with a fat or an oil or with both a fat and an oil. Preferably, a hydrophilic

emulsifier is included together with a lipophilic emulsifier which acts as a stabiliser. ltis
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m crons which is admnistered in the manner in which

snuff is taken, i.e. by rapid inhalation through the
woa®alopessage froma contai ner of the powder PEl/dB2006/000671

close up to the nose. Suitable formulations wherein

the carrier is a liquid ford7admi ni stration as, for

exanpl e, nasal spray, nasal drops, or by aerosol
alsa greferiesitto aiclude bbijp amedilidnid sdat, Topetherdthe Epnusifiee(sywittoor without

4 ;
sl 1o L9 el AGONS ORS00 o
and/gidgemplteatndtie é@rcaléedaﬁmul%fam@mlm@ﬁ Page Whighfoams the oily dispersed
phd¥le®t Heldr&fdl idPRGktiond t h the use of a suitable

propel | ant, such as dichl orodifl uoronet hane,

trichl orofl uoronethane, dichoro-tetrafl uoroethane,

Suwdoé}ﬂulgé’rﬁs ghdP&mndiSion 8fabMEdie IncRide tl'ﬂ/bér%(g Qﬁﬁﬁ 80, cetostearyl

achit gk S B e R A ko St o o
suitdbenoilk or fatd fat d formutation Isriaseahndn adhiewingahe desired nmnmrd
progg%eg %Hcg nh% s&S{qulq% oefet@]? 'n%%g g?r\lll\/l%;ljggelrll kf}f eor"ﬁ g e%{/ be usFﬁ in
ph@fageticglenudsigroiermdgativey nizy beoemlidat &ous the arearresmuw th

pr al ba %%oﬁ%‘- q{o%as%uqﬁcr?rgnd ngsrﬁag%z)'r&%gt wﬁlhﬁut@ﬁg %Qﬁ’s?stency

ase o0 am base y I nc or exa
to 3Siklpakeige fiom (9bo quolnes coriaipersy Biaishicor Aranshes chailn énonomf
dibabie alk estbaé/sﬁ& ats\wls@édlﬁaé QSJHé%T Qéé‘rbteQbr%H?én@é\?&bi didSter of

&y ene but ane-1 manni , sorbito
co% @}t}bpmdasn (':FOB'ES’IpyléFWWBé&h ge@{l 9‘@6‘13 |sg[9{ap¥1ﬁp§w|a@$ butyl stearate
2-dtfyiHea@fpalntitiie rapbledd of PaNEHERENNEstErB ¥nEl@shs @RId¥mol CAP may

d b
be R e TR PO A Er e st R A P OREA SR 61 n or
combination debérdingech theeasperttex aamlired. Blﬁersamhlydegmm!eltmg point lipids
e R R
enul sion, the oily phase may optlonally conpri se
Foﬁﬁfl@do\’\s §ﬁ‘itab%5foter’§eia§éédnﬁ§trétf% Wyme%ﬁeégﬂ%saassﬁﬁosﬁoryt with a

 gent), may conprises a mxture of at
S“'@)”I’?@? *&?ﬁlcgmpr'%w \f\S?rtePFa@P’PafOCS? buteror p selicYi@fe h both a fat
and an oil. Preferably, a hydrophilic enulsifier is
Fo%&ﬁ%tyoggggﬁag)?eafb{] }%rgéral adrplplslrgtPODhalzllotlb%) em,lli fsI p%ssgmas tgmpons
crda@iE/ @QQﬁ@fe@ (F6&md. or shraypdosmulgtioat eonteiding in aduttionde tHecictive
a r(s) with or
CO'&'P?%OU?&Q‘ a?rber %\ss aer;g?(gﬁ/p (:T‘-kthe %R?c% tﬁé%gsp é)pmaﬁaI ed

emul si fying wax, and the wax together with the oil

Fo algéﬂ; ngﬁhab;% &Qg%tggg?@ﬂlngﬁét‘oﬂgggg\ib ﬁkéc‘f brmg?éﬂhﬂtg'@l'fgneous

SURGUERNIPO RS IHATREPWars mtrsvmw amd '@tr@rﬂﬁﬁme'én'ﬁ%ud&muemﬁ aydgien-

aqaé@}gnédt&% $yrofgEh- #@I@ sTé’i“ﬁ‘@lﬂje@lQ)n ssmans&fomcmbp@&rﬂgmhn OX|dants
al co O| ri St nonost ear at e

bu jl t g dc'éll hich render th ? lati
Eﬁ{a, Q[ﬁﬁ“éﬂ} lﬁ?{gtt@c efiﬁ%t @h%ﬂ L6 s which render the formulation

isotonic with the blood of the intended recipient; and aqueous and non-aqueous sterile

suspensions which may include suspending agents and thickening agents, and liposomes
or other microparticulate systems which are designed to target the compound to blood
components or one or more organs. Examples of suitable isotonic vehicles for use in
such formulations include Sodium Chloride Injection, Ringer’s Solution, or Lactated
Ringer's Injection. Typically, the concentration of the active compound in the solution is

from about 1 ng/ml to about 10 pg/mi, for example from about 10 ng/mi to about 1 pg/mi.
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suitable oils or fats for the fornmulation is based on
achieving the desired cosnetic properties, since the
w@etoalddise y of the active compound in nost oi | BCT/GB00g/000671
to be used in 10 pharnmaceuti cal enul sion fornul ations
may be very low. Thus the ct®am should preferably be
a non-greasy, non-staining and washabl e product wth
The mrmabh@so”omsb%mrewyed in einiérdosedorinauiticdope Seatehcbotbimerspior
exé}ﬁﬂ'ﬂg ran%‘e@'aﬂ@ R/%Is Shd ﬁlaQE stBFeéi*?ﬁ Qsoa%ddu%?ia(lygphllrggﬂfcqngﬁlon

basi c es ers SucC ate
re%“tr@aroatyéhe E&%EWIC%H@ grijrluidgraeiar der @ﬁmp@@@iﬁwpr lmplucyws

lmraédilﬂt%ly drlﬁﬂﬂ@ﬂ@@y Ext@bhrpbr%h@&% qé’&@i |solghcﬁﬁta%d sh%@i‘aﬁé/ Inay be
but Ssteara et hyl hexyl palmtate

pf‘%ﬁfeg f 'Eﬂ"bﬂar"‘af’o‘é?%{ﬁ e g hizBs ook %rrrw.'?&w B8y bg scfhpdnrm of
lipdSAReray othbemidapdstictiae slyﬂétns Whrcﬁ%réJ@éé’tj]\eH relafdet 8 active

e _used alone or in conbination
Corgé(g 30 Hl-éogﬁo'mor}éﬂf Oﬁgp? eLOFe (ﬁ%ﬁ"rsed Al ternatively,
hlgh melting point lipids such as white soft paraffin
Do@g&é or liquid paraffin or other mneral oils can be
used. 20 Fornul ati ons suitable for rectal
It villibe apnsegiaied that arpjonsiateiasegsst of thesastive scup;m@m @ny compabsitions
comprisity &@Ql:t‘ﬂ/e%ﬁl%o&mpédnsdaﬂgﬁorﬁ Bétle%%( iént, %?é?ﬁ‘nmkﬂ'iﬁttﬁg r

sal |l C ate. Fornul ati'ons suit or vagl na
OP%?hdﬁF%Qer"&b/ peReratynvele theskalscing Oééhed@@é afrth@rgpettt@ﬂppoﬁé

ag@NS s risigel dletdrivtb t@ﬁie eﬁ?@é‘?f htﬁé tréaﬂﬁ\@Mtsfo@fHélHr@Qe'nPH\?’entlon The
on 0 e

nd, ch
so§ P PurigR /oLl Seprurim 4l 4 FEiers Muciag b By ied o, o
acii%ﬂiy ptthaphdinglarsasinipabhd; tlﬁa)rl‘ouié&ﬁ emhﬁrs&btlcﬁﬂ meﬁlnﬁd sfaddh@fistration,

nj.ect |
the rgbegolj teé%é%é&séf‘ﬁu o?na{ir%x %ul a?urgt%ﬁt gﬂ?e nggérg,n(aher drugs,
coinpeynald eanelidr ymatériatsl used inacpudinations read thenagea s aaight, condition,

gehérgltrﬁaltﬁ: angg)ﬁ&gﬁéﬁléd'l ﬁ@to(r))%f‘gﬁé éaeﬂehtg %taﬁbﬂn?&'(;tjﬁqu%Sd and

ntai n
royse efs@w'aﬁtrai@a wilkyltipately be etthe sissteion efthe pRysiciam alsiugh es

geMefihlﬁlhhé 66‘5533@6 wilhge HRAchRVbER 'Eondeﬁf?&tﬂ)‘ﬂk Gt {thshe bh&ibh @RfL

F nt ended reci pient; and ueous and non-aqueous
aC@?Veert ¢ gesiieg SeriaiBAY %?%S%Pé&%nt EPTRE! ¥ qelsiatignngide-effects.
agents and thi ckening agents, and |iposones or other

Ad nqgtraP%;nb/zvgJ ct%tg %slseﬁ‘%%tgérﬁ\ oqvx}\'g Iéi(é%en ?cér?t&?lglz% Or'dFltehfgI tt f;/qg.tg]., in
divigied ainses dbappnobriate otergais)ttrolighousibe coirse veteatiest. athods ef
deﬂeﬁmﬁ@ %Hoﬁ%ﬁ%’v@%e%ﬂ? ahcp(%sléag o {J#\ tﬁ@%&@h%& \g/gll known to
thosg Pé%h"l iBthe arymdc\alll gty ththéhecfgmléattqnalse@fw @feramrethgmwmee of
theCtﬁQfB?}}" gk !anett 7] M&Féa% bﬁd thfa Qﬂb&%@hﬁb tr%afég/ rﬁngﬁeoor multiple

abou pg/m, for exa from about

ad@wbﬁﬁf@t'qnsgqembe cgied @etsw'trggq gosePeny! emp pejtsrobeisy 1ele<ztsd hike

trehigphlyaitis@Ns may be presented in unit-dose or
nmul ti -dose seal ed containers, for exanple, anpoul es
and vials, and may be stored in a freeze-dried

in gémm i;unselél)doﬁ@ﬁfdhé aétive cbmﬁwrrdnm thdl kangé bﬁatﬂﬂ:ﬂh@df o

e sterile wat er for
oot 250 e Moo bbbt & ehoied neE Sy Bfeitits atuus
connpplmcltles anal§ @hysteo psodang) ostl&p:@m&h@mwmyudb\mlstered is calculated
on the basis of the parent compound and so the actual weight to be used is increased
proportionately.
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5 prepared fromsterile powders, granules, and

tablets. Fornulations may be in the formof |iposones
W@e006H0PE69 m croparticul ate systenms which are deSI/GBe@6/000671

to target the active conpound to blood conponents or

one or nore organs. Dosage 2910 It will be appreciated

t hat appropri ate dosages of the active conpounds, and
Examplessi ti ons conprising the active conpounds, can

var from [ to patient. Determining the optimal
Gepgia XE’éP‘W'T' ‘e‘ﬁ"e‘&‘gp?y i nvol ve the bal ancing of the
Thihdagdr mfomdn@jrmwasmab@uefut iisingaigaick Kiesalgyl 60 sk, gdss backed

f £ th
psf. ShE Rttt PBncioafE) Fediabl 4V 4SEA R Ry C e i oo
(Dadte:fiﬁeslzbsetﬁ) -@8 pra)y suppledddy B. Md\ﬂemlswamehpﬂdy@pr fash chmimatography.

H IN'l\/m %Pee%tré %ehet ljagor%?d gtC%OIO\f\}IJIIQ/ onog {BFJI](?I @ %Pﬁ msﬁument fChemlcal

m hi S
Shlﬁelwem referencpd relative tretetramethpifilanrcr et i on of the
conmpound, the duration of the treatnent, other drugs,
co ounds and/ or materials used in corrbl nati on, and
aligipand ig Sp g AGIRIEE general health, and
The éélﬁﬁieweﬁecgﬁlnﬂéﬂ §r§ Gﬂébnq_fC Grh@ PRbilsHase Anep. @%‘E&GEO@C TFA,
oggn‘gé) %e route of adm nistration will ult] matel
m arelerits; dow Eﬁte?H&/"b’h)%’P‘i‘!F%{rT tyma“m&@g‘w% 90
A/genprial 1l wintifeerishap BT Wbftdr 15 eninles 6bIURY €orl 206ibites, then back to

entr tlons th e of action whic
e T T =N e Aot R e A T
mrok 288 i ePédkURqGikiden Bdde@Oh 31V ddAshtibAbB234airh.on i n vi vo
can be effected in one dose, continuously or
intermttently (e.g., in divided doses at appropriate
Massspeolralveye tdepuied o atFitregac bOQsestromettie absitretion Metiokisbile

ph%ff e A2 04} Sédﬂoﬂé Al JTP/@FnekSJa%%b't —Foetortliz; ﬁ?% ‘?é’?ﬁﬁ’/lﬁnri]n;

adm ni stration are 0S€eé’ o
Gradient arstartingiat 54 A& B fopi! triinwtaisingrin 9B %tB affer $gvidutes and

hold/Mg ey mint R bﬁf&'@%ﬁﬁmﬁé to th @ta"th}%%@ﬁ&‘ itiorisN & ol %n@se bbt
bei Eﬁtreat ed, and the subject being treated. Singl

alwgy's frl B P BB X ARmTHCYTendly |Q§>ﬁ98'% a8 pane d?mqs@r@mﬁtowaphy)

POA 161988 WS bog RdaPRinhE L M0-b6d Ag. sel ected by the
treating physician. 30 In general, a suitable dose of

the active conmpound is in the range of about 100 g to
M:abwu\tes'&/aﬂ]egg per kilogram body weight of the subject

t | t
ReBEou Weis GriparEot iEing BePelSora R E M ER . GRiriser Mprayeve
syniBesialirgtukitit retloticaemmt Rewdrasnge heftwddme 04380 #hbt T4 Bbintlesauce

R bR AT b B B P ot B L BRR pp ibpe o9

Exanpl es General Experi mental Met hods
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Thin Layer chromatography was carried out using Merck
Ki esel gel 60 F254 gl ass backed plates. The pl ates
wowrgoe/onilsual i zed by the use of a UV | anp (254 Pei/GB2006/000671

Silica gel 60 5 (particle sizes 40-63 gm supplied by
E. M Merck was enpl oyed for 30 ash chromat ography. 1H
NVR spectra were recorded at 300 MHz on a Bruker
Exdape3d00 i nstrument. Chemical shifts were referenced
relative to tetramethylsilane. Purification and
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2a: 1H-Pyrido[2,3-d]pyrimidine-2,4-dione: m/z (LC-MS, ESP): does not ionise R/T = 0.76
mins

2b: 1H-Pyrido[3,4-d]pyrimidine-2,4-dione: m/z (LC-MS, ESP): 164 [M-K+H]J', R/T =0.38
mins

2c: 1H-Pyrido[3,2-d]pyrimidine-2,4-dione: m/z (LC-MS, ESP): 164 [M-K+H]" ,R/T = 0.45

mins

(i) 2,4-Dichloro-pyridopyrimidines (3)

The appropriate 1H-pyridopyrimidine-2,4-dione (2)(1 equivalent) was dissolved in POCl3
(44 equivalents). To this mixture was added N,N-diisopropylamine (2.8 equivalents) in a
dropwise fashion. The reaction was stirred at room temperature under an inert
atmosphere for 5 hours. After this time the mixture was concentrated in vacuo while taking
care to keep the temperature below 30°C. The resulting black residue was poured onto

crushed ice. The mixture was extracted with CH.Cl, (x2) and the organic extracts then
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N NC--N- ~NN NCN ~R O 4aj To a solution of
2-(2-Chl oronet hyl -norphol i n-4-yl)-4-((S)-3-nethyl-norp
whedosndeyl ) 5 pyrido[2,3-d] pyrimdine (4aj) (3BCTHGB2@6/4000671
nmol ) and the appropriate ine (0.5 nmol) in
di met hyl acetam de (2.5 ml) was added Nal (3 ng, 0.02
and K2CO3 (14 ng, 0.1 mol). The reaction
E)‘(ggg‘sg)e% was seal ed and heated under the influence of
(@i crowave radiation (low absorption setting, 200C, 20
mnutes). After this the crude reagtion mxture was
concentr at ed '?Dvacuo and purified by preparative HPLC
to give the (Lrgs'..r,pd 10 conpounds {(RY NR R' Purity niz
RT [MH + (mihs)” 5a *\N 100.0.461.3 3.91 0 5b H ~~
| 99.0 4517233 5c 87.1°520[6 ]5. Y Ove 5d '\ NLa
96. 0 485. . ﬂ Q NAS %7 On 5y<%. 81  Br
WO 2006/ 090169 PCT/ GB2006/ 000671 37 (5£60 &\ N 95.0
559.3 4.65 Br 5g
43j

5
To a solution of 2-(2-Chioromethyl-morpholin-4-y1)-4-((S)-3-methyl-morpholin-4-y1)-
pyrido[2,3-d]pyrimidine (4aj)(36 mg, 0.1 mmol) and the appropriate amine (0.5 mmol) in
dimethylacetamide (2.5 ml) was added Nal (3 mg, 0.02 mmol) and K,COs (14 mg, 0.1
mmol). The reaction vessel was sealed and heated under the influence of microwave
radiation (low absorption setting, 200°C, 20 minutes). After this the crude reaction mixture

was concentrated in vacuo and purified by preparative HPLC to give the desired
compounds (5).

NR'R” Purity | miz RT
% | IMHHI" | (mins)
5a O
*
N 100.0 | 461.3 | 3.91
O
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0
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OMe
5d | ~
N
CL 96.0 | 4855 3.31
CO,Et
5e O
g
@ 97.0 | 5135 | -4.81
Br




N O/ \ 96.3 490.5 4.05 H2N 5h Q N, 0 96.9 463.5

4.17 5i 0 H99.3 449.4 3.82 5 o N~ 99.2 413.5 3.54
wWoL®koa16b 98. 3 455.5 3.76 51 0 98.8 485.5 3. 9FCT/EHBaM6M00671
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C.,.. NN ~N'" ~~ NNNcl NNW\N\OR O 4a 5 To a
sol ution of
wQ2¢ogrnghbor onet hyl - nor phol i n-4-yl)-4-((S) - 3- nepdily/GBRaK000671
holin-4-yl)- 5 pyrido[2,3-d]pyrimdine (4aj) (36 ng,
0.1 mmol) (11 ng, 0.03 nmol9Y° i n anhydrous
di net hyl acetam de (0.5 m) was added tert-BuOK (6.8
ng, 0.6 |/pol), alRd 18-crown- et h(ﬁr (0.1006 nmmof, 1.6
ng) . The appfofpptatesal cohol |jwas then added to the
reaction miktute g each rgatmoifon deemtied3ss 1{10C for
15 hourg. Affer thigthe crude reac¢tion!| m xturle was
concentrated| i n vacwmeand pur|i fied by prleparative HPLC
to gi ve Hhe—desired—10—conpounrds{5)—OR—Purity mz
RT % [M4-H1+ (mns) 5r "nobo | 97.0 513.5 4.81 NHPh
(b)5s 92.0 461.2 4.26 5t OH  98.0 492.1 4.18 5u/ F o
78.0 440.1 4.46 5v 100.0 422.2 4.40 0O WD 2006/090169
PCT/ GB2006/ Oig%jl 39 5w MeO 5111[ 96.0 452.1 4.32
5x *"0 91.0 437.)1 3.

T O

NN U\Cl K/O
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4aj 5
To a solution of 2-(2-Chloromethyl-morpholin-4-yl)-4-((S)-3-methyl-morpholin-4-yi)-
pyrido[2,3-d]pyrimidine (4aj)(36 mg, 0.1 mmol) (11 mg, 0.03 mmol) in anhydrous
dimethylacetamide (0.5 ml) was added tert-BuOK (6.8 mg, 0.6 mmol), and 18-crown-6
ether (0.006 mmol, 1.6 mg). The appropriate alcohol was then added to the reaction
mixture and each reaction heated to 110°C for 15 hours. After this the crude reaction

mixture was concentrated in vacuo and purified by preparative HPLC to give the desired
compounds (5).

OR’ Purity m/z RT
% IM+H" | (mins)

*\O
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78.0 440.1 4.46

Sv
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Assay For niTOR enzyne activity assays, mMIOR protein
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Example 3: 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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1- substltuteg @Hﬁ@alryl W OF D together with the
nitrogen atomto whick t\hey are attached forma
ni trogen-containing heterjocyclic ring having from4 to
8 ring atons; or (i sywhere R is selected from
the group consi sti @bgj ogt or@ly Qubstituted C1_7
al kyl, optionally Substi 20 heterocyclyl and
opti onaIIy substituted C5 ZOR“éryI 10 9. A
har maceuti cal conposition conprising ,a co und _of
a“‘ﬁﬁ?ﬂ%’ﬁ§38ﬁ olvaterschemicaily pfoa%%?déwmwﬁ%er@a& n@%w"
onea&oeptzamdeg%@marerth@bthdréau@tm 10. A conpound of any
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cortteheng petemvdmmog he\flnmfrmdlteémematm treating a
di sease aneliorated by the inhibition of mMfOR, 20
wherein: one of X1, X2, X3 and X4 is N, apd the others
2. ar eAcPPRINd agaRrdiREgo elalgel Hiierain pie efRe aﬁF’t’ﬁ' d§dn atomto
whi ch they are attached forma nitrogen- containing

heteroc clicrin aving from4 to ring atoms; RN3
3. andAﬁﬂﬂ? Py e"’(Cﬁ%rld%ﬂnt? F\""‘Fﬂ% HIErFB gel '\gt omto which they

are attached forma nitrogen-
4. A compound according to any one of claims 1 to 3, wherein RV and R, together
with the nitrogen atom to which they are attached, form an optionally substituted group
selected from morpholino, oxazenpenyl, thiomorpholino, piperadinyl, piperazinyl,
homopiperazinyl and pyrrolidinyl.

5. A compound according to claim 4, wherein R"' and R, together with the nitrogen

atom to which they are attached, form morpholino or 3-methyl-morpholin-4-yl.

6. A compound according to any one of claims 1 to 5, wherein RN and R™, together 4
with the nitrogen atom to which they are attached, form an optionally substituted group
selected from morpholino, thiomorpholino, piperadinyl, piperazinyl, homopiperazinyl and
pyrrotidinyl.

7. A compound according to claim 6, wherein R™ and R™, together with the nitrogen
atom to which they are attached, form an optionally substituted group selected from
morpholino and piperadinyl.

8. A compound according to claim 7, wherein R™ and R™, together with the nitrogen
atom to which they are attached, form a group of formula lli:
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atomto which they are attached form a nitrogen-
9. cont phaimagetisaleoopysitierccanipmiging avdomgotindoshady boe 8f dldimg 1 to 8

ano\%%mta%gﬁcg dac&}%ag,ﬁgﬁhge& dMiddp the nitrogen atomto
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10.15.A I&]ﬁp&fﬁ@ AEHPEH FQiifs §Pd B hde m%étﬁb@oittrb%tment of the

defined in any one of clains 1t
humanrropr ammal body y

11. The use of a compound of formula I:

xf/ SN
] w (D
X\ 1 R

and isomers, salts, solvates, chemically protected forms, and prodrugs thereof in the
preparation of a medicament for treating a disease ameliorated by the inhibition of mTOR,
wherein;

one of X', X2, X* and X*is N, and the others are CH;

R" and R" together with the nitrogen atom to which they are attached form a nitrogen-
containing heterocyclic ring having from 4 to 8 ring atoms;

R™ and R™ together with the nitrogen atom to which they are attached form a nitrogen-

containing heterocyclic ring having from 4 to 8 ring atoms.

12.  The use according to claim 11, wherein the compound is defined in any one of
claims 1 to 8.

13. The use according to either claim 11 or claim 12, wherein the disease ameliorated

by the inhibition of mTOR is selected from cancer, immuno-suppression, immune
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tolerance, autoimmune disease, inflammation, bone loss, bowel disorders, hepatic
fibrosis, hepatic necrosis, rheumatoid arthritis, restinosis, cardiac allograft vasculopathy,

psoriasis, beta-thalassaemia, and ocular conditions.

14. The use of a compound of formula II:

N1 N2
R _R
Y
4
XA P, 2 R
\X1 N N/

|
R

and isomers, salts, solvates, chemically protected forms, and prodrugs thereof in the
preparation of a medicament for use as an adjunct in cancer therapy or for potentiating
tumour cells for treatment with ionizing radiation or chemotherapeutic agents, wherein:
one of X', X2, X® and X*is N, and the others are CH;

RM and R™ together with the nitrogen atom to which they are attached form a nitrogen-
containing heterocyclic ring having from 4 to 8 ring atoms;

R™ and R™ together with the nitrogen atom to which they are attached form a nitrogen-

containing heterocyclic ring having from 4 to 8 ring atoms.

15. The use according to claim 14, wherein the compound is defined in any one of
claims 1 to 8.



