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WD 2006/ 026832 PCT/ AU2005/ 001380 -1 ENZYME | NH Bl TORS
AND USES THERECF FIELD OF THE | NVENTI ON 5 The present

WO povefo2dsen rel ates to i nhibitors of insulin-reptl/au2ms/001380

am nopepti dase (I RAP) and nethods for inhibiting
same, as well as conpositions conprising said
inhibitors. In particular, the inhibitors of the
present invention may be usefulj.in therapeutic
applications including enhancing nenory and | earning
functions, regulating cellular glucose uptake and

homeostas! vz RRRL RS AN KL TroAlROR

undesirable IRAP activity is inplicated. DESCRIPTION
OF THE PRICOR ART The reference to any prior art in
FREEDPEJGHE INVMENTIONNot, and shoul d not be taken as,
an 15 acknowl edgnment or any form of suggestion that
that prior art fornms part of the comon genera

TRO PheBEH Snvoti O P15 to@nhfbﬂéflél(s g‘]ﬁ@ﬂ g&lgtgd inopeptidase (IRAP) and

am nopepti dase (I RAP) 1s a coprot el
methgde &by m}dbl@ngIS@IIEEGS |W\elham3pomp9$twns icomptising gsafdainhlbltors In

BHSE o B R0 b0 b i
Imelidihey b{ﬂ@h&hnglﬂlerﬁ el h‘:‘én%gs ﬁﬁich@ﬁs %&lﬁﬁ%ﬁflﬁﬂaﬁ' ucose uptake

pro ably due to differential ycosyl ation
oqgg@31szhvé1ﬁ@1ngtlab9m and mgggpn qn[d dtkeradisoyges ot condltlons wherein

eJo to the ML famly
ﬁ%%?ﬁ%h peng FQQD%E#QXpep % gs and possesses a
| arge C-term nal ext racel lular tail which contains
transnmenbrane domai n and
b%géﬁﬁﬁjllw f’@r?.flﬁaﬁ‘ A%%Tacel lular domain (Keller
et al., 1995, Rogi et al., 1996). Initially cloned
froma rat epididynal fat pad cDNA library as a

(%5 k@f@remeotoeany gy actﬁﬁn) thisospeeifisptinn Bl ics.eahdvéoull ot be taken as, an
i n-respansive glucpse t sporter

%ﬁ%%%“ﬁ’ie te$re%tiyn ol syggsstiop fthat t a&,gloﬁraﬁtt %inﬁs Rag of the common

gé@ﬁﬁﬁn@\ﬁm‘;aglé‘meﬁﬁsltﬁéhﬁr om hurran pl acental cDNA |ibrary
as oxytocinase (Rogi et al., 1996), an enzyme which

was thought to have an inportant role in degradlng 30
RS AR 0 535%°L S SERT Rk e 5 iy
dle1g1bh’&ﬂed naemiyrtiypeptinclagiag ChtRAfkclvd, kidiR§SadiBRd! kidl and heart (Keller
?l ¥§§55 Rocfgl tetr c}?ptl 986 Zhang et al., 1999). In the brain, it occurs as a smaller 140
kDa protein, probably due to differential glycosylation (Keller et al., 1995; Zhang et al.,
1999). It is a type II integral membrane protein belonging to the M1 family of zinc-
dependent metallopeptidases and possesses a large C-terminal extracellular tail which
contains the catalytic site, a single transmembrane domain and a smaller N-terminal
intracellular domain (Keller et al., 1995; Rogi et al., 1996). Initially cloned from a rat
epididymal fat pad cDNA library as a marker protein (vpl65) for a specialised vesicle
containing the insulin-responsive glucose transporter GLUT4 (Keller et al., 1995), the
same protein was cloned concurrently from human placental cDNA library as oxytocinase
(Rogi et al., 1996), an enzyme which was thought to have an important role in degrading
oxytocin. The ATy receptor has also recently been identified as the transmembrane

enzyme insulin regulated aminopeptidase (IRAP) via mass spectral analysis of tryptic
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WO 2006/ 026832 PCT/ AU2005/ 001380 -2 pepti des
generated from AT4 receptor protein purified from

whowsnzsazr enal nmenbranes (Al biston et al., 2BOLAD2005/001380

Anal ysis of the biochem cal and pharmacol ogi ca

properties of |IRAP confirmthat it is, in fact, the

AT4 receptor (Al biston et al., 2001). Although

isolated by three independent,groups fromdifferent

ti ssue sources and thought to Subserve distinct 5

physi ol ogi cal roles, properties and characteristics of

this, protein. renmai n.consistent., The AT4 |i gands,

B?R}}d&? e%ﬁg?rﬁtefi\f?%r& 4 RpFeptpR gr%ﬁé%@é@é figre Davye) adrggad membranes

hescenal, A09). |Abal@dof B HRbEHAREHI bt ddofii i

%t i de LWV- hgary%r phian}%7 c()LW- H7§ , aﬁ %%Pﬁ)élq{\}mﬁ%dﬁfﬁ%% properties of

Pepnijrnathat itdd, an fagt thepaTh faceptoy (Albiston et al., 2001). Although isolated

RO SRR R bkl S DR g Ty W g it
bysiclogical\Wek]hropties MhaBmmableasd dfthis PiotdiR rdrRail Ronsistent.
I nhibitors of the am nopeptidase activity of | RAP as

assessed by cl eavage of the synthetic substrate

. ; h j ' [ 0d: W .
gﬁ%’ Aﬁ'é g‘%g:;ﬁ.s, é{cﬁq@@hﬁiﬁ (\If’ %ﬂgz{éﬁ E@%@iﬁgudﬂlssl\éga%ng f’\?ancF f\Iorleucmal Ang
Eonpet the isttactutatigtdistinet pepticatli VIY-Hehiptid 4 (LVOABIP, all bind with high
&t 5 AP BEFFEHY e BRBacs i H dHes bIRERS s, termed the AT,

ghﬁgﬂﬁg\e/%’tﬁ% Féﬁ{té qggah&‘s"i‘%r%jalt\h QG NS, pﬁgtﬂh\ﬂ@g{ﬁ%r% }{emonstrated in

- H7 | to the talytic~ si'te they are n
vinedto dd imhibitaapf theeminopeptidase 2008}y, of TRAT @ assessed by cleavage of the

AP oSBT toh kRNt Rt gt 09, ot
hag Iveemd SNOWM 7 Qispaftohfetifiid RURH P RIAQLABNES AT, ligands mediate
ﬂrrgnoqrﬁ[ @20 tasks in both passive avoi dance and spat i al

Hr e

byabiadingrie therpatalytic ssitelof 8RABc tsing the wibmesysteth it has also

b0t j ' C r adi | B, rat an .
et A PR S BB Db Py Y387 i o e sy
sirecthey sechot bleaveattgIRAR (Lefeereiit 2003)g t he dar k chanber

after an aversive stimulus (Braszko et al., 1988;
Wight et al., 1993; Wight et al., 1996). Chronic

i | .« . y ) R al i
O DAL BN, s g, o
BNY-B75inrmayinahaimiabrives bepe slioovmnead tonintphevesivpenfonmance of memory

ati menor r adi In, .the Barnes naz
BB Mol e Hychini i mes Ieaf g aRiest « L fiehetiects were
30 rRAGh @fe SYssite BUVBIHance patdiferR @Dt R hATEAn! ih88RESro-ventricular dose
Nl el - An or LW-H7, decreased the tinme taken to

glcrmel) @% AllnéaWrié@re@&edtthfr lagenicy in re-enterineathie gank(dhember after an aversive
dmatué eé)égzkog? '21” %88‘?%@’: S5l ,el@bg 9 \W‘lgtl-ltc] ef: crzlt ,i 1f958j, aélhronic infusion
(6 days) of an Ang IV analogue into the lateral ventricle of rats at a dose of between 0.1
and 0.5 nmol/h enhanced performance in the swim maze, a spatial memory paradigm. In
the Barnes maze, another spatial learning task, treatment of rats with 100 pmoles or 1 nmol
of the peptide AT, ligands, Nle'-Ang IV or LVV-H7, decreased the time taken to achieve
learner criteria in this paradigm (Lee et al., 2004). Control animals treated with artificial
cerebrospinél fluid took 7 days to achieve learner criteria, whereas animals treated with
Nle'-Ang IV or LVV-H7, at a concentration of either 100 pmoles or 1 nmole, achieved
learner criteria in 3-4 days (Lee ef al., 2004). This observation strongly indicates that the
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cerebrospinal fluid took 7 days to achi eve | earner
criteria, whereas aninmals treated with 30 NNe'-Ang |1V

W@r00kN268B%, at a concentration of either 100 pP@i/aB2006/001380

1 nnole, achieved learner criteria in 3-4 days (Lee
et al., 2004). This observation strongly indicates
that the WD 2006/ 026832 PCT/ AU2005/001380 -3 two
peptides tested not only inproyed menmory, but also
enhanced spatial [earning. Not only did peptide AT4
| i gands enhance nenory and Iearn;ng in nognaldanh?als
he tjdeg reversed ne de ICItS i_.nduce

EAERerBERY {563 ni SHIE SproNT-Lmetfomt oMt 6o epianged spptiallearning
nechanically by knife-cut |esion of the perforant

. A nore stable anal ogue of Ang IV, N e-Ang IV,
Em eﬁlyatldtmpyde Afle lighnd erthencd meewty iand daesa,rmng\m meefal animals, the

i nduc rinic

b ic g&ﬁ)’e}ésr?? ﬁc!frgtsdeﬁgg% ug?{f %16) tlljlewlcgﬁg t @ juscarinic antagonist or
(E amemhamcam;yr l&}dkﬂl’e citRed@! 60fhe %%rf@{jant pétﬁ&'gy Reﬂgfess@aiblgﬁnalogue of

1 In the sw mnmaze paradi gm
g@ﬁ ¥ ZNg }*H%I U¥etivenaqutalyinge gie lﬁiél’aﬂ Uﬁ@nﬁle&a‘pmm}l thesieorory deficits
10.
e Ry R PO 1 2B B MR by AR A i peradiem

Pledersaip@d ., THEB; dbdderson kg%] |, i29and, Ilh-Vhél: kkim ?dﬁé/@nparadlgm memory
to the conditioning trial in the passive
7478 Bo4 P PUtetnhporiGEnLrasBvise Gsion i devevaresdinsen acute dose (1
t 1
ig?sg{&l’@ﬁémeldﬁﬁg ¢Vtanh %Igﬁg qq’or@(lcﬁﬁpﬂﬁ iy (gﬁrlg}{t ?] i%@) The other
Ag‘m-ilggnd@f; éﬁ%—!ﬂo pepn adaslesp,rlot hethklcopditibnial ttidiih tlo:flc passive avoidance

2 am no,aci ds contalns t wo
I!Ej Lt nnyﬁgf) |tfe§ge¢)g®l LRVeEsy g megy y7§e 7Y IngHeed, by sgopolamine
@ubisemed ahy2(a).di c clusters (Keller et al., 1995).
These characteristic sorting notifs also occur in the

carboxy term nal domain of GLUT4 (Bryagt et al. ,|2002)
eigns. .un erg r. .
O M FObob 33 MP B8k SR PR RS e o minal tail of

Hhéd) N-meciniongdr (122 hmirfo dcRRPafd cd@Shs Bxo aﬂéihzﬁ{et 186tifs (residues 53-54
r domain, |RAP (55-82

f th |l ul
%&”@‘ih t&f&ﬁ)ﬁ%&‘@afi Cgfé%ﬁ usterh(kqllen gl o 49§>®n Exe)se characteristic

s?s%ﬂ_ %g%‘dﬁﬂ%](g&:sc&g E)rg fht% % ﬁ&ﬁﬂﬁ&@%@ ﬁf‘bﬁr@rﬁ@r%nt’et al., 2002)

gndt puggest] tharthelksnéwvm mﬁteirﬁAﬁhdemgd tsémilarafrftiackllulgr aeuing@r processes.

I{/I%&%n ecﬁﬁrb?gf oﬁgﬁf}ﬂﬁﬁw@ﬁs %_iﬁéﬁs (ILTQE%)IGSE %?@g)%gg)eﬂqgg}ent of the
itdrhE6lulay eintiig SIR AR (5282 e tin@l 3T3- l?gé_d)i%ocﬁk@ *&@lE in translocation of

groteln was cl oned concurrentvy r om hufman
LUT4 vesicles to the plasma membrane (Waters e al., 1997) lending support for a role

for the intracellular domain of IRAP in the trafficking and/or retention of GLUT4 vesicles.

As mentioned above, IRAP is not only known as a marker protein (vp165) for GLUT4
vesicles (Keller ef al., 1995). The same protein was cloned concurrently from human
placental cDNA library as oxytocinase (Rogi et al., 1996), an enzyme which was thought
to have an important role in degrading oxytocin. Oxytocin and the oxytocin receptor have
two important roles in labour. Evidence in all mammalian species suggests that oxytocin
plays a role in the expulsive phase and is important for the precise timing of the onset of

labour (Imamura et al., 2000). The initiation of labour may be mediated in women and
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pl acental cDNA Iibrary as oxytoci nase (Rogi et al.
1996), an enzyne which was thought to have an

w0 pgpen2aast rol e in degradi ng oxytocin. Oxytoci PCEHAU20105001380

oxytocin receptor have two inportant roles in | abour.
Evi dence in all mammalian speci es suggests that
oxytocin 30 plays a role in the expul sive phase and is
i nportant for the precise t|n1ag of the onset of

| abour (lmanura et al., 2000). The initiation of

| abour may be nediated in wonen and WO 2006/ 026832
PCT/AUZOOS/%OlSSO -4 rhesus nonkeys by paracrlne

Fheswemonlieys by Rawering ethes iy Andperincaperiippismes n SRdirsia dpockout mice
ETSG Sonfin? ﬁn{i&%’t FrfR kTR B gg bbm @ﬁ Bﬁ&%(fnoﬂl%%rgsctaglandms Oxytocin

bet ween oxytoci n and prost glan
smrpniateame@tqglamsltm@lwsnhnrma@ m&es mnalmyny tlspdazicem/uterine eplthehum

TP GifelscomORvaTRott anedietg i SEESCrAY o GRy FERRY cxpression

RACRIERTs EreRAP 5 L&flracRol HB nllﬁﬁ‘i‘i’eirlﬁihra%atﬂréfsti andin formation in the
contraction in the nyonetriumand prostaglandin

flenidu: | Dherg s @ Idéamai@cmdl@ase iMhytocins regeplon mepression in these tissues in

%a[i]g g?egﬁgncxnar}%xifﬁa% ra(éolégl(é%lgfng}?gmaﬁ g? 35 gflr:]b Ig?}&;\ivl%cﬁ suggests that the

bmﬁbhhtﬂewpt&eisaMelﬁﬁﬂ I fge hgsmalhliaBburs UBGE Stidit i Bice with a null
% ocin receptor is essential for normal |abour.

fop tﬂt?oqwcﬂrhgqﬂeééggﬁ #n Bnpasiant rofffos pxgaciBAD Mk ejection.
oxytocin gene suggest an inportant role for oxytocin
in mlk ejection. 10 I RAP therefore provides a target
IRAP ttherefbes ptavidmrt tanget dge thesdevielapmentyf epémn cwhm:lr may enhance or
rove nmenory Iearnln r eat d| orders
FRIE5S e A e 81 (PO Grpe P GJichsn: Rowmsestasis, including

HysheleRniRdhnd HRAGMEE hRPAUin@hice AGbAET @R ddbtation in individuals.
i ndividuals. Accordingly, inhibitors of |RAP, which

Aagorditighy, uphlbrt@r& oft AR r whigh trhay  BiSRurft manteofwed with IRAP functional

%?[ ovrlJ iy é’é ?{a 'ye éﬁltggrsf)%lhlg qnﬁ/q%?ngé}iyiaé:? fl?ﬁtlons in the treatment of
6@[&1’1116r1s@1ﬂ8 d@sﬁﬁﬂe@é Whérd @k SesViRe bEwRKGRSIE AP hctivi \})lag:s arole.

undesirable I RAP activity plays a role. SUWA
THE | NVENTI ON 20 Throughout this specification and the

b‘%\’l I(S:#I IR NS the context requires

erw se he vvord corrprl se and variations such as
"conprises” and conpr|5|ng , Wil l be understood to

Lply. the. inclusion of ed integer ep or )
SRbghoRt s geieatan apd g ¢ " Saihs MHCT RoBx SMlgsh G gyntext requires

g{]%ggits@ 18he WOEREBMpAke'S hEPvAatiBhOMRKAS "bhHIRESa "comprising”, will

be understood to imply the inclusion of a stated integer or step or group of integers or steps

but not the exclusion of any other integer or step or group of integers or steps.

It has now been found that certain benzo-fused compounds have IRAP inhibitory activity,
and may therefore be useful in therapeutic applications in which IRAP inhibition is

desirable.

Accordingly, in a first aspect, the present invention provides a method for inhibiting IRAP
activity which comprises contacting IRAP with an inhibitory amount of a compound of

formula (I), or a pharmaceutically acceptable salt or prodrug thereof. Inhibition of IRAP
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25 I't has now been found that certain benzo-fused
conpounds have I RAP inhibitory activity, and nay

wao bwsetasse be useful in therapeutic applicati OPGI/AL2005/001380

which IRAP inhibition is desirable. Accordingly, in a
first aspect, the present invention provides a nethod
for inhibiting RAP 30 activity which conprises
contacting IRAP with an inhibitqory amunt of a
conmpound of fornula (1), or a pharmaceutically
acceptable salt or prodrug thereof. Inhibition of |RAP
2006/ 0268 PCT/ AU2005/0Q1380 . -5 activity can be . .
KPS B S PRI gr g1g B W0 RATERBBIP it MBSt invention
thehiferetalsoThi8videy £ el fok MARGTRE SRAPSRPAPH] HS5hiéct 1
met hod for_ﬁiﬁnhi bi ting | RAP .éctli%i ty in la{t’g%?em}@ﬁn need thereof,
Waich eerepusss , adnpinistaringotepshidesutiehti an duldbitory effectiae damount of a

j I nhi kit ffecti f d
SRR Rl o b meitiatfy AP L1 e abrERe oot
or prodrug thereof. 5 Conpounds descri bed herein may
ge usefcgledi n.treating a disease or condition in which

Qugeundsedeseribpddessein aptie be magfubén froating pidispaseaor egndition in which
; j ' her vj e 1 fo .
L TR ——
imsthodpfor ctwa’eirrllg ai disense ?)mh;gﬁditiohrinnwhidhtm@’ﬂ%@gﬁvitybis implicated, in a
compri. sin e step of.adm nistering to said subject .
SHRIGH 12 B0, 00T R singr 0SB GUAMISingtraRid qopiect an effective
ShowntRIFa B&EFMIndCH ionrnﬁl‘alc(?)?to?k%l iaznglsléegﬁﬁalg)r Q&Egtgblg fsa{at or prodrug

thereof . The invention also pro or the u
herepbuntheofnvertianuhlao (pirgvidesr foa thphae reficee nompairidyof formula (I), or a

I |t _or,.pradru hereof in the manufacture .
@&@Q@gl F%lg;rrgcncfptaplgrsa roéé%?ﬁﬁfb‘g Jﬁ‘?ﬂe@e’é‘s © JRanigre iogr"i‘ medicament
fon trebitgha iR BE tdndition ihSviicIRARbafity iSirslidRICT | bed
above, 1RAP inhibitors have been shown to I nprove
menory and enhance spatial learning as well as

ASVUEEH1bRY BBV TH ABST LBt hel§ %%519 is : (%léﬁs/ to %nﬁ%rt%\ﬂfg fr}&?rgﬁxy and enhance

aspect, the present I nvention prov a

gmtialleamning assvablras revedding meamindéficitsn a subj ect,
conprising the step of adm nistering to said subject a
20 conpound of formula (1) or a pharmaceutically

ABERBIAR), 8n $AbtheOhspREO ML BrebbiR riﬁ@éntioﬁﬁgo{liggf Qtrh&ﬁo& BYS enhancing
al so provides for the use of a conmpound of Tormula

mPVle}b?ndéOf lparaingdn e stibjeet) tomprisgepthatstep faldmicistefingtir sagd subject a
é&ﬁﬂo%%& of r}"OIt'rrl?u aTP)ncl)“lrfaa %ﬁgrh%cggticgllﬁgcle%%ﬁengalt or prodrug thereof. The
invention thus also provides for the use of a compound of formula (I), or a
pharmaceutically acceptable salt or prodrug thereof in the manufacture of a medicament

for enhancing memory and/or learning in a subject.

Since IRAP is involved in the trafficking of GLUT4 vesicles, the binding of AT; ligands to
IRAP may alter this trafficking pathway thereby modulating glucose uptake. Indeed, Ang
IV (0.1 and 1 uM) has been shown to enhance basal and insulin (0.70M) stimulated
glucose uptake into 3T3-L1 cells. In subjects with type II or non-insulin dependent
diabetes (NIDDM), fat and muscles cells respond defectively to insulin and are unable to
contribute to the maintenance of glucose homeostasis. Agents which can effectively

mobilise GLUT4 vesicles to the plasma membrane or maintain GLUT4 at the plasma
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for enhancing nenory and/or learning in a subject. 25
Since IRAP is involved in the trafficking of GLUT4

wQe®b0e32 the binding of AT4 |igands to | RAPPEEXU2005/001380

alter this trafficking pathway thereby nodul ating
gl ucose uptake. Indeed, Ang 1V (0.1 and 1 uM has
been shown to enhance basal and insulin (0.7nM
stimul ated glucose uptake intg _3T3-L1 cells. In
subjects with type Il or non-insulin dependent

di abet es (Nlumw, fat and nuscles cells respond

Pkl iy R PP 265 SR ctrefid s heaismpgement of glucose
hﬂné@t&ﬁnaﬂéﬁ%’i}km' Habdi@PidchiRit U_ﬁgp%t‘fcﬁls of ltfS sh\ﬁ}%foﬁl% of type II

g 8 ma nenbrane or maintain G he pl asma
BOBrDM5835 hipereixesnus Aod ethgounwantedeetnicah ssqualach as
TRAP i nhi bitors, may be useful in the managenment of

gl ucose honeosta5|s and/or type Il diabetes including

'yﬁh@re@mdz | pfurtier bbyect pinticoimwenttiont proeided a Hethbetes tréatfily disorders of
| ycaem g, and ot her, unwant ed cl i ni cal

et steleh angibr el Gihisten fSpiast b hothihereof, comprising the

stay %@ta'dﬁ”m@t%ﬁi{% 18Said ;J&Pq dofif oh{xg %&' gglq?lﬂh S 0ol ge Esphgltmaceutlcally

gl ucose honeostasis and/or ty es i’n a
MDPT@UI@ sal onprdrugiderof., Th@m;vem’rmnmbus pevides € thé use of a compound

O e O o mhme s s Acc el sl e PEsrSE Biemor daihegnanufacture
bihﬁme&'fzama—ﬂtefot LRI IR rdebdSt Q%L HERed@dsid aﬁﬁl(dfstﬁpeolfl dhbetes.

compound of fornula (1) or a pharmaceuti cal
acceptabl e salt or prodrug thereof in the rranuf acture

[ 0 tin rder se .
ASos apideing BBl {habl Ry Bt 3 ERnge o 1T Riyrocin lvels,
hehats| RAP inhibing mie bbakéful idf ﬁldﬁf:m%l 15864 & A38ist@g milk ejection in
%pcal 0X t00|n | evel s, such as IRAP inhibitors, may
glafjaemethersy i nduci ng | abour or assisting mlk

ejection in lactating nothers. 15 Accordingly, a

fourth aspect of the invention provides a nethod for
Amdmg@ lnafourth aspect boé theatnventidmpmviishjaemethod foeadiucing labour or

gt%flglg {n ebgu r L) ng t%qrequftﬂzﬁprésl?g %@é?épgf%rdlmql%stenng ’?ol geud subject a
Qnasonaa ewtfmaﬂé ¥I) 3 ﬁ%ﬁ&@i&c@u‘cﬁﬁll& a@éep%@edieﬂ'tgoﬁ ﬂg@?ﬁgfthereof as well

as_well as the use a compound formul a
ke waeefie |°@WIPP‘}ﬂCb@f:mlabl @ emd phaymapewitally a@@ptabker attfor prodrug

fgrgref)gfglttﬂ?ﬁl%ﬁ‘fégﬁge oto mg% ”Egén %cr)rr%ﬁ&uglr?é lalboﬁjrucg:rI lgcqatlon ina subject

1 On

Further aspects of the invention correspond to those above using Compound 11 as defined

herein or a pharmaceutically acceptable salt or prodrug thereof.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 graphically depicts the effect of Compound 1 on scopolamine-induced memory
deficit.
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Furt her aspects of the invention correspond to those

above using Conpound 11 as defined herein or a
w@b@soesaut i cal |y acceptable salt or prodrug tPer/avteos/001380

25 BRI EF DESCRI PTION OF THE FI GURES Figure 1

graphically depicts the effect of Conmpound 1 on

scopol am ne-i nduced nenory deficit. WO 2006/ 026832

PCT/ AU2005/ 001380 -7 DESCRI PTLON OF THE | NVENTI ON The

present

i nhi bitors.

car bocycl yl
ogtionally substituted; 10 Xis 0, NRor S, wherein R
i

e Ipyebentyervenoqt iponaddsycanpmnds foedse ak KRAP dghibiberal | Compounds
tituted al kenyl, Li I bst.i.tut ed . al kynyl,
St Rat Y G bem rogRior meligh isn at Farufide s 1 oo

acyl, optionally substituted heteroaryl, optionally

substituted 15 carbocyclyl
het er ocycl yl ; i

wherein

A

i nvention provides conpounds for use as | RAP
Compounds contenpl ated by the present

RESEHIrRON'

ude those of formula (I): 5 RBAY R4

FRIHEINVENTEON n A is aryl, heteroaryl

or heterocyclyl, each of which my be

,or optionally substituted
CCOR8, N(CORS8) 2,

| R8 wherein R7 and R8
7 R2

Rl i s 'NRRS,

)

R1

Re

is aryl, heteroaryl carbocyclyl or heterocyclyl, each of which
may be optionally substituted;

is O, NR’ or S, wherein R is hydrogen, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted aryl, optionally substituted
acyl, optionally substituted heteroaryl, optionally substituted
carbocyclyl or optionally substituted heterocyclyl;

is  NR'R®, NHCOR;, N(CORg);, N(COR;)(CORg), N=CHORg
or N=CHR;g wherein R’ and R® are independently selected
from H, optionally substituted alkyl, optionally substituted
aryl, or R7 and R®, together with the nitrogen atom to which
they are attached form a 3-8-membered ring which may be

optionally substituted;

is  CN, COR®, C(O)O(O)R®, C(O)R® or C(O)NR’R!® wherein
R’ and R'® are independently selected from alkyl, alkenyl,



fromH, optionally substituted al kyl, optionally
substituted 20 aryl, or R7 and R8, together with the
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3-8-nenbered ring which may be optionally
substituted; R2 is CN, CO2R9, C(OQ(OR9, C(OR9 or
C(O) NROR10 wherein 25 R9 and R10 are independently
sel ected from al kyl, al kenyl, WO 2006/ 026832

PCT/ AU2005/ 001380 -8 al kynyl aryl, heteroaryl,
carbocyclyl, heterocyclyl, each of which nay be

optionally subst itute ydr ogen
together with the ni %%H@’ N3t d}ﬁtftraar«hu%rchﬁ%lyl é}e@mc}’dyl each of

attached, forma 3-8 H’g&%&e&c{ 189a1§4"§|u%§t1tﬂﬁ¥l er‘ilfy)glrogen, orR’ and

optlonally 5 substltute ndependent
sel ected from hydrogel, tbgetier withrihe mymgcn addrkyto, which they are

al kenyl , al kynyl , er oa terocycl.yl., .

car bocycl yl , ~ hydr oxy‘,ytlaﬁh%gi ﬁlg F’g%‘?d r’éﬂék‘ﬁfﬁh‘ Bigy be optionally
10 al kynyl oxy, aryl og@bstlth@der oaryl oxy,

het erocycl yl oxy, am no, acyl acyl oxy, carboxy,

car boxyest er, nethyl enedi oxy, amdo, thio, al kyI t hi o,

al kenyl t hi g3 ral grgnyltng%pc gﬁ?gt KbQeq b ARREA Hafl, nitro, cyano

heterocycly acy

azi do, each of whi Chalk(jﬂy b&eﬁml an@hjrly atytpsthdt&bm}l heterocyclyl,
where 15 appropriate, or Y two adj acent R3-
together with the a%‘PI%CYP]d vmhyemyn eglkere %lk@r%@ey alkynyloxy,

forma 3-8-nenbered agﬂg n
substituted; and Y |ékﬁ%?)§he§nor %hfﬁ%a lf/(?’ Rété%c}(’)crlylgxy’ amino,
phar maceut i cal | y accayl,aldcgloxg) tcarboxy,od:aﬂ:@xydfmreofnethylenedioxy,

As used herein, the term"al kyl*  used. eit one, or .
in conpound wor ds de?’fB{dQS E’tor aqlEﬂ{;hlo alkenylt 10 allkynyltﬁlo, arylthio,

heteroarylthio, heterocyclylthio, carbocyclylthio, acylthio and
azido, each of which may be optionally substituted where
appropriate, or any two adjacent R*-R°, together with the
atoms to which they are attached, form a 3-8-membered ring

which may be optionally substituted; and
Y is hydrogen or Cj.jpalkyl,
or a pharmaceutically acceptable salt or prodrug thereof.

As used herein, the term "alkyl", used either alone or in compound words denotes straight
chain, branched or cyclic alkyl, preferably Ci.59 alkyl, eg. Ci.10 or Ci6. Examples of
straight chain and branched alkyl include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-
butyl, #-butyl, n-pentyl, 1,2-dimethylpropyl, 1,1-dimethyl-propyl, hexyl, 4-methylpentyl, 1-
methylpentyl, 2-methylpentyl, 3-methylpentyl, LI-dimethylbutyl, 2,2-dimethylbutyl, 3,3-
dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 1,2,2,-trimethylpropyl, 1,1,2-
trimethylpropyl, heptyl, 5-methylhexyl, 1-methylhexyl, 2,2-dimethylpentyl, 3,3-
dimethylpentyl, 4,4-dimethylpentyl, 1,2-dimethylpentyl, 1,3-dimethylpentyl, 1,4-
dimethyl-pentyl, 1,2,3-trimethylbutyl, 1,1,2-trimethylbutyl, 1,1,3-trimethylbutyl, octyl, 6-



10

15

20

25

30

chai n, branched or cyclic al kyl, preferably C1_20
al kyl, eg. Cl-l1o or C1_6. Exanples of 25 straight

w@b@isn2asu br anched al kyl include nethyl, ethyPCT/AU2005/001380

n-propyl, isopropyl, n-butyl, sec butyl, t-butyl,
n-pentyl, 1,2-dinethyl propyl, 1,1-dinethyl-propyl,
hexyl, 4-nethyl pentyl, 1- nethyl pentyl,

2- et hyl pentyl, 3-methyl pentyl g _1, 1-di met hyl butyl,
2, 2-di et hyl butyl, 3,3- dinethyl butyl,

1, 2-di et hyl butyl, 1, 3-di net hyl butyl,

ﬁ@é}@veptsg E&%ﬁ@% {'11 agqtmqtgfg'ggﬁyf" Lol PR3-, 3., 4-, 5-, 6- o1 7-
fetrylloBBA, Ny REfL )4| or §e§1yﬁQR§ﬂ et Ayd e yﬁ%}ﬂ/lhexyl decyl, 1-, 2-, 3-, 4-, 5-,

4, 4-di met’hyl péenfyl , pent
6=, 37 chingtes- hyttlpfénmyl 1-124-3-gliye hyl6-pthyﬂloy1y1, 1-, 2-, 3- or 4-propylheptyl,

Eh‘fe’ oKl ﬁﬁ%hé[%t % - é‘%toiyé‘ h%te‘%o%% 83y 5= 6- or T-ethylnonyl,

E’CEL AsJZmO&/slpr %cYﬁ 9- r@td}w IB\ﬁ?ﬁqbflbtyl 3= metﬂuém mouéoyl 1-, 2-, 3-, 4-,

3-tetraneth dy non
é_, 6o,r7-78 Reohif- n@&hygd[m eqyl 1-22 33,.4- 5=, 60/7- or 8-ethyldecyl 1-, 2-, 3-, 4-,

1-
58 QU 12, oAbt i o
byclier alkyleinbitide ahotlo- ol:-polﬁzycliéiall@'ﬂ ghoups afavh e pdyylopropyl, cyclobutyl,
unq(j&: % iy éici}pl%e_x'yl 36}@101113'3’[3/?_ ('zlyc?c;dgty? 'gyc%éqo%;l,egmq%ﬂy pnd the like.
; - " 1]
SNl%ea% ?/1? ﬁlé{g?glio’u is %g%xfefaﬁ%g){%&ﬁy g%j eprgJPyl 27’out§"l ete, étwﬂl be understood
$hat tlfs parvreferSio, ang-of straiplt, foearchied) mmﬂacxdh,c 1&emer2 -Wheﬁe appropnate An
glkl'g], glég;m}p glé)dryyl;é oﬁtion%%? ts&l%sltlgtgg&/ Lly 8%}'? &9; %arg, Sl_ofiondé_l ’subs%iutgnrts as herein
defndaent yl heptyl and the |ike. Exanples of «cyclic

al kyl include nono- or polycyclic alkyl groups such as
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl

Gi“%xg ltef%ﬁ'%ﬁlé/efﬁl"\% %'S&P ﬁérgl d[?%%;f%g 2&%@(&' %O%i Sfééﬁghta (ﬁﬁm branched or

is refer

g@dlRr abdnpcabon D:Eﬁﬂlyés corhalihiﬂg atlléast Idne\l\d:drborbeo carbon double bond
un erstood that this can refer to anééof strai

#dﬂ‘%,a}]é’ | men9-s ghe 0% ﬂg{gqugsagg pqil}(g]t ar c;(ﬁloalkyl groups as
%eKJYAuS%{ Sé)fﬂleﬁa ]?rfjbgﬂ)ahllld ;ﬁ“@gt Ctzlfo A dnﬁi@{p}%se of alkenyl

re optional’ tents a flne.
urmhlde ﬂhk]e ailyt, lameuhyh/m}ﬂ,eblﬁemyldfsndiumm rlempthyl-Grbmichyl, 1-pentenyl,

b o hinef R Rl aPer g, | eney BORSt AP BORRem, 1-heptenyl,
Q%B{eﬁypol‘-@ctehﬂd éwld@eteﬁplhyi-ﬁah&gll 2 ﬂ@iﬁ&% 3dhoneRYl, 1-decenyl, 3-

poly-unsaturated | kyl or cycl oalk oups as
sc@nwbuéti‘yblaedlméd lﬁrpénf@dlab}’ly G2- czfoloapm ynyl( eb3-hexad1eny1 1,4-

gﬁvfa)]gﬁ’én‘}&_ %%-ﬁ% ehx%HPe ellsJ " g{,ﬁ/ pye ?el'é%la%lelil}gd ll'% -cyc o@épfadlenyl, 1,3,5-
JydTehidpydtricnytd uatnanyB,s Teydstcedttaenyl. An alkenyl group may be optionally

substituted by one or more optional substitutents as herein defined.

As used herein the term "alkynyl" denotes groups formed from straight chain, branched or
cyclic hydrocarbon residues containing at least one carbon-carbon triple bond including
ethylenically mono-, di- or poly- unsaturated alkyl or cycloalkyl groups as previously
defined. Unless the number of carbon atoms is specified the term preferably refers to Cp0

alkynyl (eg. Cy.10 or Cp4). Examples include ethynyl, 1-propynyl, 2-propynyl, and butynyl
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20 cycl opentenyl, 1-nmethyl-cyclopentenyl, 1-hexenyl,
3- hexenyl, cycl ohexenyl, 1-heptenyl, 3-heptenyl,

wa2mensisyl , cycl ooctenyl, 1-nonenyl, 2-nonenylPCT/AU2005/001380

3-nonenyl, 1-decenyl, 3- decenyl, 1, 3-butadienyl,

1- 4, pentadi enyl, 1, 3-cycl opentadi enyl, 1, 3-hexadienyl,
1, 4- hexadi enyl, 1, 3-cycl ohexadi enyl,

1, 4-cycl ohexadi enyl, 1, 3-cycl ofiept adi enyl, 1,3, 5-

cycl oheptatrienyl and 1,3,5,7-cycl ooctatetraenyl. An
alkenyl group nay be optionally 25 substituted by one

nor e tion substit ut.en as herein defipned.
Homtith é?‘mgB?PtYW i§0DpeHS éwi}wvf'gragn Srayeprsigpally Sibwtited by one or
frfo?é"bdﬁdcfn@l aktieBat s hé}élﬁr&ehﬁéh. or cyclic hydrocarbon

resi dues containing at | east one carbon-carbon triple
bond i ncl udi ng ethylenlcally mono-, di- or poly-

t ted K
SRR R e R YR RS B DY ovven, o
saailt] et uitnsl SIKbehaaRLY 1 ChRyBoko G2t 2erylabkyaM acyloxy’

C2_10 or | es i'ncl ude “et hynyl
l"*s}@?cé‘ﬁ?ﬁyql‘me @ikﬂpylrkynyl nyy axphpnd wlzgmgp@%gggmbefore defined

0 S, i
Roeh AP SRR Tt o e USRI oot BB R wroup whn
tinkedvby esubfuik,i ﬁﬁaéx&qﬂ@t thteu&nhs "aﬂcyl’tﬁioéJ Nalﬁ&iylﬂhﬁd'l alkynylthio" and
Ter itten as er to particul ar
8@0%%?‘% e%ensgf« aﬁﬁ ensfloiﬂ VB le®3nBIWPS PhactegibRfore defined
W%}fgmedb ‘ahfgnoxy”, . aI kynoxy" and "aryl oxy" and
‘acyl oxy" ~ respectively denote al kyl, alkenyl,

al kynyl , aryI and acyl groups as hereinbefore defined

S B, BB RS ongte e ek Beprtfe 8 Rl Guoro, ctloro
bimesaeRde, the ternms "al kylthio”, "alkenylthio"

al kynylthio" and "arylthio" respectively denote
al kyl, al kenyl, al kynyl, aryl groups as hereinbefore

i " ' h p :
N R (e
glfdmmibdl,ydﬂhhtb]?ﬁ ,rlnngfyﬁl:Bms OExaIﬁﬁlieé of dr§l1 i‘fbhldt: @hamy'lﬁlﬁlphenyl terphenyl,

enot es any of singl nucl ear, con gat
ﬂu%t@@ﬁ?r@i d ué%l’hélfyq ar tﬁ’ﬁr&h}’ 0 ﬁlﬂ&ar f“ia =sys 1gﬁ%r°anthracenyl

quat erp e%l e napdﬁm%‘%?l gjhr%g%{ﬂarrg% qﬁ@% 1, tﬁf‘ié}ﬁ@,nﬁﬂknyl, azulenyl,

alnwm'taﬂbe Bydfc;rrcﬂ hybmhmibiphamdmgaﬂ naplhthyl]z aAn iarya\@m;p may be optionally
i bﬁﬁﬁ a&é}l; : ace%ofe o%gona gltﬂl%tngle}llls as herel 0 g&"‘}/ned pyrenyl,

The term "carbocyclyl" includes any of non-aromatic monocyclic, polycyclic, fused or
conjugated hydrocarbon residues, preferably Cs.pp (eg. Cs.jo or Cs.g). The rings may be
saturated, eg. cycloalkyl, or may possess one or more double bonds (cycloalkenyl) and/or
one or more triple bonds (cycloalkynyl). Particularly preferred carbocyclyl are 5-6-
membered or 9-10 membered ring systems. Suitable examples include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl,
cyclopentenyl, cyclohexenyl, cyclooctenyl, cyclopentadienyl, cyclohexadienyl,

cyclooctatetraenyl, indanyl, decalinyl and indenyl.

The term "heterocyclyl" or "heterocyclic" when used alone or in compound words includes
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chrysenyl. Preferred aryl include phenyl and naphthyl.
An aryl group nay be optionally 20 substituted by one

W@e00m0e@3DPt i onal substituents as herein defi neAI/ATH®5/001380

term "carbocyclyl" includes any of non-aromatic
nonocyclic, polycyclic, fused or conjugated

hydr ocar bon resi dues, preferably C3-20 (eg C3-10 or
C3-8). The rings may be saturated, eg. cycloal kyl, or
may possess one or nore doubl e bonds (cycl oal kenyl)
and/ or 25 one or nore triple bonds (cycloal kynyl).

E’fi‘yr o R o G Ty o et ushed Bhiocabampregies, peferably Caao

g()e()m fel Q@fefh%{ bne oﬁ%@feoé&%dﬁ' at01ﬁ¥ Ellquﬁl%éd by a heteroatom so as to
cyclo cycl oheptyl, cyclooctyl, cyclonon

p;mmdedeclwn-arowbc cpgdufe ny$q1tabyec hcthmlwﬂga ng:lude O N, S, P and Se,
BT B8} STAY pa ) WARRLER, 7 gin oy MORAGT mlings, thispmay be by

ﬁh@of fiofe ok 8aMe Yl@’te%a’corﬁ ror beﬁﬁé@ﬁM@tér@atoH@e"l’h@ﬂﬁﬁérocyclyl group
al one or in conmpound words includes WO 2006/ 026832

ey pesobaitod 1ggpartially wgtusitedroito dipssase, ongoloy oyetei double bonds.

RS IaRY SORLAIA RGNS 258100 b B G RS B HELARMI.  Suitable

aXmmIElesar@f refdracyely] bygraaph etneyomthﬂeS Pyaslitiinyl, p:p?tgbkﬂ@yla piperidyl,

npn-aropatic re bl e roa ons |.ncl ude

Riperazinyl,, nppogpho mg'a 1}@5@@( y ym@ IQHHLS injidazalinglyy Byrazolidinyl,

ER6RoAALHRRN, AR Cref RGfahn Ih'tét 1,5 tifhyd Iyl
rrglﬁ)g %I%nt he sarrygl hgtrg@oat om g regB?%(%?rJﬂ? YETOPYITOW,

hwaylmdmdrmaﬁyét Arleterodygelyl grmqvpnayf@q/olttmnaﬁy submtimted.

or partially unsaturated, ie. possess one or nore

doubl e bonds. Particularly preferred heterocyclyl are

Thé ®ffl 'IefbodiPMORERAed &G OC Ydnbtycliol igoRRYElic, eXREP| R Sconjugated
of heterocycly oups may i ncl ude pyrrolldlnyl

yqlrpgqrb(m, remcﬁgpsp éyq';eggm one gf py@xggarhgn atomsrash rﬁmlawyd by a heteroatom so
hé; ?cgqu@}’dgi ’[i? ﬂ-%é&}' hﬂ%t?% lr pﬁ’lﬂ%ﬂ aiﬁe%rag%ri havq 3-20 ring atoms, eg. 3-10.

Peﬂticalaylgirlm‘é&rmdyﬂleterbﬁtyl alky Gr® pmg a&m‘lg Ialembered r1r|1g systems. Suitable
etrah dr rroly ran an ydr opyranyl . A

fﬁ\ y d&r Gup> ﬁy éﬁt PEHSHAR)Y S 308 8 - W herg dwo or more
Eﬁ{)gﬂl aﬂﬁﬁseﬁl‘éatregiaced NisUlgy b@rb? dﬂ&ff%gp%‘fé’ %E'tl‘fe same életeroatom or by

pol ycyclic ed or conj'ugat ydrocar bon resi dues
difterait nhatereatoms o Seitatde examates nef hcteraaele @oeps myayainclude pyridyl,

TR M NENTE IR NI T Y-
isobenzofuranyl, indolyl, isoindolyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl,
indolizinyl, quinolyl, isoquinolyl, phthalazinyl, 1,5-naphthyridinyl, quinozalinyl,
quinazolinyl, quinolinyl, oxazolyl, thiazolyl, isothiazolyl, isoxazolyl, triazolyl,
oxadialzolyl, oxatriazolyl, triazinyl, and furazanyl. A heteroaryl group may be optionally
substituted.

The term "acyl" either alone or in compound words denotes a group containing the moiety
C=0 (and not being a carboxylic acid, ester or amide) Preferred acyl includes C(O)-R,
wherein R is hydrogen or an alkyl, alkenyl, alkynyl, aryl, heteroaryl, carbocyclyl, or
heterocyclyl residue. Examples of acyl include formyl, straight chain or branched

alkanoyl (eg. Ci0) such as, acetyl, propanoyl, butanoyl, 2-methylpropanoyl, pentanoyl,
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Particularly preferred heteroaryl are 5-6 and 9-10
menbered ring systens. Suitable heteroatons include,

W@2008026832 P and Se, particularly 0, N and S. V¥ET/aUu2om/001380

or nore carbon atons are replaced, this my be by two
or nore of the same heteroatomor by different
het eroat ons. Suitabl e exanpl es of heteroaryl groups
may i nclude pyridyl, 20 pyrroh&l, t hi enyl, im dazolyl,
furanyl, benzothienyl, isobenzothienyl, benzofuranyl,
I sobenzof uranyl , indonI I soi ndol yl , pyrazolyl
ra2|nyl pyr|n1d|nyl pyrlda2|nyl |ndoI|Z|nyI
gé-[dﬁl@p V rpr(p@gaﬂp ﬁ@xzylpyl F}mpqargqngz pﬁg,qloyl nonanoyl, decanoyl, undecanoyl,

I n
SEIRAL, UL O AREA, o S dfort, hepadecancy
dxsaﬂeaandyj/, , ﬁdniamh(yyl and adiiedsandyl | c)ydnaikydmbgﬂyl such as

o ybE <oiloBR PR T irER oyt el fisfonexyloarbonyl;

AbPNSuRI ad Be&@%pqylﬁg Nﬁ’r{djﬁaﬂﬁl‘ftﬁll‘e&raﬁ(a%ﬁuﬁmﬁ%t ﬁ'déﬁfyﬁ!kanoyl (eg.
t he noi et and” not being a carboxylic aci

ME}‘&C@VI alhedﬁPrCFPﬂBCﬁ}éf peehylmydnoyh qih@dﬂ&ob:(lmjlephenylpentanoyl and
kyI

BRGH eRariSubs afd | DR RDl ey napBlniERdY,  Daafbibtopanoyt and

fiphttiUsitardoy AP @gdk&foyhC uch NGsUdghdn§lallenoylst r(@g ghihenylpropenoyl,
chain or branched al kanoyl (eg. Cl 20) such
plcaylputengyly p aiepyimeghaeatenh | phemqﬁt"ﬁneylopaﬂ@y|pheny1hexenoy1 and

N
ayhagalihnoyd sodnasyphenoxydeetghamd phend:qdnm;aangli arylthiocarbamoyl such as
L dﬁ]élg gypmtf Eté%{ gggga%ﬁucﬁen@g@éggﬁ@pyl and naphthylglyoxyloyl;

A9RAHEEANAYkh and ﬁ@ﬁﬁ@lﬂfdn 1C>Aﬁaoaﬂabﬁh&fgarf&%nyl hétfdRy&fecarbonyl;

cycl opriopyl car bonyl cycl obudyl car bonyl

gtelooywicalkhuel bosuch ansl dhichplaestyl, c athizopipropaBogl oythienylbutanoyli,

C 4 lp%ﬁtagﬁgln ﬁ%‘ g}y@gq%kﬂgc?ﬂ,( tg%rzlglygqggwi, qg%g%ﬁ?l I%Cé(tapal}/d tetrazolylacetyl,
Hﬁ@iﬁﬁ*@fc@}k@@| Blany! byt améfoc)mﬁ@ﬁ%bérﬁ@’b ut y h¥ferocyclicbutenoyl,

eny pent anoyl and Phenylhexano nd
g]q)pygl1c§prp¢gm| ande detepngy i/y pnd heterocychcglyoxyloyl such as

ST i 0 AR Ay R

idreripédbhdreinoyl , phenyl net hacryl oyl , phenyl pent enoyl
and phenyl hexenoyl and 10 napht hyl al kenoyl (eg.
naphthylpropenoyl napht hyl but enoyl and

Ry hpgnbe fboﬁgeal hereaihmsq;fﬂﬁieb'@sréﬁé@ asSHfBrs®sdd in the art and includes
p enoxyacetyl and phenoxyproplon% aryl t hi ocar banoyl

gwuhs abthe formula NR*R® wherein R* and R® may be any independently selected from
hydrogen, alkyl, alkenyl, alkynyl, aryl, carbocyclyl, hateroary, heterocyclyl, aralkyl, and
acyl. R* and R®, together with the nitrogen to which they are attached, may also form a
monocyclic, or polycyclic ring system eg. a 3-10 membered ring, particularly, 5-6 and 9-
10 membered systems. Examples of "amino" include NH,, NHalkyl (eg. Ci-oalkyl),
NHaryl (eg. NHphenyl), NHaralkyl (eg. NHbenzyl), NHacyl (eg. NHC(O)C;oalkyl,
NHC(O)phenyl), Nalkylalkyl (wherein each alkyl, for example C;.5, may be the same or
different) and 5 or 6 membered rings, optionally containing one or more same or different
heteroatoms (eg. O, N and S).
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phenyl t hi ocar banoyl ; aryl gl yoxyl oyl such as
phenyl gl yoxyl oyl and napht hyl gl yoxyl oyl ; aryl sul f onyl

wa ewh/oas3phenyl sul fonyl and napt hyl sul fonyl;  PCT/AU2005/001380

het erocycl i ccarbonyl; heterocyclical kanoyl such as
t hi enyl acetyl, thienyl propanoyl, thienylbutanoyl, 15
t hi enyl pent anoyl, thienyl hexanoyl, thiazolylacetyl,

t hi adi azol yl acetyl and tetrazojylacetyl;

het erocycl i cal kenoyl such as heterocyclicpropenoyl,
heterocyclicbutenoyl het erocycl i cpent enoyl and

l.i, gh d. het I I | Qyl such
6 R A5U1G o5 o 5 B e Hr 8 61 GRS T e and inclucdes

El%‘éb&* %@wﬂ%&th@ Foripifla OhRAREDFhLLH gd ad RII(‘j E\?& bl REfned as above.

ereln he term am no" 1I's us

Braaples of saride inpluden G0N dJ(D)NHchyhr(eg aﬁiﬁldzoalhpll),uﬁéﬁ)NHaryl (eg.

aK@ﬁn@ e%@lﬁ ZE %@)Wm%lﬁ%l'gd?é‘gﬁp% &’Rgé@ﬁg}lﬁ?yﬂga 4 CQS)NHC(O)CI

ﬁh}k@hﬂ(O)NHQ(@))}bhenﬂ))’ C(O)Ndll@ﬂ@lk?l' Wherélﬁttﬁfsﬁ’%ﬂlwl for example Cp.g,
yl and RB, together

het , aral kyl,
ﬁ’ett © S’i‘ﬂl% P é@fﬁf?f&) R érprtdwwnﬂpp@damm pptdpnatisycontagtng one or
0 ring systemeg. a
%@?Ler(?aﬁleﬁgere ngti)}%lé‘%rg%%@ ﬁ%lpéﬁ/y '-6 and 9- 10
merrbered systens. Exanples of "am no" include NH2,

ﬂ;ék Fu%g&j %%ﬁ%i&gh;é# }eremygar % c{gétg senls\lel:_| ap gngerstood in the art and
iﬂbﬁﬁ@ Qaﬂalﬂﬂg’ the%gap@@gw )wheh%ll ‘ﬁ’hﬁ‘éﬁsk LRGP groups

each a exanpl e sane of
@phﬁmgeaiﬁgl &llkdn)ﬂ dk}’ﬁylmybelaﬂlﬂ)cycply@shptem;rlo hetetogyclyl, aralkyl, and

8Fer BRRES 18 Sy B SR e e Ok GolzbagPrart (e, COpheny

GOIdrﬂldng@g/@og.&%ﬁyl) 13 The term "ami do" is used here
in its broadest sense as understood in the art and

i ncludes groups having the fornula C(O NRARB, vvherei n

| nlgf%'%g B@Z% ﬁ@ﬁtl%@%&ﬁﬁtﬁﬁ‘?@?@éﬁce gx ﬁgﬁ&@% a gro&l}gn may or may not

16 fOythkiasupbtitied.or feO) M- Myin) 2 c&@lmdb&}%ﬂlc (@dhp) with one, two,
'%BO) NH?H%?‘é‘\@lé) %&&(lg) %‘ﬁg%g)a&%%g@ym? lvayhusxnlgythoew@p@tp% from: alkyl,

SEShLe 4l QSR Sl o B R o, st

dlshaterpenchy. efbetoroarytp plkcarhoeyctyl, Halbf balealkyl dtahraﬁ@yh&aloalkynyl
l{a?cgarylg haNocargocy)clyl, haloheterocyclyl, haloheteroaryl, haloacyl, haloaryalkyl,
hydroxy, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, hydroxycarbocyclyl,
hydroxyaryl, hydroxyheterocyclyl, hydroxyheteroaryl, hydroxyacyl, hydroxyaralkyl,
alkoxyalkyl, alkoxyalkenyl, alkoxyalkynyl, alkoxycarbocyclyl, alkoxyaryl,
alkoxyheterocyclyl, alkoxyheteroaryl, alkoxyacyl, alkoxyaralkyl, alkoxy, alkenyloxy,
alkynyloxy, aryloxy, carbocyclyloxy, aralkyloxy, heteroaryloxy, heterocyclyloxy, acyloxy,
haloalkoxy, haloalkenyloxy, haloalkynyloxy, haloaryloxy, halocarbocyclyloxy,
haloaralkyloxy, haloheteroaryloxy, haloheterocyclyloxy, haloacyloxy, nitro, nitroalkyl,
nitroalkenyl, nitroalkynyl, nitroaryl, nitroheterocyclyl, nitroheteroayl, nitrocarbocyclyl,
nitroacyl, nitroaralkyl, amino (NHj), alkylamino, dialkylamino, alkenylamino,
alkynylamino, arylamino, diarylamino, aralkylamino, diaralkylamino, acylamino,

diacylamino, heterocyclamino, heteroarylamino, carboxy, carboxyester, amido,
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The term "carboxy ester” is used here in its broadest
sense as understood in the art and 10 includes groups

whaoosnepsshe formul a CO2R, wherein R may be sel BCT/ati2005/001380

fromgroups including al kyl, alkenyl, alkynyl, aryl,

car bocyclyl, heteroaryl, heterocyclyl, aralkyl, and

acyl. Exanpl es of carboxy ester |nclude cozCl 20a|ky|

CQaryl (eg. CXZphenyl), CX2aral kyl (eg. CO2 benzyl).

15 In this specification "optionally substituted” is

taken to nean that a group may or may not be further
bstituted or fu as. to forma

SO condens
ﬁgylﬁlelybwé%yp auéﬁﬁmepmloemealkﬁﬁmhmmraéiélsuiph fén%;hylenedloxy thio,
C r
ﬂ%ﬂb ?lgélﬂrl E@'ﬂ%‘fhlg @Jz ﬁl’yr hﬁﬁlg‘l’tggdg%% lﬁﬁ% St&leyclylthio,
hmemarydiiam ytbylt}het @yanayr syl fateaang] phoaplﬁté(gfo,upal IOytly)hal substitution may

CC TN TR A YTCR M E—

upee=oypcycl yl, hal oheterocyclyl, hal oheteroaryl,
al oacyl haloaryalkyl, hydr oxy, hydroxyal kyl ,
hydroxyalkenyl hydr oxyal kynyl , hydroxycarbocyclyl

E%é‘fl ﬁ)edy Pal %%rtgé}{g 1}1%!%8?(: Xl?(ly g%l%?ﬂygh%h%r ?r?ertH}Ll’ ethyl, propyl,

roxyara
&htbinxmb]@?mﬁyl adykcbyisil, kyﬂyﬂlopeﬁt}i{ O)th adylobggyly,| , hydroxyalkyl (eg.
al koxyar al_kox heterocycl , alkoxyheteroary

I,
hyde e&we,t yl, élr/fé@%y@tm kyyd roaw@py) apikeryalisily (g5’ methoxymethyl,
RSBmOk B, CRIRIMLEIY! iy BRI eto) alkoxy (eg.

eter OXY, dcyc OXy
@al; akloky sydhoasymethakyg @tHoxmy propyxy, batoxsy WOdDgropdxa cyclobutoxy) halo,

‘é‘%(%tb%]cgﬂ%/}g}?r&halth%’i;ﬁ%{? %’Wl&%@yf‘ ﬁﬁlya?o%ty?h «?q, E]i}fh itself may be

ﬂhEHePaidb@f'ﬁ(ﬁed Rt r 8@l &y Datkyl, Mhdl6,OFyMtoxy hydroxyCiealkyl, Cpsalkoxy,
ni troheterocyclyl’, hitroheter oayl , “nitfocar bocyc? yl,

hilp€ ek, cy]ano,rm‘ao LU C1- m}kybmn@m)lo) hm(zyl Gwiarein benzyl itself may

anm.n kenyl am n nyl am.n
B oo o G 0 C ey el OB UMy Catligy Croationy
aglyCaping, cydﬂbaﬁﬁfoaOWO)lek@ﬂ@I QY Cdndifb ) phenoxy (whereln phenyl itself
heteroar | am no, carboxy, carhoxyester, am do

esubstiiurdE 06 -yl balg, Bydegrs hY‘HHlSYF}I @lyl, Crealkoxy,

ﬁ{a}ﬂg i‘r,&llﬁh %}'1(1}5} X%ﬁﬁrpg(béé@aﬁﬁyﬁﬂﬁn%d g@@eé%’y lﬁn%?%ﬁy I(Wherem benzyl itself

aiabzyaeymmmemsubangatadmga,, byaCa.lsdﬂyle halo, hmoiqohydzbyy&:man;yl C1.ealkoxy,

tero lylthia, . roaryl t hi Ithlo ano,
B E et oprusn A C BEoabt Gimia) wnpsRYRPGi; e Craaliyl,
BB asdhhS@yRihS ey lirﬁldbeE%yIaﬁniM‘ eic§, (ﬁal%rﬁlﬁ@&% IN.6flkyl, such as

chaln or r|ng i’s repl aced a car bonyl
dimethylamino, diethylamino, dipropylamino), acylamino (eg. NHC(O)CH3;), phenylamino

(wherein phenyl itself may be further substituted eg., by Cjealkyl, halo, hydroxy
hydroxyCj_ealkyl, C;¢alkoxy, haloC;.salkyl, cyano, nitro OC(O)Cl-Galkyl, and amino),
nitro, formyl, -C(O)-alkyl (eg. C1.¢ alkyl, such as acetyl), O-C(O)-alkyl (eg. C;alkyl, such
as acetyloxy), benzoyl (wherein the phenyl group itself may be further substituted eg., by
Cigalkyl, halo, hydroxy hydroxyCjealkyl, C;alkoxy, haloCigalkyl, cyano, nitro
OC(0)Cy.¢alkyl, and amino), replacement of CH, with C=0, CO,H, CO,alkyl (eg. Ci.¢
alkyl such as methyl ester, ethyl ester, propyl ester, butyl ester), CO,phenyl (wherein
phenyl itself may be further substituted eg., by C;alkyl, halo, hydroxy hydroxyCj.ealkyl,
Cisalkoxy, haloCjealkyl, cyano, nitro OC(O)Cealkyl, and amino), CONH,,
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5 group (C=0O). Preferred optional substitutents
i nclude al kyl, (eg. Cl-6al kyl such as nethyl, ethyl,

w@e@ppres32 but yl , cycl opropyl, cyclobutyl, cyclPEEAUNI05/001380

or cycl ohexyl), hydroxyal kyl (eg. hydroxynethyl,
hydr oxyet hyl , hydr oxypropyl ), al koxyal kyl (eg.

nmet hoxynet hyl , 10 net hoxyet hyl, net hoxypropyl,

et hoxymet hyl , et hoxyet hyl , etquypropyl etc) alkoxy
(eg. Cl1. 6 alkoxy such as net hoxy, ethoxy, propoxy,
but oxy, cycl opropoxy, cycl obutoxy), halo,

ﬁ?%}vor 7 g}@?mt i in (R&Qﬁ%lglﬂll sio fglglgyft! ! érl ?ﬁq‘%%% Ly Ci.galkyl, halo,
ﬁ&bgr oxy Eh%Qg?Esa kﬁyc%al@!gkmod%a 18%1*%%'5 *thtro OC%O)CI ealkyl, and

ammoa; (CQNH)balz_}& dvkgtein bm]dylameﬁﬁl)ﬂay be rfm;ﬂher(suhﬁrteﬁed eg., by Cjealkyl,
RE0EHydetAy BrcoBT ol L Aion pREC ety St DEyOI o,
hal Qfﬁ%ﬂﬁ@@r\ﬂalkﬁ)(\?\% 1@l @uéﬂs@léﬁﬁ@kéﬁy&thylad%ﬁkr pro?]yl ester, butyl

ani no) Ehenox erein phenyl itself may be furt
amisie) ind €ONHdialkylge €li-8%yRy| . hal o, hydr oxy
hydroxyCl_6al kyl , Cl1_6al koxy, hal oCl1_6al kyl, cyano,

nitro OC(O Cl_6a| kyl, and am no), benzyl oxy (wherein
Pesferydd Atsfefofmulaey) teluds roptienallsudubttitiutedestioagembdayd aryl, heteroaryl

XN AT rew NN —
ﬁ%?ltﬁ@lgfma(gh&%g? %l)t/ l%dﬁl%r?o BP go%)“am ngi gédacheds Keh3 "Jb? C4), s—tr1azmyl
Gittabliog] 241620 64(r6) - mamw (atisehet a4 €3, 65 rmt@ﬁ)l wtriaziny] (attached at

ﬁﬂlct%y%) %Hﬂg?l‘h% ﬁ%g ?%%rr g?% Féaﬁg&%ﬁlgfl £t (2,05,G3), thienyl

{aHabtiQr af Wizs tort a8 deyRibpentyy, @d@ﬁ}x y! ?fdfti}ieﬁtadféﬁﬁl Og¢)¢lohexadienyl,
hydr oxyCl_6al kyl ,” CI_6al koxg@ hal o cyano,
pimany, m(e@ﬂmylmpmmnyhnmom ling)., pszrgl'dmyk @nd pyiadjayl. In preferred

Ej%ég%gnen kAI (g%tlo%&’f9 Gs%llogt}/trwedgﬁgh%é}gg&gcg ea%%l) or os)tlonally substituted

bewzai, Iﬁafdikﬁﬂﬁlyﬁoﬂtfdﬁmlﬂ)ﬁ ﬁmﬁhtu&fdcplﬁnyltcﬁ@pﬁommw substituted pyridyl.
further substituted eg., by Cil_6alkyl, halo, hydroxy
hydr oxyCl_6al kyl , C1 6alkoxy, hal oC1_6al kyl, cyano,

6 .
?hﬁ{gﬁk&_lg:ﬁr%%d %M{'uﬁrﬁm% %gl)uge r4 lacH%[SBStC lo%g.chl?ono-, di- or
nﬁlﬂwbme&ybrmomhydh c&strmhlorpmeﬂnyl aadt a‘ronob utlyy) test tettp, penta- or
g%gagﬂl%{n%‘lﬁgi{ aé)ar renI BQS%EQ(Q&{] il <i:t|rat sel %1 %Bp@g&f&roe%yl) hydroxyalkyl,

1 alknx | @1 hyl).CYR@Ry, haloalkoxy,
n| t ro% %?%MK%@\I I?l)rlslglkanégé;m}‘%o?p o ﬁgéﬁm yDSEHORy, haloalkoxy
kool munoalkernsalkyhg haloalieythio, hydroxyalkylthio, aminoalkylthio,

th1oa1kyth10, amino, C(O)alkyl, OC(O)alkyl, aryl (eg. phenyl), carboxy, carboxy ester (eg.
COsalkyl, COsaryl), C(O)aryl, OC(O)aryl, nitro, cyano, heteroaryl (eg. pyridyl),
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, hydroxy, thio, methylenedioxy, halo (eg.
Cl, Br) and amido. Where such a substituent contains an "alkyl" moiety, preferred alkyl
are Cy.jpalkyl, particularly C;.galkyl, such as methyl, ethyl, i-propyl, n-propyl, n-butyl, sec-
butyl or #-butyl.

In one embodiment X is O. In another embodiment X is NR'. In yet another embodiment

X is S. Particularly preferred X is O. Where X is NR', some preferred examples of R’
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CONHphenyl (wherein phenyl itself may be further
substituted eg., by Cil-6al kyl, halo, hydroxy

whyasox0862 - 6al kyl , Cl- 6al koxy, hal oCl_6al kyl , PGEAT2005/001380

nitro OC(O) Cl1_6al kyl, and am no), CONHbenzyl (wherein

benzyl itself may be further substituted eg., by

Cl _6al kyl, hal o, hydroxy hydroxyCl 6al kyl ,

C1 6alkoxy, hal oC1_6al kyl , 2Q§I nitro

OC(O C1_6al kyl, 5 and an1no) Hal kyl (eg. Cl_6 al kyl

such as nethyl ester, ethyl ester, propyl ester butyl

am de) and CONHd|aIkyI (eg. C1 6a|k %

Sl s aoep T o Ui Sperlo BB TR LS Glfaerikst and OC(Ophenyl.

5-6-nenbered aryl, heteroaryl, carbocyclyl and

het erocycl yl, eg. phenyl, pyridyl (attached at C2, C3

bir a pijiculpaty amiferydd embodimant] Wishydrbgdnat t ached at C2, C4

or C5), pyridazinyl (attached at C3 or C4),

s-triazinyl (attached at C2, CA or C6), as-triazinyl

P?etfér?&hﬁﬁ afidl I@ncﬁ%e Hydfedbn, e of AR aﬂél ﬁa&(%%ﬁ@&naél_m alkyl and
or Cob), uranyl (attac ed a g ),

pbmbbhyybéaph@uﬁﬁﬁuaﬁKMQdor C3), thlenyl (attached at

C2 or C3), cyclopentyl, cyclohexyl, cyclopentadienyl,

cycl ohexadi enyl , pyranyl pi peridinyl, piperazinyl,

PRftiptiaty @Yéferré&’ﬁlmstlﬂlbﬂt‘d'fmana aly RP qhbmuing ﬂré\feﬁé&ké rh8R® as above)
15 enbodi nents A is optionally substituted

mebudgeriod, baloglkyll (egr mopei, sliaPt {riftnosempthyl, ggpno-, di-or trichloromethyl
hed &l 98” Wi th arté E é#) ?{J lt %Q)Edfﬂlg?c}ekﬁ&l %.gg%%r{ utagt B e{yra penta- or

or optronall rticu

hesekkloreethyd) bhydlbugaikyzl ]t axmrkalktyt;Luﬁealabrkylaryldﬂhylo aleky| benzyl and
tri t nmpno-, di

%P%&Pﬁyg)@%&w brlaaligive- LYC§PXY3 kgl @Paléfoxqbeaﬁl@ghwo maloalkythio,

ROarBeyak 188, Oﬁﬁllﬂbfilkﬂﬂgo ”ﬂﬁ‘@a‘l]fytﬁii]'o amtn{d 'C(d)ﬁﬁ(?laOd?@)Hlﬁyl aryl (eg.

or hexachor det hyl'), ” hydr oxyal’k

phinyd)l derlydxy, earhorat espr Q(@aryb W@Dar&h afutph @mwoeﬂﬂh!&ﬂlroa,ryl (eg. pyridyl)

E%’tlé%ﬁ’l?}% 8%1%)&%}1 h5¥ %ﬁ%’é%’i@l@, ﬁgﬁrp R)alme%}xénedloxy, halo (eg.

an BoadndyahidoOer tobbtheafdit Ai6-nfMueeed ﬁﬁ@e@' @iberldyl morpholinyl).
OC(C»aIkyI aryl (eg. phenyl), carboxy, carboxy ester

Wigre sedpai Rybstitueup spytrins @y Syl | mowey, Qprsfyred alkyk ere Ciosoalkyl,
RO S b/ ST, i

@1t daikdyBraad NEXQ(O)aakalkyletost pifbferﬁlb) Nahd am do. Were
such a substituent contains an "al kyl" noiety,

preferred al kyl are Cl1_| oal kyl, particul arly

i-“:gr RA |P|§é@errec15 Re En(?ﬁmrfﬁélhdé %yc% %@H g 41 - AHAPKY (e %%;)@‘fe%gﬁlheggroaryl (eg.

but'yl, see- butyl or n ‘ohe’ e
$r1®1) | Bnapettivatariyrettin R 1Xcrysnd\R’JN) | Btheetprefaneh® are CO,C.10

S R MRCTED OB G R Vit o i, ©

Examples of suitable R*-R® include hydrogen, chloro, bromo, Ci.io alkyl (including
cycloalkyl), Cy.10 alkenyl (including cycloalkenyl), C,.10 alkynyl (including cycloalkynyl),
Ci-10 alkoxy (eg. methoxy, ethoxy, »- and i-propoxy and n-, sec- and #-butoxy), phenyl,
halophenyl, hydroxyphenyl, aminophenyl, alkylphenyl, hydroxy, NH,, NHC;.jpalkyl, N
Ci-10alkylCy_jpalkyl (wherein each alkyl may be the same or different), nitro, haloalkyl,
including trifluromethyl, trichloromethyl, acyl (eg. C(O)Ci.joalkyl), acyloxy (eg.
OC(0O)Cyjoalkyl or OC(O)aryl such as OC(O)phenyl), carboxy ester (eg. CO,Ci.jpalkyl
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WO 2006/ 026832 PCT/ AU2005/ 001380 -16 i ncl ude
hydr ogen, C1-10al kyl, benzyl, phenyl ethyl,

wOZpLeR31 oal kyl and OC(O) phenyl. 1In a parti CBCEHAU005/001380

preferred enbodinent, Y is hydrogen. 5 Preferred R7
and R8 include hydrogen, Cl.1o al kyl, and phenyl
wherein C -lo al kyl and phenyl may be optionally
substituted. Particularly pref grred substituents for
R7 and R8 (i ncl uding preferre& R7 and R8 as above)

i ncl ude al kyl, hal oal kyl (eg. nono-, di- or

fl h -
%%1'16? T T AR SR Zﬂfrte%@phyvo, Hgyithio e

{ kS L& h
r %l)lg fi aﬁy I2 S ad ngactiﬁﬁ[%y}{ ﬁﬁﬁ fep%ﬁi’il ec;r%}’{v)/o three or four
RE neaycbe hJ)IﬂeasgdnetIh)om pedféamecyfonmaﬂmmBkmxAyof R3-R® are hydrogen. In
| ko pal, cal k hal oal kyt hi o,
ﬂ%‘ﬂ?%ﬁé’j Xl%/qqllrﬁenq]a% i% @1 %ltﬁt hi oal kyt hi 0, ani no,
C( O al kyl (I:(O)al kyl, aryl (eg. phenyl) carboxy,
carboxy ester C(O aré/ oC(Oaryl, nitro, cyano,

Watees wiriylo adiagentd/ R ufoirn 31?5811@@@11’@%# ngt%yther with the atoms to which
ﬁ]&%’ﬁ%ﬁ%;%@%}%g&l{y e}qgﬁrngci{lélé yi)e (ﬁa}/bog}/f)?é/ d(%%u%;fﬁdt or ollgartlally unsaturated),

hegRthdlc, Eu@fﬂ 61 Betbro@ryl® I Sl piefdtdagnbddihe@s, ity ting formed has 5-6-
nor phol i nyl). Were such a substituent contains a

mbyrs B‘ﬁtl@ﬂ?ﬂy prederead: Ema |of yhis gmbodimeny Arg yihere R”'and R® form 2

géﬁh%%f ﬁ%ﬁ)@%&?ﬁé&fﬁaﬁz{ ﬁ&%ﬁﬂ?&%}@i&eﬂﬂpﬁa where n is 1-7,

prwerm@( O4CLphiticklgily Bost 4r eDeCHEbDY, KID-IZCHE)@-(Fo-lCI-Rile—CHz—CH-

Rl sy ok s s PE WAL Gy R, SNBL(CH)-, B

PRECIEY L@ ERNEE- S L0 R, scepann - CN-cHAA®! -CH=CH-S-, -N=CH-
preferfed RZ are CO2Cl1-1o al kyl, (eg. CO2Me, ~COREt
C@#N OgugaUHeEd)-, andj—@ﬁizdlﬂ“(é@ -0 re agprgmaatp,l @gNoatom within

sui.t ahl e n h
S 7 2o G Y g TR PR P 68 PRI e B, arylali
(e %er&ﬂ pﬂéﬁ}‘l@tﬁ?ﬂ‘ﬁ emyll Xeg @ 0;. f%hlﬂ’cyl)lﬂydfdmlkw € 01 10), haloalkyl
cycloa kyn 10 al ko Y et hoxy

Gy geggwcgm]kﬂ hetg@@xquihﬂ getgmcﬁg(lysa kyé,wﬁlggcyclyl heteroaryl or
E@! Qagy hydr oxyphenyl , am nophenyl, al kyl phenyl,
ygr NH2, NHC1 IoaIkyI N Cl_loalkyld__loalkyl
(mhereln each aIkyI may be the sanme or different),

hal o 30 i.ncl udi.n

ﬁifle&gqoa}m f IChalaay h@g@ utlhfygojitM aqnﬁﬁct?psy Wr ‘erapeutlc agents

&8&rding to the invention are further described and/or exemplified in WO 02/092594, the

entire contents of which are incorporated herein by reference, for all purposes.

Compounds for use in the invention may be obtained through commercial sources or
prepared via methods known in the art of synthetic organic chemistry, see for example
WO 02/092594.

Thus, for the preparation of compounds where X is O, an appropriately substituted phenol
compound may be reacted with an appropriate aldehyde and malononitrile in the presence
of a base such as piperidine or N,N-diisopropylethylamine in accordance with the

generalised Scheme 1 below:
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15

OC(O Cl1_l oal kyl or OC(O aryl such as OC(O) phenyl),
carboxy ester (eg. CO2Cl-ioal kyl WO 2006/ 026832

WOOM6ALBED5/ 001380 -17 and CO2 phenyl), CORH, PEIAUZ00S/001380

(eg. CONHCL. loal kyl), nitro, cyano, thio, alkylthio
(eg. SC1.10alkyl) and 2 of adjacent R3-R6 form
net hyl enedi oxy. None, one, two, three or four of
R3-R6 may be hydrogen. In one preferred form 2 or 3
or 4 of R3-R6 are hydrogen. In one particul ar
enbodi nent, R3, R4 and R6 are all H 5 Where any two
adj acent R3-R6 forma 3-8-nenbered ring together with
the atoms to which they are attached, the ring may be
carbocydi c (saturated or partially unsaturated),
clic, aryl or heteroaryl. In sone prefferred
the ring formed has 5-6- ngmbers.
y preferred forng,pf this erbedi pe

vvhere R5 gnd R6 .fQempoa: 1%/1 ng. _Bbeserpl es o

E'_Ely14c'§lart|cularly3 2
, ? )2-0 - CH2- CH2=CH-, R®2 CH2- HCH2- [0

- (CH2) 2L%NH CH2-, - CH2- NH (CH2) 2-, - (CH2) 2- NH
_NH- (D) 2-, -NH CHECH-, - CHECH NH, - O CHECRE,
-CH=CH O, -S-CHCH, - G S-, _NECH CHEN-

O CH=CH CH2-, and - CH2- CHEERF O . Where appropriate, an
N aton1mﬁthin 15 such a ring may be farther

b Cl1
fntglpt %Fét&{ehﬁ%nwp' @?r%%%w@%m@lpyomgég |c“1’n Ek@gpresence of a base,
LN o A
het er ocycl yl al kyl , carbocyclyl, heteroaryl or

e

B&Eeh&thidl toh t BE iréncesat | Qﬁh anfalbtidithidd  @asS Cagpa@iftiate cyanoacetate,
and/or exenplified in WO 02/092594, the ent| re

evampagetamide oihiaeyacsteniirieoip diceese dihiee patresppyding 4H-chromene, 1,4-
I I r

B TSR 9 42 gPHE RS pERTRACE b o8 g P 1P provcing

group 25 apprepaate)d vi a nmet hods knovvn in the art of

synthetic organic chem stry, see for exanple WO

02/ 092594. Thus, for the preparation of conpounds

where >q3i s 0, pan appropriately substituted phﬁgol

RS /N

NC R2 R4 R?

NH,

’ -

5
R Xp RS X NH,

Scheme 2

Suitable dihydroquinoline compounds can also be prepared by reduction of an

appropriately substituted or protected quinoline.

Compounds of formula (I), where R' is other than NH, may be prepared by converting the

amine to the desired group using chemical transformations known in the art, for example
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conmpound may be reacted wth an appropriate al dehyde
and mal ononitrile in the presence 30 of a base such

w@2o0piopessl di ne or N, N-dii sopropyl et hyl am ne i nPCT/AU2005/001380

accordance with the generalised Schenme 1 below WO

2006/ 026832 PCT/ AU2005/001380 -18- RS RS A R4/ R4

CN + AACHO + CNbase 5\ ROHCNR5 ONH2 R6 R6

Scheme 1 Alternatively, the algdghyde may be reacted

with mal ononitrile in the presence of a base, 5 and

the resulting arylldene internmedi ate reacted with the
' n al t i ve, met

SR OBbedis Cometisten v CERoge TREPe Ao drGide o Tyigonal Group

PrepaP@iARNRL It alar6AD \AEHT 960 8R7 WdhvbndER @FM&J ChkMisk9! Reactions,
appr opr | at e C anoacet at e C anoacet am de qr

Megharisnsonind riuef)um,d Awclss3't Fditions 188pon &%n@dltlon 1992 (the entire

10 di |
sl SR REen, s gt AR A B &, Fhwspeatmgnt of the amine
glﬂ{)oﬁlﬁl@ isiftable Lo RS agepp BRI dsed SrboX3dic/ucRE afthydMHeNsz chloride in
2 11 11 R6 R6 Schene 2 15 Suitable

HieriyercaeuPhan PPRICBIGHP batioer emysiipsevises ycepsdp egmppunds of formula
{)I? dictd RN samRta PRIQP 5{1&5193}1 Y RSdah tyt I?rgpeﬁréd by treatment of —NH,

ot ect ed
with an appropriate alkyl or aryl halide. Imines may be formed by treating the amine
group (NH;) with a suitable carbonyl containing compound such as an aldehyde or ketone

in accordance with art known methods.

Similarly, compounds where R? is other than CN, ie. carboxylic acid, esters, amides,
anhydrides and ketones, may be prepared by transformations known in the art, see in
particular Larock, supra, Chapter 9, pp 963-995. Alternatively, reaction of the appropriate
phenol, aldehyde and the appropriate cyanoacetate, cyanoacetamide or acylacetonitrile
affords access to compounds where R? is CO,R®, C(O)NR’R!?, C(O)R® and C(O)O(O)R’.
Compounds where Y is alkyl can be prepared by treating the benzopyran with DDQ and
the subsequent intermediate with CuBr-DMS and an alkyllithium compound.

It will be recognised that during the processes for the preparation of compounds
contemplated by the present invention, it may be necessary or desirable to protect certain
functional groups which may be reactive or sensitive to the reaction or transformation
conditions undertaken (eg. OH, NH,, CO;H, SH, C=0). Suitable protecting groups for
such functional groups are known in the art and may be used in accordance with standard
practice. Such protecting groups and methods for their installation and subsequent
removal at an appropriate stage are described in Protective Groups in Organic Chemistry,
3" Edition, T.W.Greene and P. G. Wutz, John Wiley and Sons, 1999, the entire contents of

which are incorporated herein by reference.

The level of IRAP inhibitory activity of the compounds disclosed herein can be initially

determined in an in vitro assay, which measures the ability of the test compound to inhibit
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Compounds of fornmula (1), where Rl is other than NH2
may be prepared by converting the amne to the

wa@le®scna@d3yr oup usi ng chem cal transformti ons REDAI2G06/001380

the art, for exanple WO 2006/ 026832 PCT/ AU2005/ 001380
-19 as described in Conprehensive O ganic
Transformation, A Guide to Functional G oup
Preparations, R C. Larock, VGj_ 1989 and Advanced
Organic Chem stry, Reactions, ~ Mechani snms and
Structure, J. March, 3rd Edition, 1985 or 4th Edition,

992 (the entire, .contents of which are incorporated
%@r@pwoesptwéﬁeeﬁ@h\e@ .0} TRAE; e asapsH ThSF T O citoRs O cleavage or

" e | ati .

R ibh of of R S B2 PO TS S afiuty lamide or Len-d

pietstnam aﬁﬂ-mmpg ramﬂfipa?fsm biﬁﬁ’&lef(i rb)e Qﬁiihcm tysit Rcl:qmtmv hsbap, whereby the

access to conpounds of formula (| e is i
cteny ofyaleayage rdpterpyneddn ﬂé“a?ﬁbsﬁé‘:f-‘p‘?{e“glﬁr"%lpﬁk}nd' A comparative

t s J [ I

KR IPR 00 loe O oot Plffost RP URELBEISe B Y pr&bndof he compound

caroheptakddHR )bewi hénsaresafitheainhibitogyr dftaey bf the womipoumdy

conmpound such as an al dehyde or ketone 10 in

accordance with art known nethods. Simlarly,

THI) QKtE Ss WiRerRovided 8 MEhEd of BRrkiNind the REA® @MMbitdry activity of a

acid, esters, ‘am des, anhydrides and ketones, may be

prIBpRHIddcEHYPISiRMSsT or mati ons known in the art, see in

rtieul. Q 9! . harein.
R b R 9P w4 Rl Ry HREA Ehmpowifhs 8 RS perely and
@) dekussiag @edratehe carpt ofvléauge 65tasodsatrl e,
cyanopacet am de or acylacetonitrile affords access to
RarisEuA dedugHen er rehibifomyp H, rats @) REENRP! clgarggohilg substrate, when

B o O B X R e

subsequent internmediate with CuBr-DV5 and an

Lkyllithjumconpound. 20 Jt.,. will be.re ised th e
R erbeHEREB LB pidesiablf e pusiiriv AP BonpsaRtee sctivity i
aRplicrdl a3t advélved NBaPriBdeM mhéY&Ht bPNearhingMBXofRrs associated with
necessary or desirable to protect certain  functional

dlehspsenshdisdaserand bther derpsi eledaspentia rasidtmemonyologh e they age-related,

LT o, hERCRARREZHY AR5 BRRFLY 9Bt AEb g BlygBor chonica
feans suthas Hagbioglis). gt shudd alse benappiredidted Batatht c@Athounds of the
may be used in accordance with standard 25 practice. L.
Bireent JRvRIEon Y alee s usshy Inenbangings fy immayipg memory or learning in
' | 4 at i . | . '

10234 BEARARIEIE, B SRS TRHEe RO AIRIGREL 0 o o
Gesenibed above.

Memory or learning (eg spatial learning) enhancement refers to an improvement in the
ability of a subject to memorize or learn information and can be determined by well
established tests. A positive improvement in the "score" or result obtained in such a test
compared to a score/result obtained prior to administration of the compounds is taken to be

an enhancement in memory or learning as appropriate.

A number of well known and established tests exist for laboratory animals and rats and

mice can be tested using these, which include the Barnes Maze paradigm (Greferath et al.,
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3rd Edition, T.WGeene and P. G Witz, John Wley and
Sons, 1999, the entire contents of which are

w0 nwonpssat ed herein by reference. 30 The | evePCDAURIRABI1380

inhibitory activity of the conpounds di scl osed herein
can be initially determned in an in vitro assay,

whi ch neasures the ability of the test conpound to

i nhi bit WD 2006/ 026832 PCT/ AU2305/ 001380 -20 the

am nopepti dase activity of | , by assessing the rate
or extent of cleavage or degradation of an |IRAP

j epti dase substrate such.a u- ( 3- t hyl am
A0 Res (RERT V2t Lo i o008 imyso d BRHa it the Y maze
R6t, BPARsIVE afoi@Ae Q. BRGRYre WRIENOulIRA beRWE OF
extent of cleavage Is determned in the absence of the
conpound. A conparative 5 reduction in the rate or
fxtent of cl eavage of the substrate in the presence of
‘he c&%%@ﬁﬁ@”ecan be taken to be a nmeasure of the

Nofindlini£é $pebheDawidy fabare tnplanted withvdgaulbdertie laseral vetricles and
provi ded a nmet hod of determ ning the TRAP i nhibitor

allaredt toyregves, Tororlgest deres GBHr FSY . Bapes GJicwlat Mg iy the maze
e, 6 SUARAC SRRSO BB p Bt 13 v
glaeed/ hgles o the perighepy (diaheter MBI Angescapduntnednomprising a black box

inphibitjon in th e o[, ex t of cleava of the . .

of el é‘?amm% O?c@ﬂ%arwt%@@%ﬁwﬁ} ,anﬁsg-ﬁﬁ'an depipis positioned
RAmbBARLY PRk aieYiph&hi NA1EY Vadual Bifes GRPREAat vhBlous positions around
D sorders and conditi ons where undesirabl e or

theamazsi ve | RAP ami nopeptidase activity is inplicated

or involved may include nmenory or |earning disorders
associated with Al zheiner's di sease and ot her fornms

Pbr cheR®iMl] the afithalFladed 0asthe e plAE¥rmaadérah@steling chamber, which
i nduced through head trauma, hypoxi c damage, surger

iser edingdricalphampeslogated fiuthe cantre s platfprm, gad left for %s Following
' Lk is tha{ .t
DEAOAEL0Bk g, Bl B SPRLSE AL Ak N9y i s e
ald@fed 2405 anhadich togfiad andputilise e reecape ytuniell eBadhi 12y receives three
normal . individuals, ie. those not suffering from .
ERRFAFHLIVE ripa PROMDGEE [t S qﬁsést_ Qi gting,BRripd, cach rat is
M;a 2 Mir&ftlyl hetie] ﬂier@cegﬁgtuﬁﬂéltfb@la ﬁnﬁﬁrfﬁﬂnﬂ%)risgﬁmf'i?&fd@ Nfhe rat is then

rs to'an inprovenent in the 25 ability of a )
mplyced into ds wegeolor approxinjagady nné¢ mimneyafieowhishdhe ammigbis injected with

gﬁtle? e {égtdco%}/poﬁé Ior artificial cerebrospinal fluid and then replaced into its cage for

a further Smin. Three consecutive trials are then carried out, with a recovery period of
2min between each trial in its home cage. On subsequent days (days 2 to 8), the

familiarisation period prior to the three trials is eliminated from the protocol.

Animals can be administered the IRAP inhibitors intracerebroventricularly (icv) via a
chronic indwelling cannula. These compounds are given 5 mins before the first trial on the

first day of testing.

2. Y maze
The Y-maze test is another behavioural paradigm which measures spatial memory

performance, and exploits the natural instinct of rodents to explore novel environments.



establ i shed tests. A positive inprovenent in the
"score" or result obtained in such a test conpared to

W@ 2®6/026852 esul t obt ai ned prior to adm ni stratipeiT/ai2a45e01380
conpounds is taken to be an enhancenent in nenory or
| earning as appropriate. 30 A nunber of well known and
established tests exist for |aboratory animals and
rats and mce can be tested uging these, which
i nclude the Barnes Maze paradigm (G eferath et al., WO
2006/ 026832 PCT/ AU2005/ 001380 -21 2000), Barnes
Circular Maze test (Lee et al., 2004) or nodifications
thereof, the Y naze test, or passive avoi dance test.
Th@%n@ieﬁco@xsls@rdﬁﬁﬂe}é 1&%15&1 Ry LSO in ]:eng@?rl'@%% 1ﬂ1?iﬁlath5and 17cm in
Nor mal mal e Sprague-Dawl ey rats are inplant
beight)vath the three armsesensrated oy 120° easlgbnsd T@Mlnmde styess, the maze is

8‘3?{%% quall K f unatattl!eﬁ?a‘ctéc} ﬁc!?)rrlﬁgm(geary%% qnggg eOélB?r ﬁﬁ a‘@ floor of the maze

coteatdawith sadviltise. Gifteg lehdfh tr%al ,ahé @deéh@f 1sdh§(éﬁtt6 lelidird®® olfactory cues.
evenly spaced holes in the peripher
%weﬁ %Pﬂé%%é%ﬂeewégﬂswlsq&ﬁ cyss argoRlaged mdhe wghper e m}tlag BoQuRK

box of internal dianmeter of 0.16mw dth, 0.29m | ength
and 0.09m depth is positioned 10 |nned|ately beneath a
Phe tepfmnaistsrtd] two thials,usbarated yar thmp iterwd] liowiasd the $ntertrial interval.

PRt U8R a5 AR a 28 sBltats teRlaseaet derlsiBhepicatoge arm, thir heads
p&iﬁﬁﬁ@ ﬁway\’fifto‘?rh thd SerfreCofl the %dzgalTlﬁhﬁﬁﬂﬁfS zir@ %‘ﬂB@er & visit only two
the centre of the platform and left for .
wsesstle agns afsthe meaze dipmd yimseso ndisthdiend of elm @tqumthmerlab dnimals are

i BE AR el MR e R R BTt L, the animal

Eaelaceas to ell dhrée arhd fR S maniese Cltel {6t drfd aktéreBFhowd¥s familiar), the

ove n days. On the first day of the testing period,
frogﬁn‘i@s ang] dwationpl time pRent iy the npvel axe apdocumenisd.

for a 2mn famliarisation period. The rat is then

replaced into its cage for approximtely one m nute,

Af shertemvinitertrial gterval (Bahours) si;dpjamuhg dheradduistforephdserfrdnh €he retention

bR aRERABtRerARG ele dade ffFeic T Qo i, SHihregember te

oeRERCHIthY Rotdl lafth Snd@ kgl ﬁatb?&eﬁ@enry sg, (ﬁﬂfore g@% f{4§ 50% of time) in that

recovery period of 2mn between tri
HoneAdapgsr lmﬂgéﬂb@@mﬁé Iﬁ@g delyaurg)desutsdn ttlge 81)1maishlmt remembermg the

fo?gﬂclnl Fhe ﬁévle? nm? ﬁ%cl %ng? %}I%eg]ﬁmtg%qgla eantlohurn of %1151'6: ?n all three arms.

imnated from

Animals are surgically implanted with an infusion cannula in the dorsal third ventricle.
Each animal is tested twice, and the intertrial interval of greater than 6h can be adopted to
test for memory-enhancing properties of the test compounds. Animals are administered
the IRAP inhibitors intracerebroventricularly via a chronic indwelling cannula. These
compounds are given 5 mins before the first acquisition trial. The animals are then
returned to their home cages for at least 6 hours and then tested again. The time spent in

the novel arm will be a measure of the memory enhancing properties of the test compound.

3. Passive avoidance

Passive avoidance trials can be used to test the effect of IRAP inhibitors on aversive
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before the first trial on the first day of testing.

2. Y maze 30 The Y-nmmze test is another behavioura

par adi gm whi ch neasures spatial nenory performnce,
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expl ore novel environnments. 2006/ 026832
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accessible arms of the maze for 3 minutes. At the end
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| B r I

OBl B e T R (P BRI iy, oo tency i
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and the intertrial interval of greater than 6h can be
SOBBPEY- t o

4. Age-induced memory deficit model
Spatial learning impairment in aged rats is well documented and this deficit can be
detected in the Barnes maze paradigm (Greferath et al., 2000). The effect of IRAP

inhibitors on aged-induced learning deficits can be tested in the Barnes maze paradigm.
For drug treatment, the animals are implanted with Alzet minipumps (secured
subcutaneously in the neck region) which delivers the test compounds chronically into the

cerebral ventricles.

Memory and learning can be tested in humans by any one of a number of well established
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before the first acquisition trial. The aninmals are
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properties of the test conpound 30 3. Passive
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@ﬁ&aﬂ%k&ri hatl esdsicnk Sm@fud& délgyetl Rboum afldrdelayed and/or reduced
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: t
o i 48 s IR YR SNOUBIRE G Mol Sisthd) R 4ol iR theReatanent of o
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Belpbfic dheart d35685% at ency periods to re-enter the dark
corrpart ment are taken as a neasure of the abili ty of
the animals to renenber the aversive stimli gaa
Ghgoseourtiakesnrggubiniresponsipt ah? adipasstin oells qaﬁfhﬁép%ﬁﬁure and the method
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Ahpeeséhcbeof ih5reasiﬁ9tdbdest Of fmsahn f(O{lOﬂmrmY)y Fhhanaibagon media also
properties of the t
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their hone cages for 24h or 48h and then tested again.

The latency in entering the dark chanber will be a
Kﬁascya{b%uefa%ﬁxhﬁ/ JEROeaRdisRel RYaimaP@bsls.of the test
conpoun

(i) Type 2 diabetes

Animal models of type 2 diabetes including the Zucker diabetic fatty rats (ZDF) and ob/ob
mice can be used for the testing of compounds for the ability to facilitate glucose
homeostasis. Animals are fed or fasted and given an intraperitoneal (IP) injection of
compound. Blood samples are collected by tail bleeding and glucose levels measured at

various time intervals.

The effect of chronic treatment of IRAP inhibitors on glucose homeostasis in animal

models of type 2 diabetes can be investigated by measuring the level of specific glycated
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4. Age-induced menory deficit nodel Spatial |earning
inpairnment in aged rats is well docunented and this
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(Geferath et al., 2000). The effect of IRAP 25

i nhi bitors on aged-induced |earning deficits can be

tested in the Barnes maze paradigm For drug

treatment, the animals are inpjganted with Al zet _

m ni punps (secured subcutaneously in the neck region)

whi ch delivers the test conpounds chronically |nto t he
and, | earning can
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Elé%i rﬂnﬁg gfe  lgyedh gneasuvBnordt tisealof- sacrl;ﬁcHohkzelssof glycosylated

MRk Do b s BRI Lo S o ete

Design Test. 5 Other disorders and conditions i ncl ude

l-ayed | abour and del ayed and/or reduced |actation
g‘ﬁf%? 26’]?”3’5’% of glucose honeostasis, including
@Nﬁﬂéﬁ)‘t&ﬁ@?ﬁ@) aBsted 1 ARENESre o ﬁlgdeﬂb&l fyhéelt Iﬁla%?t%% BiBod samples

gl ucose uptake or honeostasis ave

¢ollegted b taibleedingwmtbelnersg devets memdretll adN&riousnimg infervals.
resi stance | eading to disregulation of glucose uptake
or honeostasis can arise in diabetes, hypertenS|on

Bide dcDOf SR@nicOrdatH e S IRAPEHR b"i’tbf‘sdor}@uggsre 519 ?n STZ rats is

useful in their treatnent, in particu
iggentigntad bysmersing dhev\,letvhl 0ﬂ$mblé'tce§yeamﬁ1pm$emsj lr&h&hmg: haemoglobm

t 0 | Sea t or
R I g T ——
mmipkel blood senplésare eslmw&éiil Bietaid beed Bt loe1 @@bék% an@lucose levels
be rre%su ed and the nethod 15 therefore is wel

§ @ne ! saatfics lgyals Pﬁ%%%yéﬁied/\hﬁmqgi@bm@né(meEamme are
ddkﬂﬂm%dqg dafd gsgnce of increasing doses of
;}% R{ghe ! !

insulin (O 100nnD i ncubation nedia al so

contains 50 M 2- deoxy D[2 6 3H] gl ucose and the
at 37 C. At the end of

OB b B0t oG o o
difasd, @reli%sfe Eplﬂﬁofﬁﬁscuﬁ%tr[ %rcﬁ)%{]%] agb {%ng Eﬁé‘ﬁ*@ r})a&]t:fcularly those

the cells neasured util ising a |qu scintl
igyRivipganotor and sensory neurones or resulting form stroke or trauma dlsorders of the

cardiovascular system, including cardiac hypertrophy, congestive heart failure,
hypertension and atherosclerosis, disorders of development and/or growth, disorders of the
reproductive system or associated with pregnancy, including delayed labour and/or

reduced lactation, and some cancers.

Subjects to be treated include mammalian subjects: humans, non-primates, livestock
animals (including cows, horses, sheep, pigs and goats), companion animals (including
dogs, cats, rabbits, guinea pigs), and captive wild animals. Laboratory animals such as
rabbits, mice, rats, guinea pigs and hamsters are also contemplated as they may provide a
convenient test system. Non-mammalian species such as birds, amphibians and fish may

also be contemplated in certain embodiments of the invention.



10

15

20

25

30

20 Anti-diabetic activity can also be neasured in
animal nodels. (i) Type 2 di abetes Ani mal nodel s of
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gl ucose honeostasis. Aninals are fed or fasted and
given an intraperitoneal (IP)ygnjection of conpound.
Bl ood sanpl es are coll ected by tail bl eeding and
gl ucose level s neasured at various tine intervals. 30
The effect of chronjc tr;@ P.i.nhi.bit
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fadtonst 1ﬁféré?:¥10h @irlectl;béﬁﬁﬂﬁréﬂﬂ? pb1H61@s thehie had/oEkamigdloss, disrupts

At time of sacrifice | evels of glycosylated
ghcone @Iomﬁpﬁa%ﬁ @ fdelays dabov re laptation i Pnsubiest-ush fgpatment effective

a%%o%glg { Ozlg? cpeﬁe‘%u@?%de (hljtrxz)lér-ll‘zy@ﬁlcill g\’h@ﬁec{dﬁﬁmsﬁreid according to the

ocin( ani'mal s are
deyip&l aosilhg-lb?’mﬁn B logsd Iﬁﬂmﬂly%tamsoﬂhb aletieell therapaitic or prophylactic
bl eedi n Iucose | evel s neasure at v

GFioeLTARRET TS A N oUBE Lt YERRGHT SL0TEE Halh b BTk he onset of.
1hH1IBitH{gt tgé ?)e%}%sg onCEE Br Hﬁ’lﬁﬁg ok fi‘&}e?smé‘ pﬁ-'r_tﬁlfya&salto%ether the onset or

I'nvesti y neaduring [ evel ~of spécif
mbyresti@dofthe peitioslar disordeir m@oné@m@bmalmateén d
fructosam ne in serum Long termdelivery of |RAP
inhibitors is by osnotic mni- punp and bl ood sanpl es

@In%tbfeo 'dl)@d%ta egdnbintd aintl  Hdseed r&8ineRe Rah- B derekmednbly the attending
glucose |l evels neasured. At tinme of sacrifice |evels

wysigiapcaslymay slgpénseon gheobarﬁc'dnrdcqndereqrbb@% Rsatgdlethe ssverity of the
%E{(} r %gﬁd}aélu%l ﬂ nte%l ggé %eglfhoaﬁl%ds%lgﬁt CP f the ﬁ,{b &l sorders

neurodegenerati v such as
not or neurone disease, progressive spinal nuscular
"?lger gc%t\]lg lngq'lec?lgrrltdrga{ysbeoédrglggtered mna s?ﬁél'e géeacgrl erles OF doses. While it is
possible for the active ingredient to be administered alone, it is preferable to present itasa
composition, preferably as a pharmaceutical composition, with one or more
pharmaceutically acceptable adjuvants. Thus, the present invention also relates to the use
of a compound of formula (I) or a pharmaceutically acceptable salt or prodrug thereof in

the manufacture of a medicament for inhibiting IRAP activity in a subject.

The formulation of such compositions is well known to those skilled in the art, see for
example, Remington's Pharmaceutical Sciences, 18™ Edition, Mack Publishing, 1990. The
composition may contain any suitable carriers, diluents or excipients. These include all
conventional solvents, dispersion media, fillers, solid carriers, coatings, antifungal and
antibacterial agents, dermal penetration agents, surfactants, isotonic and absorption agents
and the like. It will be understood that the compositions of the invention may also include

other supplementary physiologically active agents.
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i nvol ving motor and sensory neurones or resulting form
stroke or traumm, disorders of the 20 cardi ovascul ar

W@ ®beas31t ncl udi ng cardi ac hypertrophy, congesPCT/au2005/001380

heart failure, hypertension and atherosclerosis,

di sorders of devel opment and/or grow h, disorders of
the reproductive systemor associated wth pregnancy,
i ncl udi ng del ayed | abour and/_o%,]_ reduced |actation,
and some cancers. 25 Subjects to be treated include
mammal i an subj ects: humans, non-primates, Ilvesgock

imals (including cows, horses, sheep, pigs an ] .

g fayter f%‘ﬁfg%ﬁﬂq@ﬁl%a?ﬁ%qu JoerRIPRIgih e sgBige0r heinescompatible with the
biepiihgredients NFathR | EblposAidd mg%tv ﬁ‘g]ﬂlélﬂ t%mcﬂga%fbject. Compositions
Laboratory animals such as rabbits, mce, rats;

§eluieathosy suiialle hfarsaerek, sreatal wissly topivhle rfinkchtdig alslmah,emuccal and
. ifde. a, convenient, test stem Non-nma i an

B B AL of BARR! T bR s: Saagoutago ravenons and

altsderenl)c adhigpladibed The 66hpaditibrd R icHBEnder@ly E@?resented in unit

i.nvention. WO 2006/026832 PCT/ AU2005/001380 -26 The

dovee doras apd mayebq pigrrel & anyemadoils wslldmennt i theeart of pharmacy.

' o i.nhicddj.ting, . or r.eat nent effective, .
S o s T B el s bR e st v e
vartibr whicheasttitutpsiphé at myprd sicessant in‘g&detihibnlzdr_\’ﬁﬁl gliheﬁ:l,&hél Bbmpositions
| RAP actjvity..|RAP acti.vit s, used herein  includes )
MRABCIERG P c}&\ﬁéan?Fﬁt -ttty Prnsies dB@etrseatiqnythscrstive ingredient

%htliqiﬁiﬂ Srkivrs WM EIR]Y B9idRd HRE ChRA of &hﬁf%ﬁ ! S it neessary shaping

directly or indirectly pronotes nenory and/o
thepsodugi.srupts gl ucose honeostasi s or del ays | abour
or lactation in a subject. A treatnent effective
amount is intended to include an anount which, when

aditipoiitibey Fthe eeé iimantion SillfibledRs b dddatitng 5%94;}‘6%% esented as
a_tm:peast_ parti gl 'y éttgilns the desired ther apgutl or g ©

piserpieynite sieh aseqapadles, sachstseordablpts eactoéontaining\a Iamd@tg%mined amount
SYIE f . Rreyv ' 0 | aying the onset of, . .
E:)Lfloﬁ}en%:cilﬁglg ? ﬁ%ra&’lte R QIFSJ ?ao %@%?%rné%g ,&le%ra%glsf’ F’ﬁl Ny @ suspension n an
a@eeus bngonaqudouallgnidyroradst g etltigiwatérheq @i e@iulélbn or a water-in-oil
ragression of the particular disorder or condition

E@P&ﬁmW‘%§¥ed. Sui t abl e dosage amounts and dosi ng

regi mens can be determ ned by the attending physician

and may depend on the particular condition being

Artabletariay bhmade b compresfion hemotldingg optidriatip veith oved dr M@6re accessory
t, of the sybject. The

R GmBSine RRlyson R e R BucombuSSrh gt & swsae machine
e astivesihpRaicat indOSeSloWg! Brrh udhSas a powder or granules, optionally mixed
with a binder (eg. inert diluent), preservative disintegrant (eg. sodium starch glycolate,
cross-linked polyvinyl pyrrolidone, cross-linked sodium carboxymethyl cellulose) surface-
active or dispersing agent. Moulded tablets may be made by moulding in a suitable
machine a mixture of the powdered compound moistened with an inert liquid diluent. The
tablets may optionally be coated or scored and may be formulated so as to provide slow or
controlled release of the active ingredient therein using, for example, hydroxypropylmethyl
cellulose in varying proportions to provide the desired release profile. Tablets may
optionally be provided with an enteric coating, to provide release in parts of the gut other

than the stomach.
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possible for the active ingredient to be adm nistered
alone, it is preferable to present it as a

W@ ovpn%ss: on, preferably as a pharmaceutical PCT/AU2005/001380

conposition, with one or nore 20 pharmaceutically
accept abl e adj uvants. Thus, the present invention also
relates to the use of a conpound of fornmula (lI) or a
pharmaceutically acceptable sajg_or prodrug thereof in
t he manufacture of a nedicament for inhibiting | RAP
activity in a subject. The formul ati on of such

onposj.tions i.s well. known to those, skilled j he ..
Cpppogliony %Waﬂ’lﬁéor&aﬁﬁ ApslratioR BihS monty g 6 i7enges comprising
hei RHCE ngrddedt iEH HiwfredVBaK, ﬁ’éiﬁh%%hhﬂ% adP 8cia B€tragacanth gum;
conposi tion may contain any suitable carriers,
pstileneamprisigg @iesiciyr Bgrepliens én pmidegtdlensisl such as gelatin and glycerin, or

' . Y ispersion mediag, fillers .. . .

%%Fellsg rll%lg%??éel?, g?}ncglg %Oélg{w%ﬁ%ﬁ ?cm%réﬁmgaﬁlg active ingrédient in a suitable
hquid bacieer i al agents, dernmal penetration agents,
surfactants, isotonic and absorption agents and the
like. It will be understood that the conpositions of
EBRPbANSHY duRBLITEY: BbRA AdhTnHHG: t
p.hyg I ol ogi éla?ll)y act vgl %dg@hﬁgrgtl%%@%g%fé%géﬁgg& 6 Yompounds
dHe QOB PRd88 M any2Juifihle caari¢rn @rbaseishd by be in the form of lotions,

armaceutically acce ble in t sense of hQein X
SRR e~ 6 prneRES 5Bt flien Guisale SRSy RS miferal ofl, propylen
gl‘?&’ﬂ?%oﬁj&@eﬁ?ﬁn&obolyﬁk%ﬁrbﬁﬂ%eﬁ oerﬁﬁ@ifﬁﬁgl &k, sorbitan rPonostearate,
Conpositions includé those suitable Tor oral, rectal,
priusorbate 6B eety] ¢sters Ve mefearyt alebholb dectyldededanol, benzyl alcohol and

[ agi.nal or parental (includin
iRk BBl B, Bl 5 B el @iy the compounds of the
innéntiger mal ) admi ni stration. The conpositions may
conveniently be presented in unit dosage formand nay
be prepared by any nethods well known in the art of
th . ¢ e _
CORp O fon el WA B o bARSRRE s R BhdeIBh/ Wit o suitable
base comprisihg,dhr eangtlé, tcot@sbuties, ghyceriny gel@itcagodyeyhylene glycol.
ingredients. In general, the conpositions are
prepared by uniformy and intimately bringing into
@86:5964iRbAsithbIe f@iC'&d(%Yﬁal AR5 A0 1L ¥ 1f’nr@:séritéﬂgélsd;r)]essarieé, tampons,
| I ot’h, an

carriers or finely [

vided solid carriers or
erpans,j gelih austss.afopmsherpsmgy  foimeulpiiond ueentaiogposidditomsto the active

sent invention suttable.for ora
sl MeBlert AP kb B 3 S e SprBefltee uni ¢ s
such as capsul es, sachets or tablets each containing a

éredeternined ampunt 15 of the active ingredient; as
OIBBNRIONS puitpblen fdre parenisrad admnipisiraioro(eq Sibspleneuen intrrmuscular,

fAttavenous or intracerebroventricular) may include aqueous and non-aqueous isotonic
sterile injection solutions which may contain anti-oxidants, buffers, bactericides and
solutes which render the composition isotonic with the blood of the intended recipient; and
aqueous and non-aqueous sterile suspensions which may include suspending agents and
thickening agents. The compositions may be presented in unit-dose or multi-dose sealed
containers, for example, ampoules and vials, and may be stored in a freeze-dried
(Iyophilised) condition requiring only the addition of the sterile liquid carrier, for example

water for injections, immediately prior to use. Extemporaneous injection solutions and
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aqueous or non-aqueous liquid; or as an oil-in-water
liquid emulsion or a water-in-oil liquid enmulsion. A

w0 aberessmy be made by conpression or noul di ngPCT/AU2005/001380

optionally with one or nore accessory 20 ingredients.
Conpressed tablets may be prepared by conpressing in a
sui table machine the active ingredient in a
free-flow ng formsuch as a powder or granules,
optionally mxed wth a binder (eg. inert diluent),
preservative disintegrant (eg sodi um starch

| ycol at e, 0SS- i dp Vi rroli.done
SishEBidts ey HeoReamiot ar B LIHP HodeBY | HRGUES 25 rblets.of the kind
g@hkmng&mgﬂﬁaerS|ng agent. Moul ded tablets may be

made by nmoulding in a suitable 25 machine a m xture of

t he powdered conpound noi stened with an inert liquid

il t..Te tahbl ets..na onal be coate
BIGUER i Uhnet BEPhP L2 ihR BulanRE GHiyctte gy it daly sub-
d&l&t fsiereifl ab@leadserittld, i dpptdpriatd fptio tienéof] bhe hétive ingredient.
using, for exanple, hydroxypropylnethyl cellulose in

rtions to provide the desired rel ease

varyi ng propo
br&hpllldebe Tadsrsoas fhag in egdifion o i Snivprigiedns ety mentioned

S&}tvgr h% ec %é%lﬂ?]?] (‘ﬁot 18¥eltng§%{: : e%%ﬂ%Bﬁgé@ﬁéonR/gﬁlonal in the art

Hﬁﬁﬁh&@ﬂﬁfo&@&fﬂﬁ& of &)&;ﬁ@m@ﬁin tquestidns for tegbinplef Hose suitable for oral
pi ¢cal .adm nistration jn_the nmouth include | ozenges

’ n@ﬂstr@tlﬂ@ meY einglide vBICh n i beT aigents na Hidepo uFEeFIHRtS, thickeners,
Hﬁ&@{r]n%e%éﬁ{soﬁﬁn%gatﬁga%eﬂtso:é(\)/&étfn%g%‘eﬁgbr gbr&gfvatlves Jlubricants and/or

pasti conpri si-ng act I'n an’inert
tlHlSI delpuegenss Geltatile rswaetdnegk yodudensucosse, $actases gluaoss, aspartame or

§aﬁ:§ agg}egmm Siuﬁnlg gﬁfserggmg@rgm?gg gg%a rldrslgl;:lﬁ G It gcﬁrnas%areﬁ methylcellulose,
?@1 1ptyh<anaor§au ixhAlRhe ghﬁlr beRBhES a é@ﬁfé‘ Julcsfof @garonsﬁi@abm flavouring
|n may conprise theé conpoun di ssol ved or

ggﬁsaﬁfemablde ipapRatpinfiik 2Bl of \mtqrgreen chelyps@angriomgyphsery flavouring.
g}nrt] bIT {ng ggl%tﬁ ?r}c;l OCE éjol r§ o ?épo@%?rls g)?zut,rgﬁg @i g and/or methacrylic
ﬁ&lﬂeﬁlﬂi/oﬁlthelr s Ry, | %ﬁes}ofa@yy&l@bholﬂolzeyiﬁ)()sﬁéllh)d efegluten.  Suitable

polyoxypropylene enuIS| in sorbitan
ﬁiﬁﬁ%ﬁfé‘é?ﬁ dpcude sodiups beyep s%aml@e't% yAlphastpeopheglxascorbic acid, methyl

ol
er .’xﬂfr@%’ll?%g%%l grp%%%ﬁ%i‘h s gu@ﬁﬁg Xﬁlg?éaﬁﬁhﬁl:luﬁg qnagnesmm
alrdam'atei, steeric héid, swbigmo wiekse, gbdinmechlorideeot tabn. Suitable time delay agents

include glyceryl monostearate or glyceryl distearate.

The present invention also relates to prodrugs of the compounds described herein. Any
compound that is a prodrug of a compound described herein is within the scope and spirit
of the invention. The term "prodrug" is used in its broadest sense and encompasses those
derivatives that are converted in vivo, either enzymatically or hydrolytically, to the
compounds of the invention. Such derivatives would readily occur to those skilled in the
art, and include, for example, compounds where a free thiol or hydroxy group is converted
into an ester, such as an acetate, or where a free amino group is converted into an amide.
Procedures for acylating the compounds of the invention, for example to prepare ester and

amide prodrugs, are well known in the art and may include treatment of the compound
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15 Conpositions for rectal adm nistration may be
presented as a suppository with a suitable base

w@eowpieassng, for exanpl e, cocoa butter, glycerPeI/AU2005/001380

gelatin or polyethylene glycol. Conpositions suitable
for vaginal adm nistration may be presented as
pessaries, tanpons, creans, gels, pastes, foans or
spray formulations containing 4 addition to the

active 20 ingredient such carriers as are known in the
art to be appropriate. Conpositions suitable for

IBVﬁ fag{,&eéog%ﬂr%%n cgqlba)%;lg%:ggé%g{itigeu grc léﬁl%ﬂﬁé’ i the presence of a suitable

LRAIBCEF BRIOV ERhd; _@dﬂv@ﬁﬂod&?héd&ﬁﬁfég FoPIME Q&IS et and preparation of
non-aqueous isotonic sterile injection solutions

owitabie pragruge nreakmovanin thexardand are desdribedsforisxameple; & $&Q 00/23419,

d. 25 | yt es i ch. rende onposi.ti on,i.sot oni
Rl ar it Pt RuhdRel R P ERTR SHERIRPRLET Fons, and The
OGO TIRMIEANSS By Defigh VRl EMSig0NaioMIChbpieR8, pp392ussl, Academic
suspendi ng agents and thickening agents. The
prsap 4861 1 BRsthegontsrts of adichtasej incarnerdted brygia hyrreference.
nmul ti-dose seal ed containers, for exanple, anpoul es
and vials, and may be stored in a freeze-dried
Shitaidé pharmachuticaliydadceptable aajts ofl doghponhds dflfernaddd (T) irmbudef but are not
.he sterile liquid carrier, for exanple 30 ter for )
’lﬁjﬁéat‘i"oﬁ’éﬁs 9 %Wa@f agfeniapIc, daSTERS sy #eBoRs hydrochloric,
b%ﬁ&ﬁd %ﬂosﬁf%fi& ARs, &bl BPRO6LABEES%nd hydrobromic acids, or salts of
PCT/ AU2005/'001380 ~-29 suspensions nay be prepared
phamasewically aooeptable organanabids sl dsahdetics pufpietie kutyde, tartaric,

reviqusly described.. Preferred unit dosage . . ..
E‘B’ﬁ%g?yt%’f%ﬁ aiﬁl% & %g‘ﬁl"auc g 2% gfl‘}cifg §hisgnig, benzoic, succinic,
dRalic, phehyl¥cetitPmethad@Rfbhoak, RGend3uipRONE, BEReERMBhoME, salicyclic

an appropriate fraction thereof, of the active ) .
pelghadlienespartic, ghranicd edasioy plgenias thebiticheleic fpusigdpantethenic, tannic,

ggco%lg afif Ghiic |0 € 40 tsilfsofbrﬁlfddg “ia&’crér%( nﬁFﬂl%tgﬁ‘ i‘??fctlhascfefonned with

ove, e conpositions o s invention
phiretacagially aoepteblei odtins,) Rutth easasdbdivbavporgssivagaltithitima, calcium,
t he ésylgg of conposi(i)ig{g i n questign, for exangl e,
{88 'dhi MERCBIYIHANG A 1W%H’Flni PG Y ERgE RSO INYS gRoups may be
Hsferhided Bt ﬁllgﬁ Snt8@Ss NbREL LRyl BIRRL SRAT 8 metlg/é,e%tthgl, propyl, and

t'hi ckeners, flavouring agents”di'sintegrating ,
botyl ichigrides roremides esd iadidasy dinlkyfl siolfatentike dimethypl and disthyl sulfate;
de(ia agents. Suitable sweeteners include sucrose,
gl ucose, aspartane or saccharine. Suitable
di si ntegrating agents include corn starch,
met hyl cel | ul ose, . pol yvinyl pyrrolidone, xanthan gum
Béa cemppundsafdheinyeniqnimay bagdacrysallineaiorn eithen e e ftpe compounds

or as solvates (for example, of water, ie. hydrates, or of common organic solvents such as
alcohols) and it is intended that both forms are within the scope of the present invention.

Methods of solvation are generally known within the art.

Tautomeric forms of compounds described herein, such as keto-enol tautomers, are also

contemplated to be part of the invention where appropriate.

It will also be recognised that certain compounds for use in the invention may possess

asymmetric centres and are therefore capable of existing in more than one stereoisomeric



10

15

20

25

15 agents include peppermnt oil, oil of w ntergreen,
cherry, orange or raspberry flavouring. Suitable

w@o@biegg3ngent s i ncl ude pol yners or copol yner sPGf/AU2005/001380

acrylic acid and/or methacrylic acid and/or their

esters, waxes, fatty al cohols, zein, shellac or

gluten. Suitable preservatives include sodium

benzoate, vitam n E. al pha-togppherol, ascorbic acid,

nmet hyl paraben, propyl paraben or sodi um bisul phite.

Sui tabl e [ubricants include magnesi um 20 stearate,

stearic acid, sodium ol eate, sodi hl ori de or tal

form.t apVlere; the aenBguodg s 2 it C&frﬁﬁéFWeS thef may exist as
d@'ﬁ@é&l&ﬁﬁ&g € Plle 91} VAR i ﬁE@ 61868 to 1doenpARSEM substantially pure
Invention also relates to prodrugs of the conpounds

istrsaric foeok 4teorei or. mAreyasycungiGecentrdsabe; snantiomsts bgviog ezeater than

nd des wi t hin t n
BRFTIA a5k ot AESYTehet Sl cFise Erebnen Bt S5 & yell s mixtures,
iHS166ink nrabérﬁlcbﬁlmt tREREe Silth SRERIPARSEEe tftgfeed by asymmetric
derivatives that are converted in vivo, either
semﬂxyﬁat foapxample wsjasr shipeli suermpdiates, (iemiEBIes olAR sbeofresolved by

t
gs tlongl Ifx?tﬁgds %’ {::Ihrgl%t{ é?a%hﬁ dosrl P{' %résglf?\’lgﬂré %’éﬁgﬁ; lug 0
conpounds where a free thiol or hydroxy group is
BorsepcainG! Hiecapertinah g6 D8 W & BRI sESUbeels snd may

tﬁél%ﬁﬁ"g ye E)lses%fﬁéd Q&Vét@]{lﬂ&?? cbiifotSROURdSe by BQ %repared by any suitable

I nventi o or exanple to pfepare ester and
peadkngen iathe antalExah‘rpdnmvf |stnch ¢wnmsttloas| thchude th%@lad@lﬁed for:

PR BBBRERT XY TPFALAR FpAcTEna: obigiigggisops and non-

aClafue B oMt AS @' susPéiRidndy thUleish eboﬁfs@sS eptiRled, @anules, pellets for
suitable catalyst or base. Ot her conventi onal

pr adwdiineeswitlpfeet$teffs ohstes fob ﬁp@lm’u@m @p@? angus of
Ié)'él?e[?lk]e %}pr cﬂnfi']%‘?raﬁ([) k9§ m%@l&%ﬁ%@% RE@ar, _intravenous or

or exarmnpl’e si gn’of

Pf QatiAtgfebrdvensicBlan dgeaiod as Edterlld:_:*.ofhﬁwne:rr sGepension;

Publ i shers, 1985, and The 5 Og anlf Chenmi stry of Drug

©2 drRipl ARBLITAHION cBATPARS, OBNRERIErESHS, G988 Stc401] Acadeni ¢

press, Inc., 1992, the contents of which are

i ncor por at ed herein by reference. Suitable

Phaenkitledtin dal drywilt empeci ¢hes shet imveftionaleperibedderdin is susceptible to

Wt et Pedegt s gt dtBrpgehpEaEatbef dh Sig e understood

ﬂlﬁfjﬂl@ GiNeRfibi incluk@s 81 kWK akigtioRhRSRhGifi€atidink Ffhich fall within the spirit
carbonic, boric, sulfamc, and hydrobrom c acids, or

sl seppof ﬁharlnﬁ@é@m GEY |11961a<te1§e¢ﬁ &1 the Htepan ifeatusgs, geompositions and
cszcyrﬁ]gou%ﬁs ré:fe tfto Ifgi c%{gd in tg{éts%g&ﬁcat o Erﬁﬁ{llaually or collectively, and

any and all combinations of any two or more of said steps or features.

The following examples are provided for the purpose of illustrating certain embodiments

of the invention and are not intended to limit the generalities hereinbefore described.
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mal ei ¢, hydroxynal eic, fumaric, maleic, citric,
lactic, mnucic, gluconic, benzoic, succinic, oxalic,

w@b@np@srti c, mnet hanesul phonic, tol uenesul phortTAU2005/001380

benezenesul phonic, salicyclic sulphanilic, aspartic,

glutamc, edetic, stearic, palmtic, oleic, lauric,

pant ot heni c, tannic, 15 ascorbic and val eric acids.

Base salts include, but are nof, limted to, those

formed with pharnaceutically acceptable cations, such

as sodium potassium lithium calcium magnesium

a ni.um and al kyl anmoni um Basi ¢ nitrogen-cont ai ni ng
ggg@d She quarterni sed with such agents as | ower

al kyl halide, such as nethyl, ethyl, propyl, and

butyl chlorides, brom des and i odides; dialkyl

EXAMPEE 14 KEN dVIl?Rby 'A@)ﬁﬁ GhGRM S Ve FOR AIBITORS OF

ot hers. The conpounds e invention may be I n

crystalline A either as the free conpounds or as

sol vates (for exanple, of water, ie. hydrates, or of

comon organi ¢ solvents such as alcohols) and it is

Ant ianded enbphatiodRaf MasRiséd orictddhihgt O c6mPBERT whibE inhibit IRAP
present invention. 25 Methods of sol vation are

@@Wé%l ILhey Assan Wied Hion apkopaptidase subsiaés i(leuine né-msthylcoumaryl-7-

e -eNnel, ...
PRy P RRTIRAPE AR oL 83 5 B P
i nvention where appropriate. 30 It will also be

ecogn se t certain conmpounds for use in the

nvent Oé’ﬁcﬁ%d}%ﬁg§§€§’é”m&§"ﬂ?ﬁ@yrl c centres and are
PERARAI0§Rur &R PR {T6A P
stereoi sonmeri c WO 2C():E))lgt;£11026%%ﬁér ﬁ,%%%%g? gol%{ség ot blﬂoglcal tissues

exipssinghappzedidhde @mmpmsrmfsrehmbmant IRSRt Rrokdriyotid or eukaryotic cells
exi st as st er i somer.s. The

Rt s R B pBlog R mAY R AaSppinant source,

substantially pure isoneric format one or nore
asymmetric centres, eg., enantioners having greater
?han Eastlompemidse, such as about 95% or 97% ee or

gLl &dﬁﬂ? WAL ereof}%%ssﬁ%sl DI aﬁlé 3(%”%2&‘“}&9 Delft, The

acem ures,

Diethpeamts. byloa@xbmiﬂatlr was asysnpﬂep%&e@ ,acédﬁtdmgxt@ﬁmleﬂlodsllogg as described
hi r i nternedi ate or res may be resol ved by

ﬁ%ifﬁ HPS??&FCI t NG Hdde 3sgarl 0?&# stBr\cyapeacgiate. of a

resol ving agent. The conpounds of the i nvention may
al so be used to treat non-human subjects and may 10
$her efMDIelmrmgrjhe seqytretic astiviptaf IR AR rzrythe QmpseBed ofarest substance

ﬁ{]ﬁ -%oﬁrt%%lm emp {7 {ngg 1n<X1b§£nX \Nl&l a syntﬁetlc aminopeptidase substrate, such
as Leu-MCA (leucine 4-methylcoumaryl-7-amide), and a test substance. Inhibition of the
rate of degradation of the synthetic substrate was taken as a measure of the inhibitory

effect of the test substance.

As a source of recombinant IRAP, HEK293 cells transfected with a eukaryotic expression
vector pcDNA-3 containing the cDNA encoding the full length human IRAP were utilised.
The assay system involved the measurement of the rate of hydrolysis of Leu-MCA by
IRAP. The rate of hydrolysis of Leu-MCA, quantified by the release of a fluorigenic
product, was monitored by recording an increase in fluorescence (excitation at 370nm,

emission at 460nm) using a purpose-designed fluorimeter. Candidate test compounds were



means known in the art. Exanples of such conpositions
i ncl ude those adapted for: (a) oral adm nistration,

we@aennaB2 appl i cati on (eg. drenches includi ng BCUaTR®5/001380

and non- aqueous sol utions or suspensions), tablets,
bol uses, powders, granules, pellets for admxture
wth feedstuffs, pastes for application to the tongue;
15 (b) parenteral admi nistratipn, eg. subcutaneous,

i ntramuscul ar, intravenous or i ntracerebroventricul ar

injection as a sterile solution or suspension; (c)

t opi Ilcatlone oi ntnents, gels,
PERHARBEREy et o B aEGE pn dchr A disPCAL were takcen to
b airedthBdicA¥RNGF 4R t § SGRRL

20 vari atll ons and lrdﬁﬁ? F’cgﬁq&gﬁ% eérC%ltV ﬁg o]?% Ilepl!lh% 4 depicted in
$eleilfi cal |y described. It is to be under st ood that

the invention includes all such variations and

nodi fications which fall within the spirit and scope.

The invention also includes all of the steps,
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I NHI Bl TORS OF @An in vitro enzynatic assay was
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expressing a transfected gene encodi ng | RAP represent
a reconbi nant source. 15 2. Test Conpounds Test

W@ vpoeasss wer e obt ai ned from Specs, Del ftechpetRAB2105/001380
2628 XH Del ft, The Netherlands. Conmpound 1 was al so
prepared according to nethodol ogy as described herein
fromresorcinol, pyridine 3-carboxal dehyde and et hyl
cyanoacet at e. 20 3. Monitoripggthe enzymatic activity
of IRAP in the presence of a test substance
| RAP-containing material was incubated with a

$ + h 1 ANCA,
Sypf ’\Qfl c am nnpnpf: rlaea °Ub3t rat-a—sueh as—et—N

(I eugci ne 4-nethyl counaryl - 7-ani de)|, IGpEVIR test

substance_Inhibition of the rat
tge synthetic substrate was taken |asx3ofreasure of the
test substance. 25 As a

inhibitory effect
sour ¢ce of receubi ng | RAP, HEK293 cells transfected
with|a eukaryofi © e pres ion vectlor pcDNA-3
cont @i ning the ¢B eped ing the flull length human
| RAP|were utili he assay sysfteminvol ved the
measyr ement 697t i1Gat eNHaf hydr ol yjsi s of Leu- MCA by
TRAP| The rate of hydrolysis of Leu-MCA quantified by
the tel€éase of a fluorrgenic 30 produab,4 was nonitored
bﬁ recordi ng an i ncrgdse in quorer e (excitation

g

at 370nm em ssiont 460nn) using a purpose-desi gned
fluoni neter. Candiﬂab- test conpounds were WO

2006/ 026832 PCT/ AU20J05/B801380 -33| added to the assay
system and theif & cts on the hydrolysis of Leu-MCA
wer e |t aken t BC-\p&diaeet, i ndi cators of their ability
to inhibit IRAéHact|V|ty The resujts are depicted in
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EXAMPLE 2: IN VIVO ASSAY FOR SCREENING FOR COMPOUNDS WITH
ANTI-AMNESIAC PROPERTIES IN ANIMAL MODELS OF
AMNESIA

1 Scopolamine-induced memory deficit model

Scopolamine, a muscarinic receptor antagonist, has been used to induce amnesia in both
rats and mice and demonstrated in a number of behavioural paradigms of memory and
learning. This compound has been shown to impair short-term memory. The effect of
IRAP inhibitor Compound 1 on scopolamine-induced amnesia was tested in the inhibitory

avoidance paradigm.

The inhibitory avoidance box is made up of two chambers, a smaller light compartment
and a larger darken compartment and the test comprises of two trials. The first training
trial involves placing the rat in the light compartment facing the wall and as soon as it runs
to the end of the dark compartment and turns around, an electric shock of 0.6 mA is
administered for 2 s and the animal is left in the dark compartment for a total of 15 s before

being returned to its home cage. After a 24h interval, the animal is then tested again and
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/1 I NH2 N~ O OH EXAMPLE 2: I N VIVO ASSAY FOR
SCREENI NG FOR COMPOUNDS W TH  ANTI - AMNESI AC PROPERTI ES
IN ANl VAL MODELS OF 5 AWMNESI A 1 Scopol am ne-i nduced
nmenory deficit nodel Scopol amige, a muscarinic
receptor antagoni st, has been used to induce annesia
in both rats and mce and denonstrated in a nunber of

behavi oural paradjgns_of nenory and 10 earn
the IpiEHHH haicHBS %ﬁ%cltaaiheﬁﬁ%uar MEHYFY 0 h@?ﬁbpg the’ animal to
r-gﬁl%nﬁ)fef ﬁl%tavglf51\':§u thy RARuBh T QT (RFRAYAG ij' %heOH(AP inhibitors, the rats were

scopol am ne-1n ammesi a was teste
imflartéd wvith a chronic indwelling cannula into the lateral ventrlcles 1 week before the

behavioural experiments. On the day of the testing, 15 min before the training trial, the
rats were injected with either 70 nmol scopolamine hydrobromide dissolved in 2 ul of
0.9% saline or 0.9% saline before being placed in the inhibitory avoidance box for the
training trial. Immediately after the training trial, the rats were injected with either 0.2 or 2
nmol of compound 1 (from Example 1) dissolved in 2 ul of 10% DMSO or vehicle control.
The rats were then returned to their home cage and tested 24h later in the retrieval trial.
Rats that were given either 0.2 or 2 nmol of compound 1 following scopolamine treatment
exhibited increased latencies in entering the dark chamber compared to the group of rats
treated with scopolamine followed by vehicle (Figure 1). The two doses of compound 1
both attenuated the memory deficit induced by scopolamine treatment, restoring the

memory back to control levels (Figure 1).
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made up of two chanbers, a smaller |ight conpartnent

wda 2ooanzhsaz | ar ger dar ken conpartnent and the t eRBCT/AU2005/001380

conprises of two trials. The first training trial
i nvol ves placing the rat in the |ight conpartnent
facing the wall and as soon as it runs to the end of
the dark conpartnent and turnsgaround, an electric
shock of 0.6 mMAis admnistered for 2 s and the
animal is left in the dark conpartnent for a total of
ore _being returned to its hone cage. After a
%iﬁﬁlﬁﬁéﬁ‘&%ﬂ‘f the animal is then tested again and WO
2006/ 026832 PCT/ AU2005/ 001380 -36 the latency in
entering the dark chanmber is a nmeasure of the ability
Afbisthe e, WeBiok Ghem e #8263-182660200ki ve stimulus. To
test for the effect of the IRAP inhibitors, the rats

. . doni. N 1 la i
ERuSeneERPhanpti hel P8l the” benavi oural
experinments. On the day of the testing, 15 mn before

Bhazka, 2t ol ,Ieuk bscidnce De773-7831 $988ere injected wi th
ei ther 70 nnol scopol am ne hydrobrom de di ssolved in 2

| o . 9% sal | or . 0.9% sal i ne bhefore being placed
BW"‘PL@ q(}'n&l‘/’f)if‘bw?gégﬁb%{ﬁé %8%3%742(992{ he training
trial. Inmediately after the training trial, the rats
RS fBratbr@R.L SeusdibncRl fopes63237,9008 nmol of conpound 1

(from Exanple 1) dissolved in’2 ul of 10% DVSO or
vehicle control. The rats were then returned to their

Fesrauig 4 el ot JildwsiebReomh Integre oryn Phiyséolr 2491 REQGI-1Q67, 2000.

10 Rats that were given either 0.2 or 2 nnol of

Kgnaoémﬂ,d}pio%'hg»»ﬂ'm; S5 381R g@ggf eat ment  exhi bi ted.

I NCcrease atencies in enterin e dark chanber
conpared to the group of rats treated with
EeograilaMewmstiehdeoldedd3bl34%12004e (Figure 1). The two
doses of compound 1 both attenuated the nenory

eficit jnduge scopol agrng tyea nt, restoring
{gﬁ‘é egﬁér‘@?‘{/"‘gggyg% c'%é’ﬁf}%?%'l%g\‘}é{@’% gure 1). 15 WD
2006/ 026832 PCT/ AU2005/ 001380 -37- BI BLI OGRAPHY
PédeirsinQin aff Régdul Pept Bt 07-10B€190876: 48263- 48266, 2001.
Pederson et al., Regul Pept 102: 147-156, 2001.
Rogi et al., J Biol Chem 271: 56-61, 1996.
Waters et al., J Biol Chem 272: 23323-23327, 1997.
Wright et al., Brain Res Bull 32: 497-502, 1993.
Wright et al., Brain Res 717: 1-11, 1996.

Wright et al., J Neurosci 19: 3952-3961, 1999,

Zhang et al., J Pharmacol Exp Ther 289: 1075-1083, 1999,
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Al biston et al., Behav Brain Res 154: 239-243, 2004.
5 Braszko, et al., Neuroscience 27: 777-783, 1988.

w@eopanreser al ., Nat Rev Mol Cell Biol 3: 267- 20F1/ARQD2/001380

Geferath et al., Neuroscience 100: 363-373, 2000.

| manura et al., Am JPhysiol Regul Integr Conp Physio
279: R1061-1067, 2000. Keller et al., JBiol Chem 270:
23612-23618, 1995. 10 Lee et ale, Neuroscience 124:
341-349, 2004. Lew et al., Journal of Neurochem stry
86: 344-350, 2003. Pederson et al., Regul Pept 74:
97-103, 1998. Pederson et al., Regul Pept 102:
CIAIMS: 2001, Rogi et al., JBiol Chem 271: 56-61,
1996. 15 Waters et al., J Biol Chem 272: 23323-23327,
1997. Wight et al., Brain Res Bull 32: 497-502,

1993. A meihghtfoeinhilliting BRAP nciaty Which cbirdptised 8@facting IRAP with an
Wight .et. al ., J rosci 19: 52- 3961, 1999. Zhang et
al .| W%HE’FWBP“%%&WH’@P%@EPW%&%, 1999. 20 WO
2006/ 026832 PCT/ AU2005/ 001380 -38- CLAIMS: 1. A

nmet hod for inhibiti nlg | RAP activity which conprises
contacting I RAP withxan i nfti b'g(tory anmount of a

conpound of Formula (1) 5 Y RARI1 1 (I) XR
Ry R?
)
Rs R
Re
wherein A is aryl, heteroaryl carbocyclyl or heterocyclyl, each of which

may be optionally substituted;

X is O, NR or S, wherein R is hydrogen, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted aryl, optionally substituted
acyl, optionally substituted heteroaryl, optionally substituted
carbocyclyl or optionally substituted heterocyclyl;

RY s NR'R®, NHCORg, N(CORs),, N(COR7)(CORg), N=CHORg
or N=CHR; wherein R and R® are independently selected
from H, optionally substituted alkyl, optionally substituted
aryl, or R’ and R?, together with the nitrogen atom to which
they are attached form a 3-8-membered ring which may be

optionally substituted;

R* s CN, CO.R’, C(O)O(O)R®, C(O)R’® or C(ONR’RY wherein
R® and R are independently selected from alkyl, alkenyl,
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R5 6 wherein Ais aryl, heteroaryl carbocyclyl or
heterocyclyl, each of which may be optionally

wesoedasst ed; 10 X is 0, NR or S, wherein R i SPCT/AU2005/001380

hydrogen, optionally substituted alkyl, optionally
substituted al kenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted
acyl, optionally substi t ut ed _heteroaryl, optionally
substltuted 15 carbocyclyl or optlonally substituted
heterocyclyl; Rl is NR7R8, NHCOR8, N(COR8) 2,

N( COR7) ( CORS8 R erenR and R8
a$ . ané pend)ent | y%{wg &ryl\fzgglwq_a‘ry oﬁ't‘rlleWYYl Beterocyclyl, each of

substituted al kyl, CWﬁtb}? kle opHBRATly sHbRRuted, aﬁHBhBIdro%én or R? and
R7 and RS, together vyt e nitrogén atomto which

they are attached fdtm aoggthgr rmﬂbeth@dntroge@ wloint Ho maich they are

?;(e o) g)g) %3?' l(;{ O)S gSSt i éf%d %%Vm%rpléeirﬁc? I'IE% %chalﬂay be optionally

R10 are independent lgybgRhiegt ed from al kyl, al kenyl, WO
2006/ 026832 PCT/ AU2005/ 001380 -39 al kynyl, aryl,
het eroaryl, carbocyclyl, heterocyclyl, each of which

tipd be Opt%giga{lér >4 Eéﬂe&'tt‘énﬁg e"l‘é?:@ecf%%{’%‘? eh, E?loarfﬁ’tro cyano

t oget en atomto
at t ached forma 3- &IKmMﬂkaq'l,r | alkyyvyibj Cah'yl]a)hetmoaryl heterocyclyl

AP A (W o R T R —
car bocyel y1 . hya o APREYS BRI, heRREHIeg. Bellperchloxy, aminc,
acyl, acyloxy, carboxy, carboxyester, methylenedioxy,
amido, thio, alkylthio, alkenylthio, alkynylthio, arylthio,
heteroarylthio, heterocyclyithio, carbocyclylthio, acylthio and
azido, each of which may be optionally substituted where
appropriate, or any two adjacent R3-RS, together with the
atoms to which they are attached, form a 3-8-membered ring

which may be optionally substituted; and
Y is hydrogen or Cj.jpalkyl,
or a pharmaceutically acceptable salt or prodrug thereof.
2. A method according to claim 1 wherein the IRAP is inhibited in a subject.
3. A method for treating a disease or condition in which IRAP activity is implicated,

in a subject in need thereof, comprising administering an effective amount of a

compound of Formula (I)
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10 al kynyl oxy,

het erocycl yl oxy, am

W@ 2006026885t er

al kenyl t hi

het erocycl yl t hi o,

o,

net hyl
al kynyl

aryl oxy, heteroaryl oxy,

no, acyl, acyl oxy, carboxy,
enedi oxy, am do, thio, aP&RAURI0S/001380
thio, arylthio, heteroarylthio

car bocyclylthio, acylthio and

azi do, each of which may be optionally substituted
where 15 appropriate, or any typ_adjacent R3-R6,

together with the

atons to which they are attached,

forma 3-8-nmenbered ring which may be optionally
substi t ut ed;
pharmaceutical | y acceptabl ejsalkt or prodrug thereof.

and Y i

hydrogen or Cl-10al kyl, 20 or a

cl /M1 wherein the IRAP is
ptfiod for treating a

RAP activity is

d t hereof, corrpri@.i ng

adm ni stering an [ef fect t of a conpound of
Formula (1) W

Y R4/ R (1)

het er oar yl

may be optionally su

car bocycl

©5/ 001380 -40 R3 A
ein Ais aryl,

or heterocyclyl, each of which
Rstituted; 5 Xis 0, NRor S,

wherein R is hydrogen, optionally substituted

wherein

A

is

is

is

is

aryl, heteroaryl carbocyclyl or heterocyclyl, each of which
may be optionally substituted;

O, NR or S, wherein R’ is hydrogen, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted aryl, optionally substituted
acyl, optionally substituted heteroaryl, optionally substituted
carbocyclyl or optionally substituted heterocyclyl;

NR'R®, NHCOR;, N(CORg):, N(COR7)(CORs), N=CHORg
or N=CHR; wherein R’ and R® are independently selected
from H, optionally substituted alkyl, optionally substituted
aryl, or R” and R®, together with the nitrogen atom to which
they are attached form a 3-8-membered ring which may be

optionally substituted;

CN, CO,R’, C(O)O(O)R’, C(O)R® or C(O)NR’RY wherein
R® and R' are independently selected from alkyl, alkenyl,
alkynyl, aryl, heteroaryl, carbocyclyl, heterocyclyl, each of
which may be optionally substituted, and hydrogen, or R® and
R, together with the nitrogen atom to which they are
attached, form a 3-8-membered ring which may be optionally

substituted;
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al kyl, optionally substituted al kenyl, optionally
substituted al kynyl, optionally substituted aryl,

wopsonaBl y substituted acyl, optionally subspCT/AU25/001380

heteroaryl, optionally substituted 10 carbocyclyl or
optionally substituted heterocyclyl; Rl is NRRS8,

NHCOR8, N(COR8)2, N(COR7) (COR8), N=CHOR8 or N=CHRS8

wherein R7 and R8 are independgntly selected fromH,
optionally substituted al kyl, optionally substituted

15 aryl, or k7 and R8, together with the nitrogen atom

to which they are attached forma 3-8-nenbered ring

which may be optionally substituted; R2 is CN, CO2R9,

(O A0 RR* R QB9 Oind&lelMRIRIGe ML HRIND hy%%%?ﬁ, §Af, nitro, cyano
R10 are independently selectéd from al kyl,” alkenhyl,

al kynyl , aryl, heterakyly| alkemylboaliphyll | atybt dretergaryly| heterocyclyl,
each of which may be optiopal,ly substituted. an

hydrogen, or R9 and %%5’01?' ggg{yﬁgogiwal Fhe kePigan alkynyloxy,
atomto which they ailkynyddyaahesky, hefefdadyldxyd-HeerbefcBdoxy, amino,
ring which may be optionall 25 substituted; WO )
2006/ 026832 PCT/ AU205L0FE308Y, - crrbqxys cmgogyaster, methylenedioxy,
i ndependent |y sel ectedfr g hy, v Al - i . .
cyano al kyl, al kenyl, dg)ﬂ E@Ryﬁ@?‘% “he }thé@air )ta}[lé?fnylthlo, arylthio,
het erocycl yl, car bdeyabsylthioyhkteroyyclythiaroarbocyclylthio, acylthio and
al kenyl oxy, al kynyl ox 5 al kynyl,oxy, aryl oxy, .

het er oaryl oxy, het erﬁ%lvg%@%aﬁh Y Léé’ﬂlgnaéb’yfwwuted where
car boxy, car boxyest epnrdfpiafty | @NGH 8% adjaBHtIR3-RE Mdgether with the
al kyl thi o, al kenylthio, "al kynylthio, arylthio, ]
het eroaryl t hi o, het edtomytd whichithey argratiaehed) fdrmhi 8-8-membered ring

acylthio and azido,_gach of whi.ch optionally
substituted where 10‘”@5%%35#’.6 Sonadga%hgﬁmﬁﬂ@ﬂ acent
R3-R6, together with the

Y is hydrogen or Cj.jpalkyl,

or a pharmaceutically acceptable salt or prodrug thereof.

4. A method according to claim 3 wherein the disease or disorder is a disorder of

glucose homeostasis or memory loss or impairment.

5. A method according to claim 4 wherein the disease or disorder is diabetes type I,

diabetes type II or hyperglycaemia.

6. A method according to claim 3 wherein A is aryl or heteroaryl.
7. A method according to claim 3 wherein A is 5-6-membered.
8. A method according to claim 7 wherein A is optionally substituted 5-6-membered

aryl or heteroaryl.

9. A method according to claim 8 wherein A is optionally substituted phenyl or
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atons to which they are attached, form a 3-8-nenbered
ring which nay be optionally substituted; and Y is

whyasoess2 or ClL | oal kyl, 15 or a pharmaceut i ce€CT/%U2005/001380

acceptable salt or prodrug thereof. 4. A nethod
according to claim3 wherein the di sease or disorder
is a disorder of glucose honeostasis or nenory | oss
or inmpairnment. 20 5. A nethquegpording toclaim4
wherein the di sease or disorder is diabetes type |

di abetes type Il or hyperglycaem a. 6. A nethod
according.to claim3 wherein Ais aryl or heteroaryl.
25 7.P$W%%thod according to claim3 wherein Ais
5-6-nenbered. 8. A nethod according to claim?7 wherein
Ais optionally substituted 5-6-nmenbered aryl or

het er damgthod 8@ oflingtonad4imodl wheeor Hiin®.t o cl ai m 8
wherein Ais optionally substituted phenyl or WO
2006/ 026832 PCT/ AU2005/ 001380 -42- pyridyl. 10. A

et hod AGHSd SicBelih®tocdl A Jhvhe! ©iifhydrbged- 5 11. A
nmet hod according to claim3 wherein i S hydrogen.

12. A method according to claim3 wherein RL is NR7RB.

. A rding..to,chaimidz2. in RL is NH2.
15 1 ARG AR RE LN pks RIS iOEL C: 0 o o
CO2R9 or C(O NROR10O or C(OR9. 15. A nethod according

to claim3 wherein R3-R6 are selected fromH OH CN,
k&l o, A method according to claim 12 wherein R is NHa.

14. A method according to claim 3 wherein R? is CN, CO,R® or C(O)NR’R' or
C(OR’.

15. A method according to claim 3 wherein R3-R® are selected from H, OH, CN, halo,
Cioalkyl, Ci.ealkenyl, Cj.jpalkoxy, phenyl, halophenyl, hydroxyphenyl,
aminophenyl, alkylphenyl, NH,, NH C;.jalkyl, NCj.jpalkyl Cj.jpalkyl, NO,,
*NO,H, haloalkyl, acyl, acyloxy carboxy ester, CO,H, amido, thio, alkylthio, and 2

of adjacent R*-R°® form methylenedioxy.
16. A method according to claim 3 wherein R3, R4 and Rg are all hydrogen.

17. A method according to claim 15 wherein R’ is selected from OH, CN, halo, C;.
1oalkyl, N02, -'N02H, NHz, NHCl_loalkyl, NC].]oalkyl Cl.loalkyl.

18. A method for enhancing memory and/or learning in a subject, comprising the step

of administering to said subject an effective amount of a compound of Formula (I)



15 C1_1oal kyl, C2_l oal kenyl, C1_| oal koxy, phenyl,
hal ophenyl, hydroxyphenyl, am nophenyl, al kyl phenyl,
wWORBs/OMI3LL | oal kyl , NC1_| oal kyl C1_I oal kyl, NE&2T/AU2005/001380
"NO2H, hal oal kyl, acyl, acyloxy carboxy ester, CO2H,
am do, thio, alkylthio, and 2 of adjacent R3-R6 form
nmet hyl enedi oxy. 20 16. A nethod according to claim3
wherein R3, R4 and R6 are all_jydrogen. 17. A nethod
according to claim15 wherein is selected from CH
CN, halo, Cl1_ loalkyl, NO2, NH2, NHC1l_| oal kyl,
NC1_loal kyl Cl_loal kyl. 25 %8. A net hod for enhanci ng
memory and/or learni'My in ajsubject, conprising the
step of administeripg to sajf subject an effective
amount of a Rg : R*WO 2006/ 026832
Q R4 R 1T 1 (1) é@Rl
R5 6 wherein A ils aryl || hetergpryl carbocyclyl
' aly be optionally
v-ggein k is hydrogen,
optionally $gbstitut§d optional |y substituted
al kenyl, optionally $ubstituted alkynyl, optionally
substituted aryl, oprjonally substituted acyl,
optionally substituted heteroaryl, optionally
substituted 10 carbocyclyl or optionally substituted

%&%&g%%) , R%:Ios—&gﬁ %%Ferwbg%ﬁg%ﬁ)@rgwglﬂs each of which

are independently semggbedptionally substituted;

X is O, NR or S, wherein R is hydrogen, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted aryl, optionally substituted
acyl, optionally substituted heteroaryl, optionally substituted
carbocyclyl or optionally substituted heterocyclyl;

R' s NR'R®, NHCORg, N(CORg),, N(COR7)(CORg), N=CHORg
or N=CHR; wherein R and R® are independently selected
from H, optionally substituted alkyl, optionally substituted
aryl, or R and R?, together with the nitrogen atom to which
they are attached form a 3-8-membered ring which may be

optionally substituted;

R s CN, CO,R’, C(0)O(O)R’?, C(O)R® or C(O)NR’R!® wherein
R’ and R are independently selected from alkyl, alkenyl,
alkynyl, aryl, heteroaryl, carbocyclyl, heterocyclyl, each of
which may be optionally substituted, and hydrogen, or R® and
R together with the nitrogen atom to which they are
attached, form a 3-8-membered ring which may be optionally

substituted;
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fromH, optionally substituted al kyl, optionally
substituted 15 aryl, or R7 and R8, together with the

WO RMs0YSsB2 at omt o which they are attached forPCEHAU2005/001380

3-8-nenbered ring which may be optionally
substituted; R2 is CN, COz,R9, C(O O ORI, C(OR9 or
C(O) NROR10 wherein 20 R9 and R10 are independently
sel ected fromal kyl, alkenyl,_jal kynyl, aryl,

het eroaryl, carbocyclyl, heterocyclyl, each of which
may be optionally substituted, and hydrogen, or RO and
R10, together with the nitrogen atomto which they are
attached, forma 3-8-nenbered ring which may be

optional | yR*.25 §ubstihlidfeRentNO:A08 3RBILd halo, ni
DET U005 b7 g ihlticf et e indepengélnﬁgfn’ alo, mitro, cyano
sel ected from hydr ogdkyl, halkenylni alkpnylcyamyb Iwkdrgdryl, heterocyclyl,

al kenyl , al kynyl, aryl, heteroaryl ., heterocy I
car bocycl yl, hydr oxy‘?/"‘rbaﬂ"%@%ﬁ, %é’lc%éiﬁyl gﬁ??’,‘y’alaﬁ [y, alkynyloxy,
> al kynyl oxy, aryl oxalkyryeh§1 asfody) h¥terdiey1ex R hetdriéydiploxy, amino,

am no, acyl, acyloxy,_ carboxy, carboxyester, '
net hyl enedi oxy, ~am ¥l t36YIeXY.al $7paxyi o carhpkeasiars hingthylenedioxy,

al kynylthio, arylthig,:; het.er - hi gy . . .
het er ocycl yl t hi o, car 1gg’yc 1;?/){ t %%%{,hqgcgllkfﬂlgn%n8lkynylth1°’ arylthio,

\z:kz]i do, each of whi crheme&yarbzhhioplhétemgj'dlyiﬂﬁmhﬁrﬂobyélgﬂﬂhio, acylthio and
ere 10 appropriate, ,por a wo .adj acent R3- RG, )
together with the aﬁzéﬂ?f’s elage/\ﬁ’iﬁl"i’:lﬁat ey g‘?’ @P'é?lg’g]é’h@@,suwted where
forma 3-8-nenbered g - Y@‘io?han?ab(mp%d it OgRaRkb v ;
substituted; and Y i spbﬁ%lraoéen or Cl- 10§Pid§ﬁ§3kr5to§?thgr with the
phar maceuti cal | y accdgmabl whichltheyoare mttachedgfarmes 8@fmembered ring

0. A et hod accor di g f . Shal MLARMRE Stk b oY

Y is hydrogen or C;.jpalkyl,
or a pharmaceutically acceptable salt or prodrug thereof.
19. A method according to claim 18 wherein A is aryl or heteroaryl.
20. A method according to claim 18 wherein A is 5-6-membered.

21. A method according to claim 20 wherein A is optionally substituted 5-6-membered

aryl or heteroaryl.

22. A method according to claim 21 wherein A is optionally substituted phenyl or
pyridyl.

23. A method according to claim 18 wherein X is O.

24. A method according to claim 18 wherein Y is hydrogen.



10

15

20

25

20 20. A nmethod according to claim 18 wherein Ais
5-6-nenbered. 21. A nethod according to claim20

WOb@6e2683A i s optionally substituted 5-6-menmbeP€dAU200§001380

or heteroaryl. 25 22. A nmethod according to claim?21
wherein Ais optionally substituted phenyl or

pyridyl. 23. A method according to claim18 wherein X
is 0. 30 24. A nethod accordi to claim18 wherein Y
i s hydrogen. WD 2006/ 026832 PCI/ AU2005/ 001380 - 45
25. A nmethod according to claim18 mhereln Rl is

7R8 od according t 5 wherein Rl
méﬁ%accg\rchggw At W ?rﬁ’dlol% 3&&2}1 18 wherein
R2 |s CN, CO2R9 or C(O NROR1O or C(OR9. 28. A nethod
according to claim18 wherein R3- R6 are selected from
26. OHA mpithodhadeordingb dlaind Xy wherein R ciaNEgny |
Cl | oal koxy, phenyl, hal ophenyl, hydroxyphenyl, 10
am nophenyl , al kyl phenyl NH2, NH C1_| oal kyl,

NCL | AaMKﬂlbd%gblﬁﬁigkbd cladiR 8 whc’:\!%ﬂ"R2 halcoa! @®5R9 QPXj(O)NRgRIO or
acyl ox¥ cgrboxy ester, CO2H, am do, thio, "al kyl th

and 2C adj acent R3-R6 form net hyl enedi oxy. 29. A

nmet hod according to claim 18 wherein R3, R4 and R6 are

all hydrogen. 15 30. A nethod according to claim 28

her eAm&Bod sccosling toadaifr DB whkteirRE-RAatetseleCked from H, OH, CN, halo,

P DR b AR ™ i loxypheny,

' nhi baﬂlﬁngh%A'I ﬁlkty}iah)@ﬁyla NAIPRENdC 0 maﬂ%ﬁf MER 0atk91 (¢)0alkyl, NO,,
*NO,H, haloalkyl, acyl, acyloxy carboxy ester, CO,H, amido, thio, alkylthio, and 2
of adjacent R*-RS form methylenedioxy.

29. A method according to claim 18 wherein R3, R4 and Rg are all hydrogen.

30. A method according to claim 28 wherein R3? is selected from OH, CN, halo, C;.
1oa1ky1, NOz, +N02H, NHg, NHCl-u)alkyl and NCl.loalkyl Cl-loalkyl.

31. A method of determining the IRAP inhibitory activity of a compound of Formula
@)

)

Re

wherein A is aryl, heteroaryl carbocyclyl or heterocyclyl, each of which
may be optionally substituted;
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X RL R5 R wherein Ais aryl, heteroaryl carbocyclyl
or heterocyclyl, each of which 25 may be optionally

wa awsoedser ed; WO 2006/ 026832 PCT/ AU2005/ 001380PCF/AB2045/001380

is 0O, NRor S, wherein Ris hydrogen, optionally
substituted alkyl, optionally substituted al kenyl,
optionally substituted alkynyl, optionally
substituted aryl, optionally sypstituted 5 acyl,
optionally substituted heteroaryl, optionally
substituted carbocyclyl or optionally substituted
heterocyclyl; Rl is NR7R8, NHCOR8, N( COR8) 2,
N(COR7) (COR8), N=CHOR8 or N=CHR8 wherein R7 and R8

are indepegdentiy sabemRedr $1WnbfediMRHis RRIbS&MIob¥onally substituted
substituted al kyl, optionally substituted aryl, "or R‘},
and R8, together wi taktlhephonallygebstitutat alemilj optiontaHgysubstituted

are attached forma - ed ring.whi.ch be .
optional ly substit ut&gfkds;%l }@E%ﬁagyd@%ﬂggyﬁa&tmmuy substituted
(O AORI9, C(OR9 arcylloplididiRlbuivated HitterbigyRo@tiRidly substituted
are independently selected, from al kyl, al kenyl,

al kynyl, aryl, het er@siogrclykeransiopalisisubstiatcdhistoyedyplyl;

each of which may be optionally substituted, and

hydrogen, oy RO and R10, together w th the nitrogen

atomto whkch tisey aNR'RD NI€@RReN(COBE)) N(COR;)(COR;), N=CHOR;

3-8-nmenbered ring which_ be optional |y, .

substituted; WO 200691'@_6@%8 P’%ﬁef&ﬂzlggg?‘{)élﬁﬁ indepgndently selected
R3t R6 are independerfdny Bebfedmally (Bt GAN optidtlafly substituted
nitro, cyano
aryl, or R” and R, together with the nitrogen atom to which
they are attached form a 3-8-membered ring which may be

optionally substituted;

R* is  CN, COR’, C(O)O(O)R’, C(O)R’® or C(O)NR’R' wherein
R’ and R" are independently selected from alkyl, alkenyl,
alkynyl, aryl, heteroaryl, carbocyclyl, heterocyclyl, each of
which may be optionally substituted, and hydrogen, or R’ and
R, together with the nitrogen atom to which they are
attached, form a 3-8-membered ring which may be optionally
substituted;
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al kyl, al kenyl, al kynyl, aryl, heteroaryl,
heterocyclyl, carbocyclyl, hydroxy, alkoxy,

w@bdoengdsaxy, al kynyl oxy, al kynyl oxy, aryl oxy, PCT/AU2005/001380

het er oaryl oxy, heterocyclyl oxy, am no, 5 acyl,

acyl oxy, carboxy, carboxyester, nethyl enedi oxy,

am do, thio, alkylthio, alkenylthio, alkynylthio,
arylthio, heteroarylthio, heL@ypcyclylthio,
carbocyclylthio, acylthio and 'azido, each of which
may be optionally substituted where appropriate, or

any two adjacent R3-RG, together w th O atons, to,
whi ch theskar&e 4Pt ach %Ren&%’ﬂﬁﬁ selecies %&%S}Yéaoaerln@alm nifro, cyano
whi ch may be optionafjkyl, SHRSky1! UiRGay12NEyY 'l%gcé;%%gf?g%@terocyclyl,

or Cl _loalkyl, 15 or a pharndceutically acce
salt or prodrug thera@dfocyclgbnhyidsixyg alkexyt egleenyloxya) alkynyloxy,

i) "eteest ng HETRARNY BAGKE 8Bt or RO MIons, amine
the substrate; whereichl,a dcgidug! | GtbdHy, | BRILBkYds@R, | Methylenedioxy,
en

the rate or extent of cleavage of the substrate, ) i
20 conpared to a condmigp, thie, jallgilhin,i ekkemylthigaplkynylthio, arylthio,

inhibitory activity - . t or .
i nhibiting | RAP act i%‘?@%ﬁ@gg&ggj@cﬂ éjéo’c%on 52@9%%18’ acylthio and
| RAP wi th an i nhi bidzidoy eachowiitwiiéh anayobp @ptidnally substituted where
Formula N 250~IENHZ NOOH 30.or a

phar maceutical |y ac sate, OF| 30Yowe) 2AidFeIy RhBr.etogether with the
WO 2006/ 026832 PCT/ AlRQA0H Qfﬂil:ﬁqgey ir%sattached, form a 3-8-membered ring

which may be optionally substituted; and
Y is hydrogen or Cy.jpalkyl,

or a pharmaceutically acceptable salt or prodrug thereof;,

comprising the steps of

(a) incubating IRAP, an IRAP substrate and said compound; and

(b) assessing the rate or extent of cleavage of the substrate;

wherein a reduction or inhibition in the rate or extent of cleavage of the substrate, when

compared to a control, is indicative of IRAP inhibitory activity of the compound.

32. A method for inhibiting IRAP activity which comprises contacting IRAP with an

inhibitory amount of a compound of Formula

or a pharmaceutically acceptable salt or prodrug thereof.



33. Anethod for treating a disease or condition in
which I RAP activity is inplicated, 1in a subject in

woemwd/0rdsar eof , conpri sing adm nistering an ef f BCT/AUZ005/001380
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amount of a conmpound of Formula 5 NO ~ 1 | NH2 10
N O OH or a pharmaceutically acceptable salt or
prodrug thereof. 34. A nethod for enhancing nenory
and/or learning in a subj ect,_%#)_rrpri sing the step 15
of administering to said subje an effective anount
of a conpound NO 20 NH2 O OH N or a

phar maceutically acceptable salt or prodrug thereof.
25

33. A method for treating a disease or condition in which IRAP activity is implicated,
in a subject in need thereof, comprising administering an effective amount of a

compound of Formula

—\
7

>4

/I /U\NH
2 " 07 0H

2

\—

N

or a pharmaceutically acceptable salt or prodrug thereof.

34. A method for enhancing memory and/or learning in a subject, comprising the step

of administering to said subject an effective amount of a compound

or a pharmaceutically acceptable salt or prodrug thereof.



