-1- ENZYME | NHI Bl TORS AND USES THEREOF FI ELD OF THE | NVENTI ON 5 The
present invention relates to inhibitors of insulin-regulated am nopepti dase
(TRAP) and nmethods for inhibiting sane, as well as conpositions conprising
said inhibitors. In particular, the inhibitors of the present invention
may be useful in therapeutic applications including enhancing nmenory and

| earni ng functions, regulating cellular glucose uptake and honeostasis,

i nduci ng | abour and | actation, and other disorders or conditions wherein

10 excessive or undesirable TRAP activitY is inplicated. DESCRIPTION OF THE
PRI OR ART The reference to any prior artirn this specification is not, and
shoul d not be taken as, an 15 acknow edgnent or any form of suggestion
that that prior art forns part of the cormmobn general know edge in
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AT4 receptor has also recently been identified as the transnenbrane enzyne
insulin regul ated am nopepti dase (] RAP) via mass spectral analysis of
tryptic DESCRIPTION OF THE PRIOR ART

The reference to any prior art in this specification is not, and should not be taken as, an
15 acknowledgment or any form of suggestion that that prior art forms part of the common

general knowledge in Australia.

Insulin-regulated aminopeptidase (JRAP) is a 165 kDa glycoprotein that is widely
distributed in many tissues including fat, muscles, kidney, adrenal, lung and heart (Keller
20 etal, 1995; Rogi et al., 1996; Zhang et al., 1999). In the brain, it occurs as a smaller 140
kDa protein, probably due to differential glycosylation (Keller ef al., 1995; Zhang et al.,
1999). It is a type 1I 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
25 intracellular domain (Keller er al., 1995; Rogi ef 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 éoncurrently from human placental cDNA library as oxytocinase
(Rogi et al., 1996), an enzyme which was thought to have an important role in degrading
30 oxytocin. The AT; receptor has also recently been identified as the transmembrane

enzyme insulin regulated aminopeptidase (IRAP) via mass spectral analysis of tryptic



-2- peptides generated from AT4 receptor protein purified from bovi ne
adrenal nenbranes (Al biston et al., 2001). Analysis of the biochem cal and
phar macol ogi cal properties of IRAP confirmthat it is, in fact, the AT4
receptor (Al biston et al., 2001). Although isolated by three independent
groups fromdifferent tissue sources and thought to subserve distinct 5
physi ol ogi cal roles, properties and characteristics of this protein remain
consi stent. The AT4 |igands, angiotensin IV (Ang IV), its anal ogues N e-Ang
'V and Norleucinal Aug IV, and the structurally distinct peptide

LW- henorphin 7 (LVW-H7), all bind with h@gh affinity and rel ative
specificity to a pharmacologically distinct binding site, terned the AT4 10
receptor. Al the AT4 ligands, Ang IV, N e-Ang IV, and LW-H7, were
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et al., 2004)theiteffacischy bipdingfosthe calalylig sifg efhRe: | Psing e same system it has
15 been demonstrated that although the peptides Ang IV and LVV-H7 bind to the catalytic

site they are not cleaved by IRAP (Lew et al., 2003).

Central administration of the peptide AT, ligands, Ang IV, its more stable analogues, or
LVV-H7, in normal animals has been shown to lead to improved performance of memory
20 tasks in both passive avoidance and spatial learning paradigms. The initial effects were
observed in the passive avoidance paradigm in rats where an intracerebro-ventricular dose
(1 nmol) of Ang IV increased the latency in re-entering the dark chamber after an aversive
stimulus (Braszko ef al., 1988; Wright ef al., 1993; Wright ef al., 1996). Chronic infusion
(6 days) of an Ang IV analogue into the lateral ventricle of rats at a dose of between 0.1
25 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 ef al., 2004). Control animals treated with artificial
cerebrospin.ﬂ fluid took 7 days to achieve learner criteria, whereas animals treated with
30 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



cerebrospinal fluid took 7 days to achieve |earner criteria, whereas
animals treated with 30 Nle'-Ang IV or LW-H7, at a concentration of either
100 prnoles or 1 nnole, achieved l|earner criteria in 3-4 days (Lee et al.,
2004). This observation strongly indicates that the -3- two peptides tested
not only inproved nenory, but al so enhanced spatial |earning. Not only did
pepti de AT4 |igands enhance nenory and | earning in normal aninmals, the
pepti des reversed nenory deficits induced (1) chemcally by a nuscarinic
antagonist or 5 (2) nechanically by knife-cut |esion of the perforant

pat hway. A nore stable anal ogue of Ang 137 Nl e-Ang 1V, given acutely into
the lateral ventricles, reversed the nenory deficits induced by the
muscarini c receptor antagoni st, scopolamne, in a spatial |earning paradigm
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as a marker (Ab@tdmidnalvodHs>) for GUT4 vesicles (Keller et at, 1995). The
same protein was cloned concurrently from human

15  Unlike the other members of the M1 family of aminopeptidases, the N-terminal tail of
IRAP is much longer (112 amino acids) and contains two dileucine motifs (residues 53-54
and 76-77) which are preceded by acidic clusters (Keller et al., 1995). These characteristic
sorting motifs also occur in the carboxy terminal domain of GLUT4 (Bryant ef al., 2002)
and suggest that these two proteins undergo similar intracellular sorting processes.

20 Microinjection of the N-terminal tail of IRAP (1-109) or a shorter fragment of the
intracellular domain, IRAP (55-82), into 3T3-L1 adipocytes tesults in translocation of
GLUT4 vesicles to the plasma membrane (Waters et al., 1997) lending support for a role
for the intracellular domain of IRAP in the trafficking and/or retention of GLUT4 vesicles.

25 As mentioned above, IRAP is not only known as a marker protein (vpl65) for GLUT4
vesicles (Keller et al., 1995). The same protein was cloned concurrently from human
placental cDNA library as oxytocinase (Rogi er 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

30 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



pl acental cDNA |library as oxytocinase (Rogi et at, 1996), an enzyne which
was thought to have an inportant role in degradi ng oxytocin. Oxytocin and
t he oxytocin receptor have two inportant roles in |abour. Evidence in al
manmal i an speci es suggests that oxytocin 30 plays a role in the expul sive
phase and is inportant for the precise timng of the onset of [|abour
(Imanura et at, 2000). The initiation of |abour may be nedi ated i n wonen
and -4- rhesus nonkeys by paracrine rather than endocrine nechani sns.
Studi es in knockout mice also confirminportant interrelationships between
oxytocin and prostagl andins. Oxytocin stinul at es prostagl andin rel ease in
many species, mainly in the decidua/uterine epithelium The effects of
oxytocin are nediated by tissue-specific oxytocin receptor expression, 5
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group of int gehSy@emst @R diabetes and/or induce labour or lactation in individuals.
Accordingly, inhibitors of IRAP, which may disrupt or interfere with IRAP fanctional
15 activity may have useful therapeutic and/or prophylactic applications in the ireatment of

conditions and disorders where excessive or undesirable IRAP activity plays a role.

SUMMARY OF THE INVENTION

20 Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise", and variations such as "comprises" and "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.

25 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
30 activity which comprises contacting IRAP with an inhibitory amount of a compound of
formula (1), or a pharmaceutically acceptable salt or prodrug thereof. Inhibition of IRAP



25 It has now been found that certain benzo-fused conpounds have TRAP

I nhibitory activity, and may therefore be useful in therapeutic
applications in which TRAP inhibition is desirable. Accordingly, in a
first aspect, the present invention provides a nethod for inhibiting TRAP
30 activity which conprises contacting TRAP with an inhibitory anmount of a
conpound of formula (1), or a pharnmaceutically acceptable salt or prodrug
thereof. Inhibition of IRAP -5- activity can be perforned in vitro or in
vivo, preferably in vivo in a subject. The invention therefore also

provi des a nmethod for inhibiting TRAP aebirvity in a subject in need
thereof, which conprises admnistering to said subject an inhibitory

ef fective amount of a conpound of formula (1), or a pharmaceutically
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for treating a disease or condition in which IRAP activity is implicated,

15 As described above, IRAP inhibitors have been shown to improve memoty and enhance

spatial learning as well as reversing memory deficits.

Accordingly, in another aspect, the present invention provides a method for enhancing
memory and/or learning in a subject, comprising the step of administering to said subject a
20 compound of formula (I) or a pharmaceutically acceptable salt 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.

25  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
30  contribute to the maintenance of glucose homeostasis. Agents which can effectively

mobilise GLUT4 vesicles to the plasma membrane or maintain GLUT4 at the plasma



for enhancing nmenory and/or learning in a subject. 25 Since TRAP is
involved in the trafficking of G.UT4 vesicles, the binding of AT4 |i gands
to TRAP may alter this trafficking pathway thereby nodul ati ng gl ucose

upt ake. Indeed, Ang IV (0.1 and 1 uM has been shown to enhance basal and
insulin (0.7nM stimulated glucose uptake into 3T3-LlI cells. In subjects
with type Il or non-insulin dependent diabetes (NIDDM, fat and nuscl es
cells respond defectively to insulin and are unable to 30 contribute to the
mai nt enance of glucose honeostasis. Agents which can effectively nobilise
GLUT4 vesicles to the plasma nenbrane or&mmintain GLUT4 at the pl asma - 6-
menbr ane, such as | RAP inhibitors, may be useful in the managenent of
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such as IRAP inhibitors, may be useful in inducing labour or assisting milk ejection in

lactating mothers.

15
Accordingly, a fourth aspect of the invention provides a method for inducing labour or

Jactation in a subject in need thereof, comprising the step of administering to said subject a
compound of formula () or a pharmaceutically acceptable salt or prodrug thereof, as well
as the use of a compound of formula (f) or a pharmaceutically acceptable salt or prodrug

20 thereof in the manufacture of a medicament for inducing labour or lactation in a subject.

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

herein or a pharmaceutically acceptable salt or prodrug thereof.
25 BRIEF DESCRIPTION OF THE FIGURES

Figure 1 graphically depicts the effect of Compound 1 on scopolamine-induced memory
deficit,



Furt her aspects of the invention correspond to those above using Conpound
11 as defined herein or a pharmaceutically acceptable salt or prodrug

t hereof. 25 BRI EF DESCRI PTION OF THE FI GURES Figure 1 graphically depicts
the effect of Compound 1 on scopol am ne-i nduced nenory deficit. -7-

DESCRI PTI ON OF THE | NVENTI ON The present invention provides conpounds for
use as I RAP inhibitors. Conpounds contenplated by the present invention

i nclude those of fornmula (1): 5 RAY Ra/ RR RXRL 5 R6 wherein Ais
aryl, heteroaryl carbocyclyl or heterocyclyl, each of which my be
optionally substituted; 10 Xis 0, NR or7S, wherein R is hydrogen,
optionally substituted alkyl, optionally substituted al kenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted
acyl, opti oFESYREIKION ORtEHERNVENIION , optionally substituted 15
carbocyclyl or optionally substituted heterocyclyl; Rl is NR7Rs, NHCORs,
N(CORs) 2, N(COR7)(COR8), N=CHORs or N=CHRs wherein R7 and R8 are

i ndependent |'Shespksot aventionoprokide0 pompovals Yorsudesds IRUR dntdbikors., Cuipoonds | y
substituted contemplated by the present invention include those of formula (I):
5

R A
3 Y

Ry R?

Re

wherein A is aryl, heteroaryl carbocyclyl or heterocyclyl, each of which
may be optionally substituted;
10
X is O, NR or 8, wherein R is hydrogen, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted aryl, opfionally substituted
acyl, optionally substituted heteroaryl, optionally substituted
15 carbocyelyl or optionally substituted heterocyclyl;

R' is  NR'R®, NHCORg N(COR3);, N(COR;)(CORs), N=CHOR;
or N=CHR; wherein R’ and R® are independently selected
from H, optionally substituted alkyl, optionally substituted

20 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(OYO(O)R®, CO)R® or C(OINR’R' wherein
25 R’ and R'® are independently selected from alkyl, alkenyl,



20 aryl, or R7 and Rs, together with the nitrogen atomto which they are
attached forma 3-8-nenbered ring which nay be optionally substituted; RZ
is CN, CO2R9, C(OQ(OR9, C(OR9 or C(ONRORL1O wherein 25 R9 and R10 are

i ndependently sel ected from al kyl, al kenyl, -8- alkynyl, aryl, heteroaryl,
carbocycl yl, 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 optionally 5
substituted; R3-R6 are independently selgfted from hydrogen, halo, nitro,
cyano aIkyI al kenyl, allcynyl, aryl “eroaryl, heterocyclyl,

car bocycl yl, hydroxy, al koxy, alkenyloxy al kynyl oxy, 10 al kynyl oxy,

aryl oxy, heteroaryl oxy, heteroc yI ox am no | o car bo Y,
car boxyester, nethyl enedi oxy, Wﬁ“°§ka@%ﬂ%@bd2W%ﬁﬁ§¥Pﬁ of
al kynylthio, arylthio, het efo%ﬁﬁhﬁﬁhpbe Waﬁé@%ﬁiﬁh&&h@dhﬁ%é@ﬁﬂyﬁgﬁm hi o,

acylthio and azido, each of mhl e optionally substit d, where 15
appropriate, or any two adj acenk R@gr:%er P6ie ths epitrggsin 2ipRe t ey R ch
they are attached, forma 3-8- S nﬁla@%_m\éﬁbglgdHﬁgwhﬂh%ylbe@gilmﬂly

substituted; and Y is hydrogen or oal kyl, 20 or a pharnaceutlcally
accept abl & salt or prodrug thersbstituied; used her ei n, the term"al kyl", used
ei ther alone or in conpound words denotes straight chain, branched or

cyclic al kyl, preferably Cl 20 alkyl, eg. d-lo or Cl.6. Exanples of
RS are mdependenﬂy selected from hydrogen, halo, nitro, cyano

alkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl,
carbocyclyl, hydroxy, alkoxy, alkenyloxy, alkynyloxy,
10 alkynyloxy, aryloxy, heteroaryloxy, heterocyclyloxy, amino,
acyl, acyloxy, carboxy, carboxyester, methylenedioxy,
amido, thio, alkylthio, alkenylthio, alkynylthio, arylthio,
heteroarylthio, heterocyelylthio, carbocyclylthio, acylihio and
azido, each of which may be optionally substituted where
15 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 Crealkyl,
20
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.zo alkyl, eg. Crio or Cps, Examples of
25  straight chain and branched alkyl include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-
butyl, z-butyl, n-pentyl, 1,2-dimethylpropyl, 1,1-dimethyl-propyl, hexyl, 4-methylpentyl, 1-
methylpentyl, 2-methylpentyl, 3-methylpentyl, 1l-dimethylbutyl, 2,2-dimethylbutyl, 3,3-
dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 1,2,2,-trimethylpropyl, 1,1,2-
trimethylpropy!, heptyl, S5-methylhexyl, 1-methylhexyl, 2,2-dimethylpentyl, 3,3-
30 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-



25 straight chain and branched al kyl include nethyl, ethyl, n-propyl,
| sopropyl, n-butyl, see butyl, t-butyl, n-pentyl,

1, 2-di met hyl propyl, 1, 1-di et hyl - propyl, hexyl, 4-nethyl pentyl, 1-

met hyl pentyl, 2-nethyl pentyl, 3-nethylpentyl, 1,1-dinethyl butyl,

2, 2-di met hyl butyl, 3,3- dinethylbutyl, 1,2-dinethylbutyl,

,3 di met hyl butyl ,- 1,2,2,-trinmethyl propyl, 1,1,2- trimethylpropyl, heptyl,
-nmet hyl eyl , 1-nethyl henyl, 2,2-dinmethylpentyl, 3,3 30 dinethyl pentyl,

, 4- dlnethylpentyl 1, 2-di net hyl pentyl, 1, 3-di nethyl pentyl, 1,4-

i met hyl -pentyl, 1,2,3-trimethyl butyl, 12t 2-trinmethyl butyl,

y

trlnethylbutyl octyl, 6 -9- nethylheptyl 1 nmet hyl hept yl ,

3- tetranethylbutyl nonyl 1-, 2-, 3- 6- or 7- nethyl-octyl
, 3-, methblhelsyletlmﬂn@ww 143, 3~tQtranmﬂ1Y§=q§3rlomﬂyhelxy2- 3dekeys-; 6401 72-

-, 4 , 5-, . Ny 87 et N 2-n F_ G- at hyl _ctyI,
-, 2-, 3- or Q%Ylp%yp%’all 1(12 b% ng s &%W%Pfyl 2 %éep:?%pylh%ﬁyl, équg 16-9,’%7’?‘?1’ %’- or
9- net hyl decy$-, 74and &-metl@-lqonxﬂj 1-,32-, 3-64 dr= o?-ﬁeﬁhvs%%ﬂnjl-}, 2-.53-10r, 4-propyiBeptyld- or
5- propylocyt r | he . l.hexy. ded , 3-,
4 llmfl Jy'l,81 22 9 Or’ 1,83’/ ’P ugn éﬂé ecy 1—‘:'?)2< Z;; é ¢ }C)gr ethy%xonyl or
8- et hyI de6y| 1~ 25 3-, 2- or Bprppydeqyﬂ, 5— 2001' £b1ny1h¢mjflnb-lpyﬂtylhéxyl, dddecyB-1-,@x, 3-, 4-,

4- butyl oct yl ent vyl t d he I|ke I|

i ncl ude nono” %I’ pgT’r§ $ W@‘ é‘?']l??ﬁil f'éu&s s’uc %rl o%f”éﬁ?f&f; C o’o‘ﬁtyl
cycl opentyl, 5&y6ﬁmﬁgmymyl¢yaLdhepﬂ&bnmmmnlm®@ayﬂhqﬁﬂGMQMQﬂﬂb, bmdeﬁyl
and the Ilke n al kyl I s..referred gen ropyl’
butyl et e el e amndy o BT ST e St SEEoamy sflondi i
branc heﬁlI andcyeméntgzl, lcsagmyl \Myabﬁepqmpeﬁmdcqfu eTycmon}aJ ijﬂlocgbﬁuemdrfﬁﬁ 1b&.
optiona stitu ne_or nore optiopa tutents as herein

def i ned. 5~ e@@ﬁf«hyfl g P—:}NF fod o geerali P TRORI L g il &}@ bedpderEod om
strai ght chaghh thiarcam edteto Qhy of WFHgHE, BIMBhEL & ld)ﬁmlé gamém%ee@ﬁﬁp@dpﬂaﬁg Al

| east one carbaon to carbon doubl e bond_ _inc et hylenically mgno-, di-
or pol y- uns atkf e Pk orsiongllysubstitwigd by P%ﬁl‘sma@ OPBP’&} .Sb‘zfgwngw
preferably Cgggeqal kenyl (eg. C2_1o or C2.6). Exanples of al kenyl |nclude
vinyl, allyl, 1-nethylvinyl, butenyl, iso-butenyl, 3-nethyl-2-butenyl,

1- pentenyl, 20 cyclopentenyl 1- nethyl-cyclopentenyl, 1- hexenyl, 3-hexenyl,

cycl ohexqgyl Thelehie mil@e'ﬁyﬂ" a8 used herein denotes groups formed from straight chain, branched or
cyclic hydrocarbon residues containing at least one carbon to carbon double bond
including ethylenically mono-, di- or poly-unsaturated alkyl or cycloalkyl groups as
previously defined, preferably Cip alkenyl (eg. Ciao or Cag). Examples of alkenyl
include vinyl, allyl, 1-methylvinyl, butenyl, iso-butenyl, 3-methyl-2-butenyl, 1-pentenyl,
20 cyclopentenyl, 1-methyl-cyclopentenyl, 1-hexenyl, 3-hexenyl, cyclohexenyl, 1-heptenyl,
3-heptenyl, l-octenyl, cyclooctenyl, l-nonenyl, 2-nomenyl, 3-nonenyl, 1-decenyl, 3-
decenyl, 1,3-butadienyl, 1-4,pentadienyl, 1,3-cyclopentadienyl, 1,3-hexadienyl, 1,4-
hexadienyl, 1,3-cyclohexadienyl, 1,4-cyclohexadienyl, 1,3-cycloheptadienyl, 1,3,5-
cyclobeptairieny! and 1,3,5,7-cyclooctatetraenyl. An alkenyl group may be optionally

25 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 allkyl or cycloalkyl groups as previously
30 defined. Unless the number of carbon atoms is specified the term preferably refers to Cp9
alkynyl (eg. Cy.10 or Cr5). Examples include ethynyl, 1-propynyl, 2-propynyl, and butynyl



3-heptenyl, 1-octenyl, cyclooctenyl, 1-nonenyl, 2-nonenyl, 3-nonenyl,
1-decenyl, 3- decenyl, 1, 3-butadienyl, 1-4,pentadienyl,

1, 3-cycl opent adi enyl, 1, 3-hexadi enyl, 1,4- hexadienyl, 1, 3-cycl ohexadi enyl,
1, 4- cycl ohexadi enyl, 1, 3-cycl oheptadi enyl, 1,3,5- cycloheptatrienyl and
1,3,5,7-cycl ooctatetraenyl. An al kenyl group may be optionally 25
substituted by one or nore optional substitutents as herein defined. As
used herein the term"al kynyl" denotes groups forned from strai ght chain,
branched or cyclic hydrocarbon residues containing at | east one
carbon-carbon triple bond including ethytenically nono-, di- or poly-
unsaturated al kyl or cycloal kyl groups as previously 30 defined. Unless the
nunber of carbon atonms is specified the term pr ferabl to C2-20

al kenyl (eg. isomemsgansk peaynp)isongses é@ﬁﬂ&%éﬂaé’ﬁﬁ;ﬂwwa Iy Sﬁ?ﬁg y one or
2-propynyl, %{L@eMo}iémhbsna%mslﬁﬂé}aﬁaeﬁ@ad pentynyl isomers. An al kynyl
group may be optionally substituted by one or nore optional substituents
as herein defined. Ternms witten as "[group]oxy" refer to a particul ar

group when | "[@5]? wittteP%Y 9 ulpLo‘%gjr" re':fere% hreuld G ok Wien 1ifkddOBY oxygen, for

"al kenoxy" ynoxy acyl oxy" —respectively dengte

al kyl , aIKbnyMﬁmabkﬂnyWnnaWWRD%Md"dﬁ?ﬁmgﬁoaﬂﬁm@@'h@ﬂeﬁﬁﬂ@Fﬁrén%eFW’ when
i nked by °X¥95§gcg§éﬁ 'l %héy o, alkﬂ%f%}ltdﬁlﬁ%yﬂ b ¢ qule?en%fo&é G4ArRE

group when r’exa terns
"al kenyl t hi o"whea |1mmw3t tiygen. afietms' vartgemah 'fptouplhigd €€tf¢rvtelaypamfﬁl9€ érO&P R¥hen

al kenyl , al kynyl r rQURS ef @f in nmmﬁﬁ] thigk by
sul fur. The g@#ﬂ a%ﬁkalgnfgr (exﬁ%ﬁd"% ?%%t eaglhg orlﬂg leijlgorl ne, b?o?rdlgﬂe or
i odi ne (fI uoraryltbio! esspectivily demvtoalkyloalgnyl, pikyTyie atyb groupsasereinhsfuse defingdy of
singl e, @%nﬂggi con ugat ed and fused residues of aromatic hydrocarbon
ring syst ﬁ% aryl i ncl ude phenyl, biphenyl, terphenyl,
guat er phenyl , napht hyl , tetrahydronaphthyl ant hracenyl ,

d|hydroanthracenyl enyl , di.benzant h acen
f1uorenyl, hJ% Sﬁ s ‘m%ﬁ?ﬁégﬂv?% %??ggggry: 'i*he dde
phenyl and nqg&h@&ho¢@n aryl group nay be optlonally

15 The term "aryl" denotes any of single, polynuclear, conjugated and fused residues of
aromatic hydrocarbon ring systems. Examples of aryl include phenyl, biphenyl, terphenyl,
quaterphenyl,  naphthyl, tetrahydronaphthyl, anthracenyl,  dihydroanthracenyl,
benzanthracenyl, dibenzanthracenyl, phenanthrenyl, fluorenyl, pyrenyl, idenyl, azulenyl,
chrysenyl. Preferred aryl include ph_enyl and naphthyl. An aryl group may be optionally

20 substituted by one or more optional substituents as herein defined.

The term "carbocyelyl" includes any of non-aromatic monocyclic, polycyelic, fused or
conjugated hydrocarbon residues, preferably Cs.zo (eg. Cs.i0 or Ca). The rings may be
saturated, eg. cycloalkyl, or may possess one or more double bonds (cycloalkenyl) and/or

25 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.

30

The term "heterocyelyl” or "heterocyclic” when used alone or in compound words includes



20 substituted by one or nore optional substituents as herein defined. The
term "carbocyclyl" includes any of non-aromatic nonocyclic, polycyclic,
fused or conjugated hydrocarbon residues, preferably C3.20 (eg. C3_io 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
(cycl oal kynyl ). Particularly preferred carbocyclyl are 5-6- nenbered or
9-10 nenbered ring systens. Suitable exanples include cycl opropyl,

cycl obutyl, cyclopentyl, cycl ohexyl, cycloheptyl cycl ooctyl, cyclononyl,
cycl odenyl, cycl opentenyl, cyclohexenyﬂ -cyclooctenyl cyclopentadienyl,
cycl ohexadi enyl , cyclooctatetraenyl I ndanyl , decallnyl and i ndenyl. 30
The term "heterocyclyl" or "heterocyclic" when used al one or in conpound
wor ds i ncl ucey of mpnocafnlyfc oblyrshiocfedd ar copjogapadyidiasarbbu sesitlues, prederphly &:.ad
hydrocarbon ne or
nore carbon Eg % e’ f&ﬁ%rglggogl Eé %reﬁcgfbé)%l%g?n ()S(nﬁges_lél)e8 lagé’dtbga I@term%m%o ds 1

non- ar omat i @rowdsd du@m@mn&tmbtaeldhet eBwiable nietdroatdmog nclile, X)), 1$,, SPPamal Se,

particularly r nor e _car bon atons ar epl ace this
oy be- by 5 Pl O Dent Sy b R PR e s BHRE R B8 ot o,

The heter ﬁcytwby)k n@moti:the Beye MersabmroabpmMemhetbnoaﬂoinﬁ lIlhs aéwfoajzcﬂjd grow.
possess one Egre d Ie b%y@# Par |cularl%§9referred he %é&% clyl are

5.6 and - 10" o oE 130G pusaBiiad, e < bosied Siect GFom debbBebind

gr Ouﬁsl mayl maiwﬁﬁl ymtefe@éd ﬁbtemb}'l/qugydré ?Ls and 9-10i ?emb]&ydt heteﬂjcp.lﬂﬂgz Sﬁh‘ydble

nmor phol i ny i ndol i ny zolidinyl, | azol iny 20 i ny

t hi onor phol iS¥FP e?ﬂl% é‘ﬁf)?’focy‘iglt rgé‘?’r’?aré‘\ﬁﬁr]é‘ﬁ%‘a 1?35’691‘5%}'5 lfl plpendyl

E) et ra?ydr oFlypilﬁeﬁﬁzﬁiyl tﬂa?@amﬂd T%] anfldamﬂﬂrlgﬁadzambl yl, Auhilﬂh:gﬂ@?h/dp‘z}fazﬂidi‘h{sﬂ may
e optio I, e e term "heteroar i ncl udes an

monocycl i @ %‘8 B’E‘E i Gopasyl ofetrabyiirefysenyy ‘% r‘fé’@i;miw“%erel n

one or nore o HaByll QOhAGEE F@uﬁ'ﬁia?b@ tﬂﬁhﬁﬁsub&@cut%& to provide
an aromatic reS|due referred heteroary have" 3- ring atoms, eg. 3-10.

Particularly preferred heteroaryl are 5-6 and 9-10 menbered ring systens.
Sui tabl e The term "heteroaryl" includes any of monocyclic, polycyclic, fused or conjugated

hydrocarbon residues, wherein one or more carbon atoms are replaced by a hetercatom so
15 as to provide an aromatic residue. Preferred heteroaryl have 3-20 ring atoms, eg. 3-10,
Particularly preferred heteroaryl are 5-6 and 9-10 membered ring systems, Suitable
heteroatoms include, O, N, S, P and Se, particularly O, N and 8. Where two or more
carbon atoms are replaced, this may be by two or more of the same heteroatom or by
different heteroatoms. Suitable examples of heteroaryl groups may include pyridyl,
20 pyrrolyl, thienyl, imidazolyl, furanyl, benzothienyl, isobenzothienyl, benzofuranyl,
isobenzofuranyl, indolyl, isoindolyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl,
indolizinyl, quinolyl, isoquinolyl, phthalazinyl, 1,5-naphthyridinyl, quinozalinyl,
quinazolinyl, quinolinyl, oxazolyl, thiazolyl, isothiazolyl, isoxazolyl, triazolyl,
oxadialzolyl, oxatriazoly], triazinyl, and furazanyl. A heteroaryl group may be optionally
25 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
30 heterocyclyl residue. Examples of acyl include formyl, straight chain or branched

alkanoyl (eg. Ci.20) such as, acetyl, propanoyl, butanoyl, 2-methylpropanoyl, pentanoyl,



heteroatons include, O, N, S, P and Se, particularly 0, N and S. Were two
or nore carbon atons are replaced, this my be by two or nore of the sane
het eroatom or by different heteroatons. Suitable exanples of heteroaryl
groups may include pyridyl, 20 pyrrolyl, thienyl, imdazolyl, furanyl,
benzot hi enyl , isobenzothi enyl, benzofuranyl, isobenzofuranyl, indolyl,

I soi ndol yl, pyrazolyl, pyrazinyl, pyrimdinyl, pyridazinyl, indolizinyl,
qgui nol yl', isoquinolyl, phthalazinyl, 1,5-naphthyridinyl, quinozalinyl,

qui nazol i nyl, quinolinyl, oxazolyl, thiazolyl, isothiazolyl, isoxazolyl,
triazolyl, oxadialzolyl, oxatriazolyl,‘%%TazinyI, and furazanyl. A
heteroaryl group may be optionally 25 substituted. The term "acyl" either
al one or in conpound words denotes a group containing, the nojet C:P (and
not being a 2,a¥dnnxtyjrlpmpamyli hewanopl heptangiyl, @sinml cpwpReyh d&’&%oyﬂ e aey

AO-R, Wﬂere Nlexad@bdaty |hep@idthnoyl,

het er oaryl , eBanc?%l ypé(c get%é?cglﬁbfyg%?de%gﬁ e P i
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undecanoyls a@ﬁmr‘zﬁyﬁenzdyﬂ,l tdhmg]nmd nam&loyladw@n@xllsuc éﬁﬁi’b 9y, (eg-
hexadecanoyl ecan SRSANSM
cycloalkylcaPH%WG?e%u Qﬁ%mQ%% E g%% lhgﬁﬁgﬂﬁﬁag car ony o
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phenyl pent angy Hénypdﬁ@gmﬁhewé@mmwlaﬂan@dﬂﬁpéﬁtmobrhl kwdlophen(yﬂlgxenoyl and
napht hyl acetyl, "napht yIpropan and Ta %n& iﬁ&%ﬁ%@%%%& psuch
as phenyl H k@ﬂﬂgﬂllylﬁllé?jloylpﬁ%y’ll GOy 8?@% %‘Lﬁn r‘iy it |>§/I oyl ,
phenyl pent engyli,,aaft.Riye ayma@hmmbmmm arpitiiodartumgy] such as
napht hyl pr openoyl’, h Ibutenoyl and nap th% eqﬁ qgﬁl IMh}gloxlor
aryl oxyal kanm}aeny#hwhar lyasdeyl| sugh gs ¥ 8@' aphthylglyoxyloy
aryl t hi ocar b%%%ﬂlf %c Ny phﬁﬁgﬁlﬂsﬂmﬁgr BN dpthyBulfbgily olxeyéroqylchermﬂonyﬂs
phenyl gl yoxyl and napht yI gl yoxyl oyl 1
beterocyclicalkanoyl such = as thienylacetyl, thienylpropanoyl, thienylbutanoyl,
15 thienylpentanoyl, thienylhexanoyl, thiazolylacetyl, thiadiazolylacetyl and tetrazolylacetyl;
heterocyclicalkenoyl  such  as heterocyclicpropenoyl,  heterocyclicbutenoyl,
heterocyclicpentenoyl and heterocyclichexenoyl; and heterocyclicglyoxyloyl such as

thiazolyglyoxyloyl and thienylglyoxyloyl. The R residue may be optionally substituted as

described herein.

20
The term, "amino" is used here in its broadest sense as understood in the art and includes

groups of the 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
25 monocyclic, or polycyclic ring system eg. a 3-10 membered ring, particularly, 5-6 and 9-
10 membered systems. Examples of "amino" include NHy, NHalky! (eg. Ciapalkyl),
NHaryl (eg. NHphenyl), NHaralkyl (eg. NHbenzyl), NHacyl (eg. NHC(O)C1.20alkyl,
NHC(O)phenyl), Nalkylalkyl (wherein each alkyl, for example Cyz9, may be the same or
different) and 5 or 6 membered rings, optionally containing one or more same or different

30 heteroatoms (eg. O, N and §).



aryl sul fonyl such as phenyl sul fonyl and napt hyl sul fonyl ;

het erocycl i ccarbonyl; heterocyclical kanoyl such as thienylacetyl,

t hi enyl propanoyl, thienyl butanoyl, 15 thienyl pentanoyl, thienyihexanoyl,

t hi azol yl acetyl, thiadiazolylacetyl and tetrazolyl acetyl;

het er ocycl i cal kenoyl such as heterocyclicproenoyl, heterocyclicbutenoyl,
het erocycl i cpent enoyl and heterocycli chexenoyl; and heterocyclicgl yoxyl oyl
such as thiazolyglyoxyl oyl and thienylglyoxyloyl. The R residue may be
optional Iy substituted as described hergin. 20 The term "am no" is used
here in its broadest sense as understodddin the art and incl udes groups of
the formul a NRARB whereln RA and RB nmay be any i ndependently selected from
hydr ogen, ihy ¥ l.cynyl , ~aryl, carbocyclyl, hateroary,
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and |ncIude§nm©F%Wb§dﬁﬁvﬁﬁéﬂ®wﬁmﬁuKﬂyEbﬁ@@@ﬁNRARB, wherein RA and RB are as
defined as above. Exanples of am do include C(O NH2, C(O NHal kyl (eg.
Cl.2oalkyl), C(ONHaryl (eg. C(O NHphenyl), C(O NHaral kyl (eg.

C( O NHoenzy|The tamCjcrwhary bstéré ds used GpHE[E) WEbaded sémalakynhder&t‘éda) NHE¢ ) phenyl ) ,
C( O Nal kyp al; [ exampl e Cl - 20, t he sane or
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COzaralkyl (eg. CO; benzyl).

15 In this specification "optionally substituted" is taken to mean that a group may or may not
be further substituted or fused (so as to form a condensed polycyclic group) with one, two,
three or more of organic and inorganic groups, including those selected from: alkyl,
alkenyl, alkynyl, carbocyclyl, aryl, heterocyclyl, heteroaryl, acyl, aralkyl, alkaryl,
alkheterocyclyl, alkheteroaryl, alkcarboeyelyl, halo, haloalkyl, haloalkenyl, haloalkynyl,

20  haloaryl, halocarbocyclyl, 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,

25  alkynyloxy, aryloxy, carbocyclyloxy, aralkyloxy, heteroaryloxy, heterocyclyloxy, acyloxy,
haloalkoxy, haloalkenyloxy, haloalkynyloxy, haloaryloxy, halocarbocyclyloxy,
haloaralkyloxy, haloheteroaryloxy, haloheterocyclyloxy, haloacyloxy, nitro, nitroalkyl,
nitroalkenyl, nitroalkynﬂ, nitroaryl, nitroheterocyclyl, nitroheteroayl, nitrocarbocyclyl,
nitroacyl, nitroaralkyl, amino (NH;), alkylamino, dialkylamino, alkenylamino,

30 alkynylamino, arylamino, diarylamino, aralkylamino, diaralkylamino, acylamino,

diacylamino, heterocyclamino, heteroarylamino, carboxy, carboxyester, amido,



10 includes groups having the fornmula CO2R, wherein R may be selected from
groups including al kyl, alkenyl, alkynyl, aryl, carbocyclyl, heteroaryl,
het erocyclyl, aral kyl, and acyl. Exanples of carboxy ester include

C2Cl . 20al kyl, CQ2aryl (eg. CO2phenyl), CQaral kyl (eg. CO2 benzyl). 15 In
this specification "optionally substituted" is taken to nean that a group
may or may not be further substituted or fused (so as to forma condensed
pol ycyclic group) with one, two, three or nore of organic and inorganic
groups, including those selected from ghkyl, al kenyl , - al kynyl ,
carbocyclyl, aryl, heterocyclyl, heteroaryl, acyl, aralkyl, alkaryl,

al khet erocyclyl, al kheteroaryl, al kcarbocyclyl, hal o, haloal kyl |

hal oal kenyl , hal oal kynyl, 20 _hal qaryl | pcar bo Lyl - h het.er clyl,
hal ohet er oar %Ylsﬂﬁhoé}&@wamﬁ%ﬂlﬂ“ﬁ? s iy’ ﬂ%ﬁw&wﬁg}@%&%ﬁ’% &fd?ox?%&
S ikl syttt
ydr oxyhet erocycl yl, hydroxyhet eroaryl, "hydroxyacyl, r al k
al koxyal kyl , heftrraxihipxasHijnio; GyaR 4’%11%/?1}05&‘?“&%&%%& b%@%,%s 4 %W%?’r yl,
al koxyhet er 0%&%{ taket‘?#okﬁfe)f heLRERQAN THT, el @Y SBiitk or BhKBXyflacdlyla cabdogky,
a

al kenyl oxy, Kynyl oxy, aryl oxy, carbocyclyloxy, aralkyl oxy,

het er oar ylSoxgrouné&=ocycl yl oxy, acyl oxy, hal oal koxy, hal oal kenyl oxy,

hal oal kynyl oxy, hal oaryl oxy, hal ocarbocycl yl oxy, hal oaral kyl oxy,

hal ohet er oar yl oxy, hal ohet erocycl yl oxy, hal oacyl oxy, nitro, ni roalkﬁg,
yl,

ni troal kenyl Pretlﬁrted@@tidia}ﬂhyﬂhstiﬁﬂtetﬁsé%lﬂl‘&de,alkﬂ:t(%) Hesadkygspeh 35 methyl, sBHe PP
nitrocarbocygl vi, Ltroacy Li§ O I ' dedhakvn O (ep.
di al kyl am no,%mﬁ’kgﬁé}})é\rﬂ?}ﬁ’o, &%d%g{}tyﬁ{/ g ng, acg]r "bﬁ/gl%ﬂr%?)g d?%ryl%lgyno(eg

ar al kyl am nohydtbemedtliyy,) amidraxyetarly| Apdmeypropylacolamialky] kg e sEIPErEEHY

het er oary)] am nqg, carboxy. car ] - a2 QIR .
aryl sul phehy§ ,xyeill“ﬁﬁ%? éog’gﬁ’(?éﬁ%r %ﬂﬁﬁgﬁgﬁiﬂeﬂl}ﬁg{lﬁ% e!r)ll?g ie%?:y t ??gég
al kyl thi o, al0kgalkbishiuoh ainethoyy, tttiosy, raenpky,Hiuboxy aeyalopyaposy, gyclobutoxy), halo,

Ul fat o and HOSpHEREREtn P BT g A Ot epREy e
refer to whemgir GBstditediPed.,n b Chgilkyl,0thaloj rigydioxyr bpdraxst-sikyla Ganlsorlyl 5
group (0. haloCy.satkyl, cyano, nitro OC(O)Ci.¢alkyl, and amino), benzyl (wherein benzyl itself may
15 be further substituted eg., by Cialkyl, halo, hydroxy hydroxyCisalkyl, Ciealkoxy,
haloCyalkyl, cyano, nitro OC(O)Cu.ealkyl, and amino), phenoxy (wherein phenyl itself
may be further substituted eg., by Ci.alkyl, halo, hydroxy hydroxyCsalkyl, Cj.selkoxy,
haloCgalkyl, cyano, nitro OC(O)C1.¢alkyl, and amino), benzyloxy (wherein benzyl itself
may be further substituted eg., by Cisalkyl, halo, hydroxy hydroxyC;-ealkyl, Cy¢alkoxy,
20  haloCialkyl, cyano, nitro OC{O)Crealkyl, and amino), amino, alkylamino (eg. C-galkyl,
such as methylamino, ethylamino, propylamino etc), dialkylamino (eg. Ci-galkyl, such as

dimethylamino, diethylamino, dipropylamino), acylamino (eg. NHC(O)CHj3), phenylamino
(wherein phenyl itself may be further substituted eg., by Ciealkyl, halo, hydroxy
hydroxyCi.salkyl, Cj.¢alkoxy, haloC,salkyl, cyano, nitro OC(O)C;.ﬁa]kyl, and amino),
25  nitro, formyl, -C(O)-alkyl (eg. Ci6 alkyl, such as acetyl), O-C(O)-alkyl (eg. C1-salkyl, such
as acetyloxy), benzoyl (wherein the phenyl group itself may be further substituted eg., by
Cigalkyl, halo, hydroxy hydroxyCiealkyl, Ciealkoxy, haloCyealkyl, cyano, nitro
OC(0)Cysalkyl, and amino), replacement of CH, with C=0, CO;H, COsalkyl (eg. C1¢
alkyl such as methyl ester, ethyl ester, propyl ester, butyl ester), CO;phenyl (wherein
30 phenyl itself may be further substituted eg., by Cy.¢alkyl, halo, hydroxy hydroxyCisalkyl,
Cicalkoxy, haloCjealkyl, cyano, nitro OC(O)Ciealkyl, and amino), CONH,,



Preferred optional substitutents include alkyl, (eg. Cl_6al kyl such as
nmet hyl, ethyl, propyl, butyl, cyclopropyl, cyclobutyl, cyclopentyl or
cycl ohexyl ), hydroxyal kyl (eg. hydroxynmethyl, hydroxyethyl,

hydr oxypropyl ), al koxyal kyl (eg. nethoxynethyl, 10 nethoxyethyl,

met hoxypr opyl, ethoxynethyl, ethoxyethyl, ethoxypropyl etc) al koxy (eg.
Cl -6 al koxy such as net hoxy, ethoxy, propoxy, butoxy, cyclopropoxy,

cycl obut oxy), halo, trifluoronmethyl, triflhoronethyl, tribrononethyl.
hydr oxy, phenyl (which itself may be further substituted eg., by

G _bal kyl, halo, hydroxy hydroxyC _6al k¥f: Ci.6al koxy, halod .6alkyl,
cyano, nitro OC(O C . 6al kyl, and am no), benzyl (wherein benzyl itself may
15 be further substituted eg., by G _bal kyl, hal o, hydrox

hYdr OXYCl - 6 1CR¥Epheayl. (@éabnem@henylhﬁselfmaseshte ifyrfher éwn@ttedma ,r%/ Ecpdyt hagn) Ky |

d d )
by O bal ky YRR, BYARUERLA, oMoy WIBCL iR M, ke BEQERaL i1, o0
cyano, nitr emio), CO)@NHB@ZKMWhembmylrm)ﬂ,f nkﬁe’rllc)ﬂmkﬂgr sebstidyted eg. :UEh@ydalkbftsel f

may be furt

hY)ér OXYCl - 62‘?’%?%%%" %’gilt‘?‘?%@%”% %ﬁﬁgé‘ﬁggég}/%f, %agx d’?\lﬂi‘s 1OCOIC1alkyl,

OC( O Cl . 64l kyd ammnpCanNHalikyl (egn€nclkyd bliojl aamietiyyl (mg etlzyl e8iat, Ip;dpyl estendivtds

met hyl ami no, etc), dialkylam no (eg. d _6al kyl,
such as ﬁgw%@ﬁﬁﬁﬁﬁgﬂﬂﬁﬂ€f§%1@H?ﬂ%” di propyl ani no), acyl amino (eg.
NFKXC»C}B) phenylan1no (wherein phenyl itself may be further substituted
eg., by C.6alk

, Lo, hYdr OXYCl YL Cl..6alk
ha oCl_6al k FEfe%%S‘a?&&? fﬁ?":“?%agé)é gop éﬂaﬁi} Sub ggﬁ‘ée% $n6' beg“é ol pgreropryl |
-C(O - al kyl cﬁl%cycg’l afid Béthﬁbbyd)ﬂ,u@é? pﬁ&ﬁcﬁ&wﬂ) Qatt@hé‘d e €3J €y lor CaYy. pyCizithyl| kyl ,

h b th | .f
Further WiboHmHinh @Bbd ChiCEar ok PRI Karad PO Eati
Cl - 6al koxy, (hmkm@ a6l @j(br csya@ﬂ;azmylt(machm&)@bsﬁaldﬁyI\;—triaadyla(mmﬁéd at
repl acenent of CH2 with C=0, C02H CIEaIk q Cl - E Zgih as net hyl
ester, ethylCle&der CQr By Gtteched a5 G20 tBW"Y ghot %\Rﬁ

phenyl itsel £nae§éa Be chubf %yt@éﬁeh t loReiyl, BYcl enﬁaﬂeﬁyll cy&l@ﬁe&adl roxy
hydr oxyCt 6a|k CI-6aIE§2y, hal o Ikyﬁﬁ Egéﬁt nitro C»CI IkyI

and ami no), P@@NHQPHEEGNYKIMFBﬁQWyHn? ing, wypahiginy} a?@ﬁﬁ@?“ﬁ% %ém#ﬂﬁ her
substi t ui£d o dintdits A - i€ Wpkihally'AbQituted 5- 6-membered aryl or optionally substituted

heteroaryl, particularly optionally substituted phenyl or optionally substituted pyridyl.

Particularly preferred substituents for A include alkyl, haloalkyl (eg. mono-, di- or
trifluoromethyl, mono-, di-or trichloromethyl and mono-, di-, tri-, tetra, penta- or

20 hexafluoroethyl and mono-, di-, tri-, teira, penta- or hexachloroethyl), hydroxyalkyl,
aminoalkyl, thioalklyl, arylalkyl (eg. benzyl and phenylethyl), alkoxy, haloalkoxy,
hydroxyalkoxyl, aminoatkoxy, alkythio, haloalkythio, hydroxyalkylthio, aminoalkylthio,
thioalkythio, amino, C(Q)alkyl, OC(Q)alkyl, aryl (eg. phenyl), carboxy, carboxy ester (eg.
COvalkyl, COsaryl), C(O)aryl, OC(O)aryl, nitro, cyano, heteroaryl (eg. pyridyl),

25 heteroarylalkyl, heterocyclyl, heterocyclylalkyi, hydroxy, thio, methylenedioxy, halo {(eg.
Cl, Br) and amido. Where such a substituent contains an "alkyl" moiety, preferred alkyl
are Cy.ppalkyl, particularly Cy.salkyl, such as methyl, ethyl, i-propyl, #-propyl, #-butyl, sec-
butyl or -butyl.

30 Inone 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’



hydr oxy hydroxyd _6al kkyl, Cl. 6al koxy, hal od . 6al kyl, cyano, nitro

OoC(O d -6al kyl, arid am no), CONHpenzyl (wherein benzyl itself nay be
further substituted eg., by Cl.6al kyl, halo, hydroxy hydroxyCl. 6al kyl ,

C _6al koxy, hal oCl. 6al kyl, cyano, nitro OC(O d _6al kyl, 5 and

am no), CONHal kyl (eg. Cl.6 al kyl such as nethyl ester, ethyl ester, propyl
ester, butyl amde) and CONHdi al kyl (eg. Cl.6alkyl). Preferred A of
formula (1) include optionally substituted 5-6-nmenbered aryl, heteroaryl,
carbocyclyl and heterocyclyl, eg. phenyl, pyr| dyl (attached at C2, C3 or
C4), pyrazinyl, 10 pyrimdi nyI (attacheél at C2, &4 or C5), pyri da2| nyl
(attached at C3 or C4), s-triazinyl (attached at G2, &4 or Co),

as-triazinyl (attached at C3, C5 or , V-triazi nyI (attached at A C4, C5
or C6), f ur anmydludedydragive€.- aﬁmbwyl@)enylpt}ﬂﬁlﬁ LD Gariabad POy C3)
thienyl (attached at C2 or C3), cyclopentyl, cyclohexyl, cycl opentadienyl,
cycl ohexadi enyl, pyranyl, piperidinyl, piperazinyl, nnrpholinyl,
pyrolidinyl dmdpayiculady proferred emimdirhent, &is hydrogetbodi ments A is optionally
substituted 5-6-nenbered aryl or optionally substituted heteroaryl,
particularly optionally substituted phenyl or optionally substituted
pyridyl. fPamrefenddaR] yndpRE fiwlude chyduogsi,i Guenlkyl, fand phedyhahegin Gl-loyatkyl and
hayoal kyl [ f I&Joromat hyl, mono-, di-or trichloronethyl

(e
and nono-, dﬁ’h?nr_gf?ﬁay}’e ?%tfopgl,y%%mnge or 20 hexafl uoroethyl and rono-, di-
tri-, tetra, penta- or hexachl oroethyl), hydr oxyal kyl, am noal kyl ,

t hi oal | dyl, b
hyld(r)gxya?/kox%%‘C%%B#%%qugﬁ%wﬁ?rﬁp@WA g‘?ﬁ%é’ rélis glﬁgxyaﬁtw%t%l 0,
ahm no?l) kyl t hg@sludetm,q%hm ?eg alonb9, dl-cfr@uatminﬁthﬁcmhm Idytér( mhwon(l@@/l
en carboxy, carboxy ester
%C(Og/ aryl 1 nlafliiéODEVélﬁoﬁ}ih@fr%rR?&?(ayg P@% ?%ﬂﬁ“%oz% H%l’ &t 0%&7? é?%lor
het er ocycl yl ,heia&mmqw Yhydhdsdyhlicy )y giaBrsiicyl hib@alkyBt hlyyllemed(@ybeﬂmll canfleg.
Cl, Br) and am do. Wiere such a substltueﬁ(P 5aont ai gﬁ%ﬁ’ﬁ%}
preferred al kypnylethd) elkoxy shalgalkoxpa pydrexyalkox a@%&% halo I
ethyl, i-propylyox opalpﬁﬂam{ lamifbalkyliib, ﬁ&ﬁcytm&tamm(orc(t})mlyd)c@@lmn aBieg.

errbodl ment X I's I'n anot her énbodi ment In yet ano}&&
enbodi ment  pherylspartpy Gaghens estyr GeQp P@ép)mlssm'@, iy Betstomy pyridgghe

preferred 15 X%&@a?ylﬁf{ylﬁ:\eterocyclyl, heterocyclylalkyl, hydroxy, thio, methylenedioxy, halo (eg.
Cl, Br) and amido or together form a 5-6-membered ring eg. (piperidyl, morpholinyl).
Where such a substituent contains an "alkyl" moiety, preferred alkyl are Ci.jealkyl,
particularly Cj.¢alkyl. Particularly preferred R! include NH,, NHC}.salkyl, N(Cj.salkyl)
(C1.galkyl) and NHC(O)C-galkyl, most preferably NH,.

20
For R?, Preferred R? and R'? include hydrogen, Ci.19 alkyl, aryl (eg. phenyl) beteroaryl (eg.
pyridyl). One particularly preferred R? is cyano (CN). Other preferred R? are CO»Ci.10
alkyl, (eg. CO;Me, CO,Et, CO3Pr, CO,Bu ete) and amido, eg. CONHo.

25 Examples of suitable R3-RE include hydrogen, chloro, bromo, Cj.jp alkyl (including
cycloalkyl), Cy.1o alkenyl (including cycloalkenyl), Cp.10 alkynyl (including cycloalkynyl),
Cr10 alkoxy {eg. methoxy, ethoxy, n- and i-propoxy and -, sec- and f-butoxy), phenyl,
halophenyl, hydroxyphenyl, aminophenyl, alkylphenyl, hydroxy, NHa, NHCi.j0alkyl, N
Cr0alkylCy.10alkyl (wherein each alkyl may be the same or different), nitro, haloalkyl,
30 including trifluromethyl, trichloromethyl, acyl (eg. C(O)Cipcalkyl), acyloxy (eg.
OC(0)Cjppalkyl or OC(O)aryl such as OC(O)phenyl), carboxy ester (eg. CO2C -10alkyl



-16- include hydrogen, Cl-1Qal kyl, benzyl, phenylethyl, OC(O) d aoal kyl and
OC(O phenyl. In a particularly preferred enbodinent, Y is hydrogen. 5
Preferred R7 and Rs include hydrogen, Cl.10 al kyl, and phenyl wherein Cl-lo
al kyl and phenyl may be optionally substituted. Particularly preferred
substituents for R7 and Rs (including preferred R7 and R8 as above)

I ncl ude al kyl, hal oal kyl (eg. nono-, di- or trifluoronethyl, nono-, di-
trichloromethyl 10 and nono-, di-, tri-, tetra, penta- or hexafl uoroethyl
and nono-, di-, tri-, tetra, penta- or hexachoroethyl), hydroxyal kyl,

am noal kyl, thioal kyl, arylal kyl (eg. barzyl and phenylethyl) al koxy,

hal oal koxy, hydroxyal koxyl, am noal koxy al kyt hi o, hal oal kyt hi o,

hydr oxyal kyl t hi o, am noal kyl t hi o, thioal kythio, am no, C(O) al kyl

OC( O al kyl , amiWtOL Stbnyl), (G, | ainidd oemmrmsm @.ﬂi&e 4o Ol ydikymoQ)egr yl
nitro, cyano heteroaryl (eg L 15 heteroar fkyl heterocyc

het er ocycl y I 3G 1qAlky Dr?;laﬁrzd%fﬁdﬁt’?ﬂtﬁ Rrrrf‘?fH&/‘Iné Pesigry- iNamg, qusgtwo, dyree qrfpury

am do or t ogEtRiSHS A ¥E WydRsebn ”E{T&ﬁrﬁ&‘eﬁécﬂﬁnﬁgz of PbPgof 3RS ar¥lf B&%&i n15h| )-
Where such a substituent’ contains, an 3{ noi ety, pref erred’ kyl are
C -1 oal kyl , ong@piticelar embhogingnt, &J&yﬂndlﬁgmﬁkﬂrl arly preferred Rl include

NI 12, NHCE. 6al kyl, N(Cl.6al kyl) (C.6alkyl) and NHC(O CL6al kyl, nost
preferably NH2. ~ 20 For R2, Preferred R9 and R10 i ncl ude hydrogen Cl-lo

al kyl, aryl Where apnisroadjacensBERS Soryt 2 3-Sanembeyadi ring|tygethenwith dreratess tamhjch
preferred pt.ef
CO2ME, cozgfthé’ﬁéé%?‘%&gg\% l%cé)‘l LR c}{?,@ﬁ‘e"gf“a@ﬁ%ﬁ.“ %@lgnﬁ%@%‘?cﬁ
sui tabl e R3- mrmqyelllcuderl hlyhht@gmrl, Ip lhdmoe prefamed emboditedts, the Kyg foginad hasdi- ﬁg
cycl oal kyl ) ) al kv,
(i ncluding eye o %rﬁ/r @f& (}r%g &Xr%%é&hﬁ@@éh are%[%:OR Hﬁ @%
| - propoxyo armhgn-Exam@hs oﬂmjf mcotadjaoenyR Rﬁlﬂrﬂmy Itqgethhraindpﬁm@Hz)n*whhr@nyqohényl :
am nophenyl e | oal
C, . 1oal kyl C@&S’fﬁ?{;ﬁ'{] e‘ﬂ%{ye% y?%ye”beat@g Cd{r G &hy |
nitro, hal oalCEyINHGR,-j HCIHIEINKHCH:, fmzomr(wr)z- HOHRHEH ERTH,)R.CNHA eg.
A0 G 0ol ki) oy ¥ 49" -0-CH-CH-, -CH=CH-O-, -§-CH=CH:-, -CH=CHS-, -N=CH-
CH=N- O-CH=CH-CH,-, and —-CH,-CH=CH-O-. Where appropriate, an N atom within
15 such a ring may be further substituted with alkyl (eg. Ci.10), aryl (eg. phenyl), arylalkyl
(eg. benzyl or phenylethyl), acyl (eg. C(O)C,.1palkyl) hydroxyalkyl (eg. Ci.10), haloalkyl
(eg. Cy.1p), carbocyclylalkyl, heteroarylalkyl, heterocyclylalkyl, carbocyclyl, heteroaryl or

heterocyclyl.

20  Other compounds which may have utility as IRAP inhibitors and/or therapeutic agents
according to the invention are further described and/or exemplified in WO 02/0925%4, 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
25 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
30 of a base such as piperidine or N,N-diisopropylethylamine in accordance with the

generalised Scheme 1 below:



OC(O C _ICal kyl or OC(O aryl such as OC(O) phenyl), carboxy ester (eg.

CO2Cl -1 oal kyl -17- and CO2 phenyl), C02H, amido (eg. CONHCL. loal kyl),

nitro, cyano, thio, alkylthio (eg. SCl-loalkyl) and 2 of adjacent R3-R6

f orm nmet 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 Were any two adj acent
R3-R6 forma 3-8-nenbered ring together with the atons to which they are
attached, the ring may be carbocylic (saturated or partially unsaturated),
het erocyclic, aryl or heteroaryl. In sonéspref erred enbodi nents, the ring
formed has 5-6- nenbers. Particularly preferred fornms of this enbodi nent
are where RS and R6 forma 10 ring. Exanples of any two adjacent R3-R6
taken together include -(CH2), where nis 1-7, preferably 1-4,
particularly 3 or -OCH2-O, O (CH2) 2- 0 - CH=CH2- CHz2=(] -CHZ NHCHr
- (CH2) 2- NH-CHZ- H2- NH- (CH2) 2-, - (CH2)2-NH-> NH (CH2)}

- CH=CH NH-, -CH=CH O, -S-CHCH,K6 -CH CH=Ney
OCH:CH-CHZ-, MR- CH=CH O . V\hereoﬁpproprlate in 15
such a ring may her suhsid4+ ut Wi t.hbaeley| ‘ (eg.
phenyl), aryl al kj 0. benzyl or pghenylethyl), acy (-1 oal kyl)

hydr oxyal kyl 0. S ~oal oal kyl ¢y(eg. Cl.10),ps
het eroaryl al I cyl, h terocyclyl al kyl, carbocyclyl,
het erocyclyl. 20 Oger conpounds whi ch may have utilitygas | RAP inhibitors
and/ or therapeutic agents according to the invention are further descri bed
and/ or exenplified in WD 02/ 092594 sclieel entire contents of which are
incorporated herein by reference, for all purposes. Conpounds for use in
the invention may be obtai ned through commercial sources or 25 pre ared

via nethods KgpwivBiy! Hhe aafehydafm@ym feadiéd with gaatinonitile fis rerpyeseBeedifappase,

| WO 02/ 092594 Thus, f wh X 0,
D i s E1SEES 180 b AP T e X 1

In an alternative methodology, the appropriately substituted ortho-aroyl phenol, aniline or
benzenethiol can be reacted with maloponitrile (or appropriate cyanoacetate,
cyanoacetamide or acylacetonitrile) to access the corresponding 4H-chromene, 1,4-

10 dihydroquinoline or 4H-thiochromene as in Scheme 2 below (where P is H or a protecting

group as appropriate).

R® A R3 A
4
R ” /\R2 " "
0

RE xp RS X NHa

Ra RG
Scheme 2

15 Suitable dihydroquinoline compounds can also be prepared by reduction of an
appropriately substituted or protected guinoline.

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

amine to the desired group using chemical transformations known in the att, for example



conpound may be reacted wth an appropriate al dehyde and nal ononitrile in
the presence 30 of a base such as piperidine or NN-diisopropyl ethyl am ne
in accordance with the generalised Schene 1 below. -18- -3 R3 A R4 :111:
+A- CHO+ CN base R5 R5 Schene 1 Alternatively, the al dehyde may be reacted
wi th mal ononitrile in the presence of a base, 5 and the resulting
arylidene internediate reacted with the appropriate phenol. In an

al ternati ve net hodol ogy, the appropriately substituted ortho-aroyl phenol,
aniline or benzenethiol can be reacted with nmalononitrile (or appropriate
cyanoacet ate, cyanoacetanm de or acyl acetgonitrile) to access the
correspondi ng 4H-chronene, 1,4 10 di hydroqui noline or 4H thi ochronene as in
Schene 2 belom/(mhere Pis Hor a protecting group as appropriate). R3 A R3

A4 2 X :2 asNesdribed én ngpfme;%wwo@uhfeam@fmaym Qfl GuiR! b FUnERIMAD BREH Can
al so be prepared by reduction, of lgmﬁproprlately substituted or protected

qui nol i ne. CORYBaEHIS Bf G WksaVE:@) apd Agyarced Brgmic CRaWSKpReqeronse

prepared by pemumihi Bed ShRcrRDY.NGlalR, éfﬁ@dﬂféﬁl {oxd &rﬂumﬁgﬁ NGOG R héte
transformati ons known in the art, for exanple -19- as descri bed in

Conpr ehensi \eemicpig ohivdhich amdpesymastied Rerein tcdrEence). Fhhes: rg#aentpishp amine
Preparat | 9”5(%-‘:\}] Lsﬁftﬂﬁ&acéf a%&@%uéﬁ% hﬁi?a)‘lﬁﬁ?g | d%ﬁ&cﬁxd%? Rhistidd in

React i ons, chani sns and ture, tion, 1985 or 4th
Edi tion, 199be prepracenaf i @ppropnate base or catalyst prowdes access to compounds of formula

(D) where R! is NHCOR®, Alkyl and aryl amines can be prepared by treatment of —-NH,

with an appropriate alkyl or aryl halide. Imines may be formed by treating the amine

group {INH,) with a suitable carbonyl containing compound such as an aldehyde or ketone
10  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. Aliernatively, reaction of the appropriate

15 phenol, aldehyde and the appropriate cyanoacetate, cyanoacetamide or acylacetonitrile
affords access to compounds where R? is CO;R®, C(O)NRR*, 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.

20 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

25 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.

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

determined in an ix vitro assay, which measures the ability of the test compound to inhibit



contents of which are incorporated herein by reference). Thus, treatnent of
the amne 5 (NH2) with a suitable acylating agent such as a carboxylic
acid, anhydride or chloride in the presence of an appropriate base or
catal yst provides access to conpounds of formula (1) where R is NHCORs.
Al kyl and aryl am nes can be prepared by treatnment of -NH2 w th an
appropriate alkyl or aryl halide. Imnes may be fornmed by treating the
amine group (NH2) with a suitable carbonyl containing conmpound such as an
al dehyde or ketone 10 in accordance with art known nethods. Simlarly,
conpounds where R2 is other than CN, ie-2@arboxylic acid, esters, amdes,
anhydri des and ketones, may be prepared by transformati ons known in the
art, see in particular Larock, supra, Chapter 9, pp 963-995.
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of cl eavage ofompared to a control, is

15 Disorders and conditions where undesirable or excessive IRAP aminopeptidase activity is
implicated or involved may include memory or learning disorders associated with
Alzheimer's disease and other forms of dementia and memory loss (be they age-related,
induced through head trauma, hypoxic damage, surgery, cerebral infarcts or chemical
means such as neurotoxins). ~It should also be appreciated that the compounds of the

20 present invention may also be useful in enhancing or improving memory or learning in

normal individuals, ie. those not suffering from cognitive pathologies such as those

described above.

Memory or leaming (eg spatial learning) enhancement refers to an improvement in the
25 ability of a subject to memorize or jearn information and can be determined by well
established tests. A positive improvement in the ngcore" 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.

30 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 ef al.,



degradati on of an | RAP am nopepti dase substrate such as Leu-0-napht hyl am de
or Leu-4- nethyl coumaryl-7-am de. Conparison can then be nmade to a contro
assay, whereby the rate or extent of cleavage is determned in the absence
of the compound. A conparative 5 reduction in the rate or extent of

cl eavage of the substrate in the presence of the conpound can be taken to
be a neasure of the inhibitory effect of the conpound. Thus, there is also
provi ded a nmethod of determ ning the TRAP inhibitory activity of a
conpound, conprising: 10 (a) incubating TRAP, an | RAP substrate and a
conpound as described herein; and (b) é@se55|ng the rate or extent of

cl eavage of the substrate; mherein a reduction or inhibition in the rate or

extent of cleavage of the substrate, when conpared to a control, is
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For each trial, the animal is placed on the maze platform under the starting chamber, which

is a cylindrical chamber located in the centre of the platform, and left for 20s. Following
15 the twenty seconds disorientation period the chamber is raised. The animals are then
allowed 240s in which to find and utilise the escape tunnel. FEach rat receives three
consecutive trials per day over ten days. On the first day of the testing period, each rat is
placed directly into the escape tunnel for a 2min familiarisation period. The rat is then
replaced into its cage for approximately one minute, after which the animal is injected with
20 either the test compound or artificial cerebrospinal fluid and then replaced into its cage for
a further Smin. Three consecutive trials are then carried ouf, 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.

25 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
30 The Y-maze test is another behavioural paradigm which measures spatial memory

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



2000), Barnes Circular Maze test (Lee et al., 2004) or nodifications
thereof, the Y maze test, or passive avoi dance test. These are as briefly
outlined below 1. Barnes maze 5 Nornal mal e Sprague-Dawl ey rats are
implanted with cannulas in the lateral ventricles and allowed to recover
for at |east three days. For the Barnes Circul ar Maze test, the nmaze
conprises a raised rotatable white circular platformof dianeter 1.2m wth
18 evenly spaced holes in the periphery (dianmeter 0.09n). An escape tunnel
conprising a black box of internal di an?%er of 0.16mw dth, 0.29mlength
and 0.09m depth is positioned 10 i nmedi at®Ty beneath a peripheral hole.

Vi sual cues are placed at various positions around the naze. For each
trial, the animal is placed on the maze platformunder the starting
chanmber, which 1is a cylindrical chanber |ocated in the centre of the
platform angnt §fhakQonddSor b h&m&gane}@ (308 th 0B 16@CHNMEtHtindd 7Rt at | on
period the chanber is raised. The animals are then allowed 2405 in which to
find and uti hpight) vtk the dupreaansrgRatatedRK 20 aangles  cf o, minipiE sTossy BRIBIZG ve
trials per di’% tg(\l &h ats%ﬂncfié’ﬁ'eﬁuat@r&oﬁﬁuﬁdef Qim ABniRftiohNRith 88 O dtemé athze €aCh
rat is place Irectly into the escape tunnel  for a 2nin fanjliarisation
period. THe P@Yerquwmdebﬁ@Eé@h triglp thetsawiysh is mived ipglingntealiegiqry sHes.
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have access to all three arms for 5 minutes. The first arm entered (novel vs familiar), the

number of entries and duration of time spent in the novel arm is documented.

15
A shorter intertrial interval (2 hours) separating the acquisition phase from the retention
phase enables amnesiant effects to be detected. Control animals still remember the
location of the novel arm and will preferentially spend more time (45-50% of time) in that
arm. A longer intertrial interval (eg. 6 hours) results in the animals not remembering the

20 location of the novel arm and hence spending equal amount of time in all three arms.

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
25 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.

30 3. Passive avoidance

Passive avoidance trials can be used to test the effect of IRAP inhibitors on aversive



-22- The Y maze consists of three identical alleys (30cmin length, 10cmin
width and 17cmin height) with the three arns separated by 120 angles. To
m nimze stress, the naze is |located in a sound-attenuated room under dim
illumnation, with the floor of the nmaze 5 covered with sawdust. After each
trial, the sawdust is mxed to elimnate ol factory cues. For spatial
orirentation, visual cues are placed on the walls of the testing room The
test consists of two trials, separated by a tine interval known as the
intertrial interval. During the acquisition trial, the animals are pl aced
at the distal end of one arm their heads- 10 pointing away fromthe centre
of the maze. The aninmals are allowed to visit only two accessi ble arns of
the maze for 3 mnutes. At the end of the acquisition trial, animals are

repl aced i n chitBiidniteietRavibiain bRQesidirBhile] The paikios uaildanawablaﬂwblh@s dvetsgnt i on
trial, the animals have access to all three arns for 5 mnutes. The first
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veniricle. Fach animal is tested twice, and the intertrial interval of 24h and 48h can be
15 adopted to test for memory-enhancing properties of the test compounds. Animals are
administered the novel IRAP inhibitors intracerebroventricularly via a chronic indwelling
cannula. These compounds are given 5 mins before the acquisition trial. The animals are
then returned to their home cages for 24h or 48h and then tested again. The latency in
entering the dark chamber will be a measure of the memory-enhancing property of the test

20 compound.

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 ef al.,, 2000). The effect of IRAP
25 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.

30

Memory and learning can be tested in humans by any one of a number of well established



Passi ve avoi dance trials can be used to test the effect of TRAP inhibitors
on aversive -23- conditioning behaviour in amesic aninmals. The passive
avoi dance task invol ves aversive conditioning behaviour to neasure
facilitation of menory retention and retrieval. The testing can be carried
out in an apparatus that consists of a light and a dark conpart nent
separated by a guillotine door. The floor of the dark conpartnent contains
an electrified 5 grid. The passive avoidance task is divided into two
trials separated by a 24-48h inter-trial__ interval. During the first trial,
known as the acquisition trial, the aniTdl” is placed in the lit

conpartnent and the guillotine door is closed once the aninal enters the

dark conpartnent. Inside the dark chanber, the animal, regej | evel
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neck region) which delivers the test conpounds chronically into the

Glucose uptake in insulin responsive 313 adipocyte cells can be measured and the method
15 therefore is well known. Briefly, cells are incubated with the compounds in the absence
and presence of increasing doses of insulin (0-100nmoi). The incubation media also
contains 50 pM 2—deoxy-D—[2,6—3H]g1ucose and the incubation is for 20-60 min at 37 C.
At the end of the incubation period celis are washed and lysed, and the levels of 2-deoxy-
D-[2,6-*Hlglucose taken up by the cells measured utilising a liquid scintillation analyser.

20
Anti-diabetic activity can also be measured in animal models.

(i) Type 2 diabetes
Animal models of type 2 diabetes including the Zucker diabetic fatty rats (ZDF) and ob/ob

25 mice can be used for the testing of compounds for the ability io facilitate glucose
homeostasis. Animals are fed or fasted and given an infraperitoneal (IP) injection of

compound. Blood samples are collected by tail bleeding and glucose levels measured at

various time intervals.

30 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



cerebral ventricles. 30 Menory and | earning can be tested in humans by any
one of a number of well established -24- neuropsychol ogical tests such as
California Verbal Learning Test, Wechsler Menory Scale-I11, Hopkins Verba
Learning Test - RevisedTM Rey Auditory Verbal Learning Test, and o
Rey-Gsterrieth Conplex Figure Design Test. 5 Qther disorders and conditions
include del ayed | abour and del ayed and/or reduced I|actation and disorders
of glucose homeostasis, including hyperglycaenm a and di abetes. The ability
to regul ate glucose uptake or honeostasis may have use in the treatnent of
a wde range of conditions. Insulin resSstance |eading to disregulation of
gl ucose uptake or honeostasis can arise in diabetes, hypertension and Al DS
and conpounds contenpl ated 10 herein may be useful in their treatnent, in
particul ar, préteing includuglhamﬁoglaﬁzﬂanca&aaﬁsaﬁﬁ%\&bﬁxhz ﬂér%h&h@&el%ﬁ*bfqﬁAP
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also comains 50 pM 2-deoxy-D-[2, 63H glucose and the incubation is for

20-60 mn at,_ 3 At the end of the incubation period cells are washed
and |ysed, éﬁﬁ%?ﬁé‘ﬁ qb¢ef s of 2-deoxy- D-[2 6 3H gl ucose taken up by the
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and ob/ob 25 mice can be used for the testing of conpounds for the ability
to faciljtate glucose honeostasis. Animals are fed or fasted and given an
i nt r aper 1@ orféartfeqt pf chrapie dieptareniost IRAP inhibitors on glucose homeostasis in STZ rats is

investigated by measuring the level of specific glycated proteins including haemoglobin
and fructosamine in serum. Long term delivery of IRAP inhibitors is by osmotic mini-
pump and blood samples are collected by tail bleed between 0-16 weeks and glucose levels
measured. At time of sacrifice levéls of glycosylated haemoglobin and fructosamine are

15  determined using standard procedures.

Other disorders may involve other neurodegenerative disorders, such as motor neurone
disease, progressive spinal muscular atrophy, disorders of the CNS, particularly those
involving motor and sensory neurones or resulting form stroke or trauma, disorders of the
20 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.

25 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

30 also be contemplated in certain embodiments of the invention.
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Suitable dosage amounts and dosing regimens can be determined by the attending
physician and may depend on the particular condition being treated, the severity of the
15 condition as well as the general age, health and weight of the subject.

The active ingredient may be administered in a single dose or a series of doses. While it i8
possible for the active ingredient to be administered alone, it is preferable to present itasa
composition, preferably as a pharmaceutical composition, with ope or more
20 pharmaceutically accepiable 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
25  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. Tt will be understood that the compositions of the invention may also include-

30 other supplementary physiolo gically active agents.



animal s (including cows, horses, sheep, pigs and goats), conpanion ani nmals
(including dogs, cats, rabbits, guinea pigs), and captive wild aninals.
Laboratory animals such as rabbits, mce, rats, guinea pigs and hansters
are also contenplated as they may provide a convenient test system

Non- mammal i an speci es such as birds, anphibians and fish nmay 30 al so be
contenplated in certain enbodi nents of the invention. -26- The conpounds of
the invention are adm nistered to the subject in an TRAP inhibiting, or
treatnment effective anmount. An TRAP inhibiting anmount is an anmount which
will at least partially interact with-DRAP or disrupt TRAP activity. TRAP
activity as used herein includes IRAP functional interaction with
endogenous |igands, particularly where the 5 functional interaction
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20 pharnace%%j addey acceptabl e adjuvants. Thus, the present invention also
relates to t use of a conpound of fornmula (1) or a pharmaceutically
acceptable salt or prodrug thereof in the manufacture of a nmedi canent for

i nhibiting %ﬁv' i.n_a.subj.ect .. The formylation of such conpositions
o 1, B e A o B o B S
discrete units such as capsules, sachets or tablets each containing a predetermined amount
15 of the active ingredient; as a powder or granules; as a solution or a suspension in an
aqueous or non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil

liquid emulsion..

A tablet may be made by compression or moulding, optionally with one or more accessory
20 ingredients. Compressed tablets may be prepared by compressing in a suitable machine
the active ingredient in a free-flowing form such as 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 celtulose) surface-
active or dispersing agent. Moulded tablets may be made by moulding in a suitable
25 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, hydroxypropyimethyl
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
30 than the stomach.



25 exanple, Rem ngton's Pharmaceutical Sciences, 18th Edition, Mck

Publ i shing, 1990. The conposition may contain any suitable carriers,

di luents or excipients. These include all conventional solvents,

di spersion nedia, fillers, solid carriers, coatings, antifingal and

anti bacterial agents, dermal penetration agents, surfactants, isotonic and
absorption agents and the like. It wll be understood that the

conposi tions of the invention may also include 30 other supplementary
physi ol ogically active agents. -27- The carrier nust be pharnaceutically
acceptable in the sense of being conpati®¥e with the other ingredients of
the conposition and not injurious to the subject. Conpositions include
those suitable for oral, rectal, nasal, topical (including dermal, buccal
and subl i ng(fain)mmm isviablecpr qoamdmdmmqtrangm incthegrogiiliededsrletsnges comprising
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15 Compositions for rectal administration may be presented as a suppository with a suitable

base comprising, for example, cocoa butter, glycerin, gelatin or polyethylene glycol.

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

20 ingredient such carriers as are known in the art to be appropriate.

Compositions suitable for parenteral administration (eg. subcutaneous, intramuscular,
intravenous or intracerebroventricular) may include aqueous and non-aqueous isotonic
sterile injection solutions which may contain anti-oxidants, buffers, bactericides and
25  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

30 water for injections, immediately prior to use. Extemporancous injection solutions and



cross-1linked polyvinyl pyrrolidone, cross-linked sodi um carboxynet hyl

cel lul ose) surface- active or dispersing agent. Mul ded tablets nay be made
by noulding in a suitable 25 nachine a m xture of the powdered conpound

noi stened with an inert liquid diluent. The tablets nay optionally be
coated or scored and may be formul ated so as to provide slow or controlled
rel ease of the active ingredient therein using, for exanple,

hydr oxypr opyl net hyl cellul ose in varying proportions to provide the
desired rel ease profile. Tablets may optionally be provided with an
enteric coating, to provide release in-29-ts of the gut other 30 than the
stomach. -28- Conpositions suitable for topical admnistration in the nouth
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subcut aneousacchaieanu Soitdtde , disintegrating agents include corn starch, methylcellulose,

polyvinylpyrrolidone, xanthan gum, bentonite, alginic acid or agar. Suitable flavouring
15 agents include peppermint oil, oil of wintergreen, cherry, orange or raspberry flavouring.
Suitable coating agents include polymers or copolymers of acrylic acid and/or methacrylic
acid and/or their esters, waxes, fatty alcohols, zein, shellac or gluten. Suitable
preservatives include sodium benzoate, vitamin E, alpha-tocopherol, ascorbic acid, methyl
paraben, propyl paraben or sodium bisulphite. Suitable lubricants include magnesium
20 stearate, stearic acid, sodium oleate, sodium chloride or tale. 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
25 of the invention. The term "prodrug" is used in its broadest sense and encompasses those
derivatives that are converted im 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.
30 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



i ntravenous or intracerebroventricular) may include aqueous and non-aqueous
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15 ascorbic and valeric acids, Base salts include, but are not limited to, those formed with
pharmaceutically acceptable cations, such as sodium, potassium, lithium, calcium,
magnesium, ammonium and alkylammonium. Basic nitrogen-containing groups may be
quarternised with such agents as lower allkkyl halide, such as methyl, ethyl, propyl, and

butyl chlorides, bromides and iodides; dialkyl sulfates like dimethyl and diethyl sulfate;
20 and others. '

The compounds of the invention may be in crystalline form either as the free 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.

95  Methods of solvation arc 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.

30 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
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also relates to prodrugs of the conpounds descri bed herein. Any conpound
that is a prodrug of a conmpound described herein is within the scope and
spirit 25 of the invention. The term"prodrug” is used in its broadest
sense and enconpasses those derivatives that are converted in vivo, either
enzymatically or hydrolytically, to the conpounds of the invention. Such
derivatives would readily occur to those skilled in the art, and include,
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into an ester, such as an acetate, or wAkre a free amino group is converted
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15 (b) parenteral administration, eg. subcutaneous, intramuscular, iniravenous or

intracerebroventricular injection as a sterile solution or suspension;

(c) topical application eg. creams, ointments, gels, lotions etc.

Those skilled in the art will appreciate that the invention described herein is susceptible to
20 variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications which fall within the spirit
and scope. The invention also includes all of the steps, features, compositions and
compounds referred to or indicated in this specification, individually or collectively, and
any and all combinations of any two or more of said steps or features.
25
The following examples are provided for the purpose of illusirating certain embodiments

of the invention and are not intended to limit the generalities hereinbefore described.



quarterni sed with such agents as |ower al kyl halide, such as nethyl, ethyl,
propyl, and butyl chlorides, brom des and i odides; dialkyl sulfates |ike
di ret hyl and diethyl sulfate; 20 and others. The conpounds of the
invention may be in crystalline formeither as the free conpounds or as
sol vates (for exanple, of water, ie. hydrates, or of comon organic

sol vents such as alcohols) and it is intended that both fornms are within
the scope of the present invention. 25 Methods of solvation are generally
known within the art. Tautoneric fornms of conpounds described herein, such
as keto-enol tautoners, are also contenpfated to be part of the invention
where appropriate. 30 It will also be recognised that certain conpounds for
use in the invention may possess asymetric centres and are therefore
capabl e of eRXAMBLIES nore than one stereoi soneric -31- form Were the
conpounds have at least 2 chiral centres, they nmay exist as

di astereoi soners. The invention thus also relates to conmpounds in
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met hods, eg. ,Armcinrdireeogmaiinpssap wag seedofor serpeuing or feBYwAt Whip B‘ﬁ]%%‘gﬁds of

the i nvent! on iy ah3e ReyH5ed & ahiBAloiRR- DIl UBHRS UomaRflosiRleryl 0

therefore be presént'ed as-veterinary nmposi tions. These may be prepared by
any suit abl e anidsesokiwe oilRAP + bantaining materippinss espdidafe bt osi ti ons i ncl ude
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expressing a transfected gene encoding IRAP represent a recombinant source.

15 2 Test Compounds
Test compounds were obtained from Specs, Delftechpark 30, 2628 XH Delft, The

Netherlands. Compound 1 was also prepared according to methodology as described

herein from resorcinol, pyridine 3-carboxaldehyde and ethyl cyanoacetate.

20 3. Monitoring the enzymatic activity of IRAP in the presence of a test substance
TRAP-containing material was incubated with a synthetic aminopeptidase substrate, such
as Leu-MCA (leucine 4-methylcoumaryl-7-amide), and a fest substance. Inhibition of the
rate of degradation of the synthetic substrate was taken as a measure of the inhibitory
effect of the test substance.

25
As a source of recombinant IRAP, HEK293 cells transfected with a eukaryotic expression
vecior peDNA-3 containing the cDNA encoding the full length buman 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

30 product, was monitored by recording an increase in fluorescence (excitation at 370nm,

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



(c) topical application eg. creans, ointnents, gels, lotions etc. Those
skilled in the art will appreciate that the invention described herein is
susceptible to 20 variations and nodifications other than those
specifically described. It is to be understood that the invention includes
all such variations and nodifications which fall within the spirit and
scope. The invention also includes all of the steps, features, conpositions
and conpounds referred to or indicated in this specification, individually
or collectively, and any and all conbinations of any two or nore of said
steps or features. 25 The followi ng examd¥es are provided for the purpose
of illustrating certain enbodinents of the invention and are not intended
tolimt the generalities hereinbefore described. -32- EXAMPLES EXAMPLE 1:
IN VI TRO Asssdgect@ihsmmsm, FERbeNEfBHT ORGeGFdrolRAP L eAMCA wert talien to
enzymatic a S ol | g dswhi ch inhibi.t TRAP
StV Ly, T AelEmdie B e e T AP SRR, S i acpidid

4- et hyl courd@blglL. 7- ani de), a source of IRAP - containing material, and a
candidate inhibitor. 10 1. Source of |IRAP containing material Potential
sources of | RAP-containing material include cell lines or biological

ti ssues @xpressing appreci abl e anounts of recombi nant TRAP. Prokaryotic or
eukaryotic Qﬁiéﬁ 1expressing a transfected gene encoding TRAP represent a
reconmbi nant 'sourcé. 15 2. Test Conpounds Test conpounds were obtained from
Specs, Delftechpark 30, 2628 XH Del ft, The Netherlands. Conpound 1 was

al so pr eparetd—acportirg—to—fethodol-ogy—as—described—hersi-n from
resorcinol,| pyrigine -3-carboxal dehyde and et jyds, ggpnoacetate. 20 3.
Moni t or i ng the—enzyrati-e—aetivi-ty—ef—RAR—i-ntt-he presence of-_a_t.gst
-6
subst ance 1 N7 40x10
™™
0
I 0”CH,
HO 07 "NH,
2 42x 107
HO
3 4.5x10”
4 1x10*




TRAP-cont ai ning material was incubated with a synthetic am nopepti dase
substrate, such as Leu-MCA (| eucine 4-nethylcoumaryl-7-am de), and a test
substance. Inhibition of the rate of degradation of the synthetic
substrate was taken as a neasure of the inhibitory effect of the test
substance. 25 As a source of reconbi nant TRAP, BEK293 cells transfected
with a eukaryotic expression vector pcDNA-3 containing the cDNA encodi ng
the full length human TRAP were utilised. The assay systeminvol ved the
measurenent of the rate of hydrolysis of,Leu-MCA by TRAP. The rate of
hydrol ysis of Leu-MCA, quantified by the rel ease of a fluorigenic 30

product, was nonitored by recording an increase in fluorescence (excitation

at 370nm emi ssjon at 460nnm using-a—pHFpese—destgned—ftuoriTet er.

Candi dat e tlest cpnpounds were -33- added to tﬂmm@ﬂbay systen1 and their
EffECtS on the h\/dl’0| ti S of _Leu- MCA were f !\en t_a UU UIICLL | ldl Cat ors Of

their abililtyzto i nhi bit TRAP act|V|ty The |riesidts are depicted in Table
1. 5 TABLE |1 F COb(M 140 ] -&}%C)\ I 11 OCH3 HOO NHzZ 2 Cl11 4.2 x 10-5

i 00 CH3 |[HO O NH2 He.
N
HO 07 "NH,
6 CH, 1x 10'4
2N
|
HC-y O 0~ “NH,
&H,
7 Hac OH 1x 10-4

1x10*

8x 107




3 HCO0 4.5 x 10-5 OCH3 HOO1l NH2 4 CH3 CCH3 1 X 10-4 O\ CH3 N HO
NH -34 1C50 (M 5 1X10.4 OCH3 HCON HOONH 6 CH 1x104 HC NI O
NH CH3 7 HC OH 1 x 104 O HZN O NHZ 8 1x104 O QO CHs 03, NH, 9 OCH3 8 x

10's HO O NHN -35 1C50 (M

-35-
ICsp (M)
10 8x 107
11 1x10*

EXAMPLE 2: IN VIVO ASSAY FOR SCREENING FOR COMPOUNDS WITH
ANTI-AMNESIAC PROPERTIES IN ANIMAL MODELS OF
5 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
10 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
15 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



10 8 x 10"6 OHO-N O NH2 11 N1 x 10-4 I~ o\ I I NHZ O m EXAMPLE 2:

I N VI VO ASSAY FOR SCREENI NG FOR COMPOUNDS W TH ANTI - AMNESI AC PROPERTI ES I N
ANl MVAL MODELS OF 5 AWMNESI A | Scopol am ne-i nduced nenory deficit nodel
Scopol am ne, a muscarinic receptor antagonist, has been used to induce
amesia in both rats and mce and denonstrated in a nunber of behavi oural
paradi gns of nenory and 10 |earning. This conpound has been shown to
inmpair short-termnenory. The effect of | RAP inhibitor Conpound 1 on
scopol am ne-i nduced amesia was tested in the inhibitory avoidance
paradi gm The inhibitory avoi dance box 130 made up of two chanbers, a
smal l er |light conpartnent 15 and a | arger darken conpartnent and the test
conprises of two trials. The first training trial _invalves Eﬁgchn 1%he r at
in the |ightthedateasyt heeteringche gatkhehawhen iszm measire; pbfheability of %he end

i i st or eaPERes B Aiesd iy 13 R e e Tor &
total of 15 smplefiet with hehrgicriedwelliericanouls iro Hsnlsterd yentrigles bweek befpre the
PRI o STl R o o S S e i st 1
5 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.
10 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).

15



remenber the aversive stinulus. To test for the effect of the IRAP
inhibitors, the rats were inplanted with a chronic indwelling cannula into
the lateral ventricles 1 week before the behavioural experinments. On the
day of the testing, 15 min before the training trial, the 5 rats were
injected with either 70 nnol scopol am ne hydrobrom de dissolved in 2 ul of
0.9% saline or 0.9% saline before being placed in the inhibitory avoi dance
box for the training trial. Imediately after the training trial, the rats
were injected with either 0.2 or 2 mol of conmpound 1 (from Exanple 1)

di ssolved in 2 ul of 10% DMSO or vehicl-&7ontrol. The rats were then
returned to their honme cage and tested 24h later in the retrieval trial. 10
Rats that were given either 0.2 or 2 nnol of conpound 1 follow ng

scopol am ne BIBFIOGIRAPHEXhi bi ted increased |atencies in entering the dark
chanber conpared to the group of rats treated with scopol am ne foll owed by
vehicle (Figure 1). The two doses of conpound 1 both attenuated the nenory

deficit indugietdd: 80N 761 £265RR166, 2@t Ori ng the menory back to
control levels (Figure 1). 15 -37- BIBLI OGRAPHY Al bi ston et at, JBi ol Chem
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CLAIM5: 1. Use of an inhibitory amount of a conpound of Formula (I)
Ra Rz | (1) RXRL 5 R6 wherein Ais aryl, heteroaryl carbocyclyl
het er ocycl yl, each of which nmay be optionally substituted; X is 0, NR or
optionally substituted alkyl, optionally
optionally substituted alkynyl, optionally

substituted aryl, optionally substituted acyl, optionally substituted

heteroaryl, optionally substituted carb®cyciyl or optionally substituted
heterocyclyl; RL is NR R3, NHCOR8, N(COR8)2, N(COR7)(COR8), N=CHORS

S, wherein R is hydrogen

substituted al kenyl,

N=CHR5 wherein R7 and R8 are independently sel ected
substituted al §HAIM8hti onal |y substit ut ed

1. Use of an inhibitory amount of a compound of Formula (I)

wherein

A

is

is

is

is

@)

Rg

aryl, heteroaryl carbocyclyl or heterocyclyl, each of which

may be optionally substituted;

0, 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

carbocycly! or optionally substituted heterocyclyl;

NR'R®, NHCORs, N(CORj)2, N(COR7)(CORs), N=CHORg
or N=CHRj; 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’R'® wherein
R’ and R' are independently selected from alkyl, aikenyl,
alkynyl, aryl, heteroaryl, carbocyclyl, heterocyclyl, each of

Wi ght

R3 AY
or

or

fromH, optionally



aryl, or R and R8, together with the nitrogen atomto which they are
attached forma 3-8-nenbered ring which may be optionally substituted; R
is CN, COZR9, C(OQOR9, C(OR9 or C(ONRORL wherein R9 and Rl are

i ndependently selected from al kyl, al kenyl, alkynyl, aryl, heteroaryl,
carbocyclyl, heterocyclyl, each of -39- which may be optionally
substituted, and hydrogen, or RO and Rl, together with the nitrogen atom
to which they are attached, forma 3-8-nmenbered ring which may be
optionally substituted; R3-R6 are independently sel ected from hydrogen,
hal o, nitro, cyano alkyl, alkenyl, alkynyl, aryl, heteroaryl,

het erocycl yl, carbocyclyl, hydroxy, alkoxy, alkenyl oxy, alkynyl oxy,

al kynyl oxy, aryl oxy, heteroaryl oxy, hete¥ocyclyloxy, anino, acyl, acyl oxy,
car boxy, carboxyester, nethylenedi oxy, amdo, thio, alkylthio,

al kenyl thi o, al kynylthio, arylthio het er.o hi erocycl gt t.hi o,
car bocycl yl thio, acylthio and a@whawyaa@ﬁmﬁﬁyﬂ%?%éﬁi”SE‘& pf%%ﬁ%?ly

substituted where appropriate, Rﬁ?t@ﬁ&mﬁmnham;amemm ﬁ@nF@\ﬂW@g@ﬂh@F Wt h
the atons to which they are att cgedhfor OEQLﬁm%méaH%ﬂnﬁ%ﬁﬁw%kﬂﬁwnMﬁ'Ch may
dr o oal

be optionally substituted; and ¥ rogen or kyl, or a
phar maceutical |y acceptable saISM®hmp¢odrug thereof, in the manufacture of
a nedicanment for inhibiting | RRAP activity 2. The use according to claim!|

wherein the IRAP is |nh|b|ted in a subje e.of an .effect] amount
of a conmpound of For nul B’ ({ﬁ pre mdependenjtly selected fronllJ%lydrogen, Halo, nitro, chn%

alkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl,
carbocyclyl, hydroxy, alkoxy, alkenyloxy, alkynylexy,
alkynyloxy, aryloxy, heteroaryloxy, heterocyclyloxy, amino,
acyl, acyloxy, carboxy, carboxyester, methylenedioxy,
amido, thio, alkylthio, alkenylthio, alkynylthio, arylthio,
heteroarylthio, heterocyclylthio, carbocyclylthio, acylthio and
azido, each of which may be optionally substituted where
appropriate, or any two adjacent R*-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 Cy_jpalkyl,

or a pharmaceutically acceptable salt or prodrug thereof, in the manufacture of a

medicament for inhibiting IRAP activity.

2. The use according to claim 1 wherein the IRAP is inhibited in a subject.

3. Use of an effective amount of a compound of F ormula (I)



-40- -3AY RAR | 1(1) RXRL s Re wherein Ais aryl, heteroaryl
carbocyclyl or heterocyclyl, each of which nay be optionally substituted,;
Xis 0, NRor S, wherein Ris hydrogen, optionally substituted alkyl,
optionally substituted al kenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted acyl, optionally substituted
heteroaryl, optionally substituted carbocyclyl or optionally substituted
heterocyclyl; R is NR R8, NHCOR8, N(COR8)2, N(COR7)(COR8), N=CHOR3 or
N=CHRB wherein R7 and R8 are independently selected fromH, optionally
substituted al kyl, optionally substituted aryl, or R and R8, together
with the nitrogen atomto which they are attached forma 3-8-nenbered ring
whi ch nmay be optionally substituted; RMis CN, CQ2R9, C(O O OR9, C(OR9
or C(O NROR1O wherein R9 and R10 are independently selected from al kyl,

al kenyl, alkynyl, aryl, heterogryl, @arbocyclyl, heterocyclyl, each of

whi ch may be optionally substit ted, dn Yhydrogen, or R9 and R10, together
with the nitrogen atomtg which]they e atgrached, form a 3-8-nenbered
ring which may be optionaf o

R‘I

Rg

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

X is 0, 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®, NHCORs, N(CORg), N(COR7)(CORs), N=CHOR;
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(OINR’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;



substituted; -41- R-R6 are independently selected from hydrogen, hal o,
nitro, cyano al kyl, al kenyl, al kynyl, aryl, heteroaryl, heterocyclyl,
carbocycl yl, hydroxy, al koxy, al kenyl oxy, al kynyl oxy, al kynyl oxy, aryl oxy,
het er oaryl oxy, heterocyclyl oxy, am no, acyl, acyloxy, carboxy,

car boxyester, nethyl enedi oxy, amdo, thio, alkylthio, alkenylthio,

al kynylthio, arylthio, heteroarylthio, heterocyclylthio, carbocyclylthio,
acylthio and azido, each of which rmay be optionally substituted where
appropriate, or any tw adjacent R -R6, together with the atons to which
they are attached, forma 3-8-nenbered ring which nmay be optionally
substituted; and Y is hydrogen or C -10al kyl, or a pharmaceutically
acceptable salt or prodrug thereof, in tHe manufacture of a nedicanent for
treating a disease or condition in which IRAP activity is inplicated. 4.
The use according to claim3 wherein the disease or disorder is a disorder
of glucose honeostasis or menory |loss or inpairnment. 5. The use according
to claim4 wherein the gigease aidefdhdeotiydedlccied feimnbedregsn.t Yalpe firo, c¥i"dpet es
type Il or hyperglycaem a. 6. Theg wus con . Chckdihyd WRehaIcHLA s
aryl or heteroaryl. 7. The useag%%ogﬁﬁﬂb %%hg?a%%13 mﬁg?ginl i?
5-6-menbered. 8. The use accor dicmboeydyle! Bidiokn wierei HRPY: o SIE" 1 y
substituted 5-6-nenbered aryl Qfi,RESI ALK heterdidrion, hekheydgexyageior.di ng t o

claim8 wherein Ais optionally substituted phenyl,. qQr %thg%‘t 4Q. The use
according to claim3 wherein X iagyl,o_acyloxy, carboxy, ¥arboxyes s Iyene Y,

amido, thio, alkylthio, alkenylthio, alkynylthio, aryithio,
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 Ci.1palkyl,

or a pharmaceutically acceptable salt or prodrug thereof, in the manufacture of a

medicament for treating a disease or condition in which IRAP activity is implicated.

4 The use according to claim 3 wherein the disease or disorder is a disorder of

glucose homeostasis or memory loss or impairment.

5. The use according to claim 4 wherein the discase or disorder is diabetes type I,

diabetes type 11 or hyperglycaemia.

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

aryl or heteroaryl.



11. The use according to claim3 wherein Y is hydrogen. 12. The use
according to claim3 wherein R is NR R8. 13. The use according to claim
12 wherein R is NH2. 14. The use according to claim3 wherein R2 is CN,
CO2R9 or C(O NROR10 or C(O R9. 15. The use according to claim 3 wherein
R3-R6 are selected fromH OH CN, halo, C_ |loalkyl, C2_1oal kenyl,

Cl I oal koxy, phenyl, hal ophenyl, hydroxyphenyl, am nophenyl, alkyl phenyl, .
NH2, NH CI -1l oal kyl, NCI-I|oal kyl C1.10al kyl, NO2, 'NX2H, hal oal kyl, acyl,
acyl oxy carboxy ester, CO2H, am do, thio, alkylthio, and 2 of adjacent
R3-R6 form net hyl enedi oxy. 16. The use according to claim3 wherein R3, R4
and R6 are all hydrogen. 17. The use according to claim15 wherein R5 is
selected fromOH, CN, halo, C _ Ioalkyﬁ?'hKQ, NH2, NHCL. | oal kyl

NC1_1loal kyl Cl-1oalkyl. 18. Use of an effective anount of a conpound of

Formula (1) -43- - iﬁqe@.‘sg %:IQROZrﬂig@(l) cl]éjnil' 8 fv}lll/‘%rein Bl%ﬁ%}aﬁﬁﬁ@stlﬁﬁm%ﬁﬁyfbr%yﬂuﬁl aryl,

het er oar yl car%ocy erocyc , eac I C may be optionally
substituted; Xis 0, NRor S, wherein k is hydrogen, optionally substituted

al kyl, optional]y g Egictcblrhiﬁgto%lahﬁglXf‘qereiff?ﬁtisi onally substituted alkynyl,
optionally substituted aryl, optionally substituted

11.  The use according to claim 3 wherein Y is hydrogen.

12.  The use according to claim 3 wherein R'is NR'R®.

13.  The use according to claim 12 wherein R is NH..

14.  The use according to claim 3 wherein R? is CN, CO:R’ or C(ONR’R'’ or C(O)R’.

15. The use according to claim 3 wherein R>-R® are selected from H, OH, CN, halo, C;.
alkyl, Cpealkenyl, Ci.palkoxy, phenyl, halophenyl, hydroxyphenyl,
aminophenyl, alkylphenyl, NH2, NH Cj.joatkyl, NCpatkyl Criealkyl, NOy,
"NO,H, haloalkyl, acyl, acyloxy carboxy ester, CO;H, amido, thio, alkylthio, and 2
of adjacent R*-R* form methylenedioxy.

16.  The use according to claim 3 wherein Rs, R4 and R are all hydrogen.

17. The use according to claim 15 wherein R? is selected from OH, CN, halo, C..
malkyl, NOQ, +1\1021'1, NHz, NHC1.1galkyl, NC1.malkyl Cl.;oalkyl.

18. Use of an effective amount of a compound of Formula (1)



acyl, optionally substituted heteroaryl, optionally substituted

carbocyclyl or optionally substituted heterocyclyl; R is NR R8, NHCORB,
N(CORS) 2, N(COR7) (COR8), N=CHORE or N=CHAS wherein R7 and R8 are

i ndependently selected fromH, optionally substituted alkyl, optionally
substituted aryl, or R7 and RS, together with the nitrogen atomto which
they are attached forma 3-8-nenbered ring which may be optionally
substituted; R2 is CN, CO2R9, C(OQOR9, C(OR9 or C(ONRORLO wherein R9
and R10 are independently selected from al kyl, al kenyl, alkynyl, aryl,

het eroaryl, carbocyclyl, heterocyclyl, each of which may be optionally
substituted, and hydrogen, or R9 and R10, together with the nitrogen atom
to which they are attached, forma 3-8- Hhember ed ring which nay be
optionally substituted; -44- R3-R6 are independently selected from

hydr ogen, halo, nitro, cyano aI%yI ahkenyl, al kynyl, aryl, heteroaryl,
heterocyclyl, carbocyclyl, hydfoxy, alkoxy, alkenyloxy al kynyl oxy,

al kynyl oxy, aryl oxy, heteroaryl el yl oxy, am no, acyl, acyl oxy,
car boxy, carboxyester, nBth i do, thin, alkylthio,

al kenyl t hi o, al kynylthio, ar :roarylthio, heﬂérocyclylthio,
carbocyclyl thio, acylthio ang h of which may be optionally
substituted where approprjate adj acent R3-R6, together with
the atons to which theyRare at:ached forma 3-8-nmenbered ring which may
be optionally substituted; and

Rg

wherein A is aryl, heteroaryl carbocyclyl or heterocyclyl, each of which

may be optionally substituted;

X is 0, 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®, NHCOR;, N(CORs)2, N(COR7)(CORg), N=CHORs
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(OYO(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;



Y is hydrogen or Cl_ioal kyl, or a pharmaceutically acceptable salt or
prodrug thereof, in the manufacture of a mnedicanent for enhanci ng nenory
and/or learning in a subject. 19. The use according to claim 18 wherein A
is aryl or heteroaryl. 20. The use according to claim 18 wherein Ais
5-6-nmenbered. 21. The use according to claim20 wherein Ais optionally
substituted 5-6-nenbered aryl or heteroaryl. 22. The use according to
claim21 wherein Ais optionally substituted phenyl or pyridyl. 23. The
use according to claim18 wherein Xis 0. 24. The use according to claim 18
wherein Y is hydrogen. -45- 25. The use according to claim18 wherein R is
NR R8. 26. The use according to claim25 wherein R is NHz. 27. The use
according to claim18 wherein R2 is CN,” ¥02R9 or C(O NROR10 or C(O R9. 28.
The use according to claim 18 wherein R3-R6 are selected fromH, OH CN,
hal o, G _ioal kyl, C2_ioal kenyl, Cl10al koxy, phenyl, hal ophenyl,

hydr oxyphenyl, am nophenyl, al kyl phenyl, NH2, NH Cl1_10al kyl, NC1 10al kyl
Cl_ioal kyl, NO2, ' NO2H*-Riatreal ktpendgoip sclesied | feoxy hydsteno xiploe Sty CYBEPH,
amido, thio, alkylthio, and 2 gf.adii@aa@ntaiRayIR6arfIOriRterRiyNY haaedicipxy. 29.
The use according to claim 18 wherein , R4 ang R6 eh%e 1aII W%&@%ﬁn. 30.
The use according to clai m 28 wREPEYIRIVAEX% e PERY e FFORYOH “CK ™ hal 0, C1
ioal kyl, NO2, i NO2H, NHz, NHCl_ikmadylor), saneky NElerdagddxicyiete@bycOedykamino, 31, A

rethod of deter i ning the | RAPTLIIBLLOLY @RLEY! Liodffest O HERDRAMIGRS, For mul a

amido, thio, alkylthio, alkenylthio, alkynylthio, arylthio,

heteroarylthio, heterocyclylthio, carbocyclylthio, acylthio and
azido, each of which may be optionally substituted where
appropriate, or any two adjacent R3-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 Cy.joalkyl,

or a pharmaceutically acceptable salt or prodrug thereof, in the manufacture of a

medicament for enhancing memory and/or learning in a subject.

19.  The use according to claim 18 wherein A is aryl or heteroaryl.

20.  The use according to claim 18 wherein A is 5-6-membered.
21.  The use according to claim 20 wherein A is optionally substituted 5-6-membered
aryl or heteroaryl.

22, The use according to claim 21 wherein A is optionally substituted phenyl or

pyridyl.
23.  The use according to claim 18 wherein X is O.

24.  The use according to claim 18 wherein Y is hydrogen.



Y RAR 11 (1) RXRL 5 R6 wherein Ais aryl, heteroaryl carbocyclyl

or heterocyclyl, each of which -46- may be optionally substituted; X is O,
NR or S, wherein R is hydrogen, optionally substituted alkyl, optionally
substituted al kenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted acyl, optionally substituted
heteroaryl, optionally substituted carbocyclyl or optionally substituted
het erocyclyl; Rl is NR7R8, NHCOR8, N(COR8)2, N(COR7)(COR8), N=CHOR8 or
N=CHR8 wherein R7 and R8 are independently selected fromH, optionally
substituted al kyl, optionally substituted aryl, or R7 and R8, together
with the nitrogen atomto which they ar e attached forma 3-8-nenbered ring

whi ch nmay be optionally substituted; is CN, CO2R9, C(OQOR9, C(OR9
or C(O NROR wherein R9 and R10 are independently selected from al kyl,
al kenyl, al kynyl, aryl, heteroaryl, carbocyclyl, heterocyclyl, each of

whi ch may be optionally substituted, and hydrogﬁn, or RO and R10, together
with the nitrogen dhowe eeowing ttrlam ey wharen R56 NBéhed, form a 3- 8- nenbered
ring which may be optionally substituted,;

26. The use according to claim 25 wherein R' is NHj.

27. The use according to claim 18 wherein R? is CN, CO,R® or C(O)NRR" or
C(O)R’.

28. The use according to claim 18 wherein R>-R® are selected from H, OH, CN, halo,
Cialkyl, Cy.jealkenyl, Ciqealkoxy, phenyl, halophenyl, hydroxyphenyl,
aminophenyl, alkylphenyl, NH,, NH Cy.ealkyl, NCpalkyl Ci.jpalkyl, NO,,
“NO,II, haloalkyl, acyl, acyloxy carboxy ester, CO,H, amido, thio, alkylthio, and 2

of adjacent R*>-R°® form methylenedioxy.
29.  The use according 1o claim 18 wherein R3, R4 and Ry are all hydrogen.

30. The use according to claim 28 wherein R® is selected from OH, CN, halo, C,.
malkyl, NOz, +NOzH, NHQ, NHC].walkyl and NC]-]oalkyl Cl_malkyl.

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

Rj A

Ry R?
(D

Rg

wherein A is aryl, heteroaryl carbocyclyl or heterocyclyl, each of which



-47- R3-R6 are independently selected from hydrogen, halo, nitro, cyano

al kyl, al kenyl, al kynyl, aryl, heteroaryl, heterocyclyl, carbocyclyl,

hydr oxy, al koxy, al kenyl oxy, al kynyl oxy, al kynyl oxy, aryl oxy,

het er oaryl oxy, heterocyclyl oxy, am no, acyl, acyloxy, carboxy,

car boxyester, nethyl enedi oxy, amdo, thin, alkylthio, alkenylthio,

al kynylthio, arylthio, heteroarylthio, heterocyclylthio, carbocyclylthio,
acylthio and azido, each of which rmay be optionally substituted where
appropriate, or any tw adjacent R3-R6, together with the atons to which
they are attached, forma 3-8-nenbered ring which nmay be optionally
substituted; and Y is hydrogen or C _1loal kyl, or a pharmaceutically
acceptabl e salt or prodrug thereof; conprising the steps of (a) incubating
| RAP, an | RAP substrate and said conpound and (b) assessing the rate or
extent of cleavage of the substy rreduction or inhibition in
the rate or extent of cleavage o$§ (gn %@%&gﬁgd when conpared to a
control, is indicative of IRAP inhibitory activity of the conpound. 32. Use

of a COWpound of Formulba Ni© /ol NR N2 whdki@rROH r@amgenp&]ﬁﬁmy@wsﬂns@dly

| | r prodr hereof, in th nuf
accept abl e salt or prodrug ther 6ol il SR 2R Srllndl, SEELGRTENE for

alkynyl, optionally substituted aryl, optionally substituted
acyl, optionally substituted heteroaryl, optionally substituted
carbocyclyl or optionally substituted heterocyclyl;

R' is NR'R®, NHCORs, N(COR3):, N(COR7)(CORg), N=CHORs
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®  is CN, CO,R®, C(OYO(O)R®, C(O)R’ or C(OINR’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;



33. Use of an effective anpunt of a conpound of Fornula N ONH2 N O CH or
a pharmaceutically acceptable salt or prodrug thereof, in the nanufacture
of a nedicanent for treating a disease or condition in which |RAP activity
is inplicated. 34. Use of an effective anmount of a conpound N O / | |
NH2 N O OH or a pharmaceutically acceptable salt or prodrug thereof, in
the manufacture of a medicament for enhancing nenory and/or learning in a
subject. 35. A conpound of Formula (1) -49- -3 AYRZ RA 1 | (1) Xx RL RS
R6 wherein Ais aryl, heteroaryl carbocyclyl or heterocyclyl, each of
which may be optionally substituted; Xis O, NRor S, wherein Ris

hydr ogen, optionally substituted 27

R3-R® are  independently selected from hydrogen, halo, nitro, cyano
alkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl,
carbocyclyl, hydroxy, alkoxy, alkenyloxy, alkynyloxy,
alkynyloxy, aryloxy, heteroaryloxy, heterocyclyloxy, amino,
acyl, acyloxy, carboxy, carboxyester, methylenedioxy,
amido, thio, alkylthio, alkenylthio, alkynylthio, arylthio,
heteroarylthio, heterocyclylthio, carbocyclylthio, acylthio and
azido, each of which may be optionally substituted where
approptiate, or any two adjacent R*-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 Ci.jealkyl,

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 [RAP inhibitory activity of the compound.

32.  Use of a compound of Formula

or a pharmaceutically acceptable salt or prodrug thereof, in the manutacture of a

medicament for inhibiting IRAP activity.



al kyl, optionally substituted al kenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted acyl, optionally
substituted heteroaryl, optionally substituted carbocyclyl or optionally
substituted heterocyclyl; RL is NR R8, NHCOR8, N(COR8)2, N(COR7)(CORS),
N=CHOR8 or N=CHAS wherein R7 and R8 are independently selected fromH,
optionally substituted al kyl, optionally substituted aryl, or R7 and RS,
together with the nitrogen atomto which they are attached forma
3-8-nmenbered ring which may be optionally substituted; R2 is CN, COZR9,
CCOQ ORI, C(OR9 or C(ONRIRL wherein R9 and Rl are independently

sel ected fromal kyl, alkenyl, alkynyl, ,aryl, heteroaryl, carbocyclyl,

het erocycl yl, each of which may be optlonally substltuted and hydrogen,
or RO and R1, together with the nitrogen atomto which they are attached,
forma 3-8-nenbered ring which may be optionally substituted; -50- R3-R6
are independently sel ected from hydrogen, %f qltro cyano al kyl,

al kenyl , al kynja, é¥?¢ﬁ“W@F@W6§P?FOﬂH€F@WB Y% carbocycl yl, hydroxy,
al koxy, alkenyloxy, al kynyl oxy, al kynyl oxy, aryl oxy, heteroaryl oxy,

het er ocycl yl oxy, am no, acyl, acyl oxy, d&gboxy, carboxyester,

nmet hyl enedi oxy, am do, thio, alkylthioj kenyl t hi o, al kynyl t hi o,
arylthio, heteroarylthio, heterocyclylt , ¢carbocyclylthio, acylthio and
azi do, each of which may be optionall uted where appropriate, or
any two adj acent R3-R6, together w NH,

or a pharmaceutically acceptable salt or prodrug thereof, in the manufacture of a
medicament for treating a discase or condition in which IRAP activity is

implicated.

34.  Use of an effective amount of a compound

or a pharmaceutically acceptable salt or prodrug thereof, in the manufacture of a

medicament for enhancing memory and/or learning in a subject.

35. A compound of Formula (I)



atons to which they are attached, form a 3-8-nenber [ whi ma
_ _ , - 8- ed r
optionally substituted; and Y is hydrogen or 0__ioa|ky||ngr a eh v be

pharmaceutically acceptable salt or prodru [ [

phar mace cejl | 1 g thereof, for use in [

:Egkbltlng'lRAP activity; or (ii) treating a disease or condition(i% whi ch
activity is inplicated; or (iii) enhancing nmenory and/ or

| ear ni ng.
-49 -
R A
¢ Y
R, R?
0
1
Rs X R
Re
wherein A is aryl, heteroaryl carbocyclyl or heterocyclyl, each of which

may be optionally substituted;

X is 0, NR or 8, 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 heterocyciyl;

R' is NR'R?, NICORg, N(CORs)s, 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;

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

substituted;



R>R% are

Y

is

- 50 -

independently selected from hydrogen, halo, nitro, cyano
alkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl,
carbocyclyl, hydroxy, alkoxy, alkenyloxy, alkynyloxy,
alkynyloxy, aryloxy, heteroaryloxy, heterocyclyloxy, amino,
acyl, acyloxy, carboxy, carboxyester, methylenedioxy,
amido, thio, alkylthio, alkenylthio, alkynylthio, arylthio,
heteroarylthio, heterocyelylthio, carbocyclylthio, acylthio and
azido, each of which may be optionally substituted where
approptiate, 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

hydrogen or Ci.jealkyl,

or a pharmaceutically acceptable salt or prodrug thereof, for use in

B
(i)
(iii)

inhibiting IRAP activity; or

treating a disease or condition in which IRAP activity is implicated; or

enhancing memory and/or learning.



