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ENZYME | NHI Bl TORS AND USES THERECF FI ELD OF THE

| NVENTI ON The present invention relates to inhibitors
w@Roo6/02448 n- r eqgul at ed am nopepti dase (1 RAP) anPCTavubmdso13ss

for inhibiting sane, as well as conpositions

conprising said inhibitors. In particular, the

inhibitors of the present invention nmay be useful in

t herapeutic applicationg,i ' anci ng nenory
and | ear ni ng functions,gﬁggﬁhgg&%gN§§$lular gl ucose
iﬁoiakelgp 1honeostasis, i nduci ng | abour and | actati on,

i sorders or conditions wherein excessive or
undesirable IRAP actjvity is_inplicated. DESCRIPTION,
T TEney tetaRo apriclysyEpan beving agpiagishle pegdle forpise in the

hi. i . i q . ' -
A GER I R3PS Bl g s
Fikdedn @ dthdrHebdle RPEfatH midhebe proteRe W EBAT Rjurk BYthef&Rile after its
in Australia. Insulin-regulated am nopeptidase (1 RAP)

uss. a 165 kDa gl ycoprotein that is widely distributed
in many tissues including fat, nuscles, kidney,

%@g lung and heart (Keller et al, 1995; Rogi et
al, 1996; Zhang et al, 1999). In the brain, it occurs
T BubEE DL B AR PPNy e i i o medica
hctitionelO99) g néddléssinahé ymendl lcoinse of thadir tmiresaizewell documented.
protein belonging to the M fam |y of zincdependent

I [ : '
P e e R R i dles run a sovere
dsksoM@ineacting rétrendlithe epeboficl virdses, ar indeeld contasting pthenairuses if a
intracel lul ar domain (Keller_et al, 1995; Rogi et al,
nepdl), onegpgedaisirguseddnan upstgriised frmepi di dymal fat pad
CDNA library as a marker protein (vpl65) for a
Therehal¢ besh mesy ptoposads hiamed aigeduiveng theuluimber of poagliadmeedle-stick

gl.ucose transporter UT4 (Keller et al, 1995), the ..
BUHRESFGIETRURANCTEPtS R b PTGV il Eox disposal of

SlopRi DALY Bicks RGPILSETARS KRB ek
RS S0 S 58S B Bl B s

SOPETRALRDHA /0D %\ﬁ%{% %&?ﬁvﬁg]fealﬁvglgtﬂl? ?piggﬁgga(stédégeﬁ%iﬁg}ggference

nmass spectral an

fe@stv AT4 receptor protein purified from bovine adrenal
menbranes (Al biston et al, 2001). Analysis of the

' } phar macol ogi cal properties of |RAP
?g Prggjrh%qgv |g) is, in fact, the AT4 receptor

Al biston, et al, 2001). Althaugh i t
1 SRR P st P emli PP e AREhES uBiep B retractable
bhesabheddde, SHRSRINE nfdnfibd pHEdr tBRYS 1281 T} fmanehtBPstoring that
properties ‘and characteri'stics of this protein remin
sungsiab hesdle, ohbe ugety in & gabrstimtiaipgafetreauien AVileArayy lodyt the

its anal ogues Nl e-Ang IV and Norleucinal Ang IV, and .
{HENEOR FEQViHes qnﬁ@r%q%? oA ios areRmmodet e %ﬁ?‘ﬂe ??a used syringe

b s BB e cxposed
fbdde oh&d e dytihge Aakdbdefaspd.or. Al the AT4 |igands,
Ang IV, Nle-Ang IV, and LW-H7, were denonstrated in

S g B SIBRSEA IR, Bt s,
sudistimathgon BUntended thehebyammdlgef¢rdhdd ®t Dgyrtigedd me2tdd encompass

Lew et al, 2003). Both Ang |V and LVV-H7 display. . )
enyrpthter neede/Ryiegs eosmbingtianer negdierdenengludingslimline syringes,

di ate thei.r effects . binding to,the ca ti ite
ety g g niEh 1BY wsO e e s % EBhBL e Fied
denonstrated that although tHhHe peptides Ang IV and
LW-H7 bind to the catalytic site they are not cl eaved
by I RAP (Lew et al, 2003). Central adm nistration of
the peptide AT4 ligands, Ang IV, its nore stable
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and 76-77) which are preceded by acidic clusters
(Keller et al, 1995). These characteristic sorting
WOoRa0c294a8 so occur in the carboxy term nal donBCTYATL005/001385

GLUT4 (Bryant et al, 2002) and suggest that these two

proteins undergo simlar intracellular sorting

processes. Mcroinjection of the NNtermnal tail of

DiRABs\rd of ) Inwentoonshort er fragnment of the

intracel lul ar domain, |IRAP (55-82), into 3T3-L1

LARARY (S e R8hE Mivehtidd MR RpAEViAE] fka in6@ Hadin@Siny

to the plasma nenbrane (Waters et al, 1997) | ending

retuppable nbaile facilityendorporated therteing cdekaih dine wemdid is cafised to retract

IRAP in the trafficking and/or gﬁéfntjon of . U£4

igtedhe bedy ofthe sEHEEOHRAN EA3BRIELON AINMIGCEOR HICE, Hﬁ}s Refpsed, the

as_a marker. protaj . ' | . .

ofy TSP Dol LR SRR Iocn B SEH B

Hdd9of in%%@& et (EOPRInkb ARt 1B Fetpactédattdrase, oRag the

et "al, 1996), an enzyme which was thought to have an

siyripge tsaethdered encapatde gf beng gsekimrihei.n. Oxytocin and the

oxytocin receptor have two inportant roles in |abour.

Hrefedeilg @ réglof of weakaesk iptosided it the)lgges] Beitodlon the shaft of the

oxytocin plays a role in the expul sive phase and is

nlvrger im e Vionity lof wheeit ssteninfram the upper endsafithe syringe body when
bou | mnura et, al,, 20Q0).. The initiation of. .| abour

il ot R e diirenivs regtiedipla s L3Ry OF tieXsRiike, and the

yﬁéﬁogé@ rehg%%rd%ﬁ? Fhetlhé‘ﬂng RAAGE tﬂ@ﬁi‘iﬁ%@@i@ i3 8Een oft YOt it' dAnnot be

n ou ce also confirm inportant

dopt@sedhg@iin, ahaebyp Surkied wesdsting Xy trewdeningrthle syringe incapable of being

prostagl andi ns. Oxytocin stinulates prostaglandin

ysefl@geid. i n many species, mainly in the decidua/uterine

epithelium The effects of oxytocin are nedi ated by

Priefis alsly Spelicking meayis de providedéyt otwistdpcle Ssitwon inalhdiop

| eads directly to contra

, tion jn the nyonetrium and
wrEssPeRfling HirpadedTRRIoNY I i baTel R SranEeTH @ fhs pRmger, so that

amat.l ¢ _jl.ncpea in. ' r. ' N
AL BT SR BB e
plﬁﬁ%&'t_& lefBagdahavsrréfondRigithreahéCportidgest s that the
oxytocin receptor is essential for nornal |abour.

SRS SO B B8 P ol B A0l e
Edtrdtpbidifl @ Givisd Tock URAR habidictik @revves tlstesindotasdat the bearrel of the
t he devel opnent of agents which may enhance_or inprove
speingeynd degd loeated ag the ploagerdps ergteement inghe belie grooves, so that

honeost asj.s, ..i ngl udi ng _hyper gl em a, .and di ahetes ..
RBn eR i e BB o TG T OFFed AT e sting the
. g . . ¢ or
pifigeronblee (B ekindlith e coteShon by &L 1P
seful therapeuti nd/.or _prophyl actic i.cat.i '
KaB o TLAPERNS B RP R e B A R BA p T 6 Rature
' [ I ioVHel; I :
B oS G OR e 000 st n
handeltdfehe $yainge antlilegs bodtbdon theyplengertfoeengagenent in the helix
requires otherw se, the word "conprise",

gEOV S ise HRat giieham ectinmhe BRRECR gV IhdsAR .333 ippked jp ppsition by
F\ﬁits{égg ﬁ{efﬁrlgrggeétrt)g gﬁﬂgltﬁe fl&g ft6 R Thrdlsh the oZ{)e"S%‘ﬁ%in% g%lix grooves

rgroup=of imtegers~or s
e p & ColplaBlyGhoddlvthebiie, i nteger or step or group of
integers or steps. It has now been found that certain
benzo-fused conpounds have I RAP 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 nmethod for inhibiting I RAP activity which
conprises contacting |RAP with an inhibitory anmount of
a conmpound of forrmula (1), or a pharnaceutically
acceptable salt or prodrug thereof. Inhibition of

I rNNAPFN a2 "
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Therefore, a further aspect of the invention provides
a nethod for treating disorders of glucose honeostasis
w@r@boeo4u8/pe |1 diabetes in a subject in need PCIEABRI05/001385
conprising the step of adm nistering to said subject a
conmpound of formula (1) or a pharmaceutically
acceptable salt or prodrug thereof. The invention thus
Prefevabliem thir erhbadinsst, afpeanmmm;b baokdacility ismpmovided in) theforan of a
pharmaceutically acce a | e sal.t or prodr thereof in
R O GEEF RERITHSOTHO 1356 htopye m%tﬁg@lgg 1 Benoes of the

i BheRERE HTBARE @g&/ﬁrﬁggﬁ@ badt @RSefithe B the

bghepgf@blspgngg Iocal oxytocin levels, such as | RAP
i nhibitors, may be useful in |ndu0|ng | abour or

cc él%ié\ rﬁ%ih;% e félgﬁlhg gg%cg%{tl%ﬁ;r@fehm nt&{lgrnsager Syringe having a
rétraeitlo deéddle withchesiafigfehtupes, it will Deawmtdetdtosd that theswikt dedking
in need thereof, conprising the step of adm nistering
rpeshemistn may pe siilisedowiih sun ayringeraving any(foyme refractable needle
tghialgyermceutl cally acceptable salt or prodrug thereof,
as the use of a conpound of forrmula (1) or a
fhar maceutically acceptable salt or prodrug thereof in
AEdng BreRs aedrovded i thabedy of Hie syriage ihepgags die plgnger once

i ReRboBlond PectiBledS oo il en BT TS s mdsiBotmmiterotpeine
1R8d defih Ngdr Befehlp a%h@lo@iaﬁlgfﬁ&@aéd Gadhl i¥ pA&EERE ﬁtﬂrfé embodiment
salt or prodrug thereof. BRIEF DESCRIPTTON OF T

aBb @ IRE Sn1Feir gpper pergﬂlamwﬂ:thb bydylepthe tead i ehédhf the 1p11m‘ger is inserted

npound 1. on sco m ne-j nduced
‘gﬁnﬁ SpatesEtoRCoTE ngmgrlﬂ@m&u\ﬂmw &aﬁqéeabﬁﬁk% deriphery of the
' [ conpounds for use as | RAP
ﬂl%%% 8950?%%0%%%‘3%% contenpl ated by the present

nvent| on include tho of fornula ere| n i

Tgds Waye FepQpRton, PEDA PG P%““ R‘avgezs‘ev Plung%fdﬁs ove the

I

8L IR ¥e BB be [T F‘;%&E?F.a?ﬂ?aﬁﬁ Fpsivell to makke
0Pt exotld ';o mb@tdrtusé ack Iadeumbdntammi inchabbdy sfihetsititged
al kynyl, optionally substituted aryl, optionally
ﬁ&ébﬁ%ﬂt&ﬁr?ﬁn&%?rphc@cﬁ;ﬂ fé?@kér}i RUADhE %%Ba%cfoﬂﬁtvﬂﬁ&%bﬂwdes a syringe
optionally s Ituted car ocycl yl or optional
Ievieg a tamtaethbteaﬁe&dtmfycﬂw incBiporste RSN, MHESRR, a ﬁrst storage
N( COR8) 2 N(C(P?%% N=CHOR8 or, N=CHR8 wherein R . .
ma:lqn R P He% H‘éﬁﬁiﬂff ip safal enclesedrvgithin thebedsbetthe gyringe and in

RS AR O il -
2@»&8 fatdiRahed sefllmaedle %n@%@é‘e%rﬁ&ﬁ&dﬁhh%o%}‘faﬁﬁon and

optionally substituted; RZ is CN, CO2R9, C(O QO RO
\Wm‘b)imhe me@(l@)mmsndew mtrac‘e'{@gaa]m ihtR e body of the syrmge once it

pendently sel ected a kyl, al kenyl , al k)
% eon H%ﬁtdg $o38 i reﬂea%feéﬁ% 3t StORRCRISEAL fhie Syl ﬁ Ce,lrnprlsmg a

UG T, SRR Y RHPRL A YA ORE B fcrcor
ddneiinéd withirl the bedy of HeBydinge fo MERSHREHI§EnLadtth bbKs Of theeedle

be optionally substituted; R -R are I ndependently

lopated uethefswnngm‘y@ki)ogeas tolvetain theineedle voskin &wmge body in the first
al ken

FoEe Posih, 2o es%%%b&&% O3 Vhingd BrTm8kdl Hiec gihe end
tﬁ%ﬁmx{)@% t@acy e pmﬁ{aggg%ﬁaﬁa tﬁsbsay?af%péh%yy retaining the

am no oxy, car oxyester
nethylenedloxy, am do, thio, alkylthio, alkenylthio,
al kynylthio, arylthio, heteroarylthio,

het er ocycl yl t hi o, carbocyclyltﬁlo acyl thi o and azi do,
each of which may be optionally substituted where
appropriate, or any two adjacent R3-R6, together with
the atons to which they are attached, forma

3 8 nenbered r|ng mhlch nmay be optlonally substltuted

~ .
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5- or 6-propylnonyl, 1-, 2-, 3- or 4-butyloctyl,
1-2-pentyl heptyl and the |ike. Exanples of cyclic

wa@bdoglo2d4me| ude nono- or pol ycyclic al kyl groupRCEHAURN0&S01385

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl, cyclooctyl, cyclononyl, cyclodecyl and
the |iKke. V%ere an aIkyI group is referred to

ngediebaky ip the seq@ndply use pesifian o attheineedle ektands frorn the syringe
der st ood t an refer any. of strai

B R YRR e P fodaThe B RhedlS bR nBl s aeamEyith the end of

ﬂr?rébér%in trbl%gﬁat;iﬁ@éb e? e'tn iﬂg %léﬁe?lﬁéﬁa%% gt 891{‘%9{66&6 boss so

ak &6 Bhdbdé Rellingeaso bé @dthdesven andithersbetales muihed itonkelsyringe and
from strai ght chain, branched or cyclic hydrocarbon

thesstocheassed éwrarsqirswgle antolaggientindnesnboshion; angrslen upon

d 0 lf@e t}?ﬁlscg-{] %'HU glflng‘? %qfa | 1533,'1 Y 313?(%,1 %ﬁ%a&%@ e patient, the

p%r?g}fr BUSH ¥ a%@i‘n' B}gﬂg(htﬁﬁt%fe?@ggérﬂe%ﬁpth%'ﬂé@@ﬂé |bo§§ﬁ1d withdrawn so

al kenyl 1 nclude vinyl
aaltd y:huse 1hafm¢dzﬂj/é bossyd be beleaey ifom Hr-dndtofrilyd syringe body so that the

3- net hyl - 2- butenyl, 1-penten cycl gpent eny
npediss, 9nceca}g§1|lrb¥§§rﬁp‘@ﬁymo the h@%@ﬁ@, the syrings, élp@,needle remaining

t [, 3-hept |, 1-oct I,
ARG on T BRURH. - noﬁgnirn,y 3-nonenyl
refyrqhinismeny ossorieied yaindpe el B Altneer & Fasaga tlsyedie boss s
L T T Y i ——————
diyplcadanatis a@ﬁlﬂplﬁﬂéﬂ By ﬁv151;11?% el e0g atletivamitleedlfboss.

al kenyl group may be optionally substituted by one or
Aqiﬁrrea@mly,dhemeeumsspmatedm@h the endrodithe plahgerdd engagaibedeedle

561 S ioed. ﬁlmfsa' k%ﬁéantsfferg%re e B ol estry rideSicess
@iﬁ %8%12& ﬁ‘ﬁ’dlE&%%%elﬁ&ﬁ i§ %r%?i?p‘lf‘sﬁ&?i?? atp‘hklfi’/bﬁll action.

|nc n yenlc

1§ 3 e edlwggegy{rﬁeenggg%@% [T 9EOUES. 85, BLEULONS! Y
v(?cﬂf‘s@& fth? %E&Fattrﬁ{ ?ﬁ%&%@la}’coh%ﬁ'[o%ai ‘Ehr% a%@ar@eﬁiéﬁb’ br may be a

or C2- . Exanpl es i ncl ude et hynyl
sb—qaﬂe@iamy#locléstp]'edhwaﬁl It maylalsotysmglé, stomblesor thred start thread, the
pentynyl isoners. An al kynyl group may be optlonally

lgﬁﬁshangr@%cwym@e@ed %Pr@vai@tra@ﬁ £NE3LHBEN't uent s as

herein defined. Terns witten as "[group]oxy" refer to
"Bhysafariexaingle @rmr@nvhwnnbmtnmthahhy@dnnayf be loerdph ¢he needle
t he ter{}n?l11 al koxy alkenox

bogs. W iieh ellawg en&%gfrmt cFg )éetpr%\r k%ﬁ%ﬁ?ﬁ?%\wd about the
1%,1 ﬁfﬁ@?ﬁ ' of éetn rH’ esiendd %A eﬁ@ﬁjd i t HeBlifhls, A R%ﬁlaﬂ@@lfyo{h% thread

Yy OXY enns Wi
b g be Widatdd ¢h'a E@ﬁﬁfr ﬁr@tr@s1§1@ Eiﬂeﬁ@!lhg igec ﬂwba&b o tHe' pl@ebr, such as a
by sulfur, for exanple, the terns "al kylt
1'ugt w@hgrypqqﬁhcﬁad whiopriy kbleito made: m’chanyqlgemhﬂut the periphery of the
a cti denot e al kl}é al kﬁnyl al kynyl , aryl
ligoss &0 pleraigperinctichriRsihunen 1 nked by sulfur.
The term” halo en" ("hal 0") denotes fluorine,

Iaranether @mb@d@mrﬁeth@ rengl @g fhecplpngaras providadowish wareghips oF the like,
{
ST MR, WEh cBlohi o WG SRR uilonil Q3hE prunesr and which cach

KA RERERRN K thAENS mhgé*s‘s THeX @R B serld 1ﬁroydorre@ﬁ& slots located
phenyl , bi'phenyl, "t erphenyl, quaterphenyl, napht

tetrahydronaphthyl anthracenyl dlhydroanthracenyl
benzant hr acenyl , di benzant hr ac nyI, phenant hr enyl ,
fluorenyl, pyrenyl, idenyl, aztlenyl, chrysenyl.
Preferred aryl include phenyl and naphthyl. An aryl
group may be optionally substituted by one or nore
optional substituents as herein defined. The term
"carbocyclyl |ncludes -any of non- aronatlc nDnocycllc

.
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i ndol i zi nyl, quinolyl, isoquinolyl, phthalazinyl,
1, 5-napht hyri di nyl, quinozalinyl, quinazolinyl,
wa@ioaobd4ms/| , oxazol yl, thiazolyl, isothiazolylPCT/AU2005/001385
i soxazolyl, triazolyl, oxadialzolyl, oxatriazolyl,
triazinyl, and furazanyl. A heteroaryl group may be
optlonally substituted. The term"acyl" either al one
im thel needteripss sol thed ur.isn theisting theeplyngeupihe dlangesra gaused to move into

noi ety C=0 (and no a carbo lic aci
spfegend delapsadasenbgs qtﬁg PHERBIEEE )TBWOVME Alepfiom the
I kynyl, aryl,
nﬁgﬁgﬁyggép?fyep?@;@!’ 1{1%/ e ﬁg@%gtb%@ocycl yI resi due.
of a i nci ude for t .chaj n or .
Pg?é}%lpé %F}ggq%% sl?teaé‘ranéimg t;% g@gtprggldgigzé@ﬁafockmg means in the
b

fgféig {Bg ﬁégg}/ﬂ{a agé,ﬂggagﬂqweﬁfefeg?ggg%% %ICHR?@;?%%%W thté%l over )t/ e needle boss
dueingraghgentan and disengipearay bf the ndediaboyd with Ohh‘:‘emhﬁiythe syringe
tri decanoyl, tetradecanoyl, pentadecanoyl,
hedyadecanoyl , heptadecanoyl, octadecanoyl,

nonadecanoyl and icosanoyl; cycl oal kyl carbonyl such as
Alyerhatpreby)ih aarehdiodiment oitebe thel anaadamet/ dlsengagement is accomplished
cyclopentylcarbon |, and cycl ohexyl carbonyl; aro

byYSMBE A push/wumlmaﬁbe ﬁ@sm toospizaga the qed i he B])G/a@ﬁefﬁ the needle

R BRIy B Rar ORI BASRIELRRAIEY e sgm o e
1RREBYAEE ¥PMe ¥hd ofifé ¢ hyds@dnean@¥kteh@thto the needle boss. A
napht hyl acetyl, napht hyl propanoyl and

coagfi¢thyhthnt moesg lycated sddduéﬂwhn&uwil abthemengledokealbops the first

k19 TREE N PP G5F%S 5B PGBy RSB BrEpER@scLiiy e mecdle

I
%%ﬁ?ﬁ@ﬁ}ﬂ%{ ﬁgﬁé&%%‘&% cén g%rﬁe aﬁ%géeﬂ g;%oly ?Qﬁé/ éyrmge body prior to use,

adysoakMah& BOGYIndHeabe AsedPhREIRIAARE Hbvédhto position in the end of the
phenoxypropi onyl ; arylthiocarbanmoyl such as

hiagg body taady tfmwlwh@rtiab glungey/ispuishedidowas

phenyl gl yoxyl oyl and napht hyl gl yoxyl oyl ; aryl sul f onyl
WithadasntpHe nysesond Iafgér riRigd mp:mféryﬂﬂydbéaﬁmbehmd the first ridge so that
het er ocycl i ccar bonyl; heterocyclical kanoyl such

as
inhise g faskrigge alﬂch%w;@q@abip&ng@gemerﬂhwewmu@%dl@ppss thereby

f%lﬁl:hgagﬁlggrgrqglivglgzyﬂy t:];llg %@? rog %o}é}l]a% g{]%ﬁan% ?hey rlleae%Fe lyos’s after the

ﬁh%ﬁf‘er%é‘ & éa%@é&f;r)r‘]kfg)gagé HetheRRd t&?ﬁf‘e&%}?ﬁﬁ?b 'b6§’f g%ﬁl use, whereas,

het erocycl 1 cbut het erocycl i cpenteno
dfedr eso (iy elftec thexsgringd hasietnhsed toomyect b @gtlgm)gyh@plungemb brought
as thiazol ygl yoxyl oyl and thienyl gl yoxyl oyl. The R
MEEiagain %yenfg@g@ﬁ@mdwah ﬂv: negalerhosgiag oa§hla £6¢3siQsetith greater force
stg)egset eggure %aé?,%e %q'ﬁrge ﬁ%%ﬁ% b %e ralc bl tgé gl%gﬁgr first ridge,

Sense rerudes gr
fnBe tes8) kel ﬁﬁ) RS n8BYe BBss2Dhis not only allows for
i ndependént |y se ecte fron1 drogen al kyl, al kenyl
gicktgnyase o rwithdra.\mnlgdhgl oegdle bbmfeomaﬁs}eng#@mm owith the end of the
aral kyl , and acy and RB, er, wi.th the
TS JaH mﬁv@ﬁs gwegﬁr SPQITHY P&%}H%t& © Figly that s negAlq becomes

r {
FRABEEE o B PARF Yol i WRAIRHE, GRS pofldrdhoreg into he
Exarrpl es of "am no" include NH , NHal kyl (eg.

Moal kyly NHaryl (eg. NHphenyl), NHaral kyl (eg.

NHbenzyl ), NHacyl (eg. NHC(O C 1-20al kyl,

NHC( O) phenyl ), Nal kyl al kyl (wherein each al kyl, for

exanpl e Cl-20, may be the same or different) and 5 or

6 nmenbered rings, optionally cantaining one or nore
same or different heteroatons éeg. O N and S). The
term"am do" is used here in its broadest sense as
understood in the art and includes groups having the
formula C(O) NRARB, wherein RA and RB are as defined as
above Exan'pl es. of am do |ncI ude C(O) NH2 C(O) NHaI kyl

~A N~
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al so be taken to refer to where a CH2 group in a chain
or ring is replaced by a carbonyl group (C=0.

woe@hberxegl opti onal substitutents include al kyPCT/ABN05/001385

Cl- 6al kyl such as nethyl, ethyl, propyl, butyl,

cycl opropyl, cyclobutyl cyclopentyl or cycl ohexyl),
hydroxyalkyl (eg. hydrox nmet hyl , hydr oxyet hyl ,

Ilﬁw!H @wmeapgdeysto@ thaaictha mdgp a\ﬂé geceﬁ%mnwby m@\temsﬂd on the plunger and

th t.h t h
BE HESL Bh Lo TR P F sy PoAting i APVEERE el et egeilged above,
such as met hoxy, ethox pr opoxy, butox
I%ry tareldy @mwan&;twmmbﬁxga)gagﬁ sheoneedla bqsa at Hheesndyaf the syringe body

hl th d
b Y B AR M 2R R8I oss vt e
1{813 ﬁadrféiﬂyrln@éﬂlsouseﬁmkﬁéf\%n@%ﬁ{&%yC1 6al kyl , Cl- 6al koxy,
hal oCl1- 6al kyl, cyano, nitro OC(O) Cl- 6al kyI and

r
T e T R O
t&(&aﬁtk )Prefe%‘blf ﬂiéﬁ@éﬂle Bk i%(ﬂut@@ bkas n&&’l@é@%ndfﬁrtrfdges to assist in
O C1- 6al ky and am no), phenoxy (wherein phenyl
drgeaingz thepedside busstdspttcl&lbbm ast totassistale phimgetb Guaky hnd disengage
hydr oxy hydroxyC 1-6al kyl, Cral koxy,

STeg‘@In6al kyl, cyano nitro OC(O) Cl-6al kyl, and
am no), benz ony wherei n benzyl itself may be
Ahemn@velyua)gdgq may eepgowdg@/ algout dlag ]zqrtpheﬁsaof)the mgeidleopss which

6a|kox

r oxy Cl- 6al k
S SR ey Rasbntieg Do oS Ten s al e i Shahe syringe, to
I ! yl
egﬁg%r a%'aﬁ% A g%&ﬁb&ﬁ%if Efel Ig%h%gﬂo?g’ the?%ﬁl gﬁLﬂ‘ﬁ 'w%l l})g unggrstood that
thie reltiyé positions off m‘tlga:ydnarmeSs nehyibeapyéraed.no) , acyl am no
(eg. NHC(O CH3), phenylam no (wherein phenyl itself
T‘EYS el dife dﬁ@fen%ﬂ Retdolh&ad, £ mealﬂk’ o@én%%eﬁﬁéht 1sgf'i‘b\ﬂded by a multi-
droxy hydroxyCl-6al kyl, CI1-6al koxy,
stma tlaead ahd mo@bﬁf@ﬁbl@éﬂﬁwibremd‘t dreadbhaving tutaper to allow rapid
fornyl, -C(O -al (eg. C1-6 al kyl, such as acetyl),
@&@69}“5 msu(@@en@clggg@]ce such as acetyl oxy),
benzoyl (wherein the phenyl group itself may be
Aunradigiongliidgé may bd pegvidedin B il lpgtiphdrsilod fhehyydings pody where
hdro 1- 6al kyl , Cl1-6al kox al oCl- 6al kyl .. cyano,
etnﬁs eg @enwmmaﬂg& a%iyﬁ?trtgﬁrew s dtraliowehe Basle boss to be

bR eopBFPI i Sherif ord rglde i SN BBpigonl
ﬁ@ra&ﬁ&@ﬁ&‘lﬁlst( Ml%é Qirtil gheiiineiak $18d heedBybdie if tridehBore engaged with the
substituted e by C1-6al kyl, hal o, hydroxy
ety Qlurgsr Ipermnmtrmoylonhal oCl1- 6al kyl , cyano,
nitro OC(O) Cl-6al kyl, and am no), CONH2, C(]\IthenyI
Prdteabiyrthp bad v thet gﬁhge bedy Beehled tificnll ibsidet td @thie gterility, the
by Ci -eal kyl, hal o, hydroxy hydroxyC 1-6al kyl,
sepl bgmg@xgkenmlb@p yhegmeﬁlﬂ is beapghbdown ditg the in use position by the

LR ST hCale. A0V Bbrs R RRIEH by RRLSh B S e Hbrane which
Qﬁé&ive@ﬁé&@&ié’ ofhen¥E1d iBRtvked. q’iﬁls(iiiﬁk Iﬂi?é%dvagtage that any fluids

hal oC*oa cyano, nitro OC(O) Cl-6a

aililnhdm)wrfiﬂ‘ub-lﬂ‘leﬁ;ddy(cﬁ dhe Siinfge azllslo;ﬁerrﬂiucihemn et digposelswithout leaking.
et hyl ester, propyl ester, but am de), and

ARt ERAP p(tl@gtuﬂ@gzthwa} it IP%%@ rarrélaloxalelﬁ s¢a dpifiesfopmyof say a cap
h{]{;@r&ggﬂr&ﬁié X/h‘f“ fsteif{ngﬁ rhe ca g@f@gﬁ%fneggreﬁEX{il to rqtam any fluid
BYtbsky ] (attached at CZ C3 or &4), pyra2|nyl

pyrimdinyl (attached at C2, C4 or C5), pyri dazi nyl

(attached at C3 or 4), s-triazinyl (attached at C2,

C4 or C6), as-triazinyl (attacled at C3, C5 or C6),
v-triazinyl (attached at C4, C5 or C6), furanyl

(attached at C2 or C3), pyrrolyl (attached at C2 or

C3), thienyl (attached at C2 or C3), cyclopentyl,

cyclohexyl cyclopentadlenyl cyclohexadienyl,
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particularly Cl-6al kyl. Particularly preferred Rl
i ncl ude NH2, NHC 1-6al kyl, N*-eal kyl) (Cl-6al kyl) and

WORIO6A G448 - 6al kyl , nost preferably NH2. For R2ZPCT/AU2005/001385

Preferred RO and R10 include hydrogen, Cl-10 al kyl,

aryl (eg. phenyl) heteroaryl (eg. pyridyl). One

particularly preferred R2 is cyano (CN). O her

Preéifrably ca ciRdiorotap@oterting klegVe is(prgvidadahat tisO2®iosed periphery
Pr, CO2ByY etc) and am do, eg. H 2. Exanpl.es of

Qe ahmesraueE; el ‘g iy apisgertiere Fichlghets esands &om e body of

e C I vl ] . .

e SVt AP PR S GRARK o Rt Gt SR ek PR entally

débrddedy|rknueringable symigddayigedub @ﬂd/brdakh@mﬁ%z@t@ﬂ@ pext Yefore

and n-, sec- and t-butoxy), phenyl, halophenyl,

mse@ssaky phenyl , am nophenyl, al kyl phenyl, hydroxy, NH2,

NHC oal kyl, N C1-10al kyl C 1-10al kyl (wherein each

Altkybghnseh becitchiep @ pretecingllédveroonid congeivably Beaktiied whee again to

including trifluronmethyl, trichloroneth

|, acyl (eqg. )
merye the plyaees/from being espyessedyaftedt lysovit (il@wnktép n(mcﬂe following
T R G T -
SHabir&Htiné Eﬁlln ¥ ih th@vidifty S6@RGe it Kitéhdsaon tiidyshet 88d of the syringe
SC1- 10al kyl ) and 2 of adjacent R3-R6 form
baeyhwhenfdiyoxighdrlengeso thataftaribe neddies itselfivithdradn R e body,

may  be hydrqgen._ In gne preferred form 2 or 3 or 4 of
g Phengsr BasReryghen off so dhad tirapneidn depresedagsion fhugthe syringe

r I Lace - of I%
S, BEBr S it B BN AL 5 R e
WiByuttng raédnd GbRRiatddefdwith 1RMuRLIt §6bOeLKhdS&d again from the body
(saturated or partially unsaturated), heterocyclic,

off the springeet eroaryl . I n sonme preferred enbodi ments, the

ring formed has 5-6- menbers. Particularly preferred

The pRngér by e ofbodiuieble anRtwbeilthoBdh ggéfeﬁﬁl}f he Rh&t thereof is
ring. Exanples of any two adjacent - taken

re@@%mdrto withistaad the oHsYimg forpesrmecesshry to-engage aridediagrignge the needle

-4, ti ly.3 4, -0-CH 2-0, O (CH2)2-0O
%Qﬁ%a%r‘éﬁéﬁé ,S%JT@Q%QQMCH} . - (CHz) 2- NH( CH2) ,
-CH2-NH (CH2) 2-, -(CH2)2-NH, -NH(CH2)2-, -NHCH= CH, .
Thypepn sealmgthe dpwer pegigheny @b the pyngegs @350 that it acts as a piston in
- CHE n = N=ECHCH= 0- CH=CH CH 2- d.- :
SEIRIRT de SREPa A B BB ATRER™ o RSP HTRE A e ot
[t BertBoe S ad Wetl e by Thdask bF Hivdr Wistdh @hde0r dt&-sefirgd membrane
aryl (eg. phenyl), arylal kyl (eg. benzyl or
lceted labotmyity pergpdgty. (eg. C(O) C 1. 10al kyl ) hydroxyal kyl
(eg. C1-10), haloal kyl (eg. Cl1-10), carbocyclyl al kyl,
Taé arveativh & thié of patieilary&ler &l fut theGREMRGY ﬁbﬁ’cbnl?; safely retracted
heteroaryl or heterocyclyl. O her conpounds whi ch may
hfderarsas hutiis provadddRaR safeiebiactod somdition prioh tr wgeewhiich can also
agents accordin the inyention are fuyrther
Efg%la SisB0F SHid 8- ifﬁewgﬁ fp ipéasmﬁ Spestrodbudh the peedle, the

. . .

R S g e
hevoaiplished remyotbly hthaiubedf the phuer.COBTBIEE veth theudeafages of

or prepared via nethods known in the art of synthetic

wsealiniacthe REmiga body Wik rémaceaRigrspileonadfTiysigpmembraris,sot only is
or.th repar.ati.an _.of co nds where X, is. n .

Ui 2R ek gfie: R Ro domG el sBReerous fuids

ﬁﬁ&ﬁ}‘?%ﬂéf&g%ﬂ%ﬁ’&ﬁ%&h@B@d&%iﬁtﬁQXgﬁn%é?P' mel ononi trile

I'n the presence of a base sdch as piperidine or

N, N-di i sopropyl et hyl am ne in accordance with the

general i sed Schene 1 below Schenme 1 Alternatively, the

al dehyde may be reacted with nel ononitrile in the

presence of a base, and the resulting arylidene

internedi ate reacted with the appropriate phenol. In

an alternative nethodol ogy, the appropriately

substituted rt/20-aroyl phenol, aniline or
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contenpl ated by the present invention, it may be

necessary or desirable to protect certain functiona
w@e@aps94whi ch may be reactive or sensitive to PEEAU2005/001385

reaction or transformation conditions undertaken (eg.

OH, NH, COH SH C=0. Suitable protecting groups

for such functional groups are known in the art and

Yaapping off B nlunges abrodandass tersyrisge hatrideffectiveiferesubseqitent use as
rotectin r s and.net hods,.for. their instal.l ation
B Eoov g AR and Faretii B tetst s o ragans B o s Heedle can be
' ' i ' ani ¢ Cheni stry,
P e R B o™ ol Wi ey and
L.e contents of which are
$9%= ef erence. The | evel of | RAP

,nhibitory actiyity of the conpounds disclosed herein
NRENHqE Mpy P %e tiydgistead fremdhe fqlloyying sonrdispijing description of

' iJ.ity of the test conpound to
lﬁﬁﬁﬁgggﬁﬁgﬂgﬁéﬁgggﬁﬁﬁ&ase activity of | RAP, by
ssessing the rate or. extent of cleavage or . . .

IB3ER it T Ao s SoRAgaL AT A QTsand DgRicR e inveption utilising a

AR BRRPI B BBl it plunacr and pecdip bog, gs wel) as 2
lacldngbush toassay thenflenghufiehgss; at e or extent of
cl eavage is determned in the absence of the conpound.

ﬁﬁﬁﬂ‘%@ﬁ! B hi¥d® BEUGEL O Wb\ ﬁ%epémﬁb(&iﬁgh% ﬁf; the invention

cleavage of the substrate i n the presence o

wtdisp thebeodips had shitefor teoginaentbeisuwes tid plufiger and needle boss, as
inhibitory effect of the conpound. Thus, there is al so

Yy :
welbas laskinghushda rgringbe phumgar aitertuses | RAP i nhi bitory
activity of a conpound, conprising: (a) incubating
HipaRe, 3 @ drBRsestibsdl vadve ofia dugher embodidestentdsying hegish/pull
herein; and (b) assessing the rate or extent of
%i@8yvage of the substrate; wherein a reduction or
inhibition in the rate or extent of cleavage of the

s gbrst 4 istassrossheactionatpaeve of tuo embodiment bof thesinventionashoweng the needle

of | inhibitory actiyity of the conpound. Disorders
?ﬁﬁggﬁﬁéb?Pbﬂgfm%%?%%@ﬂ esirabl e or excessive | RAP

am nopeptidase activity is inplicated or involved may
Figetegde, sy §d and fe arerrirass-stichonal eievasfitbe campdnetits bf another

Al.zhei ner'.s.di sease and ot her, forns qf denentia and
PR it B R en Ll G e & hr ough head
trauma, hypoxic damage, surgery, cerebral infarcts or
Kiguie ¢1la ¢abzited aowspegiionsd yiet oka Aeist lock bysloar wise i varbas
>Cl_at t hat the conpounds of the present
ﬁﬁ@%ﬁ F@ﬁ%ﬁ£@3%ng“B% useful in enhancing or inproving
nor arning in normal individuals, ie. those

_or | . ; . :
ﬁegtlres ﬁ?a;#qt@eigedrqreﬁ seeldpnal view pha RBIEe; Ws usewithdbe twigsklock bush

ﬁﬁﬁg&%Q@d above. Menory or learning (eg spatial
earni'ng) enhancenent refers to an inprovement in the

bility of a subject .t norize or learn_jnfornation
Piﬁufec% 06%85&@%94?? ﬁ?é?iogfgﬁ@m ofasiyaee apeadingdp one aspect of the
: 11 VE ' "t SCQre' r tained
iBFSley But PRAGHIE ALl e bP o BERCE felos PR bsS LG 0Bt
thedee, to adm ni stration of the conpounds is taken to .
be an enhancenent in nenory or |earning as
appropriate. A nunber of well known and establi shed
tests exist for laboratory aninmals and rats and m ce
can be tested using these, which include the Barnes

Maze paradigm (G eferath et ah, 2000), Barnes Circul ar
Maze test (Lee et al, 2004) or nodifications thereof,
the Y naze test, or passive avgi dance test. These are
as briefly outlined below. 1. Barnes maze Nornmal nale
Sprague-Dawl ey rats are inplanted wwth cannulas in the

| ateral ventricles and allowed to recover for at | east
three days. For the Barnes Circul ar Maze test, the

maze conprises a raised rotatable white circul ar

Y . A ~ " A~ - o T 1
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During the acquisition trial, the animals are placed
at the distal end of one arm their heads pointing

wawmg/0twasn t he centre of the maze. The ani nal SPEr/aU2005/001385

allowed to visit only two accessible arns of the naze

for 3 mnutes. At the end of the acquisition trial,

ani rrals are repl aced in their cages for the |ntertr|al

Defaded, Bescrinfio thenDraveingst i on trial, the ani mals have
accessto al | three arnms for 5mnutes The first arm
léc'fBHrr@jto(th@F iduressgearilly] theye artlsBowt Vagouosyriipes g@ﬁ?erﬂgﬂ

ratiqn O;‘WE‘J{S gent in the novel armis docunente
TR ezepeeddd thipugheyt the Figwres; yaich compriges p syeipge hodsnt2, targunger 13

h h bl
A °L, PRSP RE B S 3 4 Ml e
remen‘ohr the |l ocation of the novel arm and w I I
%#ereé?rgﬁg ita e Figpeasdn gemesal bﬁtetO(thgmsc&martlwm) thersyringe body 12
I
1 DA sy EO0E Lo PSEAR Sk RS BBl sl G ot 143
rieiteenestalanaitly edtthebRa S RS RO BoSFl Y2 kasaﬂ'(‘SP Hi@ér]nglfe ih 5iRiline

inall three arns. Aninmals are surgically inp
SyFipgesNars U@lﬁ@hhabdmmﬁha symngereodyoi2sfbmtthe odtside of thereof Rather,
.and the

e DT 1 5is 1offiEe S ATy ingiaefe bodnabing syeate. e disaspedn our co-
pefdingsiCt Qﬁpﬁ@%fﬂei%fb'ﬁ@@& B eP TR {T{’lﬁl% ﬁtﬁ&bﬁ%eémntm of the

conmpounds s are adm ni stered
syrihgbbody £2 isndloeddyaiemeastiarrhembiank M 7V ivBich BAy 9@pl§nctured when
ndwel | i ng cannul a. These conpounds are given m ns
thenegdle {hés gquped toa@qm downwards ranénntoﬂmmmermsmoarvehere the boss
rned r ho a or, at. | east. 6 hours
1t5q§&ieﬁ§§ ERLed ¢ 8 mt ?reﬁgﬁgaﬁétﬁd o0 regendével arm
g @s ﬁs@ure of the menory enhanci ng properties
legldois alsgripevided with ma@gailol@s enlorking Gecbhaewsbens 18 about boss

E e el Rt
ANRESirh g8 MolR |19, whEe (HRARSHE 43N Pordad agwha}ﬁ‘d& th@VHedfSend region

aversi ve conditioni ng behaviour to measur
Iffaci litation of menory retention and retr|eval The
testing can be carried out in an apparatus that

A torkirgy groote 89 lid 10bite@bow tﬂ@fﬁeﬁﬁélﬂﬁf&ﬁsﬂﬁeeﬂ?@%ﬁtlgd
by a guillotine door. The floor of 'the dark

t t
A An cr oy QAR I6R R IDLEEG Bh afienl 9T (P BRI Ege e

phur2sr 48h Thofeckitg tabl 20i rattes wadh. thOWdkRg gdevé il9 SJVhérf ﬂh@'stem 21 of
known as the acquisition trial, the animal is placed

thctmpltuﬁsenIilSémﬁ@eimrtbﬂneedI@bessenguu |l otine door is
cl osed once the aninmal enters the dark conpartnent.
Hlmed @3 tihalsd ardviddibwitk , pidtoe repiom 2l ab@ﬁ&ts\lsﬁ/eﬂperlphegr which

civv-l evel electric shock (0.5mA for 2s) via the
sealy ggainstiibe msidedf thessyringa bedy | atwihaneinseresd thgrem nAltha@a shown

B N BB S 56 P o
séctfﬁi‘taSStfcﬁ a@farfaR8e@Bht wod Bk p% anidre Eﬁtté@togﬁ%ﬁb? Klimline style

the aversive stinuli. Animal's arfe to be sur

sympgea rimehlsmbodanemutfoumven thaplonger inistrbigfelosd Mithtdidgdhal

bventrlﬁ Each animal is tested twce, and the

FAg g8 23 IQuepvide Zegater Zigidity s ahtogaavasd tm@lptle@r Ir3gitself from
e | es est

e B TR (PEARE AT ARERREE Mol R dp Rigagsribed below.

|nh|b|tors intracerebroventricularly via a chronic

i ndwel i ng cannul a. These conpounds are given 5 mns

before the acquisition trial. The animals are then

returned to their hone cages for 24h or 48h and then

tested again. The latency in entering the dark chanber

will be a neasure of the nmenory-enhanci ng property of

the test conpound. 4. Age-induced nenory deficit node

Spatlal Iearnlng lnpalrnent |n aged rats is mell

I T Y 1 '

o
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conpound. Bl ood sanples are collected by tail bleeding
and glucose |l evels neasured at various tine intervals.

wabmeetdsest of chronic treatnent of | RAP i nhi bP€DAB208/001385

gl ucose honeostasis in aninmal nodels of type 2

di abetes can be investigated by neasuring the |evel of
s%ecific gl ycat edpr ot ei ns i ncl udi ng haenogl obi n and

A breakazaoveer weakseregion L igprorided @ba svisabje lefcati®npn the plunger 13,

10t b B Ro BT Bt i g B R0 S0 Bideor e

%@M@é?zﬁﬁﬁ§%&ﬁgsd&&ﬁg}fgdg&hsacrifice | evel s of

gl ycosyl at ed haenog In and fructosam ne are

rm._ne: [ St andar d ogedur es. Type 1 .
e SO Ty PR Pl R R hihe e BPoents.hich make

irle ahiiRRedle SoADE] i

lgggﬁhg%%gdingeaﬁd glug%?gVﬁ%@@?gﬁﬁg§%3§%%8§%%ggfggﬁ%phmger13
andreendedleckdv dllse néBide B fsqurovidéd shthanbasstiSeaitsepperadnd. The other
é RAP i nhi bit or %g gl ucose honeostasis in STZ rats _is
F?WE@&O&&{%%@G Sothodiyentp arq refesencssl veiffetherspme reference
f@h&&@ged proteins including haenogl obi n and

fructosam ne in serum Long termdelivery of |RAP
bl pod sanpl es

ﬁ}egge(%igfelo %ls gécag%/;i ]?%ﬂnﬁltylﬂfl ' aﬁifg%%é%qge qg.n},@el;@sanglﬁg screwed to the
8 e TR Al Er i SE P B Y i internal

(fehaeyibreaded sedion 34 amerritbe@ledRsl U € The GArbd héveRir §@4Sbe any
may i nvol ve ot her neurodegenerative di sorders, suchas

qieRrsutpllg soigde o wulibstartihisgd.e Hsvillbeswidesstoodithetinasome

disorders of the,CNS, particul.arly tho
B BB BBy e Roen b gV b Rerte st el dhergiopaegso that
tBé kShPdadtis 3HTRe ncHddOBSRNS, RhilkiRe ¢aRAE ?Pﬁ%ﬁ&;g 18Eated on the end
system including cardiac hypertrophy, congestive
dféhe pluhged 1.e, hypertensi on and at heroscl erosi s,
di sorders of devel opnent and/or growth, disorders of

THeeaddeRsrad %lmru Of BUS LRBLIneS R RY gvdﬂ o thrdd'sBap AitXhrcad 35

i ncluding del ayed | abour and/or reduc | actati on,

lgented mathe eegion Betweenttlse pistonepartieal2 dnd thel hrdsk ofywoiat 24nA
subj ects: humans, non-pyinmates, |ivestock anjnals
ORI ,IO%ﬁ%@f 36 sdagpteingidie appergsgiog)of the body 12.

AT
Tl are T BBRer oS modhi] dven i Briaybragty o snansgegeede 14
(RTEERER (P en SN Tin U bITRURERS LARORES idhe) il g region

of ehd barre]l di6b Attieptoiger AB i§ Heniroyanéd shasHoalreREAUS d6lubn to be
the invention are adm nistered to the subject in an

ipjRatedi(Agk Siovin gnto dhe bodyal hefithe syfings. i ABertino umjectionis given, the

| RAP .| nhi Ri tii nount |s apount ich will at .
el vl TR iicot EngPfhe e o bt fengved into
cAghgathdi wilt W nREdIL MUls ik MRS DBRRIdd. EdINARRg bR retraction
functional interaction wth endogenous |i gands,

gidhe plonger 13yandheredlet Meintartiettiodypdld, irteadatthonedis e4iday be
I@r indirectly pronotes nmenpry and/or | earning |oss,

aesA aprashage sidace ansrkesaused o band dberahy making i ingperative. The

t | [ ' . t.rea nt effective anount
AP 0P Bl BB ol R BB EE b B0 so s o
ré@im thie pliafoeel 136 MHatlhdtibe. ThEpRASES R4ndPSaPPed 6818 BRak point 24.

at least partially attains the déesired therapeutic or
prophyl actic effect of one or nore of: alleviating the
synptons of, preventing or delgying t he onset of,

i nhi biting the progression of} or halting or

reversing, partially or altogether, the onset or
progression of the particular disorder or condition
bei ng treated. Suitable dosage anobunts and dosi ng

regi mens can be determ ned by the attendi ng physician




of the active ingredient; as a powder or granul es; as
a solution or a suspension in an aqueous or

wmorvemepdeus |iquid; or as an oil-in-water |i gRECTAU2005/001385
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emul sion or a water-in-oil liquid emulsion. A tablet

may be nmade by conpression or noul ding, optionally

Wi th one or nore accessory ingredients. Conpressed

Waih! the plumgygr b2 diseklpd ad theynaedleprdelssit and retragtesiinsidb ke body 12 of
machi.ne the active ipngredient in a free-flowi ng fQorm
§fERinge %I%W%é@ﬁdé?ta@}’a pssend 5pay; HeaPe ispPReo el

bi nder (eg. inert diluent), preservative disintegrant

Figyres 2o dind Rbsshawchfugthec alteanate eorbodiméritrviktede ke yompegments to those

TR R T O —
AR e T o B Ao, st i

thivedrhbddigient] Tl thisedate thElkesendbl @fferem@ys Hpiih B6ad the B&ions of the
coated or scored and may be formul ated so as to

nredls biss 4 end end eb theplnhgat 18eSpasifically thedoglsing vabs and threads of
' di h [ [ f I o .
5 Bl NG e YR LB TR 57 o et
dpeRd BontitheldhE SRR gﬁggéﬁ LASRHORNO MTHeSe mbAPlvah $1918Y8 arranged
optionally be provided™with an enteric coating, to

qhony thebetop off daseeedle sk 1S aothdwie Thié slotd@imrbmicateveith a hollow

st omach. Conposj ti ons suitable for topical
waihedew 3P sedhativhendhasliph37 ave insrsteddniorige slots 38 and the plunger

I Sl t he aetiive. ingredient .in.a flavoured base
FR 19l 08 Ol Gion &7 27EP Dbt et I Y (B neiE boss by
Viadk o MRSty 40. "ScHeifitid&lly, esk RS &bvaNn débibih theefkled
basis such as gelatin and gl'ycerin, or sucrose and

mgionis af figrob.afdheraitelthabhss opemfion of thg enttedanentia Figures 6a, 6b is
i.ngredient |n a suitable liquid carrier. Compositions

g ’éﬁlfi‘a?%h%fﬁsé&b SBdministration to the skin may

conpri se the conpounds di ssol ved or suspended in any
Tuintizhtodigurer 3, dhero s $hase amembedinisat ofithe eventiomgeherally

PN 1 GPYPBF G E T OaE DA S VBEET, I SpROioi Ehand Cop 45. Plunger
% Ysclﬁbvi B& lvs)iﬂf(ér/]gfs{aﬁl ﬁgl%n ﬁoisyd%?é?%e‘ab%logg Zrbre?ﬂgnsqofeﬁﬂfég
wax,  sorbitan nost edrat e, polysorbate , cety

aabedimensx , Siftladgayiredd eiho24 isdomtd beladsitpatdve thepigsitn region 22
al cohol and water. Transdernal patches may al so be

o5 e nlenged B nilhealunges 18 anputhed sravidedhwith mstam 2bdrabout which are
sitions for.rectal. adm nistrati may he . .
5P EBE s BRI P E fidsP iy SsBunf Pugif bepberal ridge 42. A twist
IRk thFAd 351(R6t $¥eiRhRy il L1 rocSted GB6Y i i
gelatin or po(ﬁye hyl engyéﬁi;grgﬁw%on%{)lgﬁ [ Moﬁgsgﬁhf %ﬁt%n region 22,
$iorilay tythatilesecibedistelaiongn thmymbedipteasaoftRig 6as
pessaries, tanpons, creans, gels, pastes, foams or
TR BYAY 6f Felsitih 8152 RN RicBEs W dePredéidh 4B AibohPthE Mener wall thereof in
active ingredient such carriers as are known in the
thetentgegion d ppxfale syatmee bOdyyds Ndedles] 4hestaliddse région 15 as described
parenteral adm njstratign (eg. subcutaneous

phaviednwelation fo carhier amiedimenis Logeied abpwimesdleross &5isa Jocking

' ' [ rl :
Y of B A PR R AU R 43 PR g Boss 155
brouibRY Bito Bagieeinesi WRE (1RNehdSTY ot B8 sYhEIbIENHET AtsB@ocated about the
conposition isotonic with the blood of the intended
maer pelof needld baspukoissindneergsooeeifs ovticls teseivies either of the larger or
suspensi ons whi ch may i ncl ude suspendi nhg agents and
t hi ckeni ng agents. The conpositions nmay be presented
in unit-dose or nulti-dose seal ed containers, for
exanpl e, anpoul es and vi al s, ahd may be stored in a
freeze-dried (lyophilised) condition requiring only
the addition of the sterile liquid carrier, for
exanpl e water for injections, inmmediately prior to
use. Extenporaneous injection solutions andsuspensi ons

o o o o, I s o o
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catal yst or base. Other conventional procedures for

the sel ection and preparation of suitable prodrugs are
whpmen294a8 t he art and are described, for exanpP@I/AUZOTIN1385

00/ 23419, Design of Prodrugs, Hans Bundgaard, Ed.,

El sevi er Sci ence Publishers, 1985, and The Organic

Chem stry of Drug Design and Drug Action, Chapter 8,

82 ridgds 4 Wekkdeedted pn dlussteri?d . of theplingehs, sdrendhisdrodight into

whi ch are jncorporated herein b ference. Suitable

Piassre it eipe @é@af a5hEaSsibed g?lowonpounds of

formula (I) include, but are not |limted to salts of

R towsethe vetdly bassdeSpns doldeteimporagiy i theqilaages U3 l’oyaeglgagement of

B erel tefiertindhe BRer wpiav AP SRPEAE P % WLER £ ptger 135
ﬁ@ﬁé&rﬁ&%ﬂtt‘lﬁ Hebdie %‘6 # y?%a%eé’%&ﬁ%éeﬁﬂ@?f ?}%ﬁ&e%dy 12, by means

acetic, propionic, tartaric

dhttle eng‘atmhﬁsnt of the Tedliing rinp ke it thecietdss @3. Velhén the phugdes 13 is
gl.uconi c, benzoic, succinic, oxalic, phenglacetlc

prlledask,ihe moall cidge dil paribe @tephz)h pEplupger engagpofipa the inner

ér?) lgl(yae(?:Xé %ﬁ’fﬁ}uﬁl‘eﬁf rg)lsl% lgav1 i Q(;e’ed all%{ @gfﬁ%ﬁnggg E‘%l]tn jog in use
ASERDI Thaaingal1ethey aeh b s BARANS b erkddf hlfrer. DU

are not limted to, those forned wi th pharnaceutically

ﬁgﬁ?ﬁg 3§ %Whgré l?ﬁéét ﬂ&lﬁgg ma%ﬁé E}Iu%%dscg ﬁ;hglgﬁrd,[ﬁ%é i’% er rrﬂige 42 engages with

i Kiv e 'oRG®R 48 6F thBasédle Bbiés’ 100 frovi@iR kAl bR eHnatdf 168Y When the
be quarternised with such agents as | ower alkyl

Ibianger_e],?) is tlxh. drewimdiahly bgaint, Hyd needledmysk 15 antheb ouydf engagement with
P B0 P IREETPT 38 1edPUIng HaB iR aeRdrorm Tocess 13, the
%%{&Eeglry&g ! S%hmdtl-?ﬁcé AN | Pei HE:ﬁefaGSehﬁ]reﬁr glftb %llnl( #lﬂﬁgérofﬁbuy virtue

ree conpoun dse of

sxaigabemerifof\Wad RifgerirRigeipdbedt€bon e Bém CArBTRRe PIuGAE 13 with inner
sol vents such as alcohols) and it is intended that

piooke #6 ofrtheanasdlgi hask A5t he scope of the present

i nvention. Methods of solvation are generally known

Thé¢ plungehEs &rthen drastnofiilyiback andvby afeasooPibendist lock thread 35 locked
descrlbed herei n, such as keto-enol tautoners,

ar e
2 describert hayean eefereacoto haemberlimen of Kigue oo Haethe needle 14

Ee%%ﬁ%%?lﬁg}ef%}“ %‘S éﬁlﬂgfialﬁ(z(g’ %gﬁeﬁ% g ed Ll gﬁﬁ groli](en off break
BSNDPR LS H&scEBEd {rﬁ%le&ib(ﬁ t8like éeﬂﬁé@&ﬁﬁ&iﬁéﬁ@b' e of

exi stlng In nore than one stereoisonericform Were

g %%gt St 1o ?‘égaaggeﬁée flﬁéé ].Ilﬁ‘%r%!i](l/ n@lg in %g@} % § g&%geci‘?rmgms 4
£1'§d Slt\ﬁﬁerb elrﬁlmemﬁb% ardtreTereAécitrcalab¥inRishify the QAME kéference
form at one or nore asyrmetrlc centres, ed.

ewaentalsowhers rélavantg Refersingto Figame dbthate i9 @%\m an ssseimbded syringe 11
qut %or 97%ee. or greater n 99%.ee, as well as

G SBS rpensicd: TS e OiRIar Bl versioh Sovh asiseparate

LSBT R P BN ASNTPILIe SORDSPR o B0 e

pessHevAdidpy 4000Niehtih eHeaé cases hsOtﬁpere@ Owhick RIeWa Feos ﬁ@éhét like
or use of a resolving agent. The conpounds of the

loskmgr Wiaen engpged svihbsoussndingly dmped omen gneavedifyfaredle boss 15.
and may therefore be presented as veterinary

Atspsh®ininl inistaillib asteevay7vehiph eacsed byounlye slungébl3eto provide the
nmeans known in the art. Exanples of such co ositions

Piston Fgsion3sdeseiabgst &hwveo pthqr&)lse@ﬂm ongartion eftthe embadiments of
external application (eg. drenches |nclud|ng aqueous

and non aqueous solutions or suspensions), tablets,

bol uses, powders, granules, pe13ets for adm xture with
feedstuffs, pastes for application to the tongue; (b)
parenteral adm nistration, eg. subcutaneous,

i ntramuscul ar, intravenous or intracerebroventricul ar
|nject|on as a sterlle solutlon or suspen3|on (c)

. o o .
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As a source of reconbinant | RAP, HEK293 cells

transfected with a eukaryotic expression vector
wEebibeB4gont ai ni ng the cDNA encodi ng the ful | PCEAYLIN5/001385

human | RAP were utilised. The assay systeminvol ved

the neasurenent of the rate of hydrolysis of Leu-MCA

by I RAP. The rate of hydrolysis of Leu-MCA quantified

Figurend andl eissesaptially the samegsithat desohectin relatiombnitemnstsbdiment

§%>r$§Hh€%aﬁain increase in fluorescence (excitation

14 sion at 460nn) using a purpose-desi gned
fluorimeter. Candidate test conpounds wereadded to the
Higutey 6apéd; bsnecifivally show i fleted adwist loctkebusmﬁé layd carredponding
aken.to, be direct indicat f their

PQ@‘LI'&%? B U Hetsith Wb ot O Ygpd 1 pRY P e afaregeationed

e I I

oL O o AT SO Rty s TR E s desired o

ﬂaad@rrtbe aymrger]dcctcﬁh;bletet}emdiseblfe@lfteﬂﬁse bylockixgtBélbRkeP13 and
q% gfe33|on or |ng£ersonal drug adm ni stration
@83 iRgft qf at '?fﬁﬁl’sp‘élnh% ard; hepegriearing theareedieddl ancased in the barrel

b rot.ected frominjury by the needle
ﬁﬁ@g@é?&:@% mgﬁgﬁﬁ?@ﬁhﬁmfﬁ§]§g%ger of injury and
-¥OSSIb|e |nfect|on fromthe H V or hepatitis B virus

Hegh COMERAD toRsREPYs eabefjmeaiscre setpieneerbwiib thesame

lﬁﬁy&ﬁgrg&ﬁﬁgglr busi ness is well docunmented. Furt her,

per sons O are in the habit of adm nistering drugs to
TR, R ENEh b KoL B G 105 b e Soss sectionl
sShhpd!SERrel ha a 1@%%& ré?ee %’9]%1 defail ﬁlﬁeg?bﬁpbdig}% respectively

unsterili orm er e ave een man

raeundentednce edticiladashighfddesmertt 256 saaplegdumeedl e- sti ck
injuries and various attenpts have been nmade to

a fiaSU
B AOGSE ) Snlls SA 1 3EY BERLS Ry e o

amdfspmvmdmves the\fduhgard 3relioztte ﬁtt&ﬁg%@tlﬁst@i 22 fe¥eto. The bush 36! has
nti.on are also disclosed in our co-pending
éteﬂléd@teewl BEPoveT At brod/thoues 65 ek hamplohgerds inmwisted through

thELbEREP AT Te TEAE bR R nhr i iy vt
PefmREANY 16tk 32 SHd HRoSuMbeah i€ 'E[Hr@%ﬁlo@ké@ﬁtﬁﬁf @B'bGrrel 12. With the

surgical needle, in a steril er prior to use, and
pﬂlmgepéB r}mkedt thy paston R ds dikplhcelijagingial inwibinethe bagel 12 As the

u s(fntlally safe manner. At the very
Rl 58 22 i Fetbin foBin feshindeds diatere; Fhet e istaeslebichid6"is held in
Qggqgg% e of a used syringe to protect
agalnst Cl eh?aﬁ I'njury arising from unwant ed
ont wi th the osed needl e once the syringe has
R EG Soroia 6 B ST rS POMEG o b ebediments discussed
aB8NE HRY f{)}qﬂlng&f 15 éeﬂré’ssﬁ(tl dé @at%ﬁ&f th %Qé((ﬁgéé ? 1é|t > @gmpsane of 17

such Ti tion I's 1 ere

oa te passiiy@uigh theant ofl the eRERITIRRT, ‘éﬁé)baﬁ@l Having been removed prior to
needl e/ syringe conbi nation or needl e al one incl udi ng

demgna. nehesyaedlegeass 1®he¢@se<byo logiteabl dockiiaphaehdof thefsgringe body

e Wi tﬂ%h%lg%ﬁw%%ﬁ R PES A uSFG Bt O Remdiedoss 15,
The riREaN¢i 1966 t1is98E18dYin $HE bﬁt@ﬁoﬁtﬁs\é rﬂ%&ﬁ%ﬂy retractabl e

needle facility |ncorporated t wher ei n the

he bo
TR Bt T2 SR RS Be 1 i B kP B 08 AR felSetipmaip from o
rés3Bebir €16 @05 YHdWIDR HheRRid]Thitiep Pody and plunger, and
wherein | ocking means is provided in the body of the

syringe to engage the plunger once it is retracted
after use, so that the syringé3is rendered i ncapabl e
of being used further. Preferably a regi on of weakness
is provided in the plunger, |ocated on the shaft of
the plunger in the vicinity of where it extends from
the upper end of the syrlnge body mhen fuIIy

o, Y T 1 .



barrel of the syringe. Although nuch of the foll ow ng
description refers to a particular safety syringe

whawbgp4as ret ract abl e needle with certai n feat PCBEAP2G05/001385
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will be understood that the tw st | ocking nmechani sm

may be utilised with any syringe having any form of
retractable needle facility. Thus | ocking neans are
Oneyfudie thd syringe 1D agithenfuseédia thy comgation, wheegke tyringe body 12 is
plunger once It is retracted after use, there

b :
erptiet ofiigjectablefivid:I2ng injeet spationyeAlist ugsaibe @e@fille Béiodghe syringe
ed in. For exanple a split |ocking threaded bush
f‘ilsp‘?’@%ﬁa% qqmg??epagﬁﬂgdi ment about the inner upper
%efiphery of the body at the end in which the Iunger
Risjagten pees agai brings the engl ohths rdwrges d p anigi sogtach erihrihe needle boss

LR w5 0 B 5 by WIBBk Wt 15
&%ﬁ@heEﬁ%&hmeQH&Qﬂﬁch@aﬂﬁﬁdﬁhﬂ@ﬂﬁaiﬂUSt above the
['ocki ng thread, the plunger can be | ocked after

i‘ﬁé éﬁ%é%roﬁ %qgelpﬁé) ﬁ%c%ﬁfbrﬁﬁéx@elckt\@tﬂ lﬁ?e %éedle 14 safely into the
I MpOSSPDl € To access OF USE needl e contained in
boE Moty splingd B, SYhd plaBger Tieis kisrerdtisied if thedsist lock feature to lock it
application Tor exanple in one broad form which
sacondlyleind & twpkémof ahthei wepkar regions24, direbynesaderng it completely
facility incorporated therein, so that in a first
uiless il oBSeI BRI hAGRleRs uso, the naedl o s safely
encl osed within the body of the syringe and in a

econd in us sition,. e need i S caus to. extend .
Ren e e igieB BY s Byt 5o ML el e RieiceRioB 478 Variations
ifhggfbh‘ md¥eadike mﬁggoéﬁ{én%ﬁg@%@la H@Elh%ﬁtﬁdﬁt BeWY g :)from the spirit or

i
hi on, and reint e i's then caused
s@ipe af theaigaéemtiomt o t he body of the syringe, once it
has been used, so as to return it to the first storage
position; the syringe conprising a body and pl unger,
Wheoughout the spdaifiepgiontithe woed feonamriset iand ed derivativesaremtended to

hereof contained wthin the body of the syringe to .
haasas UsIveigHhge thansgelusiyp TRHBIEPSS the SOREH ALFgRtherwise.
syringe body so as to retain the needle within the

ri.nge,.bo | N e fiyst storage, posifion,.and
The iBion atslsipd Breim iR foHRsBoRides 8B BBt mapns for a safery

' b t I

P e B PR LR R RRE G Rer an
injedtiva Belookidgithe plhagpoaidibroakisgittdfit t he needl e
extends fromthe syringe body, the plunger being used
to bring the needl e boss into engagenent with the end
of the syringe body; the plunger then being able to be
di sengaged fromthe needl e boss so as to enable the
pl unger to be withdrawn and thereby take in fluid into
the syringe and then to be used to inject sane into a
patient in known fashion; and when upon conpl etion of
i njection, and the needl e having been w thdrawn from
the patient, the plunger is once again brought into
engagenment with the needl e boss and withdrawn so as to
cause the needle boss to be released fromthe end of
the syringe body so that the needle is once again
retracted into the body of the syringe, the needle
remai ni ng attached to the end of the plunger.
Preferably the nmeans associated with the end of the
pl unger to engage the needle boss is provided in the
formof a thread, slot or simlar arrangenent where
t he engagenent and di sengagenent is acconplished by
twi sting the plunger relative the needl e boss.
Alternatively, the means associldted with the end of
the plunger to engage the needle boss is provided in
the formof an interference fit, or conplenentary
ridge/recess facility, so that the
engagenent / di sengagenent is acconplished by a

. . o oy




5 and so that the boss and hence needle itself can be
nmoved into position in the end of the syringe body

wo edp291e8 use when the plunger is pushed downPCWAURN05/001385
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advant age, a second larger ridge is preferably |ocated
behind the first ridge so that in use the first ridge
al |l ows rel easabl e engagenent with the needl e boss,
by facilitating relatively easy withdrawal of the
pl unger fromthe needl e boss after the 0 needl e boss
1.5 ARufedl sirin e ddy felactaPid REdl BEciBY! ih B89 PR therein,
ready for use, whereas, after use (ie after the
syrwheeintths nbedle iscased to retrpetdhtoathpdbdeof the sykifge upon completion
pl unger i.s brou,Et once again into engagenent with the
ne | 1BICHBAY 911%1? #hbeer useddhe syraneafomprisinga bpdy andelunger, and

o) t he | arger second rid

;b EHSHE TR RAEER AR} ol g B SR EER 00 chefithe plunger
ef f@rb Mg rdtrdodsckiffd vsb&oRhMNHE Eyrifhelib SerRRM BchRBE of being used
This not only allows for 5 greater ease of w thdraw ng

t hefurfberdl e boss fromits engagenent with the end of

the syringe, but also provides greater security

ngah safetyt Hginge Slcdriiply thREBINEE HiRrHRGGERRHN GFYRALAGRSs provided in
fromthe plunger once it is withdrawn and the needle

r etthapluager, feeatadhen thershalyef Bedylungern the dtimitytod where it extends
under stood t hat .t ri dge and recess, nma e reversed

ondt?% U eRRgE g HE ﬁ}%ﬁéfﬂﬁssgpgy BGes Tylly ﬁ%&a&@ s that after the

ef f,ReH ' ' : ' .
boe BB inl ARG HDRy BEEKal Akt PRSI LitBfed with the
neddtlengaseans,thé prmgeadis Grolidheors yé tHagR caAiit HesdepfRvddshin,

by a friction fit of sufficient strength to retain the
nedheiebp duhaptapsisting ingendasiigdhe Avringerinpapablesofihsing ised again.
known fashion. Preferably engagenent of the needle

JhosA safetyt yeings dcadrdingaoeithenggin $ obylaiad@) svhefeid theldeking means
fit. Preferabl¥ythe needl e boss is fluted or has o
notig REwidgkpios twistitpsk feafuresnslydingreonegpayiding thnended eeigions in the
boss _e iall.y so as t.0 gssist the unger. t o epgage .

and e B Gurited fa B e SliFe ol PRt Trich o T Bager s

Pr ayitktgwaRad1odkR8 iR BbsiRBRbY tRistihBend hgh

mates with a c%rreépgn&ing gepfgsgionﬁgggﬁyggﬁga nngr

wal dormspdriingethdeadled tpoetiangr i nge, to al |l ow rel easabl e
engagenent of the needle boss therein. Again it wll

4e ARsRiyPyPRGe bB&Irdi3Goefthat d1¥ien POF claifS whlerdih #8108k means
recess ray be reversed. Thus in an one preferre

embsgioedad byt héwisthck fedfturenigelgdimprdoriespquding alestisblock bush having
nmul tistart thﬂead and nore preferably by a three start

t hriteld grarvesdherendperted i theibsiel altihg surngrndelugs kosated on the
suf fii. c] | f.orce itiopal kidge may. b .
o Vs P RS el BV \ORB i 5Bty oo plungeris
wheyhdrbenRae dbéeaas posiaoR by itWitinBRhd PRnEQb&AEage the lugs in with
therewith so as to allow the needle boss to be

"| dbk eorrespengingdelik\grooveposi ti on, thereby providing

security agai nst accidental retraction whilst in use,

SuntA kafeticdyringBRcédsidingeo ReRed E€aid®$ Br chifS YHIRSE the locking means

engaged with the end of the plunger for permanent
r etlp Reaviidast bype evist gk featiws ineldding dohrespondinge twistllpck dush having

e i s 1Bt e hanLBuibe Syanes s iwied on the
g ERE SRR i LR B EES BBt Bt o feBR e plunger i

menbrane which effectively reseals once the needle is
retracted. This has the advantage that any fl uids

wi thdrawn into the body of the syringe also remain
therein for disposal w thout ﬂéaking. Alternatively to
puncturing the seal, it nay be a renovable seal in the
formof say a cap or other suitable fitting, which
itself may be capable of being refitted to retain any
fluid contents. Preferably, a circlip or other

. o o g, " N |
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resealing the syringe body with repl aceabl e seal or
self closing nenbrane, not only is the risk of

woemdiozo4gs i ck i njuries obviated, but so too arBCT/AU2005/001385

potentially dangerous fluids usefully and safely

contai ned in the body of the syringe. Snapping off the

pl unger al so renders the syringe both ineffective for
subsglyirewn anddockedvie pbsitien iy awistingghagiling o alaussathe lygs to move
in that tﬂere i S n@ineans by whi ch the needl e can be

c alrigléalgba ¢ EOTEFRPPYEING helixk gEonyes pBdPesscomypetalydhpeghythe bush.
Brief Description of the Drawi ngs The invention may be

et eafetynsiaringe aochrilimgniotclent Hivhemimg pamnarentiock fekility in the form
description of preferred enbodinents, in which:

Fi (ﬁf mp-Or qtherspratrysien preyentsdhe bigatrom extmitg trough the grooves

v e’ P S e bEVRRerbrons® s Bab iR dBfhen oo bush

boaﬁuym@bmﬁbjgﬁme@yﬁﬁ§$ing bush to retain the plunger
after use; Figures 2a, 2b are a cross sectional views

: . . . oA
St Qe TOSRUTRD 80 5 IRERLLBNL b A% o rerciv
pl urgéle facitity1ReeifRriles therdf, Wothht A% st 861HgRPobHIBA pk@r to use,

retain the plunger after use, Figure 3 is a
cr dbe neesdle isorafily enelasas withifuthe hedy efihediyriege arehinl aogeicod in use

or TRl el e e o BBt gt isssraeape s o
NGRAaT 4 4 AR IR RAVHM cortBilafb Pt BRwiPrashiBn, and wherein

e

5c, and 5e are cross-s onal VIiews o

corthenesdls isatheomisbé o esmOtAgRRNIntS tHe H)(ﬁi"}__l_ ifRhe syringe, once it has

arrangenent to that shown in Figure 4, Figure 6 is a

detDsen sged 50 88 taetimahte the ifisst stfrage pasition; toe gyringslcofnprising a

use. in .varkous enbodi nents of the invention;, Figure 7

'S o ol b e ORECITES PEinier S curdr Sabosiidui s end thercot

US &otdited WRhhe bodPEKHRY o endd oY '

cross sectional eng%ded V?QQQ%?’EQ§§?F S@gggﬁgﬁﬁgﬁgawrwedh

t o loceechipthe Synfigd belyi sovarid iretain thehewdle Rathin tHeesydiap@bbdy in the
twi st lock feature which may al so be added

of an .
¢ héitet somge apsidgn.andovhegeinghe bedy akbthersumingghasaeansrioerged at the

Lo cHHIELPEERRERT Aty LS i S A4S B ety
Fi gofagfing Wi ded i I
g W Sadegas 4508 S T8RN 19l MA et

bodtom theasyrings bogpethe phuhgeEb&hg ubed fteing thg nbedle bess into
Fi [ |, byt to Fi 8. i ticular, th
SR B S B Bt s i e
co j i b sQ far a he .
ooy gittothe RARICHEK (XS BF tndllc AR sl 3o b §rthdrawn and
syrthergey bkdyin TRid #so {HRrsyENaeBh@tHeR t6 bk ke iR)ot Eﬁlﬁéi)n’to a

e

nor is it attachable to the syringe body 12 fromt
outpatient isfknpwarfagtion;Radveien ujoa cvegdéteonlef ingpctionamnddhe needle

"ot Wit et o euiaH S ebScigeipbent o
"L ehDBECHRS wiltl e FRAIb BALOMADiRlrn b ARom i BARC M Hecke boss to be

is closed by neans o rane

pumeleaseddrahele ¢dtbofitheditndedbddy soatisiatle heedI®ionce again retracted
downwards and _into the in use position where the boss

15 RiRdhe Bpdpetihsisgangs sherepdienemainiog atthchedda thyf end of the
ta?ﬁhggiend region 16. The needle 14 is al so provided
Wi otrusions or |ocking web nenbers 18 about boss
15 15. The | ocking web nenbers 18, facilitate gri pping
of the boss 15 in the end region 16 of the syringe
body 12, when the needle 14 is forced down into the
tapered end region 16. A | ockilAg groove 19 is |ocated
about the inner periphery of needle boss 15. Plunger
13 is provided with a locking tab 20 | ocated on a stem
2 1 at the base of the 20 plunger 13. The | ocking tab
20 mates with the | ocking groove 19, when the stem2 1

o a1 N - e o



of the plunger 13. The additional feature of this
enbodi nent is provided by a three start | ock thread 35

wo omanzd48 n t he regi on between the piston portPONAR2005/001385
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and the break of point 24. A corresponding interna

| ock thread 36 is located in the upper region of the

body 12. Again other single nulti-start thread

&r r Asgtenesyrmgeaycdrding tol daad?, wWiketeinithe nans dd3ecipled vgiel the end of
13 is Fushed down initially in order to engage the

necdif @lungey igengasathenaedlerhoss iy prowided ge theform of aehread, slot or

pl [ Q into, the.end region of th

bart ei Eﬁ@a@g&eﬁl ?ﬂrﬁlgree?t?li%%%gep}?gﬁ a‘i“ii“ﬁ%&%"l& Bt lggc?cgnﬁlshed by
dr aiisting the phitlgef taativedhBReddls 8642 (not shown) into

the body 12 of the syringe. After the injection is

(Y le j.8 r ved, f r.om .t atient and.th
%) R pan eSSl TR B B BRBAGERRR M the end of
t hethagadiger fferip@gt Bt ndetileBods Reyroideadh f fofifldraWoRfentional
partial retraction of the plunger 13 and needle 14

i nttbraadertsogdgmént, ortaHeerhdk syl theeatkedl e 14 may be

pl aced on a hard surface and be caused to bend thereby

TmkA Rgfety syri@eetadrdnsy to iEnPs, weesinkRe hitahdBRoESAERWRVith the end of
fully back and the | ocking threads 35, 36 are engaged

so ths plungeetagngagtthepegdlpdrosd & providedin fhesfotiai a sitpde, double or
pl unger i s then snapped off at break point 24. Wth the
pldﬂﬁﬁﬁt il ed and the needl e 14 bent and

retracted inside the body 12 of the syringe it is

Pendsafety syoingielagcardiigatoslainu, melyereinghe breank sysosiettdofith the end of
saf

a DB P hiee? i ety Fdsen R Mot eg Ryaus p Rttt e ocated

o . . !
[0 SBTSAGE 2 AU, RO RLETEPR AL e
s hoad which keclehbediuntwatdlpExtehdisg Frngs) warich @agable to be inserted

present in this enbodinment. In this case the essentia

di finEe eqreespording sloty locpted imthernsgillsrhossso thab uperetivisting the

boss. 15 apnd end of the pl.unger .13. Specifically.the

o cRRger 54k 1 cBel BT e apRb et B fhpt the slot so as
ar eoNRBYENE BéndVal df Md SlufibdrRfors thd dedld o e48% i
mhig%ﬁdepend ffbn1théﬁeﬁ%rof t he pluﬁg%rsls gbi%@%ﬁﬁgﬂm
Theglengattacki t h sl ots 38 arranged about the top of the
needl e boss 15 as shown. The slots comunicate with a

2l AQurdiP g izehRtink oy R lor hRs 8RS 16 WiRgeiR thefik
insertéﬁﬁintoethe sF%%g Sg and the Blungepblsmﬁs ead or slot
t wi atagetieat Btk mbvided with phcRihganeangrie venfoesh dfrsome additional

Ieayin%%the needl e boss by virtue of the rimor |lip
40, ntssteaereeif 4p facilitateaosithiecconrghnvariheiaecsile bess duping engagement

opet i sk ARR e ol po R R0l Y g boay

[mlar to that of Figures 5a, 5b. Turning to Figure
. ffately PEIMEsARROTINSidIheivhesein the meapeatspeiated with the end of

oeritkablgaf o LEDE . FRTREL 08B 11 198 §Wtbhrcnce

pr oy ¢b@blwintitad) Al Sd/RRedscltBRy, 38 tiad tlﬁ’el‘iéf%*ab&ﬁgnt@&lé’é{%a'gé}nent of
y

relation to earlier enbodi ments. Simlar a break

poi the phges withahe sdedie hessdk hgcomtlisbed hy apush/pnll retoron

22 on the plunger 13. The plunger 13 is further

p4.oXisdRly Wridpeacsbr@mgth, claloLs, wikdrihl tRE BngdA@emlkeRfldi8engagement is
first small peripheral ridge 4 1 and a second | arger
peraqsheplichad bjgeeass of/p ptwhgiulll astikhyand the ezdn8® ¢ngage the end of

spegifically Lllustrated) is .al | ocat e bove, t he

p!osf?ls @51}1@5? s 2@6@?%015% FRvided by meeet Pﬂ% fist pidge located about the
relation to the enbodi nents of Fig 6. The body of the

syringe 12 has a recess or deptession 43 about the

inner wall thereof in the end region 16 of the syringe

body 12. Needl e 14 has a boss region 15 as descri bed

above in relation to earlier enbodi nents. Located

about needl e boss 15 is a locking ring or ridge 44

. o Y o g, S "



peri pheral ridge 4 1 which in these cases is tapered,
which allows for a ratchet |ike | ocking when engaged

WO pooblozo4¢®r r espondi ngly shaped i nner groove 46PCF/AU2005/001385
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needl e boss 15. Also shown in detail is a sleeve 47

which is | ocated about the plunger 13 to provide the

pi ston region 22 descri bed above. O herw se, the

opepreaiphery affa sttim cerihobkertchtedat Hegundaxf the pludgér, designed to extend
essentj al | the sa s that described in relation to .

t he ¥ ReREADoNe &H& wdigre hepmplementary ﬁtcga%@g {60 ahgutfe fnner wall

spegdhb ﬁ@é&ilé( bggoa\ﬁo'\x}} tﬂ%%‘tﬁt lr1d%e tté("h@% e wifi! 13%1% \A/Ess%gjthg‘tﬁﬁllor to use,

correspon erew

be 8 @tiriger ffsrmgagect nﬁh @t@ﬁ@a{m&ds@ NeRCthenine BoseaHdShends the needle is
well as in any safety style retractabl e syringe 11

v\,h dradd ivwlthutg theesyringe body pteomteruse;mlc@prthaiqhe bmss and hence needle
r%qgtt %ﬁge 1{1? ac;stttg{n 1%8 X(b 8? ﬁ'liél 4 n | ng}e for use when
l e encased i n the barrel 12 of the
sy?ﬁﬁggn%%ﬁgﬂgﬁg%ﬁeééPse i naccessi bl e. Again features
n.to previous .enbodinen re referenced with the
B et O Biiee R0 CIRol 4 G Fssoeul st riddq s located
W tktind Tl‘lgsfﬁg‘%é’gﬁ] Ctﬂaﬁﬁﬁs@ﬁm"lfirs?ﬂ){ kﬂ&\%’te?eagﬁlﬁﬁ %%agement with

sectiona ape ree particul ar S ctions are s

i n thehaedle dbss3 Bherd®; fadDitathey rethtiveB sy withidyawlwidhe plunger from
entrance with flat base, thread sggnent and sinple

r outhg neqie B@ﬁsﬁ%@h@;wdtmbwm eaused o engage duthe endeof the syringe

pl r.1 Al ternativel solid and screwe ..

b POty g R ifen dselRatRE 474 namgh B REGrDISed to inject a
h Aleft), TGRSR i SGb0aE & i

S% fee)d tﬁge "ug é 35?@23 ﬂtﬁﬁg Qﬁhl&ﬁgeég{g% |snt%ggﬁ§%eédle boss,
t hrhwgim thtseocbamdm g6th. gryftenfordresd asge efSiire engazeniemo ugthe larger
the bush 361they rise over_the permanent |ock 42 and

t heSesPRGhEEEe, fsthnethanéhewalteéénétcn%% H thegrpgess gifesiively locking the
W t ocked, the piston 22 is displaced
ja uﬁg&tp tff@]?%edlelﬁ%sjs barrel 12. As the piston 22 IS

iéd ced in depth it expan@d]i]é n.dianeter. The tw
c SEEECLcRAding o qither glafmdr %ylagmoloi/wh@rsma@e ridge or

shoyp es%g%ttse e OB S R85 B P ocarion

13 getteqsie®etr Whil € SedEStSost B8 a8 &LpdoRidedn kéﬂ%@d&nhﬂ@g in reverse
menbrane of 17 or to pass through the end of the

syrgengeettyody, the cap 31 havi ng been renoved prior to
doi ng so. The needle boss 15 is caused to | ocate and
twcA dafety bﬁnﬁgeobc@érdtﬁgetosaﬂy dige s 2o, (wikesdin fHe thés to
er which al so disengages the plunger fromthe
nee casihly sngage thpoeedle bbss in4hé end bflithe Isynaneedbcody iskpeovided by a

out [.,.or ys Ltion Iun r 13.0 |nge
tetiondi o sBdid tatra%tﬂg Fteindns pgedic pess tegffand
f‘ﬁﬁf%%ﬁseﬁttﬁk% .| n the usual manner Once
fuI tghe syringe en used in the convention,

1hehs ea%%?ﬁ%a'ﬁ”%&rbﬁn%n% 517 hdE B b BlsPeBEh g oedic bos
of ﬁhﬁe%ﬁ&w%% élsgt f;-’svxttatta Affpﬁtge patient. This

action once agarn Brin e end e plunger 13

:lgygbs‘ggeg}gggrt&gv% %}%ﬂfé{l]%g @net er 6%{ )1f)5rtc\],avtﬁ1§{ 51 \f/ h the needle boss
pl uﬁﬁﬁftecilgr hdb ddiéncR @ﬁ%t Yﬁ gﬁ fo%glspﬁlt én%aéﬁl é"@ééﬁ% boss so as to

earlier disengaged it pl unger

r et asacst @t glongagito gng@elanwmiengagd theraﬁ&)em:il e 14 safely
into the body of the syringe 12. The plunger 13 is
then twisted in the twist |lock feature to lock it
securely and is broken off at the weaker regi on 24,
thereby rendering it conpletely usel ess, and
consequently harmless. It will be appreciated by those
skilled in the art that many nodifications and
varlatlons may be nade to the enbodlnents descrlbed
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is provided by a twist |lock feature including
corresponding a twi st | ock bush having helix grooves

w0 beceraa4s ocated in the barrel of the syringe BOADUR@®S/001385

| ocated on the plunger for engagenment in the helix

grooves, so that after an injection the plunger is

wi t hdrawn and | ocked in position by twisting the

20.uAGefety Syripgageordhsy towlsin 19, W thidhherid@s 1sgHpeided Bout the
helix grooves. 5. A safety syringe according to either

c| aparipheny oftthainaedle bossewkich mdies Wish kicorrespaunding depression about the
provi ded tw.st. | ock, feature includin

C o PBETSA A Bt o Toie o iontage e Praaggmsay ek the needle
thq&%ggmkgﬁated in the barrel of the syringe and | ugs

| ocated on the plunger for engagement in the helix

opve so.that after an.injection.the plunger, .
P R SR PR dor g oicipipLAd iR Sy A Tidps g Vidad about the inner
Cor SL LU, GRREe e abR nRR i & Sl hrchBing depression about
t hethbpsiiphdiy ofitlsadeetile sk, 5008 taaliowdtiegsdble elgapement of the needle
wherein a permanent |ock facility in the formof a
r anfPse Wity the SYRER r usi on prevents the lugs from
returning through the grooves of the bush and hence
1. e enfeiyngyridpe aptendgey tofangronp a$slangs Fac R 1] frwkigh thdend of the

bush into the barrel of the syri nq%g. 7. A saf eé?ﬁ/ .
syrivagee hedvidicalydiinitighy ibarlento rafain stesiditaitheseal heing broken only

¢ nerans Bebg KT AP g i bOET BY B SBi0rp plunger.
use, the needle is safely enclosed within the body of
2 oA 915 G ACPAFIINEOCHHE #3in which B9 §92b#6, 2 ubber membrane

nee [ to.extend from.t he body of the

syr‘lsé,h%}e1 ez%gggafgesfeglﬁ@ﬂc%ﬁleééeegfgd%? C%)‘%(eedl e and

%ri nge conbi nation_ in known fashion, and wherein the )
etsatetEsyrngs acaerding toglaet 3hdn whieh theispalds e rempyabje seal in the

of R SRR Shubhe BB SR 5 fla Podfb e o
conpidis b flaid@idYerdald pl unger, wherein the plunger has
neans associated with the end thereof contained within

e . k rel sabl age_a. has f
$cA Rt SRS IO0 S P AABEAY S23ARgRO I o ot
t heprdgRehg sWeldisprblides ¥hbtdRe BQssed Peripiery bf &le plunger prior to
storage position, and wherein the body of the syringe
hasusepizns thorsgiauwheretthe pemgert drteratsfrap tosbdady ¢fdhedginge in the
t he].gfl lfn el extends fromthe od¥ for, rel easably
r et B ﬁgn I BSOS (R BEVER! the @lungsbheing goeidentally depressed,

0Si L ) | . . .
Pocnifih e shhed Bhedfils A BHENIE Al Uit A HeEb R R gessary.

i nt o epgagenent with the end of the syringe hody; the ,
2R SR RET s ackiyding © g (e kiR 1jadons st be plinger i
ne o 0

i ares To Sftednd I RARNSE 1obfsRlr fUEEbul Ppey g the case may be,
andnddesyary o dgaps end HRendlige Clie SR otk @n thePetld Mhe bytinge body.
known fashi on; and when upon conpletion of injection,

?{:gALstaeﬁ}g gﬁ‘ﬂ{g% a%@(‘ffdﬂ%gt%%@ O‘Metotf@{a"i‘ﬁﬁg 7145 Of! %@reﬂﬁﬂe\?\nﬂ%%s for

r 1I's once ai n“brought 1 nto enygagene
t heseating ki loo®s parishet bh tHegpinged, RSthhit 68t 9€ a tpidon in the body of
needl e boss to be rel eased fromthe end of the syringe
bodyicswringeis bhannewieatiprnl sresss ingduding atctesetos dnterfersnce fit, or by
t he_bod f.the.syri.nge, the needle reminjn ttached .
t o PREGIF et e R o 08 K30he Srdhe logted abS5E periphery.
according to claim7, wherein the neans associ ated
with the end of the plunger to engage the needl e boss
is provided in the formof a tWWead, slot or simlar
arrangenent where the engagenent and di sengagenent is
acconpl i shed by twi sting the plunger relative the
needl e boss. 9. A safety syringe according to claim S8,
wherein the neans associated with the end of the

a o o "




the plunger is engaged wth the needl e boss, so that
the boss and hence the needle is held within the

W@ bn0g4dody prior to use, and so that the bor&T/anezhos5/001385
hence needle itself can be noved into position in the
end of the syringe body ready for use when the plunger
i s pushed down. 15. A safety syringe according to

a syMifde 1BA500R ! ttS%e drawings.

%ge h‘ﬁﬁgﬁeﬁhe fir ?“ ltu Bsrtlg%lge sochtlédg(gﬁl8 %eﬁé;%%?tﬁg%ﬁr?@c? ridge s
all ows rel easabl e engagenent with the needl e boss,
thereby facilitating relatively easy wi thdrawal of the
pl unger fromthe needl e boss after the needle boss is
caused to engage in the end of the syringe body ready
for use, whereas, after use (ie after the syringe has
been used to inject a patient), the plunger is brought
once again into engagenent with the needl e boss, but
on this occasion with greater force so as to ensure
engagenent of the larger second ridge, rather than the
smaller first ridge, in the recess, effectively
| ocking the plunger to the needl e boss. 16. A safety
syringe according to either claim 14 or claim 15
wherein the ridge or ridges as the case may be and the
recess are reversed with respect to their |ocation on
the plunger and the needl e boss so as to provide in
effect mating in reverse geonetry. 17. A safety
syringe according to any one of clains 7 to 16,
wherein the neans to rel easably engage the needl e boss
in the end of the syringe body is provided by a
friction fit of sufficient strength to retain the
needl e boss whil st the needle and syringe is used in
known fashion. 18. A safety syringe according to claim
17, wherein the engagenent of the needle boss in the
end of the syringe is by neans of a taper fit. 19. A
safety syringe according to either claim117 or claim
18 in which the needle boss is fluted or has notches
and/or ridges to assist in engaging the needl e boss so
as to assist the plunger to engage and di sengage
therefrom 20. A safety syringe according to claim 19,
in which a ridge is provided about the periphery of
t he needl e boss which mates with a correspondi ng
depression about the inner wall of the end of the
syringe, to allow rel easabl e engagenent of the needle
boss therein. 5 2 1. A safety syringe according to
claim 20, in which a ridge is provided about the inner
wal | of the end of the syringe which mates with a
correspondi ng depression about the periphery of the
needl e boss, so as to allow rel easabl e engagenent of
the needl e boss with the syringe. 22. A safety syringe
according to any one of clainms 7 to 21, in which the
end of the 10 syringe body is sealed initially in
order to retain sterility, the seal being broken only
as the needle is brought down into the in use position
by the action of the plunger. 23. A safety syringe
according to claim22 in which the seal is a rubber
menbrane which effectively reseals once the needle is
retracted. 24. A safety syringe according to claim?23,
in which the seal is a renovable seal in the 15 form
of a cap or other suitable fitting, which itself is
capabl e of being refitted to retain any fluid
contents. 25. A safety syringe according to any one of
clainms 7 to 24, in which a circlip or other protecting
sl eeve is provided about the e2posed periphery of the
pl unger prior to use, ie in the region where the
pl unger extends fromthe body of the syringe in the 20
initial configuration, so as to prevent the plunger
belng aCC|dentaIIy depressed renderlng t he syrlnge
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