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QUI NOLI NE DERI VATI VES The present invention relates to
w@20waoTaky qui nol i ne derivatives, processes foPCT/AD2108/000914

preparation and their use as pharnaceutical or
~ veterinary agents, in particular for the 5 treatnent

of neurol ogi cal conditions, ot e specifically

neur odegener ati ve condl tions such as AI zhei mer' s

di sease. BACKERYDROXY QUENOL RIXATIVES:; ences,

i ncl udi ng any patents or patent applrcatrons cited in

this 10 spemfrcatlon re here I NCOr po
¢ of or eFhedTosap! MU TSRS el qxrraﬂrﬂ%ﬁv 38?%@%%@00%868 for
their pﬁé@ﬁf&‘tlbh dh®thefiruse s p]idrma@élﬁcdﬂ @odEsinary apkenishie partlcular for the
at their.

ors
treatimgy it FEUHRCEi SUT S ol Brif e R e RgEe e WPl grch as
Alzheiared’ spkésebsenency of the cited docunents. It wll be
clearly understood that, although a nunber of prior
art oublrcatrons are referred to herein, this
QF didak IIN¥ IO i tute an adni ssion that any of

t hese | A!@ ?éf@i%ﬁ&e% fn@l’d@lﬁigoﬁfyt afntd d}%aﬂeﬁt Qﬁﬁwﬁbﬁea%d% this

know e jn.the art ustralia,or in,
specificgfigh #§ %errh% nrcprfp@r%tséhy refereesu e aqrBisgian i lzsl%f‘grﬁle%ﬁweference
constlﬁltéé%of . ThE Hisspeiones thearﬁﬁbr&ﬂbes bt@ﬂél whaotheir tabithotsavseit, and the

spplicash oI fig st 0 Ty e e orrany ig miePedt iy St posoments. 1

will beceBariy mdetsl&mdehateallthough @ nambienef magiangpubligatioms aref refemred to herein,

this re{‘) gn%l %to!as?l{bt cgl[ﬂs‘%mgg Gh" %ﬁkﬁ%ﬂt IR RING {'&oc‘@ﬁﬂehts%ﬂﬁé Patfof the

hou norna
commein gmmalémpwéaﬁlgbyl fhedesin A@smba s rnsaniymtweovfla% and

vol umerpfyife @garf‘fé 'ﬁ%hglﬂf ﬁi 13 blmgﬁzgllffﬁXecpﬁ)r dhiéh 5}1@0?@5‘ @nd the length of

atrophy and/or death rain cel

the hugap e spaoy rémﬁrtérloden% ¢ PRtk Yﬁ%rsors ﬁr fe ﬁ%&ecga%y has risen
si gmﬁtézﬁﬁgkiﬁ’@hlk @erﬁu@eﬂfeQQM@%é @ﬁd iﬂéﬁbasrgg l?grﬁd:nz f oMbsdpubition, and their
ese s are s and of unknown cause,
healthk?ﬁ*ierl‘?ﬁ gt‘s"“&f‘ue % gpfgﬁg cﬁg? “ations in many genes
h av e baBhowghmermbloagiey is ehdractetizal by(modwst redadjonsan thenhass and
VolumF ﬁ)é %15 hsu?na%rb%mn\%ﬂircﬁqg cL th xlf‘e agt%gﬂﬂr %JE(Q&Sdea%S%IQiB cells, these

ozen or nbre genes
changeseare fatinsaro weafeund in thé braqueﬁmat@t-‘dwhe pegchEbith@ r@éwé@g@eratwe

condltFEﬁ'r: Mo Tof BRYE CARGIERRLA &p %?adr@%@éﬂdnﬁﬁ@wh U&Ise' Butthbfdreds of

ten years. hburodegene ative con evol v
differegit armyairom/ e SEP HAYP DITBISPOUD BY CaNEt lgl Gptigrited) Variants of

several H&ﬁbaéganmdﬁee SndRigr BEmly\E (lialeae 6ﬁ1&1bﬁﬁge(nles that hibswrehese

NN N R T ——
condltitﬁisgﬁﬁ e nasn Ean\rybaﬁo Negkddepassatoecordisions ¢diveeghdially after a long
perio cgf;l ﬁebgglﬂtﬂm éefufggc%%%g%s W& cﬂ:gene??rfgﬂr(:f f: hg&g@ & flglsfunction and

rarn-regilon,
death)mfspemﬁcr bmrareglocneg Sinse aymponaby emremveofcdlr’qaﬁeeﬁcurs when nerve

cell lo§§( ch%é'(fs' ORfRYh JTRMr Yl’f‘earfo?rtml',uﬁé el cfi6h 2k, ﬁféﬁ'rotﬂjf QﬁWement) performed

grative cognitive facul %res econe ressrg {
by ther affﬁaterié)aana BREIPTh tﬂtﬁr 3yl ot AL Bt gP’P%%“QPf ¥ Pregeds gl
expredsibr B P@agal conditions resulting in 35 dementi a.

gggu Pra](eq%%%e b ‘Eﬂﬁﬁﬂg Sn Of 1}?%%%%6' fra?c&lgg“s beelcgr%g Ip}{o gressively
impaired and interfere with activities of da1ly living in neurological conditions resulting in
dementia. The precise prevalence of dementia in the elderly population is unknown, but may be
15% of people over 65 years old with 5% severely and 10% mildly to moderately demented.
The prevalence of severe dementia increases from 1% at 65 years to 45% at 85 years. There are
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15% of peopl e over 65 years old with 5% severely and

10% mldly to noderately denented. The preval ence of
w@eaene74denmenti a i ncreases from 1% at 65 year SPADAGSH3/000914

at 85 years. There are SUBSTI TUTE SHEET (RULE 26) WO

2004/ 007461 PCT/ AU2003/ 000914 - 2 many causes of

denentia, but Al zheiner's Di 4ease (AD) accounts for

50% of denented patients _over 65 years of

mamy Gt AT BBE e RHERe DEASE (D) Peepisipn SHeiof demented patients

over 65'3@51@%?@@ zed by progressive decline of cognitive
functi C.

n eh
cal cul 16 A pmg,%éﬁ%ggr%?‘g%@xﬁ?% E&’ﬁ&’g?lf’y Etdﬁ gﬁara&eﬂze% by
progressidg deatint of Begmitive fanctond Ismgnmﬂeinwyethlmlheg, cdepréheasion,

calcula%% f?élf N CI nt {1 :anﬁ,& élpﬁ{lée%{]e% ?%}n'e%ﬁ]tl#s%? &%Eseq{%llléﬁ the

onse
declinekedre sufﬁcm tvrumpﬁmp@rsdnsleaawmwﬂ@abfdlm cABahpys an insidious onset

with sg'\xr fl&éﬁd}aﬁ% Bfhif H@Qﬂs@ﬁ@e&s% aLe aﬁ P?érentf&?éﬁl ﬂré}ﬁ a -related normal

g tive ncti ons. nor ma ne 1s_nuch
declingraEppgmsie Tyneiiams T gomandectings eh &ss,dn's‘-‘élﬂp?netar al and leads

to mildd¥iABARTes. OThé\QldeﬁoﬁJA?Ddb htadf baer @ﬁyéé@sﬂéﬁag@f alf@agh earlier onset is

al t hougg ear | | er Ongf‘? lg 10 .not unco ﬁgq? 5
not unppEiRBods Bk adT U DRt RS ests ST gt roeh e dhyhley every
years)d ahiy 1es obveny 1r5phcylﬁani§fbr thehtotal hasbefintiddiaplivingtwidntis
dlsordallr gsol}fg &(peézianlcy 1;%creases 1% tlé% g&iu\fit%%al s living with this

ect I'ncreases in the
popul aThomtioldgy o&étli) ol wigleanf Thxde isscomsiderable. evilepeeof sheritable

predlsﬁgﬁt%lflfo'i @?xlng f@dﬂs%? 1%(716@651 bl Stf @QAr e g m | 4nldQRe expression

Somne reV|eme

of certaguigyformmal Snek baqoatl@?s’@ﬁe@dmki@t%ff hl@b?rt B :(_%?fﬁ‘ﬁr ral, 1993;
CzechAR9E1 9’@5 ThS RxRELBuMAKEA of Muiflieek beébigebst@las a causative

st TSl i i RS R b R o AD patns
dlsplaf]abﬁcg’ma‘i/&epoagewtnchgndhiirﬂ(a [ﬁhhiymy@brotdfmiﬁAB)/pot hesi s has

now be er sede

di spl agﬁéﬁﬁg cFéES f ns Ofl Hﬂﬁffg %H{hl "er%m
neurogegeheitivy diRjasespbuti is iskiod nowm Wbethplr lémwnptcvm@moﬁﬁnamdsrlylng
diseas préc%gé \51' g%%t\ﬁllwr{%l\%ﬁrlﬁ ﬁie%e?l@l&? B?ﬁfdz‘%ﬁ&ﬁ% atdr\eQample, some

her 1t 1s

autho@m@whw the &P deposiisaesy Ba lﬁglcawesfefa?s@rglﬁb}ar@%def@}ce|r%e°hamsm in
whichdfé Hﬁhﬂ é’ttérﬁbe{oVs%Q?ésEbrtﬂﬁbeA educRld %t@??]ﬁ Alzfés@e aste thﬁﬁs of
aut hor.s |ev e 0S|
nommgyth o RS 5 FETRION Pt aTO B AR LT EREE G, but no
amyldédﬂ plagidscite pfee%rb ireihe badith phistconditios efkreostreas thingpald, such
eposi can e [ ese

i vi BosPepoRRcReteElo (h &R Sl iRl prdBEHE of AP in the brain
Proteoliiic tlemenge of ABPiblyl BAYEL and)y-eecretbag gemeraks therrﬁllloledgth AB, which is
then r%e%ﬁ%ﬁ%&lsmﬁﬁrpﬁndé}nﬁm %O@b)a lglterhai\%hp 9'?1‘31ﬂb'e{=75‘f dtidies have

auo appr oac

shown thet @Imbes.tegoltqanumﬂnem Aﬁrfé@%ﬁt(ﬁ@ﬁor&fetﬁk ,31919§ Hﬁléms%u%?m

Fassb&liddk %9&1)/@0@1 qlr@ﬁyém 0H9ARR N BAGE] 2001, Hoswes&mels some
enerates en.rel e

disagome o st S T S e e S Hgfers consider
that chelshien] BfacilidbesefioRy.EFor Shampllel Hhat alc (202 shaveahiggated that the

R e L o T

Fri edhdd &n slteradtive 2pPOYh, itimadeer propbesddhitdysermyelling the
proteolytic processing of the amyloid precursor protein (APP), which generates the AR amyloid
monomer, a number of possible therapeutic targets may be possible (Shearman et al., 2000,
Sinha et al., 1999);], and this approach is in an early stage of clinical development. Attempts to
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di sagreenent in the art as to the value of |owering
chol esterol |evels, and sonme workers consider that
wehohmeser ol is actually beneficial. For exanpP@l/AlG20081000914

al, (2002) have suggested that the binding of A(3 to

chol esterol mght prevent AP toxicity by inhibiting

its oligonerization. In an afternative approach it

has been proposed that by unravelling the 3

promogsy the slspiAnpe ogAB(fgmg thqd)r@fl tlpﬁgglb]@mgmgatp}ne\@@h Afs while efficacious in

a transREME @ldhsé A3ELL foVATE (ScHETKes Al €999 NeavAb3erdfdth@kdthave significant

a nu possi bl e therapeutl c targets nay
adversﬁgﬁgf}\%@{ﬂ“@r’(@ggr man et al., 2000; Sinha et al.

1|999) I haﬁzﬂsb bdunsuggpredandt dieﬁoslltlibrﬁ(ﬁf amylbid- lﬂtedﬂﬂ'll@fnay also be
clj.ni ev rrent At t T . TUTE, SHEET
imporfiig i ieis e R e R 4B B s S elionss Uistege, dementia
with Lewg botig zﬁmrmaﬁen,crhub&@& system Etttwhb,rléalterbdﬁenbﬂylatz disease, and diffuse

ion with AR, while efficacious in a
Lewy{’%@%@%%c nouse nodel for AD (Schenk et al 1999),

have Heenofhesempeingiheoriss @hils asiinlogy a8} dhathdeausative
step(s)ﬁ@& AV¥BIn thé QQt%}vay |o?f t}féfiﬁtréﬂe?é%rfﬁ ROt RSukliRtion of the AP

osition of r| S
amylowrﬁﬁa#eeraﬁ@e Wel&rﬁ@% &ﬁs@ea&@ W@u%?rsf‘éageﬁf)%ﬁﬁ@% 2001).
HowevdﬂCﬂoL&iea IRadﬂ&g@ Sﬂigeﬁtsdwlﬁ&afaeget &ﬁﬂpﬂhw% lhm lg:eié, ammgmﬁyed to have a
e.systematro . | er boden atz
astnggH0F e 00 ingi S B St tiskie of B E T PR
amelioratingethe declinedn cogstivf funbieoraassdabtod yithineAfdde genetwditve diserders,

. u s)lies wthin the pathway of the
includf @2%%%% ryS%Eéeogeney s and accunul ation of the AR

10 amyfdhudheshypethesig isdbatAde értaused fieths tesjc sourwdation of AP
amylo#D Qﬂe B BkB&k bﬁ{dnfg of co%Q&%nd%hme?a@% Wlf"@ﬁ"@f\é %Bundant in the
to date no, drugs or %ets v\,hlchtarglfl hj.s a,n@?f
regiongnst Sidesid MRSFRSP it WY ogn AUGReSTEd tha, Plﬁg ofohs interact
with AR digrpatibnt dTAR lntd tibials aa plﬁﬁsd muﬁf(AHv@ocﬂtt%amQSQ tonfirmed by

A TR N LT T A—

that redoc-hetikienCu Alﬁqhmtermﬁoas darsgassite H50Arbmr@h@huahg piotlh889%. Both

Cu** a'nﬁ Zﬁ]lh*aﬂaf% gérf‘ sﬁ:o%st% %fﬁ%%{t Alg' %gﬁcpﬁl'e@b?ag& %a?ﬁdg% ggﬂftaﬁ(e’t)’ al., 2001).
The blzurnl@ an oegaal thatmgcemat@ﬁ nmtzé iensAndapent ﬁwdwe spggesistiaat a

break&mv%{ m%étslq{o%osﬂ% BRNEh critibalteR d@ﬁ%nétygﬁﬁéé fdhtdat

when Zn2 Cuy2+°i ons inter
neurodegEREaiiYs P A{CTPOR fapyTe} ot ﬁessﬁ’asemeaaéﬁi%deotée dprosition of
m1sfol(1€d jﬁﬂ)@éin géacﬁ ldiseast3RB its e@fspedifie alyloid @@@diﬁ) ahdtsabdtaaial cellular

damagis et & pUERe shise CHER B i ol Shalhypie B8
metallGtimid{l3edativas emild emsrge an tlgaecrmanamreddﬂzﬁﬁneﬁomnd(eﬂyl(ngmm}@mdo genic
neurol%éxfcg (}189&%1%1%%21& %OAﬂlﬁ%r ane efzg%l 10 ftd @1@1 &@é}X‘Qs E&LS) prion

rtail
diseased - inchgiing Creunzf@ldbiaémh Dlseaam(ca@atmartsms @m@ﬁtqus

encep%‘ﬁ&ﬁa{thlbggl%@ ngatér@@t@ '}ﬁn@dhbﬂ@ﬂ‘& %13%%&9@ Phkihddals cﬁsease and

oneost asi. s S acrjti IL
Huntipgion's gigepsst yn &?eswgtap%qsaﬁl@dpaﬂw&wﬁ é@%ﬁ@ﬁ@p.@ & specific protein is
promdﬂécﬁ@ﬁ&ﬁﬁrmﬁ%ﬁﬁ&ﬂ acftﬁfﬁplﬂﬂi g h?sﬁolb pesleentHrepmegsypatict bgahe presence of

e SR A PP et oA AEE0 FTER 000 A

4(2):18440M)iL ar
Accordingly the present invention provides a means of treating neurological

conditions, including those characterised by the abnormal interaction between proteins and
metals.
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damage as a result of oxidative stress. Indeed data is
now rapi dly accunul ating that netall ochem cal

w0 e@eMd@ns coul d energe as the common denoni naR@I/AU2003/000914
under | yi ng anyl oi dogeni ¢ neurol ogi cal disorders such
as Al zheinmer's disease, anylotrophic lateral sclerosis
(ALS), prion diseases - including Creutzfeldt-Jakob
Di sease (CJD), transm ssible sp %C%I of orm 30

encepHamsthadiof ssatmesiyt ADasmededechlorphyemprinokipe an antibiotic
[also kb ﬁﬁﬁi rB@(@QﬂSQ'H@l&bﬁ @R Elaimnedl mlﬂuswpatagtm 5,994,323 and

o 535S R e L R IR Byl vy ol

CQ wag b i ats@dmnubﬁitm\tm 1970, bec&tupdﬂyﬁrﬁ@ds@@mi&in xemivan umcmmnon

s g o B SRl S S Mt
Japan iBitlod 1960800 papents tho(ght: to mvmpqzlvecggle,d@@gwmr g,pqrwés and probably
at doseP [1%’?1%{1 ah 'Echi%E tréc%ﬁglﬁ)é’nﬁgﬂ dede ﬁniﬁ@ﬁﬁalﬁf 19758 &idwWrer, recent evidence

condi tions, Incl t hose

I ca
suggestsﬁbataSé‘ﬂgN %ﬁcwed e DY REHSFRFL aﬁ@tVé‘iaa)éle Pd# dsleirenn an
exceptiBh hﬂ@eﬂ% C@%%gﬁ an@oﬂ%%oogib@i4 6&4 1cﬁkéE;EA iﬁ?‘t&ﬁgdteﬁffaﬁ $tuld¥in a clinical
met hod o
settmg%%@ r?:11 %? ??Fgﬁaéﬁﬁge %ﬁ)%lr)o hydr oxyqui nol i ne an
3_nt [ lblﬂliweifer gﬁ;l i Oivk resutts &s ardmabmodele br (nG@nans iase provided in the
clo nd, ¢l a
Geromg a?fbsl nggx gya‘ign*ﬁ Ugd%j n;}zgfdég ?c%%%ﬁ c%@%é@%%ﬁnpé@nﬁ@é and
Vitamiafil2; et nsausel\for the regn2gnd 08" digeaBisi disiordsirs res@msivggo CQ
admin 4t LRkRh Gad &’fél:?sz Qf CQ%%‘&?@deéasést #iclude AD. US

assocCl a |on an unconmon neur ol i cal syn rone

6,001,852Healesss ﬁy@tbodoﬁtre@tm@u b pad Fﬁmg SRorseierghly dpERE With Vitamin
B12. @&ﬁ %J‘S/hf §943912y31'éd1US mmgz{sﬁgmt ala&ﬁge of nops@ Y élay, US

recel ve e eri.ods
5,994, 3R Acresromamls, B G LBUBSE HioGAc DR SR GO LR A Ffeigtermittently,
for up 813 {vaekstdt rimnﬁe%fhllbarled by h9%Aa3h-otd pwexied of t-doeseks.evi dence

suggest 3id 5 IR AT bPx SUBEBRRCE b 2hidms of its

ability poishgeregate ABrigposisr éfomtheran@qhdmbm crf ehmwmctlbt iediscwysed.
PCT/[%bgﬁ%prb%aC%nbﬁl ﬁ@éod’%ieoﬁﬁﬁtioﬂgh&ﬁéﬁh@ wet ol m%@ﬁ’l@matlon with

wever, nQ i1n vivo result
specific gopiper aad zine ¢Belgtosy to,morﬁgmogm@n of g,m,y@ghp],aﬁuqswgd 1nh1b1t10n of

amyloi &{{ﬁélfﬁltrl%ﬁlo%%d,%@ﬁﬁ ﬁ@&@ﬁ%ﬁofﬂ@%ﬁﬁﬁ 323 discloses a

c tion B 12

oo’ 1 O 601 S eRlshangitst M Rsompestgh Sompffpe FLF aid Vitamin B12
could beEgRa e thé&rdaﬁn@@of foﬁiﬂIElﬂsbﬁ'E diztasenhovidvies i 11(; fihis borttexigt is suggested

etrinen side effects”

thae O Fefofinagy vl 16 o e SR hlgRER" SPR00S o

treat nﬁ]mst effitacdD{HQ nytheQeajpment ef AP 1gsts ggen eabilityt th enter the CNS
and théﬁ gegeﬂé%?er R granﬁ%rhpl:{%ls%@ Y a%a%eémgn U%&s%,@- el’?h‘-:t?es thereby reducing
AB tom@t:somﬁelﬂmﬂtmgat for £lepyapgg. n%hﬁngfife@h&ws of ¢@ﬁ@m§w‘1@obyc@ poor
aqueo@k%‘lﬁb‘ﬁﬂ?%lﬁbﬂ Bfhits RS %faﬂ"bldaeﬁldb)/hty ¢Qfis b)l@o kﬁ’ov@n wegider gt
consicerRblU ORI v PR KET e oS PrEitE e TG §Pove. The fat

that Cgfﬁ, g biddtatedmbcta] Li gnidemakes hb&ssai‘jbt}&h:lokmmymbm of at least two molecules
A3 deposits. No other mechani sm of

forev?%ﬂﬁ‘eg% ‘%98?3‘5]; s di scussed.

We have now developed 8-hydroxy quinoline derivatives which are more
efficacious than CQ through the collective optimization of one or more of the following
properties:

(a) metal chelation (as herein defined);
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PCT/ US99/ 05291 by Ceneral Hospital Corporation

di scl oses the use of CQin conbination with specific
weoeppes74and zi nc chel ators to pronote di ssol ut POIATL003/000914

anyl oi d plaques and inhibition of anyloid plaque

formati on and/or the productéon of RCS by AJ3. US

6, 001, 852 al so suggests that™a conp03|t|on conpri si ng

CQ and Vitam n B12 25 could be used in the treatnent

of Par®)nsopusows 08B however, in this context it is

suggesfc:gd fdaatediastisitgri marily via clearing iron
fromtngj substad;r(éa ni.gra. The efficacy of CQin the

treat it ofMMBIG USRLSIPBIPPAHESahi | ity to enter the

CNS ag) t hewrmbemaestrecabilite apprapsatt ifanCNS pehatration; dd

and Fe, fromvari H entities thereby reducing A6

t oxi Ci @ ang™ a‘%BféérJ%?ﬁhg' it for clearance. The

ef f ect Thesa dsgvaivesoncluge examplies oEbictapeitios Whady arggoncentrated in the
CNS t@%ﬂg{? Y& &%#@%Ar{ thnt‘MH éhtﬁokid@htt a%tﬂvftf 1rP£<ﬁflt10n to their metal chelation

al known 1o und
propergighiisdrinspmae é@?ﬁp‘ lF@ﬁ% to\ﬁélhﬁ%qeéwtalscﬂwlalﬁan Riebextien pud gemponstrate a

prodru@f stﬂa&? {GiHioh ﬁﬁfl&'tﬁ&%sj@x%xg beyiey td hsroliBCNS ﬁehéttat@@ and@ nikke use of
e e, B e H e oo

captured. W have now devel oped 8-hydroxy quinoline
g Wi ¢ e more 35 efficacious than CQ
Ot =ctrve optim zation of one or nore of
the f oAbmdmg o phecnmenﬁ iggentioa)there igprovided ampaod fos the treatment,

amehcggta(% %](#% éifglg%x’&uzoos;ﬁ%%ig% Eal%'dﬁgﬁoﬁ %@a%g%%ﬁuéé% the administration

~ of an efsictine pmpynt of aecpmpenut 0@@}1121 tOX| city; (d) anyloid

di spersion properties; (e% nenbrane perneability

' ‘ idh, and 5 (f) netabolic
stability. These derlvat ves inhcl ude exanpl es of
RS Rn the ONS

in addition to their properties which
in sone cases |ead pENsedAeRal, chel ation
properties and dedbnstrafe a jIﬁrodrdﬁ strategy which
masks the 8-hydroxy noie to favour CNS penetration
and nmake use of 10 the k'%mn esterase activity which
resi des on the inner surface of the blood brain
barrier (BBB). SUMVARY OF THE | NVENTI ON According to
in whiche present invention there is provided a nethod for

e B A R oL SRR Bl Rty
substiaded miy§toptibhaily subsitofed anylediitmnslly subatititadthetdroeyclyl, an antioxidant or
a targ&?n'?x%{%& of formula I: R4 R3

R? is H; optionally substituted alkyl; optionally substituted alkenyl; optionally
substituted aryl; optionally substituted heterocyclyl; optionally substituted alkoxy; an
antioxidant; a targeting moiety; COR® or CSR® in which R® is H, optionally substituted alkyl,
optionally substituted alkenyl, hydroxy, optionally substituted aryl, optionally substituted
heterocyclyl, an antioxidant, a targeting moiety, OR’, SR” or NR'R® in which R” and R® are
either the same or different and selected from H, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted aryl or optionally substituted heterocyclyl; CN;
(CHZ)HNRQRIO, HCNOR? or HCNNR’R in which R? and R are either the same or different
and selected from H, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted aryl or optionally substituted heterocyclyl and nis 1 to 4; OR!!, SR or NR!'R" in
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R~R RS/ NR2Z ORL1I inwhhich RLis H optionally
substituted al kyl, optionally substituted al kenyl,

wopioerEbl y substituted acyl, optionally subspCT/AaU2m3/000914
aryl, optionally substituted heterocyclyl, an
antioxidant or a targeting éTDI ety; 20 R2 is H
optl onal |y substituted al kyl7 optionally substituted

. enyl, optionally subs};l tuted aryl; optionall

which Bu R Geeeither e sage oy Aiffeaent madh @ﬁlfgfe%ﬁ%tff,tqmﬁ@aaﬂy substituted

alkyl, ti@amy SLﬁﬁtltuQéH dlleetiytl Qijbhona’cllyt s@bgaaﬂeﬂ GryTok epmnaﬁsaaaas@lrcuted

heterogysiy of deryiet dher qrtonely SIRERHE nelerdtiant: orsTat ok i whioh R

and R'$ ufesdithtthe darae yt diffepdnt amhkdl@ctai.:ﬂﬂ@rth lmtpadnally substituted alkyl,

N

and or different and sel ected fromH, optlonally

subst 'IPU Ekahh R Qfét dif@BAhk ¥ams Hpéitffefél‘\f ek aliksny fromc}{

ti onaf y sUbstituted ar or opt| onal substitute
optlonﬁl& bsidpadyalkyl coptionpley pab %‘W sppsiNrigRatkoxy,
opnonmy mgﬁthtea%c§n ﬁycB&Q pr@ioﬁallmfosﬁtﬁfédfaﬁﬁﬁo %udnaflfyeauamtuted thio,

optlon%bf quggféqﬁfe;desgllpgg{lﬁ] g@tmagy ﬁ&’?yw %ﬁﬁgﬁg@f (} lonaily Xubstltuted

sulphoﬁyllhﬁﬁmd b SOEN) amihe OPIN| OR3 Iobuommllygubmmwd aryl, optionally substituted

T

PCT/ Al209 3y 0GOS 1sblvades, deriHiveyl pradaigRi2utamersaint fos isonkess thereof

sane f selected fromH, optionally
subst ?‘?ﬁ?(lteﬁ(fﬁgﬁg&ltﬁ&dgu onal | y subst jtuted al ke

bt orfa) | y ShESR. ORGSR B e HLer BuiaTo) 3 aps et Y demot &

het er qpycl yih&i Rt QQ€Y RER' 50 R 4B, @l RYis abbSHU, WHROHCC;,
heterocyclyl; or SO2AR13R14 in Which R13 and Ri4 are

CED-Iather the sane or differgnt \and sel/ecigd from

CH o—am'maDUH3$@H§N(¢zmisﬁdcrakkyl 5, opi onal by, suSti t uked ,
’ \@)_l kenyl, optionally subst\tuted aryN or/optiond| | y/

substltut ed heterocyclyl; and R3, R4, R5, R and R are

/err\ner the same o ferent and cted f
CH,N optlmﬂ, suiﬁ_mtute |ona IyC bstl N% d

al k nyI optlon stl uted a IIy
SU stltuted acyl , r oxy, optlon y substl u ed
am no, optionally substituted thio, 10 optionally
substituted sdyﬁﬁﬁnyl optionally substituted
sulphlnylmhgpmlonalhy—@gbstltuted sul phonyl am no,

SGBH, amine, /CN, | CF3, optionally ituteg
CHN aryl\ optionally subsgy het erpcygl yl, gD g/
M antid¥i’dant or a tar g noilety, 8alts, hydrat ’
ates, derivative o-drigs, tauto and/orH
I soners thereof W th e pHovi sos that

OH
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15 (a) when R1 to R3, Rand k are H then R4 is not O
or I and R5 is not I; (b) when R1 to R3, R WAnd R5
wae@4p746hen R4 is not CHO, CHOHCC13, [/ CH3 CHAXC/ANE®D3/000914

CH2OCH3, CH2N(C2H5)2, CH2N , CH2N, O, CH2N NCH3 ,

CH3 20 /_ /-~ CH2N/\ NCHZCH27(}I CH2N NCCRC2H5 , CH2N

,CH2NNBOCNCH2NN—CH225~~O CH2NNHCH2N

N/~ N 30

v N @5 w@ﬁﬁr&@@ﬁmf{( RUL%C%T)I Wz@%@ﬁ@ﬁlﬁﬂéﬁ is not
bromo E’@Eﬁﬁ W%&%meﬂl 16%11@(@&;311&&1 R5, R and Rare H

ot hyI ph Rh}?df% Efz ﬁcg%ﬁg{ré% then " is not
bromo,Vibéd) nﬂthylf\’ﬂhenﬁﬁ pesil, Eéhamﬂhﬂ hd@fiyh BerZ{RhiandetRA, BanGhbpropyl, 3-
hydroxmé)ﬁgﬁﬁﬁgthﬁgg{hﬁnyl etlé;ﬁ}grf)mx (‘?%Arf)pﬁ)eg&gﬁrét dlgflﬁgpfiﬂhenyl pyridin-
3-yl, fuBe-25yl¥rdhloxophienyly 8,4- ddclﬂ@phbﬁwhr?edybrophenyé,t%wlm gyl 2-
chloroﬁ'leﬁgll grcﬂpﬁ‘&ﬂ%lnﬁ %rﬂetﬁb :h@ﬁ;g%? 'E)gié npé’ ldlen-l -yl

2. c?}l dcbphemanlaRc;Rém Bh@ﬁﬁ raa ﬁggﬁ/@H then R® is not
pheny133—ﬁ Jh%&?[ﬁlggw Rhen%tﬂ??@hﬁﬁﬂlﬁ yﬂ-ylodir kpeyadi n-2-yl 5 (e)

t hen kD i s HymR ge’rﬁr g ﬁﬁﬁg&?%r%i,n%ﬁeﬁfﬁﬁ% is not N-
morp holﬁi(?rﬁﬁﬂ]ﬁ}ﬂoﬁombor el hex-1-yl; 10 (f) when R1, R4, R

an

N rorBhol RSP A 0 GREToR. BT a8y BT g R o R are

notchlarsgg R are H R2 is COZH and R3 is OH, then R4 and R5

h /A . i 5
are A ced "%Hk ) oL R RN AT iHOHhenR and R® are
not bromo;

@) when R!, R, R' and R’ are H, R? is CO,Me and R is OH, then R” is not
hydroxymethyl, phenyl or bromo;

)] when R!, R, R* and R® are H, R?is CO;Me and R? is OH, then R' is not 4-
methoxyphenyl, 3-methylphenyl, pyridin-3-yl, benzyl, bromo, 4-chlorophenyl, 3,4-
dichlorophenyl, 3-hydroxypropyl or 3-tert-butoxycarbonylaminopropyl;

(k)  whenR!, R, R* and R’ are H, R? is CO,Me and R’ is OH, then R’ is not
phenyl or 3-tert-butoxycarbonylaminoprop-1-yl;

O when R!, R, R*, R and R® are H and R? is CO;Me, then R? is not toluene-
4-sulphonylamino, piperazin-1-yl, morpholin-1-yl, piperidin-1-yl, 4-methylpiperazin-1-yl, 3-
benzoylaminoprop-1-yl, phenethyl, 3-tert-butoxycarbonylaminopropyl, 3-hydroxypropyl, amino
or hex-1-yl;

(m) whenR',R* R and R’ are H, R? is CO,Na and R’ is OH, then R is not
phenyl;

(@) whenR,R,R*,R'and R’ are H and R? is CO,H, then R? is not phenyl, 4-
chlorophenyl, phenethyl, 3-hydroxypropyl, amino, morpholin-1-yl, piperidin-1-yl, 4-
methylpiperazin-1-yl, toluene-4-sulphonylamino, 3-benzoylaminoprop-1-yl, aminoprop-1-ynyl,
hex-1-yl, 5-hydroxypent-1-yl, piperazin-1-yl or 2-(1-piperazinyDpyrimidinyl;

(0) whenR., R and R are H, R? is CO;Me and R® is OH, then R* and R’ are
not chloro;

(@) whenR!, R*, R and R® are H, R? is CO,Me and R’ is OH, then R is not
bromo;

(@9  when R}, R'and R* are H, R? is CO,Me and R® is OH, then R and R’ are
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15 not bromo; (i) when R, R Wand R5 are H, R2 is
CO2Me and R3 is OH, then R4 is not hydroxynethyl,
w@hb@apb74er brono; (j) when RL, R, R4 and R5 arBCHAURD3/000914

is CO2Me and R3is OH, then R is not 4-
met hoxyphenyl, 3-nethyl pheny|, pyridin-3-yl, benzyl,
brono, 4-chlorophenyl, 3,4 di chl or ophenyl ,
3- hydr oxypropyl or 3-tert-butoxycarbonyl am nopropyl ;

not brqig; vvhen R, R R and R are H R2is CO2Me and R3 is

OH, R5whé1 RORR, RENRMYH RSrare H and R? is CO,H, then R* is not phenyl, 4-
-te t- but ox car Bonyl am noprop-1-yl; (1) when R, R
chloropheny 5 H and R2 is OC2Me, then R3 is not

h 1- 1- '
1o St 0ht R g om0 R 2.

dichioyiphersi by 4+ ﬂuibrdpéuenylbambxycar bonyl am nopr opyl ,

3- hydr r en Rl, R4,
3 Y GRYPT AU OB e e Wondlger RL R
not phemybjectinpeohtherRl, R R4, Wand R5 are H and R2

i S Cotzfﬁ.'zrf}fe Q&ofﬁgng o the re@é}ﬁ Mfentifn thde fé'ﬂr@sﬁ@&f‘@é)df the compound
hene ro

10 of fortﬁlillﬁélll} @yeﬁn@uﬁ rg ¢ o)f( meﬁ{}pﬂeﬁteggg}eﬁreftxy?nt amer:horat}/on and/or
prophy&tis Sfl@nélnﬁlﬂgﬁ}apmﬂd&mno 3- benz oyI am nopr op- 1-yl ,

o MO0 0 B 15 AT R orppremen,

ameliotdtéon Rld/or Rropsythxiz draeﬁrol@calsoﬂ@ﬁm and RS is OH,

tﬂgnRgﬂleaiﬂg?ﬁ%@ﬁher%v&g&l RS 9&5’&1&@5 f&‘iﬁﬁﬂ Bg,rlugéhnnoﬁe
15 treatmbmtoaunt;hC(r@ID)m\m@r‘erﬂrOpTRlaXah@f Wumleglpa quditigncopMe and

R3 i's fd inl ORI R%ﬁdes%‘s’@%ir fh-g%ﬁlpgﬁﬁfgf ifoBHL}IE Iasa
26) WO 2004/ 007461 PCT/ U2003/ 000914 .- rfID bl
pharme@e)utlﬁﬁep,‘refqablpa nearotherapsyiic pineyFePTRiegihye aFgflq ?Oéfﬁlﬁ crably an

antia gil;? 1d @geﬁDtPrﬁféﬁbﬂi’, ,the4nelﬁ,dslb gmlpimﬂiyﬂon@s a phaoddgehdrytive
mere

conditlg} iof pieferdplpewogiacheraiys aippifons sopks MIRERRPs dsegee
20 H R2 PrefdteddompduiRB qfsfoﬂtulafhﬁmsﬂ)llqus not 3, 5-
di chl orophenyl” or 4-fluorophenyl; and (u) at |east one
of RLto R5, Rand R is other than H to a subject
in nee@d Férerdwla Further accor di ng to the present
i nvention there is provided gse of the conpound

t ol ue;;;) 4 wérpmbwl R’r,‘rRﬁd{ fidre i, thdn B is not 2H-tetrazol-1-yl;

R
R
X
P
N RZ,
OR!
Ia
in which:
25 R,R' and R? are as defined in formula I above; and

R?, is H; optionally substituted Ci.¢ alkyl; optionally substituted C,.¢ alkenyl;
optionally substituted aryl; optionally substituted heterocyclyl; an antioxidant; a targeting
moiety; CORS, or CSR, in which R, is H, optionally substituted C;.¢ alkyl, optionally
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20

10 of fornmula | in the manufacture of a nedi canent for

the treatnent, anelioration and/or prophylaxis of a
woewnodmgi cal condition. The invention al so previ/dE003/000914

use of the conmpound of formula I for the treatnent,

anel i orati on and/ or prophy[a§i§ of a neurol ogi ca

condi tion. The invention further provides t he conpound

of formula | for use in the 15 treat

substitias) Cror alkenyh hydery opfianaty pubstigiiest aryl, ﬁ@@@aﬂéfgw’é%!tuted heterocyclyl
or OREORA tdr R, AN én Wh‘{&m?' and RE,j dré eﬁhﬁrttﬁbﬁianw (ﬁ\dlﬂ*ﬁénttﬁlﬁ s8fected from

ﬁe co ound f rhaceuti.ca
H, optighahg SARRUE (et By hBpagall b RAL oo Slegri coqtipgally substituted
aryl oﬁ@;ﬂﬂhalljmﬂﬁumtaflmtabbyclﬁnCNa(E(HZNWJRiPadHQNG)RgaagHIQINNR R

sef er ghi eur ol
Wthh B Fla(gg g éﬁfgre‘,ﬁlle]{/t € Same g}g?lﬁ’%lr']en? %%c? %el%c?eedf %(?Ig%}, >}:)p’uonally substltuted
C1.6 alltgly optiepdiyenbdtitvted &by hikiendsortionalip sebstinitechaiyheropsionally

substlgltei'%llq‘?e‘f&ocy?cgdp @gﬂ _<§1.€1d frq{?ﬂ?" g Sm‘?;%né}PRnU Lu?c} Ruaﬁl% eitfer the same or
differem %%sel%ediromﬁmoml wbstagteééfuer@% qptlpaalﬂrmquasmtuted Cas
alkenyd b@f.ﬁnaﬁ*ﬁ lelgﬁﬁltécﬁarﬁ o:‘b?hbﬁzﬂﬁl slu}jst&ki’téatﬂeie%@dly@&L@ gether form

onal | 8 al k
OPtlonabv Lissnl sfi CelBrorTak B Gs d%l ORAT 5 S BHLRY s giesifher the same
or diffeeshenarsetdcydd fran Hot opionakiy kubsatumir Ofddlkyg, optivnelly substituted Cy¢

allcen gy Spsapiey %VLVI Opﬁgﬁ%ﬂyosr\lgﬁ?t REBRHSYM sreer

( RULE P&ferit0 ahotodsafddrmmda IAu200 31000914 9
substi FH{ ﬁg &6 al kenyl, hydroxy, optionally
subst i aryl, opti onal | y substituted heterocyclyl
or OR7a, SR a or NR7aR8a.jn whigch R7a and R8a are
either the same or di el ected from H
optional |y substitut ef optionally
substituted C2.6 al ke gt i onal. )y substituted aryl
or optionally substitu sgAheteng yc .ky CN,
CH2NR9aR10a, HCNOR9a or HCNNR9AR10 i n 5 whi ch R9a and
R10a are either the sane!qn different and sel ected
fromH, optionally subst PRuted 1 6 al kyl, optionally
substituted C2.6 al kenyl, optlonally substi t ut ed aryl
or optionally substltuted helerocyclyl; ORlla, SRlla
or NR1laRl2a in which Rlla and Rl2a are either the
. me or different and selected fromH, optionally
mWh§ﬁbst|tuted Cl1_6 alkyl, optionally substituted C2_6
al kenyR, isoptdefined in/formblatliaboteedndr yl or optional |y

substi ot
opt on 15 CEUERFAENElMed Rl SRR b 9%&%& St At
optlonaﬂymb&tﬁutﬂi 3l aneptikhaly aﬁt@tl'@m crpeelBane
Formula ITa may represent compounds in which an antioxidant moiety is attached

to the C2 position of the 8-hydroxyquinoline in such a way that exposure to a prooxidative
environment, that is, hydroxy radicals, will result in a molecule with enhanced metal chelation

properties.
Representative examples are shown below:

SUBSTITUTE SHEET (RULE 26)



10

or different and selected fromH or optionally
substituted C1_6 al kyl, optionally substituted C2_6
w@bdognyl4pl optional |y substituted aryl or opti oP@i/Ay2003/000914
substituted heterocyclyl. Preferred conmpounds of
formula la are as foll ows: Formula Ila NR2' a OR1
Ila 15 in which: Rl is as détined in formla | above;
and R2'a is opt Y substituted C1_6 al kyl,
optionally A
substituted or optlonally substltuted
het erocycl yi 7 A S
in which an an |OX|J.nt nnlety [
position of t 8- hydr oxyqui nol i
exposure to a ooxi dative envirQufEN kg
hydroxy radicals, wll result in a noleéa Mﬁth
enhanced netal chelation properties. Representative
exanpl es are shown bel ow.  SUBSTI TUTE SHEET (RULE 26)
WO 2004/ 00746 S Q03/ 000914 10 OHOH N OH OH
Formula 1113 'b'a ORL Illa in which: 5 Rl
and R3 are ak ' above; and R6'a is
optional 'y sub

hched to the C2
such a may t hat

N2R7' aR8' a, or Q¥R7' a RS’ a in whik
either the same or different and 3€ ect €T rom H,
optionally substituted Cl1.6 al kyl, optionally

substituted aryl or
e Formula Illa

R3

X

= .
N C(O,S)R,
OR!
IIla

in which:

R! and R® are as defined in formula I above; and

RS, is optionally substituted C;.¢ alkyl, optionally substituted C,.¢ alkenyl,
hydroxy, OR’,, SR7,", NoR”:R%, or NR”, R¥, in which R”, and R®, are either the same or
different and selected from H, optionally substituted C,.¢ alkyl, optionally substituted aryl or
optionally substituted heterocyclyl.

Formula Illa represents compounds in which a hydrophilic amide moiety is
attached to the C2 position of the 8-hydroxyquinoline so as to generally enhance solubility while
maintaining membrane permeability. Compounds of formula ITIa also show enhanced metal
chelation properties.

Representative examples are shown below:
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optionally substituted heterocyclyl. 10 Fornula Ma
represents conpounds in which a hydrophilic am de
worpioeny746s  attached to the C2 position of thePCT/AU2003/000914
8- hydr oxyqui noline so as to generally enhance
solubility while maintaini ng‘&rrenbr ane pernmeability.
Conpounds of formula Illa al show enhanced net al
chel ation properties. Representative exanples are
shown bel ow. SUBSTPHUTE SHEET ( RULE 26) WO
2004/ 007461 PCT/ AU2P03/ 000914 11 OH / O/l N,~

SHEET ( RULE
Fornmul a | Va

OH N OH N
B
N/ N |
&
N
OH
AN
\
= o)
N = o)
N
OH NH
N OH NH
7\ N
X
/
\ @Y
P 0 = 0
N N
OH NH OH NH
/k N
Ny N
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OR1L IVa in which: RL is as defined in formula I
above; and 5 R2"a is CN;, CH2NR9' aR10' a, HCNOR9' a or
woigNNe®74aR10' a in which RO'a and R10 a are eiP@EAULM08/000914
same or different and selected fromH, optionally
substituted C1_6 al kyl, optj'u%)ngl ly substituted
al kenyl, optionally substituted aryl or optionally
substituted heterocyclyl. Formula IVa represents
conpolipgsulaAVeh have i nproved metal chel ation and
optimsed activity in the panel of assays descri bed
hereinafter. 10 Re atat | ve exanpl es are shown
bel ow. 9----N OH N. OH Fornula V a
aN(N, O S) R Va Va [15 in which: RlL is as
defined in formy abover~and Rl l1la'and Rl12a are
either the sane O/ diffaent aR#, selected fromH,
optionally SUBSTITUTE SHEET (RULE 26) WD 2004/ 007461
PCT/ AU2003/ 000914 0OR! 13 substituted Cl1_6 al kyl,
optionally substituted C2_6 al kenyl, optionally
substituted aryl and e¢pjionally substituted
het erocycl yl or together formoptionally substituted
het er ocycl yl . Formula Via N SO2NR13 aRl4ta OR Vla
inwhich: 1 N which: Rl is as defined in fornula | above; and
R13a and Rl4g are either. the sa or different and
sel e(:&dS ?%%%W%Mﬁ?aﬁbﬁve’ﬁ? stituted C1.6 al kyl, ,
5 opt i omdl,liyCalyasLNRILRY ,, BRCROR’ kerICNNIpt.R U ant which R®, and R',
are eiﬂ%g Bgetsét%qégo'?silﬁ%r%t 8 sdQe@RHRME! bttty bidsth&dh C,.s alkyl, optionally

r
substituted alkenyl, optionally substituted aryl or optionally substituted heterocyclyl.

Formula IVa represents compounds which have improved metal chelation and

optimised activity in the panel of assays described hereinafter.

10 Representative examples are shown below:
X X
= Z
OH NH, OH N. OH

e Formula Va

/ ) '
N (N,0,9)R!'" R'?,

Va

15  in which:
R! is as defined in formula I above; and
R', and Rua' are either the same or different and selected from H, optionally
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(iit) Formula Ib RA R3 bRR RbNR2 ORLIDb in
which: 15 Rl, R, R R2 and R3 are as defined in
wo oood a6l above; Rob and R5b are either the sSBEEATGR003/000914
di fferent and selected fromH, optionally substituted
Cl1 6 alkyl; optionally substjtuted C2_6 al kenyl; hal o;
CN; CF3; optionally subst it uted aryl; optionally
substituted heterocyclyl; an antioxidant; a targeting
substifwgdcklys allieptionsp NRESEIRG, § AkeylctptiRagly sibetimidarsiad
R e T R S b
R16b are either the same or different and sel ected
from Hioopilagmal |y substituted C1_6 al kyl, optionally
substituted C2_6 al kenyl, optionally SUBSTI TUTE SHEET
(RULE 26) WD 2004 \JSCT/AU2003/000914 14
opthonal |y substituted aryl or
arocyclyl, including

), (h), (1), (k), (o),

13 Rﬂféf erred
la Ib are asﬁ?%\l\!?oﬁs: 85 Formul a
Ilb RA'b R3 RL R 5"b NR2 OR Itb in which: R1,

R, R R2 and RSC) e as defined in formula | above;
and 10 Rob and Rya are _as defined in fornmula | b above
provi ded that at | eastVIdne is halo, includi ng

provisos (a), (c), (9), (h), (i), (o), (q) and (u)
gflned above. Formula Illb R4 b

optionally su
provi sos (a)

(a), (r), and (D
compounds of for

in whl%
R! is as defined in formula I above; and
RY, and R', are either the same or different and selected from H, optionally
substituted Cy.¢ alkyl, optionally substituted C,.¢ alkenyl, optionally substituted aryl or
10  optionally substituted heterocyclyl.

(ii) Formula Ib
R4, R}
R’ R
X
=
R, N R?
OR!
Ib
in which:
i5 R, R', R, R? and R® are as defined in formula I above;

R% and R, are either the same or different and selected from H; optionally
substituted C.¢ alkyl; optionally substituted Cy.¢ alkenyl; halo; CN; CF3; optionally substituted
aryl; optionally substituted heterocyclyl; an antioxidant; a targeting moiety; SO;H;
SO,NR",R", in which R"3, and R, are as defined in formula Ia above; or OR'%,, SR,

20 SOR",, CONRP,R'S, or NR'*,R, in which R'5, and RS, are either the same or different and
selected from H, optionally substituted Cy.¢ alkyl, optionally substituted C,.¢ alkenyl, optionally
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RS"b N OR I1lb 15 in which: RL is as defined in

formula | above; Rob " is Hor halo; and R5b" is
wWopwoerEbl y substituted aryl or optionally subRCT/AU2@E000914
het erocyclyl. 20 A representative exanple is shown

bel ow. SUBSTI TUTE SHEET (RULF 26) WO 2004/ 007461
PCT/ AU2003/ 000914 - 15 d “FEFF N OH Formula IVb

subt%(ﬁgb O'\’l },igbll'n which: 5 Rl is as defined in
SURedHI-6aqyLapgoRelbsubsiEutet gyl or ptignally spbstiteted Betgrdeyelyl,
C2_6 alrdchniyg movisds () |&a(<96(1e)<)(g),, (}@ng% (}3’5@0) f )S(rj-laﬁ& (W) as defined

hal 0. A representative exanple is S
SUBSTI TUTE SHEET (RULE 26) WD 2004/ 007461
PCT/ AURGES@ioosippundsoffoEmulBib bie fHollowor nula Vb R i\

above

e Formula ITb

R! R
X
' Z
RS b N R2
OR!
Ib

in which:
RI, R, R, R? and R? are as defined in formula I above; and
10 R4b' and R> a' are as defined in formula Ib above provided that at least one is halo
including provisos (a), (c), (g), (h), (i), (0), (q) and () defined above.

H

¢ Formula ITIb

OR!

b
15

in which:
R! is as defined in formula I above;
R*% is H or halo ; and
R is optionally substituted aryl or optionally substituted heterocyclyl.
20 A representative example is shown below.
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N R I OR VW inwiich5R is as defined in formula

| above; and R' is as defined in fornmula Nbo above.
wooroanbdaEeN b R4 R3 R RR NR2 ORI b VIb SUBSHCTATE03/000914

SHEET (RULE 26) WO 2004/ 007461 PCT/ AU2003/ 000914 17

in which: R2to R5, Rand R _are as defined in formul a

| above; and R b" is optioha?gy'substituted Cl.6

al kyl, optionally substituted aryl, optionally

substituted aryl acyl, acyl or optionally

substitut ed heterocycl%% ula VIb represents

conpounds in which the h

qui noline is bl ocke

principal site of netaoollsn1‘
Formula |I: conjugati g ‘
sul phate gives a hy
excreted. Such conj Uugat es |probab do not pass the

bl ood brain barrier. ~Xhg st er ﬁ?%drug may protect the
conpound of Formula | from 10 conjugation. Esterases
integral to the blood brain barrier may then rel ease

t he €8FbpdulaXybon passage through that barrier
activating the conmpound for its role inthe CNS. In a
particularly preferred enbodi nent, the conpound of
formula | is a conmpound of formula Ib or I1b in which
R4b and R5b or Rol” R5b' are both halo, nore
preferably chl oRoysubst |{tuents. Preferably, at |east
one of R2, R R3 angd R-/is optionally 15 substituted
al kyl, optionally sufpStituted aryl, optionally

[ (CH2)" NROR10 in which RO
and R10 are as defi na s and nis 1to 4, CORG in
which R6 is NR7R8 ; RS in which R7 and R8 are

as-defi ned above ) 1, SR11 in which R11
and R12 are as g& vgz While not wishing to be

bound by theggy; it belngved that substituents R
R3 and 20 R Hhve allimted effect, electronically or
sterically, in the cpHrltating propertles of the
compounds

IVb
in which:
R! is as defined in formula I above;
R’ is Cy.6 alkoxy, halo, C1.6 alkyl, Cy.6 alkenyl or Cy.¢ haloalkyl; and
R, is H or halo.
A representative example is shown below.

SUBSTITUTE SHEET (RULE 26)



of the present invention. Substitution at those
positions can therefore be used to nodul ate ot her
w@asaneer s such as cytotoxicity and physi cocheei/ae003/000914
properties including the nunmber of hydrogen bond
donors and acceptors, lipophilicity (O ogP, El ogP and
LogD), solubility and polarléquace area. Modul ation
of these paranmeters contribute to the optim sation of
the 25 pharmacokinetic profile of the conmpounds. It is
al so postul ated thaF. substituentFR2 in addition to
nmodul ating cyt ot oxi ci Ty ptysi cochem cal properties.
could al so affect acti‘ the substituent
Exanpl es of

g properties are shown
ULE 26) WD 2004/ 007461
I Od / ONN

PCT/ AU2003/ 000914 - 18 b
PBT 1050 C d C

OHHN OHW NN< < N
N1\ C / NOHNGOHN 1033 CL G CL N
NC N OHOH HN ‘ SUBSTI TUTE SHEET
(RULE 26) WD 2004/8H7461 M03/ 000914 - 19 C
cl

e Formula Vb

in which
R! is as defined in formula I above; and
R’ is as defined in formula IVb above.

e Formula VIb

VIb

SUBSTITUTE SHEET (RULE 26)
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~~Cl # TNH2 O NC NOHOHd PBT 1058 PBT 1060 In
a further aspect, the invention provides a
w@b@anemeut i cal or veterinary conposition conpeT/aUmy3/000914
t he compound of fornmula | as defined above, together
with a pharmaceutically or %2t§rinarily accept abl e
carrier. 5 Some of the conpounds of fornula | are
novel per se. Accordingly, the invention provides a
in whi mpound of fornmula Il which is a conpound of formula

I wit hRFIaethRmm@RSare hatsfided)in YhiaulRlamRe; &4 to RS, R

?Zrlll d R ﬁalr e Mq @Xﬂ%tl%‘_ﬁ“{ net %%]M Fl%&ggltgﬂ%rj}zrﬁoptmnally

sub stmrtb@/ ahybqupl{élmydlkyl aCyINNdptiomNHEy(spbstitate@ hyleygcy€tl. OH 15 N

ar e tﬁ%ul§%yT%prgé§tsd§%ggﬁ@nl S no@é@@&r&%’%‘?"(‘l@ on the

quinolipeis bﬂackteé tRPrmREpraAtigRin paréculr anjester piofrugheFherbhydroky represents
a pnnagegﬂ §te‘|3|€éne%boh§9%& e cbmg(){n'lci of mlﬁ cbxﬁ gﬁtld?’x“wftﬁ %ﬂeﬁromc acid

SBH oo (11 are
or sulphaiggiyes ahxdrep ific Smw tFgdtt g bRTJX%FP@ HSuglk ePnypgatessprapably do not

pass th¥blood b2in E.’al@llgﬁ Tﬂé@@ﬂ r&Iru BthaiPrstetttke Edthpdih oMPeAnia I from
n

coni i oo B0S e Rk o S S bocrony o

passa@IhtAIgAIRE/bAOEI hétivating Bhe compound for its role in the CNS.

In a particularly preferred embodiment, the compound of formula I is a
compound of formula Ib or IIb in which R4b and R5b or R4b' and R® b are both halo, more
preferably chloro substituents. Preferably, at least one of R%, R, R® and R’ is optionally
substituted alkyl, optionally substituted aryl, optionally substituted heterocyclyl, (CH,),NR’R®
in which R” and R'° are as defined above and n is 1 to 4, COR® in which R® is NR'R%, OR” or
SR in which R’ and R® are as defined above or NRUR™, OR!, SR in which R and R'? are
as defined above.

While not wishing to be bound by theory, it is believed that substituents R, R® and
R' have a limited effect, electronically or sterically, in the chelating properties of the compounds
of the present invention. Substitution at those positions can therefore be used to modulate other
parameters such as cytotoxicity and physicochemical properties including the number of
hydrogen bond donors and acceptors, lipophilicity (ClogP, ElogP and LogD), solubility and
polar surface area. Modulation of these parameters contribute to the optimisation of the
pharmacokinetic profile of the compounds. It is also postulated that substituent R? in addition to
modulating cytotoxicity and physicochemical properties could also affect activity if the
substituent provides chelating properties. Examples of particularly preferred compounds having
R? substituents with chelating properties are shown below.

SUBSTITUTE SHEET (RULE 26)



(e) when Rl to R3, R, R and R5 are H, then R4 is not
CHO, CHOHCC13, CH, O, CH2NQNCH3 CH2CNO2 NO, ,
wWERRODH361 CH2N( C2HS) 2, CH2N PH2N -~ 5 \ CH3 CI—E([\T/AUzoos/ooggliv
/ NCH2CH20H , CH2N NCORC2H5 CH2N , CH2N NBOC CH2-N e
NCH2 O/ \ f 10 CH2N NH CH2-N N CH2- N\ --/ N-CH2 OH
15 Q CH2CN, | or CHZN~s N™OH8 20 (f) when R, R5,
wand Rare H R2 is CO2H and R3 is OH, then R4 is not
bromo, n@thyl, phenyl, hydroxymnethylg or
trlfluoro‘-thyl (g) when R, R4, R5jand Rare H R2

is CO2H 2 (S OH then R is not< 3 i odo,
net hyl 3T opyl , phenet hyl )

benzyl & L 3-am nopropyl, ydr oqypr opyl ,
4- ne 7 | 77 3<pkAyl phenyl, 0
3,4 pyridin- 3-yl, ,

4- chl or op) %Ndlchlorophenyl 3 ehyl ,

3-chl orophenyl , 2- “chlorophenyl, 3- chloropheny ,
2- nethoxyphenyl or pip ridin-2-y| (h) when R,

and Ware H R2 is CO2H and R3 is OH, then R |s not
phenyl , 3- hydr/g opyl, phenethyl, 3-am -1-yl
or hex-I-yl; 3&( when R, R4, R and R52gre H R2

is CO2H and R3 i , then Ris not N N
nmor phol i nonet hyl , brono or phenyl; (j) when/R, R and
R are H R2 is CO2H and R3 is OH then R4’and R5 are
not chloro; (kyzwpgn R4 and R aresidioskR2 i s CO2H
and R3 is OH, then and R5 are not 35 brono; (1)
whend’dl, R R and RS are H R2 is CCQ&E and R3 is OH,
then |R4 is not hydroxynethyl, phenyl ¢r brono;
A JUIE
P03/ 090914 - 21

ClI

PBT 1052 PBT 1033

al o

=

C N i ci N

OH

OH
N HN\7
PBT 1056 N PBT 1051
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(m when R, R R4 and R5 are H R2 is CO2Me and R3 is
CH then R is not 4- nethoxyphenyl, 3-nethylphenyl,
w@dies-yl , benzyl, brono, 4-chorophenyl, 3P@FAU2003/000914

di chl or ophenyl , 3- hydroxypropyl or

3-tert-but oxycarbonyl am nopr. (n) when R1, R R4
and R are H, R2 i's CO2Me arh RSlsC]—I then R5 is not
phenyl or 5 3-tert-butoxycarbonyl am noprop-I-yl; (0)
when R1, Rl R4 wand R5 are H and lis CO2Me, then R3

IS not toI ene-4- sul phonyl am no, pifperazin-1-yl,

nor phol i n- . ~Ri pedldi n-1 -yl , NH,

4- et hyl [ -yl, 3- benzoy -yl,
phenet h ert - but oxycar bonyl

3- hy A no or hex: Wwhen R1,
R4, R and|R5 aMe H R is ocf OH, then R

i s not phe% (q) when Rl, R R4, 0 and RS are H

and R2 is H, then R3 is not phenyl, 4-

chl orophenyl, phenethyl, 3- hydrozg@{_ am no,

mor phol ilﬁBﬂ'—WﬁB pi peri di n- |

nmet hyl pi perazin-1-yl, toI uene- 4- sul phonyl am no,

3- benzoyl am noprop-| - am noprop-1-ynyl, hex-I|-yl,

5- hyd r]@)@f,ygthgn 3spegt, thﬁ, prty@pg(zr} pr_omdyp a @harmaceutmal or vetérinary
comp&lt{ola o@h‘%fsih@ thy J:drﬁp/ddnﬂlo@ iftiuila 18 ddineaBoveRlogefRer @it aR

&% 1\/!5 d[Ff3|sO-I then R4 and R5 are

phannﬁ%qutlc%lm%rr el ArErPIEile CBETR  and R5 are H, R2 is

CO2Me Suide RBthbso@buﬁdsmﬁ fdtmida hae novelper se.(t) when R1,

R and,R4 [ L
5. ar cARerangh st ool PO oSt tep s o
compdngod fRauls] @ik he prheisosdhatis not phenyl , 4-
chl orophenyl or phenylethyl; (v) when Rl, R5, R~
\RAﬁa)andee@Réaﬁ'&Rf here, RaridsR 'nigd H2tHeh & fied@H, Imathyl, ( O )
en Rl, RS R4andRareH R2 is CO2H and R3 is OH, OH

O/H, @@@hg rcqmﬁ!ﬂzv %ﬁﬁ%«gw 9P Peroxyphenyl,

(g’{ m easzt one o0 I's Ot her
cs én Rl to RS, R5 V\and R are H then R4
|s not chI oro, XNH2 or SC8H, and (%} when Rl, R3 to
R5, Rand R afe H then R2 |anot CH3. The conpound
Yy e epared _using the
G af t ePr SQefL;

DESCRL P NVE For the purposes
of th| s specification it will be clearly understood
t hat ] T ) Sl I
1« HfplR S R TR B L e 3Rt ORCAATEB CONY
correspondl ng neani ng. 35 The term "al kyl " used elther

algne Qheh R GPRORINAd WOLASHSHER (iR heRRE iONRK hymot C1, SO3H or T (ii)
when R’ is H, R* is not SO;H, NH, or CI; (iii) R* and R® are both not Cl, Br or CHz; and (iv)

when R? to R7 are H, then R’ is not
OH
OH

:O

WO i QH

or

HO OH HO OH
(d)  whenRI toR? R and R' are H, then R*is not Cl or I and R® is not I;
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substituted al kyl" "hal oal kyl" or "al kyl acyl" refers

to straight chain, branched chain or cyclic
whyanoeasbon groups having from1l to 10 car bonP@EL/anmsq03/000914

preferably 1 to 6 carbon atons, nore SUBSTI TUTE SHEET

(RULE 26) WD 2004/ 007461 PCT/ AU2003/ 000914 - 22

preferably 1 to 4 carbon atés” Illustrative of such

al kyl oups arge nethyl, _ethyl, propyl i sopro

)1 ShEORLIGR, Fogt st e Hoher B iyiot CHOMGHOREC

neopentyl hexyl , cycl opropyl, cyclobutyl

cyclopentyl or cyclohexyl. The tern1"a|keny|" used

@ﬁther al one or in conpou rds 7ﬂéﬁ\§s "opt yonal | y

cH,c o5 Y OSLOUR, eOHANIGMN),. e denot &s chivhear , bbr,asged orhcr, |,

Ngmpno- or pol y-cyclic radikal havi hg af | éast \one

car bon- car bon doubl e bond of 2 to 20 carbon atonB

//pregfrably 2to éﬁ—taabon at ons, pr ef ly 2 to
6 C anpl f, al di s in e
GHN zl—B utéﬂs c‘éﬁ\L sHé

al | yl', etheny| eﬁ nyI
thyI 2- bua6n¥L§ pentenyl cy openteny
t hyl -cycl opent &nyl, 1- hexenyl

3-h

cycl hex et~ N1- hepte 3- hept eny]| Lzoctén

CHaN cycl pdcet enyl 10_2-non - No yI

cenyl, 3-decenyl \:dienyl 1, ntad|éhyl

1, 3- cycl opent adi en 3-he<adienyl, 1,4-hexadieny|,
1, 3- cycl ohexadi enyl ,
cyclohe diepyl , 1, 3- cyEl ohépt adi enyl , 1, 3, 5- cycl ohept at
rienyl /1, 3,5,7-cycloocwg-tetraenyl and the |like. The

t e yI H:xelther al one or |n conpound wor ds

such as |onally 15 substit acyl", "aryl acyl"
CHAHQr "al kyl acy e S ofrka |phat|c acy

group, acyl @ contlai ning a fic ring which

is referred toxas ot i c acyl or an acyl group
contai ning a heterocyclic ring which is referred to as
het erocyclic acyh having 1 to 20 carbon atons,
preferably | to 14 carbon atons. Exanples of acyl

i ncl ude carbanoyl; straight chain or branched

ano ugs as,. f | ‘.
atff an oy}) % met ﬁy"’r“p rlg% Ifzaig @%Fanoyﬂg%_y then R" is not bromo,
Indhygphﬂ@ﬂﬂﬁ@k@“ﬂﬂﬁﬂwé@©vm‘Kﬁ@%dﬁﬁ |, heptanoyl, octanoyl,

n@? anoyhen ﬁe GENRY hnd R@?ﬁeﬁaﬁbiél COZIﬂQIQ?RaﬁQYﬂL then R’ is not bromo,

i t decanoi tetradgi g gent decanoyl
iodo, metkbleBembyAroPYlcpfieagiyh RERIYL, berzyiamiaemdy} 3-aminopropyl, 3-
h droﬁ@i* Gsiecaneitox hdn9p33rﬂ@tM5/Lphéd3}I oK yldardphenl, 3 ,Sdidhl@8sphenyl, pyridin-

0L T T T

chloroph@}yb,gﬁ -Ehlbioahérom, yZ-meﬁlmx’lyp}wayl m{nlb@phmﬁyyl;lc ar bonyl ,
0 ar r 5.
%@I ohgﬁ)%ﬂ % afrlgo d I@r/iie I]gf pﬁj}% ﬁ'fsd%]ig OFf, thergﬁ is not phenyl, 3-
hydroxpproyslsaiiehethyl, 3fnrmmmpétbﬂf0® hyx-l Y koxysu I fonyl, such
a@]z el Ao S Ut d RNYla RY ars@ REYSELET @Mh R3% eyﬂ theﬁlm n%$N-

oyI tquoyI or napht hoyl ; aral kanoyl, “such
morpheHBaEdyk RFEYP O #hspybxanpl e, phenyl acet yl
ﬁye ny| WHEPRAMY hnd RPAEHY RBU GOSN land RA&NOH, sRA® Wd R® are not
enylpentanoyl or phenyl hexanoyl or naphthyl al kanoyl ,
chlor Oﬁo exanpl e, naphthyl acetyl, naphthyl propanoyl or
n@Hht hyhbuRARYAnd Rired KeRbiglCOALatd Rsis CH, then R and R® are not
(phenylalkenoyl for exanpl e, phenylpropenoyl

henyl but engy henyl met h
p(1) Y when R 9 » R, R F;md R¥ are H, R azc1s C zMe and R’ is OH, then R* is not

hydroxymethyl, phenyl or bromo;
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phenyl pent enoyl or phenyl hexenoyl or napht hyl al kenoyl ,

for exanpl e, napht hyl propenoyl, naphthyl butenoyl or
wmaphvbibpent enoyl ; ar al koxycar bonyl, such as,PCT/AU2003/000914

phenyl al koxycar bonyl, for exanple, benzyl oxycarbonyl;

aryl oxycar bonyl, such as, phenoxycarbonyl or

napht hyl oxycar bonyl , aryloiyaﬂkanoyl such as,

phenoxyacetyl or phen Xypr n 35 ar Icarbannyl
S asvh §~L Rapph 9 Bogre H dg &%z@@%&t@a&%y IOH.ghehR5is not 4-
meth&%ﬂb!ﬁ}tlh’a' ﬁfeﬁ{)}l’jﬁ@ﬁ pyr 1@1@@ 9, éﬁ%fﬁ ®¥dmo S'Ainlﬁllilofbi)henyl 3,4-

or n pht hyl gl yoxXyl oyl arylsulfonyl
dichiGgphe 3y hﬁi@ﬂéf Agrrt BPtOHX%?WWPWVa

hehper OOM\i.‘dm Ricrr B ﬁis(d R' :hell-E ROy CD, PRl ded PSS OIS Wedh BSis not phenyl or
313n§ ?STI E SHEET(;RPL 26) WD 2004/ 007461
Y23 thi enyl acetyl

tr(D)snyIvdlanrRmRyR R'hnéWlathandel is €BbMayther RS dsmotttoluenc-4-

sunbEA GR35 S Tk ARgliaggin -, >
enzqyéftl@m@plgsa@r -E loplagnehe -teﬁewé@mwsznﬁlbma@mwyl 3-hydroxypropyl, amino

Orheﬁqt}qr ocycl i cpentenoyl or heterocycli chexenoyl or

heterocycllqg yaoxyl , _such, as, thiazoly oxyl oy
orP} hi &¥RA i?rx(y)f’)rS %SG ref Rt 8GR E R %@lt @?Bafpnot phenyl;
us(q)d elvtrer aRQRé Romnil R’ e HAHAR? wp@@g{s&eﬂ RASs not phenyl, 4-

N A R

methylpipeeazini- hyl, d¢lubread sulpheniahmopdbemoyiaminseropdt wdamhinoprop-1-ynyl,

R R g L
1f) un@wlﬁ aReandR ere 16, Reint€rdde %rl@rﬁiﬁdb%& end R’ are not

Chkﬂgroups containing 1 to 4 nltrogen at ons, for 10

exanp I L(y}’r 1Qi{{rrol | n]1¥ | m dazo] razol yl,

p)ﬁ)l dyIW eﬁ?}} 3 ﬁpq.%, n‘ﬁl ﬂ\@,m qu theans not bromo;
t ri)azolwhen®’, Reﬁlfdﬁl‘biry I, R$ad QO@M%@n& REGs @H;fﬁ['éﬁq{ @6l R® are not
het er omonocyclic groups containing 1 to 4 nitrogen

%t oms, such as, yrrolidinyl, imdazolidinyl,

pi(per i dilren Rr RpRAAR' and RY bre HinsdRA isa€OsH cthadBA &bt phenyl, 4-
cmkmgﬁfﬁ§ﬂ%§ﬁlgﬁdﬂ.PuDs containing 1 to 5 nltrogen at ons,

élyl i,50i ndol ol i zi ny

beRki mivdeadl'yR>, RIRh & yand R @@éb thmﬂ?y is nph%l&z@r@zm -1-y1;

b?ﬁrzm rmﬁq#m G dnRlR &%, 90 dpal di‘M'R3 i¥ OFRAEARGENG 3,5-
nmenber ed heteronDnocycllc group contai i ng an

dichlyeplran! otg-Guprophenyldd pyranyl or furyl; unsaturated 3
th)G nerhasiehe RERETORDITOGNTR i§ offePtiRnEONt @i ning 1 to- 2

o Wbt f&a%ﬂi’i%i%%@%ﬁ %Ih@sgﬁcaweoﬁsﬁi ¢ 3O5H; and

oxXz)gen wiah ®RIFR htoR >, Rt amdR ' miet Hothem RA fsoms CHUC h as,
o xazol
rrb)tlrhg 861%1@ i oé%f'ﬁg@ﬁlgfﬁf@&ingg g{xy\lceorﬂ?}%éjﬁl%ég%d %sfng the processes
dcmﬂﬁ&@geﬁﬁméh@ﬁﬁmﬁﬁ@ 1 to 3 nitrogen atons, such as,
nDrphollnyI 25 unsaturated condensed heterocyclic

g} containing 1 to 2 en atons and 1
DETAILED DESCRIPTION OF THEI NTION

For the purposes of this specification it will be clearly understood that the word

brom

“comprising” means “including but not limited to”, and that the word “comprises™ has a
corresponding meaning.

The term “alkyl” used either alone or in compound words such as “optionally
substituted alkyl” “haloalkyl” or “alkyl acyl” refers to straight chain, branched chain or cyclic
hydrocarbon groups having from 1 to 10 carbon atoms, preferably 1 to 6 carbon atoms, more
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to 3 nitrogen atons, such as, benzoxazolyl or

benzoxadi azol yl ; unsaturated 3 to 6-nenbered
whedogoagronocycl i c group containing 1 to 2 sul phC¥/AU2003/000914

atons and 1 to 3 nitrogen atons, such as, thiazolyl or

t hi adi azol yl ; saturated 3_Igup:nenbered

het er ononocyclic group containing 1 to 2 sul phur 30

t.0 nd,l to 3 nitrogen ato uch as
preferfif T30 8iehy eforcs, dUHERSE o b G o dioRatsrariovb et meopy
isoprogylpbutyt; caobuaiyhisag-blityll,dei2-batyll plentyl ateopantginbexlyl, dyolopropyl,
bdqr as, benzot hi azolyl or
Cydo@bﬂt%ﬁ’?ﬁ%%i%ﬁfﬁh%&léf erably the heterocyclyl is as
an uns&iaiieanéalksnyld usel eithehaloneior insrmpormhwoydsisich as “optionally
b Hhritying : ) ) _
substifile by diielintpbbrablid GAAGHR 3t PO S/OHD rlifaly having at least
one caf SRR AT Lech TG RS 2o REcabeB #aniss PEifeablys feH 4 £4rbon atoms, more
preferably D@d § balfdb)bﬁ hﬁﬁrisﬂt tEﬂaﬁﬁil@Zd?f: alllenylAiadieRis ?Mhﬁ(ﬁi zﬁﬂzi, etthen 1, propenyl,
-.repber eter nocy.c r qu ont ai nj 0
butensZ PR RRE St S GUCHDRE Yin| SEHER Yoot Eind Sedhiriaglogentenyl, 1-
hexenylr 3-Gexanyh eyeldhérangt, d Fl’[eptm;F{)I; B/yﬁepganpl,l p-og&ld?ﬁ'EbIalbﬂ'EerﬁﬁlEEﬂionenyl,
2-noncfh o DAL ey S Db B aaimon
cyclopgnigdisnyu &R -hexadipingz biyhexaditiyls b3wyclahsyadicnskd,4ei t her

loh@k £136nyR1 3L c&.@P@aﬁ 5 d ienPIPL 3 §A2 ]
S ubst iy?ut e Cary " Oryl}{‘ﬁ%,yfcyg%&@gtétglgﬁ%l é%,g’lgaéa}g}/ Ogtcaytgﬁr?eél yland

the likgy oprat i c system contai ning one, two or three rings

\me:j ei ’thhésﬂéﬁﬁ “ﬁéﬁ’gﬁsmﬁg&&e}lﬁé @ah gdnTa 6@Rl Wefds isﬁchl'ﬂas “optionally

: ent, fanner..or .. e..fused. e term"ar
substi EAUENE < BAGRu e FIRY) 257 UE0R Gy A hgtou, acy
group taitaiatmgdncmarphtidwihg whivtdneefereatcto s {ai'matic.acﬁ c&l;laﬁraa?ﬂ gtoup

1 r .a.h- - r . enyl..
conaif 8 <85t wife s FRORE s BeocS LG RIGE p g caron
atoms,qureferséiihkto hearbesr atomspEixamales 9f awbitcludetatbantoiyly'straight chain or
brancHe8 bftaSo 1 0suRR b, GBfhy1S 1) ﬁﬂéﬁ{}ﬁeogl,z)?iﬁa?ﬁ?% f’l-rfi&?%l‘ﬁﬁﬂgﬁnoyl, pentanoyl,

.cont al ni ng a i near  or ranc
2,2-dinggthilprprapgys hexgpeyleheptaneyh octsneylengrsanyl, deranensndessionl,
dodecdiosf, fddahioyl, tb@a&bcﬁlﬁfylp,Qi&n&ﬂ@dﬁﬁoyl@hé_@@é’@ﬂ_o&l?h@atéﬁe\éﬁicgmt
dsul ur _atom rf_xa les pof . alk Ithio r.adi cal s |ncLu ?
octadefihehl RS aaso R0V P THERIb Bt 3 Rt oxtizoon
ethoxylearbphylhi-butoTvartoayint-pepityl coayedrbonyd vbheptylokechrisanyt;i nyl "

' ' t di cal
cyeloaliSIGHTonYE 081 4L ERISURAEIHET, & RSpiAFuorh L ERgEnyt, pagbony or
cyclohggyleatberon; alkdatwlfonyl.shelr adh methylsubfosyl arathipdsultanghyslkorprufonyl,

t t ' :
e BRI b by ERORITLOTE o ot i o
aralkagqypsueh, ps, phsaylalkenayl.don examiple, Rhensiseil sehcpyipyapanatie
phenylb&lt’aﬁbﬂ;l, dn@ﬂﬁiﬂuyylﬁpl?ﬁylipbﬂhﬁﬁll %Hblﬁéiﬁ'ﬂ{ei)'(aﬂiﬁﬂ 6{ fiaghhylalkanoyl, for
| SuUnStlI ents sucC as agl cal S, CO al nj ng.a
exammpf . Y P PR aopii S uitopts SRk, Sibn'ss
phenylaikensyl, for et anpib) phetyipoopenodaphzaplbatennyl, phanyémethacrylyl,

' t
phenyBEEST8 Ko i STEPAIbHALARend (87 Oithel lh fBloBBhoy,
naphthettiynewl drarphthatpgnisnogy arslkokpeayhonyk Gudthas, phenylalkdyomponyl, for
exampﬂee,fg_@ﬂzzlésxgrc%{)ﬂlg%l&l}@drﬂmﬂfl, RERBE PR XYY arb BRIk N NG

radi c
naphthyﬁ)xycarbonyl, aryloxyalkanoyl, such as, phenoxyacetyl or phenoxypropionyl,

arylcarbamoyl, such as, phenylcarbamoyl; arylthiocarbamoyl, such as, phenylthiocarbamoyl,
arylglyoxyloyl, such as, phenylglyoxyloyl or naphthylglyoxyloyl; arylsulfonyl, such as,
phenylsulfonyl or naphthylsulfonyl; heterocycliccarbonyl; heterocyclicalkanoyl, such as,
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preferably each having al kyl portions of 1 to about 6
carbon atons. Exanpl es of al koxy include nethoxy,
w@edveng746pr opoxy, butoxy and tert-butoxy. The PEF/AU2003/000914
"optionally substituted" refers to a group which nay
or may not be further substituted with one or nore
groups selected from al kyl , 4 kenyl, al kynyl, aryl;
. a%geh e, .25 hal o, hal oal kyl, hal oal kenyl,
thienglae &liy #iplpropgnayhthienylhyignenhythieayipsripnod) thignylhsxgnoyl,
thiazelfy¥ceryy, thikeiazothRxstyl drakeakkoicktyl NataadcGoMkem i, such as,

SR R
heteradyclibgipomdoyldivhley) thisizoly]glyddyiyy betienglelabigiayt] am no,

el o tefth SRR BERAN A Bl il oy pyords such as
“optighalky\substitiied hateydcysly]” rafdeylosubrpteyelyd anxpolycyclic heterocyclic groups
contaMidg SULRRSRY h&é%ahogf LB LYt ffoxﬁ ﬁi&q@%@[ @gﬁﬁ%}'ﬁ 984 pxygen.

heterocycl am no, _oheterchc %ﬁ’ a eny|

ar y| sul ph@hipheteaesystiaprary includsMrseirtgnge/hoterepysdigeooups, such as,
unsatai‘dgéd jh fdir (Qmehﬂic 2 é{-éd' }Jiqe!fﬁr&noﬁ'@%r 5 pﬁ@ g@ﬁ%ﬁkﬁﬁ‘ﬁfﬂ_nﬁel to 4 nitrogen atorns, for

s S- ini, ups | Ke... .

excrBig PRSI} 7y R o croa, BTty Bt Ry remidinyh mygazinyl,
pyridazing, riazblyt ableyratolyld al kyl; CF3; fluorine; chlorine;

i odi ne; no, .CL. 6 Kk more preferably Cl. 4 .

L oy s EHBRRS b aladtos i HeigiioBoRIHE 33 knfhising o 4 nitrogen
atomsisach &% pyrrelidingy intidazolidinyl,yspatidiver @i mpérazinyls br oadest

SENse a(ﬂlgﬁt{lgdft&f SnbéhsRd %t‘%fb%xcl%ﬁﬂp%ﬁtﬁﬂiﬁggqg 3G}t ¥oechQtoms, such

. react wth a reactive o,xy,ge pecies such _
as indpjyy seipdolyhandalizinyh bepsimidagolyquirolyly isgaviapki.andazalyh

benzdtﬁ%i(ﬁ}ylﬂfr@ﬁtb%blo Eﬁ@dﬁﬂﬁs i ncl ude phenols such as 3,4,5
SUBSTI TUTE. S gg ( é?rtﬁlé%%% WO 2004/ 007461

PCT/ AUZBS ACHEYRERRFY R FIOUR fentaining an oxygen
atom,3subh d$, plyrdmyt yit fudylnydr oxyphenyl , i ndol e am nes such as

mel at onj_n..and noi,ds. her exanpl es maybe. f ou

The 1+ tlePaifitea 3 (S GRASS s eR G R RARS ERpR ¥R Sin 1 2 sutphur
atomgGishejuas, Shenki , 2001). The term“targeting noiety" is

used h b ok Dy 4 t : :

g7 oup el b BERBIRS hoREITEALIiC Bt SodiBinthg Pio 2 oxygen
atomangyl 193 DidRpLen algmsaBichwe axpzaiylpisprazold ok anedimolsithe

tar get isa@rdtBd 8ty 6 inSenfiiREQDIMEBE0RYC R RE '(fd'p_(bohfaﬁﬁgﬁ@rt(; 2bxygen
to t bl ood. brain barrier and t hese

enz s, i ntegral e
atomg ?I%iixg%o} PIEOZEH 3OS S B@ﬁ %‘?rB@‘i’qH’é’l?a mechani sm for the
drug t ambgurateti@ntia@ted héterocheidgratimcontyipingal boy2 &H/gbn atoms and 1
to 3 transporters..ar ebsodi umlqe ndant ..and .t heir substrates
o 3 noRR A Sy PAERA S BRI ¢ acid and
L- gl ut ameateratadohijougaieimbrredthetehemormcyelid gryud Oonteinatgyl to@ sulphur
i ; el.ai cid noiety.
stomg R ot e R o8 AN ot e 1
2002, TFawrged 3 dmememhezed haterpmppediclie Brdugtcontairing { ey sulphur

atom$!del # 3 Aitloksn RoRABIMSH o IMaLOIRIME1f figer s to conpounds
havi ng two or rmrg do gr at ogs capabl e .of bhinding to a
%ﬂ:’?F@

met al  ASHTHEA8 RELOCYAS GPUFePNIHBING] L0 2t SURDYE ptoms and 1
to 3 ditrapenfatdihg sadngy baizothsazalye o Beabintadidzosjlnul t aneous

bi ndi | dth I I
compl ox el e R g Al B e A 57 b R o,

hetergmeraicyclic group containing 1 or 3 nitrogen atoms such as imidazolyl, triazolyl,

o)

pyrazolyl or pyridinyl; an unsaturated condensed heterocyclic group such as quinolyl or
benzothiadiazolyl; an unsaturated 5-membered heteromonocyclyl group containing 1 to 2
sulphur atoms such as thiophenyl; or an unsaturated 5- or 6-membered heteromonocyclyl group
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to that of the netal ion; biological |igand conpl ex.

The said use of netal chelators as treatnments for
wmewnodrgi cal di sorders in accordance w th theP@r/aszns/000914

i nvention is distinguished from t he previously known

concept of "chel ation thera]Q "Chel ation therapy" is

a termassociated clinicalfly vvlth the rermval of bul k

nmetal s such as in W|son's disease, i lef‘y‘fm a and

contaimig hiAeeRbyAiems prd 1 thé niioggk afeamuF

h o WEOSEh%&bﬁn ayPhese elme% @ﬁﬁ’l@ or ﬁa@nh;muaesmdmﬂhas “@gptionally
it GRS SRS RSB S SRRk B o
three rmgchraaneﬁmmﬁ riagh iy befattackel togetipo umal pendent imanndwlr knay be fused.

The te%r&? I(‘:a?rglt élﬁbr%ge%ua?gﬁqgtﬁc ngd@c{ls sH@n asgd'i‘faehzié ﬁ@tﬁﬂdteﬁgﬁ%&ﬁ H%Pll indane

down 11 n
and biptengo §’traf§r®ly, abﬁsarc!l iatdd omtmenn@ye%ardb puchlas pberhilt | ons

of t hen{y “ﬂtlalb’nl\é?é}g 'tcPﬂudrﬁw”@lﬂSnﬁé( 'bPorhﬁ‘letoP ?od%é"St ant
drip 25 of tap which, If | ong .enou

event ukhe tpmg 5@@@“@5&5 & saﬁﬁeébt@mo\? rsdtol%ﬁﬁn?;él"‘?%’guené? such as
radicalk 'c&ﬁam%lffgea lnﬂiat? Bt b@ﬁc}ﬁfi allfe of [ﬂﬁf; ab cﬂbgﬂl atoafs, preferitile 1 to 6 carbon
resent_invent i s to r an or
woms oS prSPRPEC T Pt o £8P B APEk llpy wom. Examples of
alkylt}ﬁ@fhﬂfdalstmdnddﬂgleﬂl‘ylthm; athglikio dprap glthis doiigdittio and hexylthio.
nor mal "ﬁéattfa ng& %%bsﬂ'aﬁécf Lﬁ)ﬁﬁ}}l@&fg& g@ oﬁllﬂcﬁl by Bstifi@lits such as

once t ogenous
radicals Icelaamn@a Ineac esb@sclmdralksd p@lmraf letpflécqarhpéu a}ow,tpﬁefmbly 1to 6

| Il i
ca:rbontaag&ﬂ 2 dudte P%eﬁ?lﬂ”% épfeﬁiﬂ&?ﬁbﬁs pa[tﬁ&l?édr’tp gﬂgfaé&ﬁ $E&®L radical.

Exampﬁwaneﬂad@meﬂbféml@nyhafé@ép}tlﬁwlebutwlﬁtﬂrﬁnwpWC{ lPebeguYﬁnyl

a}opr eonﬁt Rfin t Eﬁﬁon@ﬁ mﬁhﬂ@@ﬁﬂ H'rbﬁermct@nbﬂdlls&bﬁmldn& such as
radicaepgianinea Bna o ebr e A Faeat o6 41 3 5Phn pIRERY biflably 110 6
carborﬂz[t@rﬁﬁﬁﬂ@ﬂe@:cﬁeféfablyphwmbmﬂ atomls) @ttaaheﬂetptaachwemaSOs- radical.

al S 0 aItsmcIude

Examé:[xﬁ l?gﬂuﬁg glegfﬁ%ﬁfo?lﬁlg &' Sﬁ@é@ afid gf‘og)é/fsﬁg‘?e cations such

as sodThererp&atkosy Unefers fot sﬁlrawht ckain ef byenclrdpyastotaining radicals
prefer?ti 5? B4n Cach 1 uﬁ@@lﬂ%}l?\ﬁhﬁﬁg B %Thb&ﬂ? bQaddiatdrd) E)@d&ﬂpﬂeéﬁf alkoxy include

ticca accept ab i norgani ¢ aci ds such as
methony,(pﬂmzm WP@M’:&W%@H@%@W@EY sul phuric, phosphoric,

n| tri CThé:l%h)ﬁ@"G fonall lda%-ﬁltlﬁéﬂl’_ﬁ‘eﬁ&'ﬁﬁ £3ub E’hztﬁl)mmr may not be
4/ 00746 / AU2003/ 000

or
Furthereyas Wy OB BT A& S e g il ARt iyt adehyde,
halo, }ﬂmﬂ@ﬂ a{ul@llmrnga hialoabgngls halomyl; ﬂnyéﬂ)xapzﬂkow, a}klemdpmyuacyloxy,

v R 5 P A N S ARG st
n1troaqk,ajmrmetq;1beywylammp Calky&gmm égﬂ{y@ammpca kenylammo alkynylamino,
aryl 1{13) nﬁ£ fﬁflﬁﬁ%ﬁk’}l% | ﬁlbeni}ﬂ)inlﬁﬁﬂ ea§:‘34'1 F&h&'ﬂyﬁcyl alk¥nylacyl arylacyl,

oni C y p anl aspar

acylmvgma;@msdmn@ae@qyéom aléfalsw@howlb?@r APl§iph e&w@%& hqt%{ﬁ?ﬁf‘?&yl
hetero@?xﬂ&ﬁt ﬁ@ﬁk&- cfaﬁf‘ﬁb ‘Elaloﬂét‘éﬁfc?dzlﬁj‘l @H@ls’ﬁﬂih%hylpa@@uﬁﬂwnjrlncarboalkoxy,

di t’on,
BN KIS N I L A —
and thenigan Pﬁefa@blwﬁﬂie?e)ptl&m Rulsstitneat Bi)legra@(}émomgmsfsmblwﬁt halkyl; CFs;

o S 0E ol S L pa R TE RN, ety

amino] Or alkgleptizbl e salt, hydrate, ester, ani de act i ve
met abolp, ?emf"‘%ﬁﬁ@ﬁﬂ&t” [ERbE G R in@ﬂ@%r@id@ﬁrsense and refers to a group

which has the capacity to react with a reactive oxygen species such as a hydroxyl radical in such

e-b

a way as to generate a non toxic product. Examples include phenols such as 3,4,5-
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conmpound which is not biologically or otherw se

undesi rabl e and i nduces the desired pharnmacol ogi ca
waeaioo74physi ol ogi cal effect. The term " pro- dregil/AD2003/000914

used herein in its broadest sense to include those

conpounds which are convert % in vivo to conpounds of

Formula | or H Use of the % o-drug 15 strategy

optim ses the delivery of the drug to its site of

trimethysyphany] pah 3.8 rihuy- e g enyl rdelsemisgseweh a¢ fglatonin and
flavonbidk. mﬂfbfr %k&mmes 119 HRITeSRINGEE litdhatareGIVdainl 2001; Rarbownik, 2001;
g}lsggé ety which is designed to resi st
Gﬂgurh%‘ BY-until the pro-drug has crossed the BBB,
wher e Bisd ehasesgaingtheaetyl meused hefedicin i6fbroadest BB andtrefers to a

group }vﬁ% lilgtlsélﬁg% @’F b?%l%l Ak 1‘%1]? of fh@%%l?é ﬁ{ W&g o%:g% gérit eq LGpoq{

mechatisg. tﬂremargﬁeg moialy idnecegnised birspecific tramspoften mymes mtegral to the
1 | |
blood §r§1§}¥%§% %%Ht'ft tﬁé’ée éﬂlﬁl ﬁtg{ @n@s i h}ﬁ’ﬂhd@’é I S2RhniSHIHPthe dPug to be

hoxypheny] noi et

imporige nto 4hd brein. (ysrcadly suc@zfﬁ@mﬁf‘és pis se%mpﬁi@@;ﬁ%@n%m substrates

contaif B%B)@ﬁféea{&:'ids%ﬁcl}i Qﬁaé@[n%hd‘ac\m hhd Lh@Raierd Goﬁjuga‘uon of the targeting
| ation, o

h
moiety /B 4108 Th RIS 040 BT T Ab DI SRS o4 e i the
1umankb@Mﬁhﬁéﬁﬁxﬁbagﬂ@mmad®9Wh|ch acts to enhance the
C h el . Tg%'g?q‘lo E[Eh ICgslla%ﬁ”EitS HHSCCPRJ}P % gt b?cfadreé? rsgﬂjsle %Il& refglrs to

compdmmdaﬂmng tveneembre danot afdes @W@@ﬂ@ndmg th@ nmt,ﬂl atqm, gweferably Cu,
Zn or i:é W“Fll g{]at%a?s 8Pie d81f10r%1ﬁ§ %Qaﬁ%l@oﬁlﬁgﬁarﬁ%us binding to the

PR vveen tWo i sonerjc rns
metal @tonwglﬁbg rm},tara inqtel,complaxthas B drarmedmrarie sk Litereaics Han or equal
to thathf tﬂe{}ﬁb’ﬂ? iGAf Qloﬁdg%a Be&id dopdbl&d. ThB %&1@ u3é 6ffneRll clill@BR%s treatments

npound ter soner’ sed ere
for neyrploeb QHBLET OB RS eI I HRBEser beelip s dlgerentined from the
prev1oﬁ§19'l@bﬁvh<‘coﬁf&i‘)t st eohentibs Greesps””. “heldiondlmrporisl addrm associated

e e R e
haemozhnmostodis. A bméaktdwmnmmhomwetmls omthegsndisdases can be described as a
catastﬂoﬁﬁl%tevgﬁqnﬁaf@&%@an? bursfi ﬁ% {Eg&lgé ko %eMeﬁﬁﬁg FB6din}#ot the problem

or nore rmaceuti ¢ axa cartiers and
metal.ofitei ropaliaigm fention pheich ﬁ@t@pp@dﬁg@ &t ulbatqﬁa é%?qq}le%tered by the
chelatp s?ﬁ%&%@gﬂ%ﬂﬁdggt‘%@f&mg n%‘(é Qay ¥ Gérﬁpﬁ{k‘t'oxﬁ Mrgﬂgiogs?l in metal homeostasis
sens
associiGapAA BUEOIBOH CORQIGRH &4 hF REFPERBIRALOB{ PR et fo He constant dip
ofa le@Wﬁ@SWhidhﬁf Riftdon® tnduigh will @umtﬁadlyi dfaasslobgtleiatnage over a long period

of tlmgaggq n E‘fltlgﬂ §£ hec‘I ugaﬁ ﬁ%%lﬁb? g’f::ﬂéé ]6 s&& 1&(&1131?51‘? s'to ld;é?&ﬁt%'abnormal
metal—\pagemahtemctlpm tcemimvala s@btﬂﬂ:tqp dititign RS T eTaly @@-EEJ};unent

nonneﬁ@é‘yrg} giq}xet\ﬁpd@@l%ﬁ{lgrg N :hilé:) Ak tﬁ&{?&{gg 4@:0(9)?1%4:%16 i@short-circuited,

aneous, | ntranuscu I nt ravenous and
endoeemusmwpm@ﬁﬁeﬁ can papeinapie effelivebniyih the asqumulstipe

1& Bicly be presented in unit dosage form and may
D %reg}i

red by hods ar t
phar madye S@Eﬁﬂf ﬁé %Bﬂ%ﬁ?}ﬁgr L{{]aé%p@ifer l?ly@bﬁq?baceuucauy
accepta'ﬁleob@ﬁﬁ Qgll BE laﬁﬁreélbted tlat honvpharnpeadicelty amieptabierselts also fall within

the SCPH%?QEF Bfﬁsglﬁ 111Yc]ecr)121%t !é%rgglegﬁesg nﬁ e Herll35 ﬁlt‘%ﬁl%ﬁf‘a‘?&rlx the preparation of

e conpositions
pharnpiceytiaby abaeptabief aaitm ﬁxampies cﬁphmn@qatlmllyrﬁgpemablﬁ sajts include salts
of phﬁ%%?&uu%ﬁl}? QccteBﬁble cations such as sodium, potassium, lithium, calcium,

magnesium, ammonium and alkylammonium; acid addition salts of pharmaceutically acceptable

inorganic acids such as hydrochloric, orthophosphoric, sulphuric, phosphoric, nitric, carbonic,
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active ingredient with liquid carriers, diluents,
adj uvants and/or excipients or finely divided solid
w@ aoopfoerssl or both, and then if necessary shapi POI/AL2003/000914
product. The term "neurol ogical condition" is used
herein in its broadest sense and refers to conditions
in which various cell types 2% the nervous system are

degener at ed and/ or have been 10 danmaged as a result
boric, splipraigranddydrrbremioasids; aorlie pEphrmasgulieplbsacseptable organic acids

such 2@&@@@& beSpiodié) bQL@},FrId %ﬂaﬁ&,,mﬂeﬁpﬂyﬂiéﬁyrﬁileiﬁoﬁm&ri@ ditrfd, 1dctic, mucic,

e used for t ment of. res dit ons
slucosify el ettty bl BRF TGRS P e B SR bEheStIphonie,
tolueneswphorgd bdtugeneoulphornic, salhcyihn,t suiphanilicoasparticn glatetmm,redﬁtlc stearic,

pamERRA B B Gl o

crrs-or I'sor ron,
conpo u el sdcbflon, seme@f the cenipopndy of theipresent irsedtipmmay fierm solvates
with Vté;{t rgi'ﬁc %W&%h aGudf solvatddeis tvlllﬂﬁn the scope of the
sor such as Al zheiner's di seas | nson'

mVen’éI‘PIbease mJI tiple sclerosis, anyl otrophl c I at er al

scl er oyys h@@xhdc@@tﬁé,ll @b@ta@b@@@v@fwaw ﬂle@ﬂlchxﬁltph;aﬁr&aceutlcally
etam ne or |

acceplle Fleseirat%%% rBiE a&ﬁ PRI AEOSg esiay oy nfother

compdlﬁgbwbibhfts 1wt boﬁlogmﬂl}rmwﬂadmsetumdesn(abm and dpditcks B )desired
pham%ﬁ%fpglca %Kygp} Hy gﬁfg'g a?gffec?UCh as di abetic neuropathy

neuropat hi es i nduced by toxins
20 The Thertemt r‘mmdmé’ge neaddteraze inditsbrodédest sease issigdlude those

comp&ﬁ{cﬁg)&hlél?&l%rcﬁnﬁéhea% @R}B ®4 @#cgdﬁd B FYRLALT BEHT ‘U%@ bf the pro-drug

r eat ened ona I nte |ty can
strategy @@atl@ﬁ'v‘e@le\ﬁlﬁbvﬁm elithsiians todfs site of @%tmragorcréémé bram In one

aspect! 'ﬂ{é/ﬂeﬁﬁ |ref@fs t@i"ﬂﬁa‘br&fbﬁcﬂ@ﬂd Qﬂ§alﬁ§‘lrbrrh?ylleﬂ&9ﬁble@f Wﬂl@ﬂ @& desined to
i sor can

rol ogi cal d
resist iy A D bire G G AE R ST LR HUGRET GRS o Gigmer surface of
the BBBUicetol h’}Tdﬁlilmd the eétepadifvyratathe &8 hyairowsd iofithierdinpednds of formula I

or II. ﬁg &?48?0 agp?ct yth%f‘ nﬁ@ﬁe%?sn‘;g nﬁé ﬁta%ﬂl%eﬁ{l aY CEI of%ﬁe 8 @Lgléﬁ%ﬁgqumolme core

I'mer s di
of an hatiaxiddnt grolupy mslast;cuémhleer b4ch tenmhcscyphwé nmqty oréerviatiggs thereof.

ExpoéLﬁg H@tﬁﬁ??oo;&&”a@@ Efir d;ﬂﬁllxe?ﬁ'of he 'bfﬂ?ﬁ il ?ﬁéﬁ%ﬁd to hydroxylation of the

-1 nauce cl splati n-j ndu

ed
34 Swpnﬁhexmheayltg}oum&gmwg hé(ldf%%ﬂ 3 bormstony Ryl Sbsiaen, the

hydroSeyEstbdp 8F %Ioﬂ%%@tto cAhHRSER ABMtibh §rd(’§b©ivtvie‘é af ttRbompounds of formula I
aSsociated with "nmad cow' di sease; abetic

or IL. neur opat hy; Down's syndrone; drowning; epilepsy and
pOSt t rwgnein Gaspideeps ysediarad in th beadéshxérmp to include compounds of

Formifad b o SRR i sep Ol L TR e o R RE R B ATBEAN BR Y S Yoomeric

formsh eﬂmhlcympoumdsaew d:tfkymdhvah@nct mmbctmgdwgamg or groups and the
posmgﬁ%pﬁ‘{? gfn% o§g1£o?1§§ in ﬂﬂ@lc!nﬁ bagen- Spat z  di sease; hear t

si.on inj ry Hunti ngton's dj seas
Lewy b&y teniy ela@téer is yed haTait Byits roadrat wasq wmcludes structural,

geombﬁ’ﬁ%ﬁ RiefesisbBkR; Asr’cflé SR b f Pe1Rh1adios BB Ly haRGHk dF more chiral
nera o] ari a; .met hapol -i nduced toxicity;
centr%%psh@qp@ Le 0?&%]@16{1% 0 eRtiqReLG {‘}Eﬁnﬁus) not or neur on
di seaseTheXonipskitions ef the brsasiisyentivh borpbﬂsew $dastone compound of
ocar I
Formgfa el lzto gg%ﬂ wﬁg to%? oLi1 pﬂ &%Macrgﬂﬁ%ﬂ gb%taﬁg E‘Aﬂ‘l&%%ﬂd %ptlonally

Xi a,
other thargpentis ingents ulpach-cautdrelilueptahdjpyant add/or h@ilapIytmlﬂSﬁ beced

pharr?d3ficd gnﬁgc%pta'bf‘e?’tlﬁ eﬁseacfftb@fnﬁ&%?‘aﬁhl@%lﬁl the other ingredients of the

retinop seni enenti a; reni

compsmsgrpntimrgylgﬂeeqrs mbtgl ey @@%MPW&@S?@ those suitable for oral,
rectal?ﬁa_s/aﬁ\ltgﬁgﬁ/(@lgﬂlaﬂr@ buccA&nd sublingual), vaginal or parenteral (including
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sepsi s; septic shock; spongiform encephal opat hi es;
subharrachnoi d haenorrhage/ cerebral vasospasm
WG aiedioabl haemat oma; surgi cal trauma, includi NRCT/AU2003/000914

neurosurgery; thalassem a; transient ischaem c attack
(TIA); traumatic brain injur 7(TBI) traumati c spinal
injury; transplantation; vascul ar denentia; viral
meningjtis; and viral encephal itis. 5 Additionally

subcufgRRs, AHRIECY M Iraxenans andindiadeamalhadminrsiation L@ee@mmsmons

may cPRv@MntBR prédeatedfiih @it ﬂoﬁfge @rheind ﬁl@ﬁbé’fﬁﬁbﬁmd b9 rrnethods well
exanpl e to,potentiate t neu&&eé tive.effec

knowsy it art of phrnacy e SYER PEdRAR1TF §h et Pringng | %aﬁsgmaﬂon the
activepiagredient with yheobamertvddch comtitutkistdneros mmlne advessodypitgredients. In

generaﬂ h?%éfnﬁgsm @{%}%i eﬁ%&nﬁ%ﬁﬁé@ r&gnétl rggﬁ%lyglyﬁ;’n(%?@emto association the

actlvegugmdwnmgh ligwighpawridrs; dneits, adnjvanig and/oi exdipients dr finely divided solid
I (i schaem ¢ and
carrie srUerMm afi§ CI‘S%H £ cﬁar A 'ﬁhﬁg éﬁ'«% Bkt

aermr fagl aenor rage/ cer ebr al
vasospa. ﬁfer@emé Biodesieal Aonstitiond| i Hegdrherers in #s Broadgst sense and refers

to confditftk Zh Shibh-vdaieaPcdll t%@sv&“ t%é‘ﬁ’erkzb@s $Y600nVAE d8gdnerated and/or have been
0 |

dama 8 BT s RS G OaTer o TR A SHRPRy g partioular
compoaida b ddrmudtehel ican bé ilsh:d lfelv\the Ireatynent Ofmmiltm@ corttitidrispinewhich
damaé_oay t\s?;c%g% f’ tﬁlg %hl)(fou's_lgysh %Pégc?h&e t%' ‘mtgllv Ilt'i'on% infections,

i'Sease Ic I raI Ferost
exposhgt tortoxie agems mmems,muthml @¢fecﬂs oF aret@php dfsat®rs In addltlon

comp &ﬁﬂi‘s oFle foﬁﬁ\ﬂg‘i'o‘? 11 caﬁ%‘étﬁéﬁa}g}? ﬂ?tﬁae rr%llétr%ﬁ ;132&%&}?&% of

di sease an er ed |tary cer
neurogdegeapgbve flisordpxs: suehiay pdzhayperds gdisease.Rarsinsap's digpase, multiple

sclerokRYAM1bBBpHiS 1AERESIR6kis, @pllfRy! dr8dbBBRtor Ahug addiction (alcohol

neur odegenerati,ve E f(%l d03|s ‘{1 uro&f enera § h
cocaingy iR dEP BT B kDot o ST RO AL Bt Buixeephy or
degengfhtida vl ge Heatil Irétﬁlagreunbpmma@rmd etipherhlateactpathicshaichee diabetic

i.ga h nd redox active

neurofjgft Aot 2 petib B R AHERIFR R BEOREIAGANT, [

f or mat Ton fermdticumidegeaeiative disdrdsr™ ashsed densostiefdrote apfabnormality in
Whlc@ﬁ%&iag intdgifly Fs'%*e%’ceﬂeﬁeup@nafl ﬁﬁ%ﬂy t:ﬁr%% ﬁ\réﬁ@éneg tv\)heﬁfneuronal cells

el n or po I de  precurso ncl udi ng

dlsplal}’l dwneeﬁfdtsarvxt«aé or gghﬁ@ 1S HTONg GAR DA FANSAT plsmgat%wlgmld
Neurd? ﬁga‘l [d%é%&der@ih@i @Ar{be(tPe?LPe)d @Fh ﬂitékzg Bﬁﬁﬂsﬁfmhe presehi uehtiéh include

condi.tion i ra ected..fromthe
ccute GRHGHLER G TS B P S P S G ATEES prmentia and HIV-1
induced ﬁ@ﬁﬁt@xmﬁwﬂlzrheﬁﬁm@ disehser ahy]sﬁ‘oﬁhno $ateral subdrogis;racherastlerosis;
cateraér, gﬁrte%;ag fsaﬁge%%g%e‘r%})raﬁg{ ﬂgn(ze%%)ralt c@glgqlogiﬁ{apy-mduced organ
damags; sizplatinaddwiiet meplrathxiooty, cordnay aﬁet;y bspassi sutgevys' (reutzieldt-Jacob

diseadd! aigem g Ase?%x}t% gco s aﬁggw’fd%r at afaaenmg}dﬂahfy Down's

atz disease

syndr@mﬁfcirgwnmwpl y aefl B@&ér@wnatyc Rm}e@syp Fatedpiglls gtaxinefrontotemporal
demehi$4] %Qﬁﬂegléltn'eﬁﬁoﬁ ; QhéRSIhSorhSods; HiEBolRlyalseBaemolysis;

condition, - such hei ner's dise
O AN S TN T AR
dlseasg_f heuit sie0kahd ﬁbpmfaaam ifjoyEunfindtents disedse;Alehebodsrdisease;
. i.sease V] e 3 e-
inernSFAT SR Gt ﬁ%’%#g?fg@%‘ﬂaﬁaﬁ‘i k8Pt GpSR mdiRE degeneration;
malarg; aea@@ol-induaeqoimtcny;mamihgiﬁp (askpiia @ tebdrodowyimotel naion disease;
multléfé @gl‘éfo%mhgmgitﬁged ls%"(e%‘? %&r&ﬁx{y H{gbgirrg{aﬂs%ﬁaeg{l? eehgﬁgl%lal PYkinson's

erate ognitlve
diseagey p@q-in@f.arl asghy@gsglglggdlswe; pregressive supra-nuclear palsy, radiotherapy-

induced organ damage; restenosis after angioplasty; retinopathy; senile dementia; schizophrenia;
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Al zhei ner' s D sease Assessnent Scal e (ADAS)-cog test,

for exanple an ADAS-cog value of 25 or greater.
WEMBFTHRITE SHEET ( RULE 26) WD 2004/ 007461 PCT/AU2003/000914

PCT/ AU2003/ 000914 - 29 In addition to slow ng or

arresting the cognitive dechine of a subject, the

met hods and conpounds of 't & Tnvention may al so be

suitable for use in the treatment or prevention

. s | € of
sepsis; septiothegrrppnsiara awehialongHics; sibhampcimeidinempsthess/gerebral
vasospH$R; duBdaal BYdn@ibg sufffces yiaing MclblingtRUF0SUGeR N ealdsketBia;

. condi tions, Tgf c)(_) ounds rTg{ be Lo provide at
transicf gaacRaiack 41146 PRMEATC gy e CEB G SRRt ey
transpl@mﬁt@ﬁbhﬁ;%mdarb&ngﬁﬁi; ez:cinfasmehhgﬂiémnﬂ it eackphalités. subj ect

o0 ha en.. identifie s.havi.ng an | [ .
of o pruienyy ¢l SR st iy dRob 85 RS kTt potentiare
the effents bhother tseatrpents, fexénabiplé togpqiensiats thenewrbprotective effects of brain
deﬁva%%&k@?ﬁkﬁh%ﬁﬁ&nOf cognitive decline, such as MId
gnrtive

_ npai rment or minimal progressive cognitive
i npai rHhsrinyentioadeparieeds dispriedlopeBdifians Yaich indicy grudative

damagh Of RIREIA] REvAS |s?éterh,hiﬁcl"aﬂ tac@te agl ichioBa) nevydIBEiOMEdisdrilers such
d igon.to the f .10 re t he

addi ect. of slow.,ng,or ucj ng .
as traufrgtig DL HYB; $ 08@6P1%§.°663’F41é%311a§f“’;&} %ﬁﬂl@?haf ic and
haemo@ﬂagﬁ?,i‘sﬁbli?dirfhcm&i& hadiasredpel c@febed] & astspadnt, \cervbtal diragunpAddheimer's

dscsd s R B PRSI T TR PSPy s
Huntingogrs disease, [Rapdnsomnis ritiseadd Figdnivhi scitaxia satagash riiementie pitthdwy body
L e
amylorophit Fatesat sclayegis, WsorareaT disgans. Saltiplsselernsisn &t%é{mélial insomnia,

Gertspid #AsIG IRINKEEELeARL bl Babditd | boebRl hmorfREe Rlithdmyoidoisis-
Petersen et al., 2001). Synptons of MI include: (1)

Dutch ry loss which affects job skills (2) Difficulty
per f orMbRgpdracilaryg thd ias#Bion(Sfirdstabloghs tredtinend efitgurgiegenerative

20 (4) . Disorientatj.on as to tine.and pla et ki -
e s 0 b B B o oo
damageirtdulta fioht acibrohhalkintegpctip petviesp b bidlogjcalligagd sycd)as a protein and

redox ﬁ%%%ﬁ%‘f‘l. ﬁ?ﬁg&oﬁﬁ% gé;ﬁ@g?é ?)%irgﬂl g??cg%fﬁ}gﬂﬁigggﬁggﬁhzatmn and/o.r the
deposition of ewpllois Hep orioshmpnhaforsd fiont 4Bty ebpioHyn peRelypeptide
precurSits ,hnaﬁdﬁl?%lsl%&l limihRINb 2l p, Syaiclisin, Buagta) § OIh @ndYRe@ mecursor

_Iggslrnen creen, and neuropsychol ogr cal screening
protei APRY QrgionPEoiee t erm "subj ect” as used herein refers

t 0 anyTiam thetodiadnig peefetiabBaskced from the group consisting of sporadic or
familial Alzheimer’s disease, amyotrophic lateral sclerosis, motor neuron disease, cataract,
Parkinson’s disease, Creutzfeldt-Jacob disease and its new variant associated with "mad cow"
disease, Huntington’s disease, dementia with Lewy body formation, multiple system atrophy,
Hallerboden-Spatz disease, and diffuse Lewy body disease.

More preferably the neurodegenerative amyloidosis is an Af-related condition,
such as Alzheimer's disease or dementia associated with Down syndrome or one of several
forms of autosomal dominant forms of familial Alzheimer's disease (reviewed in St George-
Hyslop, 2000). Most preferably the AB-related condition is Alzheimer’s disease.

In a particularly preferred embodiment of all aspects of the invention, prior to
treatment the subject has moderately or severely impaired cognitive function, as assessed by the
Alzheimer’s Disease Assessment Scale (ADAS)-cog test, for example an ADAS-cog value of 25
or greater.
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condition which requires treatnent wwth a

phar maceutical |l y-active agent. The subject may be a
worasmmb746pr ef erably a human, or may be a donmesPCT/ATGR003/000914

conpanion animal. Wile it is particularly

contenpl ated that the con‘po%rbtds_ of the invention are

suitable for use in nedical reat ment -of humans, it

is also applicable to veterinary treatnent, includi ngl

t r eat arRddgionds soBHpR AT BFeSHAS Higi cozaitive deding9d & sybjget, the methods

and con@otnd SETkhE ARREG G AN A¥BILS stkisle f¥ uBOTSEE treﬂﬁfbiélﬁ‘& prevention of
nd sheep

onkeys, nules, |l am,, al a,. pigs, cattle ,
neurodRgocs e RTINS R A P AR S ispah P a1tng 4B atplors of
neurod¥@ehdativeadoaditivgs!| FhesommhB3d hib/be ablEE prdviRild & 186} a YWitial reversal

2004/.007461 PCT/.A 000914 . -+ 30. . Suj t ahl e

of the SR infodarue BT TSRO 1Ak [hAeieted R oEE s been
identifietpsrioyngaen ideeascd aisk CAr pradispasitiPe td seweltegendrativeradnditions, or to a
sl Sy 19 BB oot atplrsi g
Impaifopesit pr BiRiIahProgresiyg goSMEVe mnsiaimb thesp gethads and somppunds may

be ablEXApHRY &t oPiblaP dRUINEbIEICARA] $85HtARB)A%IdTEbR to/thd 2ffect of slowing or
I 1Vving species. dlé%éfl buted through nine famlies:

reducipg the ig HIFENUVHERLR) es (Tayassui dae), hi ppopot anuses
( H ppogetraitiylaeheineaneliscadcCainltheal dementidseve otuailpsot diagnosed

.. (Traqul i dae iraffes and okapi Graffi dee

until qrgsap vy g SoPS e et el Tty el ke L syndrome
knowrs heelefild Gramttiedmpaament @D, WBishivdaescentifadgfintd totbs dmerican
Acad ) P Qubiloly, 1R1CAR IR RN ATRRE: A TnN TG AU NIAURL difory
impaifopgrbrivhtho g pihpRviaqSmchening wel, andydupdo pofimpges clipgal criteria for
demert|aqPetefRY 8t MERBO B Bidnpfonky GIMQAYiRNMeshar e hi gh degrees

of .genom ¢ honol i (zge. dl%'i Peri ssodactyl a

cEhpr | WW?@S@?%%H“ Fﬁ(lgé§ $hich are both

egcpnonDiffchity beierhiiag fangiticr blasel y rel ated. |ndeed, it

[ vvelhqli)nown ttﬂ t horses and donkeys interbreed. 15

@)use g é%? s ?zﬁlgu?‘%er m "t herapeutically effective

afunt Disesientation asito e amt plact (gattngdpwund of t he

? @senbo'p&edymieg&dgﬁageﬁflénye to yield a desired

e, 10

rapeuti c respon r exanple, to prevent or

t(®at Brohemerihicbyractbwekieg on. The specific

"her amglglhglﬁ%wngffect ive anmount” will, obviously,
vary with suc fact as the particular condition

rs
b&ng (havgesdn mog Oﬁﬁ%"t‘:"éﬂr condi ti on of the subject,
t(® tyohapdes iZPersodiliegt being treated, the duration of

t treatment.. t.he nature of concurrent therapy (if
aEfP?, iﬂ&soﬁﬂf@a@‘ﬁ%ci fic formulations enployed and the
sM@kdanrte defectddeismgmoouerdional dogsitite s¢reerting tests, el as the Mini
Q I | ki @RRIicA1 BEeeni
v TGy )5 NS T O Bcning
It

( canments to provi
batterigger at i ve conbi nati on. Is intended to include any

chem cathk YerPEREYeED I8 SRk dIA b fOR t8 hny animal having a disease or

_ghar maceutical | y-acti Vtﬁ aqﬁnt S, as 1I ong as t heT% 5 biect b
condibeRIFRTPHHIS JERIIMEE VeI AR P A YACHYT pgPIGr Lpdibicct may bea
mamEaIPeiRabl9h Huglafilbramby b¢ a Hbmestic osicbmpheion animal. While it is
particularly contemplated that the compounds of the invention are suitable for use in medical
treatment of humans, it is also applicable to veterinary treatment, including treatment of
companion animals such as dogs and cats, and domestic animals such as horses, ponies,
donkeys, mules, llama, alpaca, pigs, cattle and sheep, or zoo animals such as primates, felids,

canids, bovids, and ungulates.
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appreci ated that the conpound of the invention and the

ot her nedi canent may be adm nistered separately,
waegueot4srl |y or simultaneously. O her nedi cankeit/aumg/000914

i nclude, for exanple, where the condition is a

(3-any|oid rel at ed condigisg,_particularly

Al zhei ner' s di sease, an inhirbitor of the

acetyl cholinesterase 30 actjve site, for_ exa nph&

phens énuitable repmmapls apalvde membera of therder Paimpates Radrtia,

Lagom®HsHa, @8ta¥ed @didivdza qfensé@daémanarﬁ Aﬁ@d@dﬁj{lb iMdrhisergred the Yrders
| .ur bi prof n ro en o

Perisepia i A5 osey B BT Bt e R BRb i biotogy and

econorhl@Xn@Bﬂt&qceproduced by Ni c()<) or an oestrogeni ¢ agent
such .as 17

carri d2t ohpi iSRRI ot Btk o] PYOTGER AR disributed
through einpdsinilies ngiga (Sidws),| pekeavien (Tayassmedaa) thippepotegtusetut i n

(Hlppoégf%'ﬁﬁggéé ca%bé‘l"{l(%gaeﬁﬁgﬂ %&ﬁtﬁnsﬁ@%éﬁ\}vﬁflégytgirﬁﬁ%s and okapi
(Glrafﬁ:(tq%gl}epy@ﬁr‘gdaq)mon podepT andgatite, §g§epv\gpats and antelope

(Bov1d%9)0 ARy 4ihedRabihhis Qﬁgﬂs@@ Qgﬂeéd amrri’als mASm@ﬁ@Qmﬁl@tﬁ@l Mor@

har nace t| cal carri B ? a maceutl d
importgiie SHag o6 PYSRICAIE tapes Tt A AE B B Hpep. pagple and pigs
have ve§/ diviiid tiglog and shmebiptl defrebosngsnaniic humslogy.o t he

b 1 quid
sel oot bif GiepRE o GonlhtemFaen Pty Al Bist Bhfod Be ooty
econonicatly ifpartent aund ¢leselyrdated elndbed, mteis wgtliknavnyhat horses and donkeys

interbrg?tﬁcept able" in the sense of 5 being conpatible with
er ingredients of the conpgsition and non jnjurious

to t heAsussiddwtein, trnterao Missansatioallyredfertiyamoyr” sy megy an amount

ofa cof oﬂﬂ@"omh%tp%s%ﬂt Bvtoy effeBpéecBlyidld a@esirddahemp@itrlrkspohse, for
sage unit forml atl ons co(rijt ai'ni ng conventi onal

eXﬁmP?‘F‘oFP P’E?XP@ op HsRt el IP8isRl SPndtliRept abl e carri ers,
adj uv a’IlIléspealﬂTﬂ "iefipehigcally B ctier m@mt ewilg robilloaslyu\myl with such

o G B S REAL CUP B G50 B RrioRAF L o e of
subjecflBeing treatad;sthmﬂmtlon of tha tieeto=ing, tluenma’aac |0£ nordurrenihiherspy i any), and

the spe% ﬁé éiaggn{ PQ&?{P%&I th%%u&t‘h{%%?%e doﬂgﬁﬂhﬂ Qf‘thH&Rfatwes

and rent er al
D h ar naTEJ@mqmmunﬂ@ pfﬁlﬂe RreseRYNYEIIon S2aY; aﬁ ttieaalhphe pombined with

other rH@&E‘egHinéQfo ﬁrB@iﬁE uE ?féerﬁﬁvé &&nﬂ?ﬁ?ﬁﬁn It 4 nﬁ‘tgiﬂddg;ﬁ 1nclﬂ_({b€any
unds S vent i e adm.ni ste

chemigh | PRI ICABONSTIOR QL BBHAH U HsPy aCh g Bang as he

combih&7aNdiRs nof dlReingE theay o1 tigreanpoasd offounaiadrs I1. It will be

oSBT HgE e aRobGR: L mEbEHEP: sl e aEOIREpEACHS) B i
separatdiy sgquanfialdy ossimettemdongly. agent's, f I avouri ng agents,

col ourhpa. ﬁﬁﬁﬂ%ﬁleﬁt? %d;rr ﬁaﬁ&%’ 'f&ge)ﬁ g %«Jh'efb tRE g?ﬂdlfl&l is a p-amyloid

roduce ar maceu egant

relatedpeanditian; p@ﬁsula@}a Almréersmé@aéﬁé\ngnhlhmrmféh% ef@ﬁdgl@lmesterase

active sRE 195 Sran 14 FRS BeriRtS Eﬁﬁﬁtﬁﬁﬁleobr 2866 ah laftio At HUCE as Vitamin E or
di'si nt grgr ating agenfs inclu orn_ starch,

VitamigeChan SRR GRS ﬁ@ﬁlﬁrgmf?jfsﬂ &r 1R APRLY modified to

releas® B ©Bkitle (foR bginth1e NGX-A2 06, paghiced By iNi@lntyeor 28 oestrogenic agent such
&Aavo ng agents include peppermnt oil, oil of

as 17- -cms%qc{j Peen, cherry, orange or raspberry flavouri ng.
Sui t abNRttmdeand phdrmaesnticalodacnites Sugrepardsionod gharmaceutical

compé’siit]io%@ e el RhADALPHE Eﬂ,eﬁsoéet out in textbooks such as Remington's
Pharmaceutical Sciences, 20th Edition, Williams & Wilkins, Pennsylvania, USA.
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ascorbic acid, nethyl paraben, propyl paraben or

sodi um bi sul phite. Suitable l[ubricants include
wore@aesidsem st earate, stearic acid, sodi um ol eaP@[/AU2003/000914

sodiumchloride or talc. Suitable tine delay agents

i ncl ude gl yceryl nonostear gts or glyceryl distearate.

The tablets contain the acti & 25 ingredient in

adm xtu h_non-t XI c phar maceutnl cal |y acceptabl e
exci pi é&% P 4r @ argliiicf’lg’cﬂabcqf@?r inephamacaticallpacseptable

solvenin bspsding hese oexetigle @@ﬁcﬁem&yng%e b oﬁi@éﬁ%ﬁnult(ﬁ)or 1 to the
u suc act ose,
sobjel e i B b B o 2% i et
admnapaﬁtmngn mindr Eaah’lgin‘lcargﬁmt be phamihcaﬁlcall’y ﬁa@é@ﬁl&l@” @f the sense of
as_st.ar.ch

P g e LR ATy Ao RO ot

as mag %.cempgﬂ%@faﬁomubﬂ@a Al maybé adroinistered orallyewpically, or
parenteddll “hf‘do@?é e foﬁﬂlﬂﬁ%r%céoﬁfauﬁggkﬁg/eﬁt\foﬁ HWF ﬁ(}x?& J;;‘lpe{n%aceutlcally

orption in

Si nt egr at and a
accep&%é"t? €€§i4 A yshicle Thederappargntenil asuseddwriminebues
subcuMbomme«t&d&nsaaérem e‘dir aﬂﬁ[mﬁdatlcﬁ’f)ﬂb lﬁﬁgg)"ﬁtﬂngsraét@%v%}}r MRravenous,
ria cer S
mtranﬂ{%%@éxr,;iﬁ%gﬁl ctede nf?j %ﬁétlgrh%q tpn te Y8y may al so
be per flie pegentsnvantive alsoipgorddestaitalile basdcal rorlh @nd&;a?enteral
a

e ey ek 85 0 06y A0 i menin
The cqmgowﬁ-ﬁé thedpregent I@Wﬁimcal thaybe ddminsstened drally as beblets, aqueous or 011y
suspem{sn%@ﬁ’ge‘s Gedoh¥s, %QWd&% QIQﬁﬁ‘lES eHgl 1(?’(1 Ezﬁ)sﬁf%? sgﬁ[plg o fdirs. The

venti on can e adni ni st er

Comp%%‘?ff % 013 HSC 1AY EoRIBINANEPT MOUBEei 5P cadlé@m {iRUgrBIpef sweetening
agenté!‘ﬂaﬁ@ﬁﬂig@%@ﬂi.@ﬂco?@fn%@%@ﬂt@ 08 9%3.;%1@ énts ti’ﬂ{dofd{élr ﬁ)cﬂrb@tfbe
Phamlt%g%@%/ ﬁ%{ %eg\%ﬁ]aﬁﬁ? i)?lu%{af ?mg}i\)%gétlon%e }nﬁz{ gggg%égneﬁ/%clude sucrose,
lactos¢,rglncaae, taspartiime drrshechyasini Soiaiad Higintdgndtingragsaid |1ﬁdlhdb corn starch,

methy'fdé?ﬁdéb%% %%W%w%&ﬁfoﬁ%ﬁ(\e/ h{h\én %{n ?erﬁ%engiggflc acid.or agar. Suitable

flavouging gigenys 1§ d@g)@ppq;’mmg)plb eil oﬁd@@drgmendq:lwgi vralge or @spberry
ﬂavo@iﬁi@r Gﬁfthlﬁé Brelbh@es GRlhde RAAERbaRLELUEIANL @Qﬂ)h?%?gﬁleml,

or tissue. reparati ons for arén

ascorbé‘d?ﬁl?ﬂ I§? L&R%%Pepn@%ﬁé)a&b@fnor éochm}@é%%plb hoitallg ldhsigents include
magneniny ke, stﬁ&ﬁcpﬁﬁ@ Isedi®m @Bﬂe esl@dhﬁd é}ﬂ§nchéﬁatHR| &it@ble time delay

agents BB RGPS BTt OF guPiuRl isBriees fisnatiers sonipin e petive
ingredsamdi il ajngiztuad Weihorogamuc phsmﬁicsmﬁiaﬂh acepRblyydxcipdéRaivBich are
su1tabéqg?ﬁ9§%agﬁfarchﬁ{é 8f{agfelts“de wat er, al cohol i ¢/ aqueous

SIons oOr suspensions, including saline
and buThese scinisaisamayres, éon axenipley Ehiindredilianty, suth s edicinm

carborﬁthal PAckdde, e%@n&ih'pﬁﬂsphll% d?'sﬁ@i%fn ﬁhogﬁi(atté g?)e%raglﬁéﬁlié)grﬁl (ﬁ&gtegratmg

er s | venou

odi um ch I"act at ed
sponts G A S Gt P AP RGeS 5t o acacis

and (4¢llmc1t:ﬁttﬂgyetgenfs eqich ab shensilb lslfébra@es stehi9e i3 RML. OThese tablets may be
Preservatives and

t ro
uncoatEh 4980 b R REia R ey sllmratiaiomarbsomgen o the
gastrommtmaleracamdl thmeby phividesy suanafiried @xticlaies a 16HE)r 9&1*1(5&3 For example, a

time dé‘i@? %fea??enag 1?:“ﬂtajg lg{lﬁ‘é{'}@ ?r‘?n%n%gt??ﬂg{a%teorr r%s%ery ?i}s nd ! ?ﬂ%y bgr%uployed
Coatmgﬁ@ay 41%b%IPQéfQ!@@d upiag é¢ohniquendesoribesl ifi dlot Urly Pat. Nosj 4256,108;
4,160 11525 %ﬁ@ 4@65 Kk ko F&m%hﬁih@ tl?ergﬁeﬁh{: BRI A B 19 cGse.

/ or si ol o
Tl? c}/ompoung o% formu?a I or II as well as the pharmaceutically-active agent
useful in the method of the invention can be administered, for in vivo application, parenterally
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The effect may be prophylactic in ternms of conpletely
or partially preventing a disease or sign or synptom
wa beneofiel and/ or may be therapeutic in terns OPCHAU2003/000914
partial or conplete cure of a disease. "Treating" as
used herein covers any treatpent of, amelioration of,
or prevention of 20 diseaseh a vertebrate, a manmal,
particularly a human, and inc)udes: (a) pr en‘%l ng t he
by inj %ﬁt@é fEBY gfqdaﬁlr Rseision;ovgr fime indspeydeily th&gefﬁasr gmunistration may

be 1nt1{é{/&ﬂiu§1@/021&daﬁ&1aﬂ Hﬁtrﬁii@@c&&@ﬂy,bﬁtﬁaﬂgu’@ulﬁﬂy su@butbﬁ@ﬁhsly, intracavity,
osed, as i_nhi biti

transdingAlh G ipLEon R bof EXntlet SHSR By TOLy P g hé gents may be
added@ﬂﬂiss@ilved nregy dpbﬂ)peifafeelnb]sa gizhily hecegiabledsitfer andaddedangecll or tissue.

regres ?r ﬁ&a%?é %‘? gSJeB%?al %dl%grﬁgtﬂ%oﬁ 11§c%9c§eeﬁten-lig %ﬁueouf Or hion-aqueous

i nventT o
solutlcuseruspelfsmnszasldanmlmgnsatlimrd%scefm@e-aqws @hlapnfa@emprppﬁllene glycol,
polyetﬁgl@HQ ?Iyl:blovége%@@{)ﬂjd H9h b9 o PELiE FRO SHi BB 1e Qf'gahﬁeefsters such as ethyl

Ion are prepared by brinding a compound
oleatef dyquapus qarrérs ncluds yatergalseholigapeeys soéions, egwians or suspensions,

1nc1udhi'gesl'aﬁﬁé and’lbuﬂé?&i’h{éaial Pfen@iralGRATRM isk1ede efo@[dﬂll kidlotid®Eolution,

e or nor.e ce | 1y-. acti.ve agents
Ringeps 16 iest.oppiress 0 b QR o Gl in e oo g dbicles nclude
fluid andindgriehreplenisherspalectpolgtetrsplamishera@delt as/thescdsased on Ringer's
Xiliaries. t jliarjas

dextros% %@r rlr'% gfesglﬂﬁggg?sb%lﬁgﬁl%g @(@E{rés%% Ak %yéfes%rﬂ shé as, for
examplacanngel,crqmaimamblroxadmntsopmtl@aggmg, grpwﬂnfacmrsk and inert gases and the
like. Protein, gelatin, starch, vitamns, cellulose and | ts

derivatjves, animal and vegetable oils, polyethyle

gl ycol Qearraf%dh@/@ﬁpg treatigg”, "feataent’ jand ﬂ%allﬂ%fr are used herem to mean

affectﬁh%%ﬁgjeﬁ,b tlgdu)é‘“oﬁ E:éllﬁ tc%B’x‘alﬁl@ cbdéEEYeQI p}ﬁmﬁb t &nd/or phys1olo gic effect.
icl.es include

Nt rave ous Y
The ofters i SHEPR PG e FG Sup e o B I er e disease or sign
or syn@ftblln the@b@lfa ador mbebaticrgpeatieint tsrmsootch pantdaltor gamekete cure of a

dlseasg q u’@g&ﬁ@g\i”éﬂ@&%&%ﬁ%@% clgnerg f Brte%g‘leﬁt 515‘1'6 rﬁtﬂn? ﬁ% F&ggrevennon of
diseass @ih & yertghraiecr mamnmedspartinldrisr shumah, tdh(élﬂcmdes (a)spreVentlng the disease
from c%ﬁ:ﬁﬁ'[ n’éng su JQF’( tgm e%pﬁeeprem@;()%s@@% ﬁ‘rgtd‘?é%as% but has not Yet been

I'l.ans and

diagngsed @9 hayng) 1trﬂ>é igybiting fhe digaasd il alF%ﬁ*Wﬂl“&rd?V@ﬂSP@e@d or (0) relieving

or amélﬁfrhﬁﬂ Sthe VEEES BF thABRadAL.. 0B bgRYidh oPHRI dFReBUfitlEddisease.
Soci etu% of SUBST] TUTE SHEET RUL %5') WO 20%4/ 007 £
PCT/ AUZB® 8psabBeR eludesgarioss phgrmgepyiicalcomppyiions uselul for

amehdi?rhtlﬁg Hiskastr Mhe pRinnacthicabanipsitionofcoodingtesre dueoeiment of the

imvenl Ry o bt bR ng B BT PSlagues, aervarives or s
thereqiharovathénsticosnbdf canarood of faymula kordd mrtoreajoran@@ mhiamgpcetically-
actlve_la%'éﬁtjs %ﬁg r%rl%]léllcl) F‘uﬂa’ﬁlet {(‘f a&ﬁfmstéﬁ@n t 38 ChirfER) e%mplents and

I'cal Basis for T era eutlc:% (7th
additiygrgg auxdiagpe %ﬁ@q@ﬂg@g@ eaicrs QR pERiiaries Arclygemagnesium carbonate,
titanivRh %fo%ﬁ&bia)éto@é RAMSE] &ﬂpotﬁéfr@ugmtt@lbeﬁﬂk librotgﬂas Belbitih, tsarch, vitamins,
Sol i 0se units rra¥ ebl 1 g}b}i "
cellulgiwg e B R DA RERDIG PIS PODP e & &f@bse% sl ents, suc
as stefile v@dtéﬂ Hlbbﬂol@fglyd&ﬁalmﬂ‘polyhﬁdnmm&ﬂs dhtravknions s¢hielts melude fluid
s B 0B 38 Bt LA, 5 R s
and mststegdtsesuﬂthcr plrxaanacmuhcaﬂyra@mma@m cargers hmhedeeaquehmwéutlom, non-toxic
excip gi’é’efncﬂﬁidgsaﬂgsﬁrfse%ﬁv%eb &Egﬁ’&{h‘étlﬁ(e e-lghﬁsélr@oed for 1nstance in

dose can he carri ed

Remipgippis Bhargiangptcabrienies 208 §o WV illaon s yndr Wilkims 2000 ond The British

Natiohf1Ho¥indé: ?‘ 431028, Bitish WMedta3 A sSRYLioaland RYyhEPh#i@a€eutical Society of
units and also by nultiple adm nistration of
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subdi vi ded doses at specific intervals. The

phar maceuti cal conpositions according to the invention
woreap4boe74adm ni stered locally or system cal |y PeI/au2003/000914

therapeutically effective dose. Anmobunts effective for

this use wll, of 15 course depend on the severity

of the di sease and t he wei gh{3 and general state of the

sages used in.vitr provi de
Greaf ﬁﬁi@# ﬁmtrﬁ@ Riegts.pgarhish g hefehY ifgogporated by
refereRdeti ”nhespH ahi exacd tordettratha sraBeviricialcompopatd &f B8 phafthceutical

compR i e PRI AR 0 S eGSR SoP (iStBhabiang Gilman's The
Pharnveolagirs] Besis ifat ditat dpentscsg{7th eddd986).bed, e.g., in

Lan er, . .
or alg u %ﬁ] Ieu@c%ﬁ coréggi Oc;rgsh Jao$ IQ% fergﬂg g}'g ?férc]loa%g Sgl%ﬁmstered in
dose yiitsy eSTOHdtdﬁee mztSum@' banighlsth eansulies and supgosifaries afor weatment of a

subj e&ohé&n&hk%ﬁ%%twltf S th€ é@rﬁ?blﬁad ﬁﬁhﬁér%ﬁaﬁﬁhﬁﬁ%ﬁoﬁ nature and severity
C|um hos ateork al sq be in_the

of they (g 2LEALDOGY e gh O ﬁmbegt aErelt daiy éosa%étca%e used. Under
certaih mgmﬂmmes | mwavme ﬁlgmet br mteerialgr dax8s iy bog ﬂéﬁ?nat% Ughe

admis e 3 e il dont P41 G BRGSOt oLl 1€ adiopiis ORI Bhe form of

an indididixltdose umit bhels@&'ﬁvevad: Brpaldmtdssesumtsadnki elsbdry thhléiple administration of
subd19ﬁ@§‘§?§e%ld e&fﬁ qﬂéé%%s suspensi on. Such exci pi ents may
su pen g agent such as sodi um car boxynet hyl
cel | ul d3e phmewyutlc@é Fompesitéons according to the invention may be administered

1002111'93615l 5%191’2:91@/ n%@ﬁéb@tﬁiclalﬂr RfBotive sl %bghl@ %H%@tlve for thls use will, of
yrrol | of/\@f’ gumtra acanth and gum

coursg, Z%epg}(g%ﬁlg Sﬁ\genéy dissgseapd e WalghEdndganersd ste‘g:)of the subject.

TypicaBy,UWoshdey ue&tH mzzw thappesabatdefld gaulhce MShé @@btulitb lﬁsefﬁlbﬂ)r in situ
nde t|on gﬁ%t of a alklene oxi d

adminisripnl, caoad i e E ol s fedio determine
effect{ve)doaages Ifoietmaaher[tmf pi[em:}mxbxwfsﬂetdﬁ@ebten ¥ aonideonsidetatians are
descr{?gﬁl % a% hﬁl' L'Ltnﬁgi, gglggééé 2{1%' 1%?9 ¢1 )o rFCoo 0 feﬁﬁélgst for oral Jse may be in the
form of haréghlﬂle n@sekfis dsélewnn fhecachiug tnngmd@msenm@é Wlﬂeail mm@ felid diluent,
for extafiple/ cAleiuth @E[}B’orﬁ?é( 'cﬁl‘éiun‘? P’ﬁd’&pﬁ'ﬁe BEL YRy &R ln%ﬁfealso be 1(r)1fthe form of

sor.bi tol . nonool eate, a cong ensatlon product
soft gglaty capsy %M@@IWWCHV%M?%W esigred fath walgr o gngeH medium, such as

peanft 8i1f Nqua€ bekaffanst diiciiol anhydri des f % exarrpl e
pol yoxyet hgl ene sorbitan noo {hle n
phar madSHEPRSREH95S POTRS er’i‘cﬁlYFemP‘iﬂ‘ﬁ%Sé‘F admixture wit
excipghtsrsultable figrehé mlahefacmnﬁxeﬁnqﬂecms sobpeagjenoSscisersaass ony be (1)

suspeﬁ@i%% gé{ﬁ@%hsés%% thicd cQﬁo{ﬂ%@@Eﬁﬂo&C 81%'&1%11 %Qllﬁlﬁekno"m

S usin

hydroagewpzlmm lslb@n,oﬁodgmagl@maée mly@mylmrehdemgmrtwgecamh and gum
acaclas'(@-:&li ré o?@éttl\qgaégﬁél‘()v@&ﬁ‘l’ﬁéy 1?@(-5{3 M&@l@o@@%ﬁﬁ phospﬁﬁnde such

ntioned he sterile jnjecta

as lecrfsh@p Q})@tqoéﬂeWI’aW%H% 0§ i atkyleng ﬁf‘@@t"‘é@} %faétwaetdp &% exgpple,
poly oiylﬁﬁﬁeﬁé QBarhte; @) B@Bnddﬂ&dttibnﬁﬂé@mt ef éth&l%n@ﬁﬁﬁ@h@ﬂh' #long chain

ahpha%céf@@ehﬁéfﬁigmﬁe/\hm&fﬁ%ﬁﬁl e’ fiken i broduct of
ethylewloxetetwith b phrtivbestdrelesngl fwmdl fatly ecidahe hexifil mger 4spolyoxyethylene
sorbit%P%nH{x&cﬂQate i e)I c%tnﬁgﬁsﬁt@? gfoﬁﬂ}tgfleﬁ{gle%g oxRleHbinpR pﬁxjngl ester derived

conventi on
from Exifyl agigs @n@be)atosl, ehlvwshides foserepwiedolyosvetiviene spoitan mcmooleate
pur pos el“he%ﬁm%leﬁ’t‘fh‘il Eonif 6js1t%ﬂs YD AIR tRIPNANED sterile injectable

i ncl udi n tic nDno or diglycerides. |n addition,
aqueous Of 9leagenous suspension. This suspension may be formulated according to known

methods using those suitable dispersing or wetting agents and suspending agents which have
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acids such as oleic acid find use in the preparation
of injectables. Conpounds of formula | or Il may al so
wheooatai4ni stered in the formof |iposone del i PEr/%U2003/000914

systens, such as small wunilanellar vesicles, |arge

uni | amel I ar vesicles, and 13$nyltilanellar vesi cl es.

Li posomes can be forned froma variety of

phosphol i pids, such as chol esterol, stear yl am ne
been mshtersidaabbus| Eosieiile i eqtable SEIPBEAIE S 2LY0G Sisilg imjecsable polution
or suspEBfoR S OnORIRIESL AN Qb cdp lé di‘ilﬁe'ﬁti‘oﬁc SvenQ ffor example asa

veterlnary C osi tlons, C
solutiop i A Btsgicko MRS (K aHeoBR LIS FIEA ARG RT oot fre sy gp pmployed
are wafeX mgﬁ% s@futlSﬂ cdndvisdteric rsaallmnoamfnum sblutins. iImeddiden, tsteoides fixed

o e AR b e s R B P g8 R g,

ueous
bland fiveed-cibmey s ermploytd umhldmmg Smﬂw@n Shanesr; dlglamr@pg by addmon fatty

acids sga} %ssiﬁél’c @Qﬂvﬂﬁlﬁe 11% g%r]g Sﬁ?atﬁfn &4 |e&5§le§ or admi xture

cat to.th
t ongueCoripgunda pé Fremula 1 %dﬁimyé‘fspé’lﬁagﬁll“ggf?reg)%%ﬁ% forpf liposome

delivelé/’“é GHERNEOH Bs sthlﬁll LRSS 14k REsiGEs, 14rPd i L@RIdE vésigles; khdn,

. as.a sterl € SO n or, sus enS|on
multilagpgilep pesieete) LBYSORFS AR ?s?%nﬂ?& ety Shpfiprepaligds, such as
cholesfe?cﬁpﬁ%ylfaﬁnﬁ o8 phasp h@tmyléholhﬁég oduced in the udder via

:)lh(r:t tne d Mﬂé%/gfa% %@pl gﬁs%% glgébe sregent@% £ usé AL form of

veterinant canagitivms) whick ngy begprepapess Serexampleg byrmsth Almat are conventional
in the %ﬁsﬁ‘gaﬂé@%y ?% ﬁlcﬁfve{eﬂﬁa&%ﬁﬁ%@ﬁoﬂ{]mt:ﬂﬁgﬂio@e !a.da‘fy"ted for of

i nvention’are o e order of ?
ng to @boudl admimgtrggion, R¥tewgh anplisalinp, iesicyanpl evslf?lwhss e.g. aqueous
or nong{)qgg«%s s%ﬁ1t1‘39§§19§13 gr@nfn@)" g@ol&@bi"@&ﬁse@%de@s Srafylds@r pellets for

ram bad er day (from
admm%@)&’ﬂth(fe@n%‘il P@ﬁe &?P@aHP%EO\A%S | ent per day).
The a rkiaré?ﬁerapatdn’ﬁmstrﬁ'@@reﬂjr erimplbdly strmmdneous; aattrnmesdular or

I N e

intramaAmiarg idjestionyderof sugrbsiosor sivton.is Btlodesedriplties udgder via the teat;
f or mul @:)ratgﬂ cél%gﬁgﬁggg U, §9 ra%keaﬁij md%ﬂnéﬁtf FlshR dpBlied to the skin; or |

humans an acCtive
conpoufit) wtrava@mllsoe Ep%ﬁr&i?ﬂsﬁ?éﬂé’f%%@ﬁ%m ent anount

of carfy, ge, & dfathe WthFSurRY fy@ia f 610]Poﬁﬂfbliire§:nt @vOfion are of

ercent o e total CO aéélon %f ﬁ %F
the ordgriof aeH Y SEJo BoA 40 Ak BT AR bR SRdER: W AP Ep fosaee
range B&mﬁéten abdit VS M s esbiueno m@drlkd)lbgiahybddyewlglntmu dels (fofm about

05 rbl AN S s e B0 B3l e it may e
combméamﬁuhahas edriianaaterials ¢d prodiiee 4 hagls chesgaivall vagy depending upon the

host t&%&%‘d %‘8 7 the agah?éﬁ?ar ?lltio%e% f\éﬂﬂzﬁﬂgtﬁ{tﬁﬁa BhY e 1€, aasﬁ)rrﬁﬁﬂ@ﬁ% 1ntended for

ours or on e exanp

oral adthinigatipo ¢mhnmms Ihay eanidinRBW Saag i kg 9f %43‘111"6 PO@Q@W with an
appro] g&ltg gﬂ&’ EnvehidnCRfoRf 8F §£rh§1dmat%ﬂbp&fdhlﬁﬁ fay vtaﬁefrom about 5 to 95
i VI dose regi men conprj es

econd, adm,ni

percergfof thastotsd pppedtis: 12eBeT 1 pfé -gezlﬁa_%c%?m een%pom about
5mg ’%p%rggzﬁ@clw@(ﬁﬂré&igﬁmy 000914 35 the invention after

?2 n Ig n: 10{1?,}Ly § m\(;tg]ihneglfull of tl?edirﬂ]VQﬂtl%B ra?et écﬂl[ﬁnfSVefrgd ﬁl' ae(ﬂud\éd dose

schedule, such that there are at least two administrations in total in the schedule.

Administrations are given preferably at least every two hours for up to four hours or longer; for
example the compound may be administered every hour or every halfhour. In one preferred
embodiment, the divided-dose regimen comprises a second administration of the compound of
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active conmpound in the bl ood has decreased to
approximately from5-30% of the maxi num plasma |evel
wo eaghedonfter the first admnistration, so asPCDAU2003/000914
mai ntain an effective content of active agent in the
bl ood. Optionally one or mor e subsequent
adm ni strations nay be giVeﬁ at a 5 correspondi ng
interval from each preceding, adm nistratian
the inventidneafteb by inthrvel frova the Beshadmisisiiation saffigieatls angdhatghe level of

active SORSEAE TR R Blodd B8 dereaf 18 fapprogini1¥B dioai 613006 £ihe tiakénum

ma .mmh %t Wi LI b% nder st.ood, hgvveverté. thagfﬁtthe tent of
plasmaglgeelreachediafier the eyt adgmisiiyiop.fo@P e fgpntalg apiekigptiyg Gopten
active e icthe pwdda Opmionelly o orfracieguisseiuait adinigstratiens may be given at a

comes i PO ER S Fu e SRR op SRRy s e
has deardasedits spparoxiomtely Gotrel GF0%0f dliminmhedistalyiraceding maxifoum.
excr et oy paLHEGRER YLD t}ﬁpﬁftﬁgfcégi &Ssrgg{?‘)ée& ¥ dyarticular

_ particul'ar “disease ’under gol ng_ . .
patientDESCRPER] @oncrvaristy oiaviornceclpiigs the addivity 96 the pegifis compound

employed e el Rl U BhtS o @eral QbMB, Sex@Afkt, | tRBObLAENMMStration, route of
_Tractions 5 obtalned from_transgenic qlc br ai ns .
adminisEpiQatE Of AT fTUgi CORLBIaFion ay HiepsgYeriy 4 the particular discase
underdoiff thexdpy.0gy as per assay 11]; Fig. 2 is a scatterplot
showi ng the | evels of soluble and insolule AP
fractions obtained fromtransgenic nmice brains
BRIEF QIESORIRTTION OFFHE RRAWPEGSI033 and PBT 1051

[ et hogal . : i i 5. :

scatt e SRRl BSAhs i levdPol bty ahdirfolule AP frations
obtaingd Sorurteens gememiesiraing &ollovingirestaaaigeith BB band¥RT 4838
[methgdgllga@vgs%gr JERT TNt Wi t h PBT 1052 [methodol ogy as per

ass 11]: Fig. 4(a) js a graph showi t he. do .

nor nal Figed i geherptd ﬁf&%‘ﬁlﬁllgg]?qa]gﬁ%ls B?SOI‘&E?‘&E %Oﬁ?e AP fractions
obtainb@rbMWraiggdnyc fndcd BrAifg Yolng tradtmeBOwity PRJ) 1033 and PBT 1051

§ﬁ€1n|strat|on LP rats; 25 Fig. 4(b) is a graph
[methedoldgyif§ PER&SSAHL 5 nor mal i sed pl asma concentrati ons of .

PBT 10Big. § id 4 snaitagpldt vh¢Ringghdlgyelaniisaulze apddsalylacgp fractions

. adm ni.strati-on. = i S. ;

L L T
assay ftlowing 1V (2 ng/Kg) and oral (30 ng/Kg)

?ﬂ;“ Slogg %? Wy bAph Siiwing ki dodé Hdrnhatisad SlaGRR coMtRMiritbns of

] rsed plasma_concentrat.ions . of 30 PBT
PBT 1085 foloTiRB RY g MER EPHTRS0 FE B} Smipisarigh foghs
adm ni fFig'f aty) ?Qa b@phah&wingitlge ddse horndal3ed phassia worrenghtigns of
t ect PBT 1 T PBT BT
PBT 1DE FUGNGORY (4 SRS BhE L bS] AR BRI
t r ansgBiy. d(dyius graph shoveing et dnselobwpfisediplapsa comnwaiyations of
e qFl g, i r e _
et 58 e B R SR D nigon oy
1051 aRig. PRY i108@pbrhewipeheidqse aguealissd nirshe songentrations of
PBT 10/ @@élgﬁﬂhg V(8 S IKB) AR driFB0 ROk 8PN dmAEtRA6n BSRAY 15] |
1?:59 sk ir%\{)igﬁ?l;r}aﬁgifng ?ﬁebéf?e%t? SrEEBEAY, pBT 1033, PBT 1038,
PBT 1051 and PBT 1052 on soluble and insoluble AP in transgenic mouse brains [methodology
as per assay 11];
Fig. 6 is a graph showing the immunohistochemistry of PBT 1033, PBT 1038,
PBT 1051 and PBT 1052 on amyloid plaque abundance in transgenic mice brains [methodology

as per assay 15];
Fig. 7 is a flow chart of subjects studied;
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SUBSTI TUTE SHEET (RULE 26) WO 2004/ 007461
PCT/ AU2003/ 000914 - 36 Fig. 8 are graphs show ng
wore@n/oedange (SE) over tine from baseline in POOADU2G03/000914

abilities (as assessed with ADAS-cog) in (A two arns

of CQ vs placebo and (B) stratification by severity

within treatnent arns [l esSs- §evere|y af fected

(ADAS—cog&< 25), nore- severely affected (ADAS-cog

>25) (Fig darg g@@hs showing ngeap phangs (LK) oer dime @ﬁﬂaﬁﬁéehne in
cogmtﬁz@ QWilifgs %lseemrﬁql APRAS- @d’g@ in (A YRvd 0 HTIEYE puecw@ and (B)

strat g LA O AR B b T A P AT (/S RRSXoE 225), more-
severely*dffaoted QADAI- co§1>@5) (ip<a1 @5; g aphs. Oslhovvl ng nmean change

( SE) ery, tine ro basel ( .
ol as ngy %u‘) g gﬁ%‘xsts 1ggﬁ%ea8fch%%e \;A%E %‘ﬁ?e §6r:18 b%%)ehne in plasma
AB,, Icﬁiega in14) ke amgod AR shdwiabg ané (Bt stmelﬁcmxsjlassqvnrity as in Fig 8.
(o g y)l oral (ADAS-cog) and biochenical (plasna/ CSF
pﬂ? ? fevel s over the course of AD. EXAMPLES 15 The
i nventhignl Qdre isranbosheevine sten sbange (- ¥EY aver tibye figey b@$ehne in (A)

plasmd 2 @B)eﬁlﬁﬁn@(l‘h)ln e t(VB%rmE of C%sﬁﬂadé@ﬁ e{n'dm ting

exanp Genera ro oI i ne-2-car bq Xb CS acid

1 ( Shr éae]r 8@ %pph gre@(% changes m behav1ora)f AS-cog) and
biochdi 641 Oy sitia/OSIFi @) 12velaovanlid ¢aukse of ATShr ader et al ,

1988), 2-chl oro-8-hydroxyquinoline 3 (Wang et al ,

1996; Fleming et al, 1971), 2-am nonethylthiazole 4
EXAMPDRESoni et al, 1987, 1996), 2,5, 7-

trichl oro-8-hydroxyqui noline 10 (Ostrovskaya et al,

1986), 5, 7-dichl oro-8-benzyl oxy-qui noli ne-
2-car ﬁﬂwmr@lt@@ vl e W mndasehadiin dyail bygyay) of reference only to the

fOHOWYn q;rgﬂ |eggﬁpfeshydroxqu noline 20 (Gershon et al,

| or o- 8- net hoxy- qui nol i ne- 3-carboxylic acid
et hyI ester 25 (Richard et al, 1997) 25 and
Generh] net hyl - | H hi st am ne hydrochl ori de (Durant et al,

1976 dip Lit Th

1970) SR SRRy PSSO IOy Py bl an ot s T
hydroxyepinetine-a+dayborgiuile (Shlredﬁr epal, h%i&)yZ-cmlurm&-lhD’d%quipoline 3 (Wang
et al, @9?3/%15%&%%%%@7&?%X%/ﬁlalg%‘gﬁ?%gzoler4 {Dondon et al, 1957, 1996), 2,5,7-
tnchlomﬁwdraxyaumphwlQ;@stmfﬁkﬁymeh@l 298y %&dwhlerOa&:b@Eyloxy-qumohne~

2- carb%xgﬁlJ d&'ic?lg (gaﬁﬁglnngi Rty dl@@’é)"7 cﬂ%rﬁ@ ioﬁ@~8-h droxyquinoline 20 (Gershon et

al, 195 )74- slplp&u%methwrwg%}m PR B 55 45 Gichis g o, 1997)
and 1-4ﬁ«ieﬂ{ g h1§tﬂ1ﬁﬁ§hyd3b&ﬂ@rﬁﬂe’(®ura&rt amzln (D@'IG) Weye prtpmed according to the

11teratlére( %ﬁ%‘ﬂ"@%ﬁg F?%?lﬂl&f /Ir]%age%ts r%?{% c{u)rcgé(i CoI fo'rﬁlall¥ qumohnes 2-
methy2-qainblinghendhydbxg-quitioding (FoEL) ané5 7g¢11§amm@8 hydroxy-qumohne were

purcheilseg Et%Fna PRk Qﬁﬁ 'dﬁgﬂﬁpf Cfﬂimc‘h%e@' &91}:(?6&11@ %]{(1165 %gﬁ)];@ 7(i8do-8-hydroxy-

D...

m noet ase

quinolisey 647ed10hlam:k}mft§ -qumolmrﬁ -gleand Se%érlbréﬁémewd@umohne were
purchdsell !ﬁ‘oﬁ%ﬁicﬁféﬁr A1t 48R e 2N EmBrdRIIFH IS Q[é?ﬁhéﬂhﬁj&médg-(z

amincR i BERATES TSR RO BT ah s %étﬁw 2 S5l BoRintphenl, 1.2
diaminoethane, glycine, 1,2-phenylenediamine, di-(2-picolyl)amine and 2-(2-
methylaminoethyl)pyridine were all purchased from Aldrich; aldehydes: 4-
imidazolecarboxaldehyde, 2-thiazolecarboxaldehyde and 2-pyridinecarboxaldehyde were all
purchased from Aldrich; azoles: pyrazole, imidazole, methylimidazole and 1H-1,2,3-triazole
were purchased from Aldrich; boronic acids: 2-(trifluoromethyl)phenylboronic acid, 2-
methoxyphenylboronic acid, o-tolylboronic acid, 2-fluorophenylboronic acid, 3-
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were purchased from Al drich; boronic acids:
2-(trifluoronethyl)phenyl boronic acid, 2-

woreiohoxphenyl boroni ¢ aci d, o-tol yl boroni c aciBCT/AU2003/000914
2-f 1 uorophenyl boroni c acid, 3 SUBSTI TUTE SHEET (RULE
26) WO 2004/ 007461 PCT/ AUZO%E/ 000914 - 37
met hoxyphenyl bor oni ¢ acid met hoxyphenyl bor oni ¢
acid, mtolylbhoronic acid

methozcmh?gylﬁg){ogpﬁ #a9; mq@,qwogw}@;ﬁy]@omcdamd m-tolylboronic acid, 4-
(dlmet%yfaﬁﬁﬁﬁbgﬂﬁ@mydrbﬂlb Qﬁd02&6ﬁ@lpﬁehyﬂaﬂﬁﬁﬂé heaahdnishtetie-boronic acid,

di.fl
550 BSOS s SRR S5t s eiapppthocomic aic -

fluoropleangIboBenié hmd; @-;ﬁlluemphbmrlmbmc acuddmd 3-nitrophenylboronic acid were all

4- r y - i o onic
purchaggﬁfi gg\g/\h/e&e%ﬂlg 1 alg:ioorg glge 89%6 rﬁg M h%ﬁ ?1‘3%?5% of ganozi nc
(methylgugipherylzige F;thied 9+(gﬁhpxy@rtumblbpherwlzmc iodide and 6-methylpyridylzinc
brom1 @@ﬁﬁfoéﬁﬁt@rﬁl{gﬁf% phée}% chRtetGally avallable éAldnch) 3-Pyridylboronic acid

xycar | zi nc 1 0di de an

was pychasee i oayFnoayprzM@nﬁ 15 ow@@tS(voers applggal erads and uggdras supplied.
THF WRd@stiRATHRILE bediln 2ad %bhéﬂ@h&l(ﬁléhlﬂﬂd:rfdﬂgon "H NMR spectra (3, relative to

rid or o rchased Fr ont

TVS) gL pided Ongoy it Ui B eRr R RSl BT Gnied; - Values
are gm?dnrm herzl. MaskHpeoterd datia steré teeorded omadditramasa@battro IT mass
specir nzophenone under argon. 1H NWMR spectra (6, relative
P ?@ ? TNB) were recorded on a Varian Unity 300

spectronmeter unless otherw se indicated; J-Values are

JEN I

Exanfl PRk T of S e S5l LB B AEREA R Ptme 1

Preparati on of 8-hydroxy-quinoline-2-carboxylic acid

am des (Scheme 1)81 15 1 1 COOH OH HN R2 Rl=H, OH

R1=H Al - A10 ~OH Bl -B6 Sche ~, 20 Procedure A
1, 3-Di cycl ohe odi i mrde™ (18 z 7 mmol ) was
added to a stifred $&ftion of 1-[hydrgxybenzotriazol e
hydrate (119 nY§. 0.87 mmml) and R2

8- hydr oxy- qui nel+meH 2- car boxyl i ¢ acird=11a1(-350 ng, O0.87

mml) in DVMF and dichl oronet hane (1:XM7OH8'#). After

30 min, histamne (182 ngp8ud7 mmol) was added and

the mxture stirred at RT for a further 16 h. The

vol atil es 25 were then renoved in vacuo and the
ProcedBEe i ng resi due gave, after purification by colum

1 3-Dfé él@HBIﬁ&&l?&ﬂﬂm@é‘ (892l ths . £l wecidieetd a aﬁ&d s”othon of 1-

oA PAEALH T8 5T S P e et 2carboyic c
1 (156C£820B YT alrH613th BME shd dibislomaviene€adt 1 @mD)asfieredieairg tlistamine

cts2 g4 6 FRRATERg% o G e i KT Sty T volaes

were {haw eenBived 2n p2arandnddiee tepiajpyg rﬂSld’me ggey efteppurification by column
chron?atc‘g%ﬂh@roc{ﬁeépé/a! ()ew L& e 9RYB/2 N NH4OH, 6:2:1), 8-hydroxy-quinoline-2-
carboxylic acid[2-(1H-imidazol-4-yl)-ethyl]-amide Al as a cream-colored solid.

The above reaction was repeated using amines with 1 or 4,8-dihydroxy-quinoline-2-carboxylic
acid: histamine gave B1; 2-(2-aminoethyl)pyridine gave A2, 2-(aminomethyl)pyridine gave
A5/B2, 2-aminothiazole gave A3, 5-methyl-2-aminothiazole gave A4, 2-aminophenol gave A6,
1,2-diaminoethane gave A7, glycine gave A8/B3, 1,2-phenylenediamine gave B4 and di-(2-
picolyl)amine gave A10.

Using A8 as the starting acid, coupling with amines 2-(aminomethyl)pyridine gave BS and
histamine gave B6. Yields and data are given in Table 1.
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30 A5/ B2, 2-am nothiazol e gave A3,
5- net hyl - 2-am not hi azol e gave A4, 2-am nophenol gave
WQ@\B)04/04742t di ami noet hane gave A7, glycine gave PSI/BB2003/000914

1, 2- phenyl enedi am ne gave B4 and di-(2- picolyl)am ne
gave Al0. Using A8 as the Stay rting acid, coupling with

am nes 2-(am nonet hyl ) pyri di'ne gave B5 and hi st am ne

ave B6. Yields and data are given in Table 1.

Proceg W TUTE SHEET (RULE 26) WD 2004/ 007461

AR et S s e
carbowlﬂmaylddll by, 9.5ﬁymm@wqd| phespherats pxyetderidedy| k) wetedeated under
reflux (farzllh r&ole@ af GUﬁ%ﬁtra%Hj ’Iﬁmg M)U\ﬁasodﬂdﬁ@ tPthk d8sidur 4l khe mixture

under refl coaql e
cooled e R g ool 05 L 40 S B e oo ol el rcure was
allowddte weirsatty rRer ARk Qld tHeOrofatild3ef«re eerhdhedan Shdiocmdahe fsdiing

.. (0 ) he am ne [).. T xture
residuf TGy 467 Sl St tompp ey o Kk o B hyBiosyih Bt zearboxytic
acid amédeoYeelds manmarezmcbntlhé”ab]eslul ting residue afforded,
after colum chromat ography on silica, the
8- hydr oxy- qui nol i ne-2-carboxylic_ acid am de. Yields
Examplec? d¥reparationiof 2rideylitabydroxy-quindingfpl Scheme 2)
Preparation of 2-Acetyl-8-hydroxy-quinoline CL (Schene
2) CNOH O™ Cl 2 Scheme 2 15 Met hyl magnesi um
brom de (1.2 of a 3 M sol utigmadn diethyl ether,
3.5 mol), aded cropwi s¢ i ntogl a stirred solutlon
of 8-hydro qLN PnoNi ne- 2- car bo N 2 (100 ng, 0.588
nmmol) in deethyl ether (10 mg - 15ciT. The
resulting solution was allowed to warmto RT over 2 h
and stirred at RT for a further 4 h. The reaction
m xture was then quenchedSekarte Zat ur at ed NH4AC  and

extracted with ethyl acetate (10 nmL x The extracts
Methyjpgnesibbieatide dr-? ad- quaBZMcw}utmndn ﬂ@eth:dreélm Anegpol) was added

dropw%‘eflﬁtroda dtitRdlsbiutitn 6P BRURA n?‘lu?ﬁi—@a&Bﬁﬁﬁﬂ% 25200 ehel { @@%s mmol) in
IS ound are

diethy{ ﬁthqraé énlﬁ at Ei gﬁé ’gh%resﬂggg Pien WAS %1 owed to warm to T over 2 h and
stirredSat RyIHo® X fartihdriad. iThe -ré’acﬁalli hexatededrytilen idnaBedDlith Sethersr] NH,Cl

and exdigetod v by rcriafe ) o b T it pBteet SR, R ips00) and

concentratell wxeffoed (18 title) congmuad dealpald oomge selib@e8 n?og,r%%jt(&i Spectral
data of%,gg&n;ﬂpd&lﬁ%gggvgﬁ B8R {665 ng, 5.99 nmmol) in dioxane

Example 3 — Preparation of 8-Hydroxy-quinoline-2-carboxaldehyde Oxime D1 (Scheme 3)
> L L
— Z —_> Pz
OH OH o) OH Ne oy
4 D1

Scheme 3

A solution of 2-methyl-quinolin-8-ol (536 mg, 3.37 mmol) in dioxane (8 mL) was added
dropwise over 3 h into a stirred mixture of SeO, (665 mg, 5.99 mmol) in dioxane (25 mL) at 50
— 55 °C. The resulting mixture was then heated at 80 °C for 16 h, cooled, and the solids filtered
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- 55 T. The resulting m xture was then heated at 80 C
for 16 h, cooled, and the solids filtered SUBSTITUTE
WEHEEDIOURULE 26) WO 2004/ 007461 PCT/ AU2003/ 000BABAU2003000914
off. The filtrate was concentrated and the residue
purified by col um chronagoggaghy on silica
(di chl oronet hane/ MeOH, 1:0 =740:1). This afforded
dr oxy- qui nol i ne- 2- car hoxal dehyde 4 _as

8- h a o
off. Th i1gie ovsF SanesaigisHiand twmygsidye PR byssolup fyiematasegplyy.on silica
(dichloBorkBthade/MeOH, 1K) - 48:134THislaffdd8d 8-hydroxi)quirolidl-A-&iiboxkldehyde 4 as

a straw;go:b%eggolgcg(%%:rgg:,%’ﬂ . !f__glﬂ %(@gh)%ﬁf@?@&?? I-ﬁb Q34H}1% J=8.6,1

H), 8.2 (5%, Urk), 8074 d( N6, 1Mok, 0. B @ d yuiven. § and\RQACHY, 684416, J=8.0, 1 H), 7.30

I dr.oxyl amj h rivd :
(@, 7Ty - B B8 O LS RRioh ReORE B i), ygrowtmine
hydrochheide{6@ oig D138 enmal} and witer Timiby wais heatad oH)0 “Chiog 15 min. The
" : ffowhi
precip P € RGPS BlfioR D piok AR of oA Sy Nl o wiite
solid (8 mgn30%); Fapgteal datapf gﬁﬁ,p@ngound are shown in Table 2.
2- Ami nonet hyl - qui nol i n-8-0l El (Schene 4) 10 gqc OO CH
Example 432-Qrhiboid ey 1-ain 6lin-$¥01 BN SkhenkB4NH2  Schene 4
- Hydr oxy- qui nol i ne- 2- car boxal dehyde oxine D (167 ng,
0.888 mmol ) and MeCH (50 nL) 15 was treated under
hydr ogenol ysis conditions (atnospheric H2, catalytic
10% Pd/ carbon) at RT. After 4 h, the_catal yst was

iltered off and ol ati | es renoy whi ch af f or ded
2-Jam nonetfyl - ¢ | - 8-0o B as afrghty brown solid
N126§ ng, 82%; sp ﬁtF&l Hdata of this aonpey are

2 E2

OH gi vBry in Table 277 . N

NRY( 8- Hydr oxy- qui nol i n- 2- yl methy! ) - guani di ne E3 (Schere

4) 20 N
NN - Bi s(tert-butoxycarbonyl)-1H pyr aar boxam di
ne (54 ng, 0.174 nmmol) was added to @ s¥irvred mxture

of 2-ami nonet hyl - qui nol i n-8-ol El (25%y, B'44¥ mol)
in THE (5 nL). After 16 h at RT, the vadbsati kes were
removed in vacuo and the residue provided, after

col unm  chr omat ogr aphy onS€kM&h (et hyl

acet at e/ hexane, 1:2), the (Boc)2-derivative of

1.2), b
s Hydgeo ARy agetge oxag DI RaTup e T N iy g s QH (50 mL)
was trédd @indeihydidgdiadysizrinditamd (xoosgiericdlcdatblytle 9@¥h Ra¢agbon) at RT.
s B 5T SRy 00 A it
quinolit8-qd 1) adsghé bravon ®liddbrme, SFUDIpeciatidataef thiscequpround are given

in Tahi® centrated. The solid was dissolved in MeCH and t he
soluti on SUBSTI TUTE SHEET (RULE 26)

N-(8-Hydroxy-quinolin-2-ylmethyl)-guanidine E3 (Scheme 4)
N.N’-Bis(tert-butoxycarbonyl)-1 H-pyrazole-1-carboxamidine (54 mg, 0.174 mmol) was added
to a stirred mixture of 2-aminomethyl-quinolin-8-ol E1 (25 mg, 0.144 mmol) in THF (5 mL).
After 16 h at RT, the volatiles were removed in vacuo and the residue provided, after column
chromatography on silica (ethyl acetate/hexane, 1:2), the (Boc),-derivative of N-(8-Hydroxy-
quinolin-2-ylmethyl)-guanidine as a colorless solid (52 mg, 87%). A solution of this solid (47
mg, 0.113 mmol) and concentrated hydrochloric acid (0.5 mL) in dioxane (1 mL) was then
stirred at RT for 16 h, and concentrated. H,O (2 mL) was added, the pH adjusted to 8 (conc.
NH,OH) and the mixture concentrated. The solid was dissolved in MeOH and the solution
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WD 2004/ 007461 PCT/ AU2003/ 000914 - 40 triturated
wth ethyl acetate. The resulting solid was filtered
wotdosmomdet he filtrate was concentrated to a spCT/AU200B/000914
|atter, after columm chromatography on silica (ethyl
acetate/i-PrOH4 H20, 12:4:1),  afforded the title
conpound E3 as an of f -whi te €0I7d (23 ngy, 94%;
. spectral data are given in_ Table 2. 5
trituragedapidh g‘glpyb%%ﬁhﬁq@ﬁuﬁmgi s9lig s fﬂ_-_fgre(dgfﬁ %thgﬁltp@te was concentrated
to a sc%ﬁi 3121& Mtelgfaft%r @dﬂ'mﬁzﬁormidﬁydto bibHY Ol ﬁﬁ@% @thyﬁl?%&%g/immﬂzo, 12:4:1),
: . an C ), in. ridine.( S o
atfordgi i ifF hnerng g mag bt i 8%’ Sebel e sivenin
Table@ol unm  chromat ography on silica (ethyl acetate) gave
2-acet am do- 8- acetoxy-quinoline as a colorless solid
. 9N . A.SQl ltd
2'A“S?o‘?%;degﬁ*a‘eﬁ'ﬁ‘é‘!‘ﬁ‘é@?eﬂﬁ%@“ﬁ%‘f‘? A (33 ng, 0.128 mmwl)

A solatich B XK2GRdn{bity1@inolin36a] ET{REID_@%) ing, PEGH finoll ind@d,0 (1 mL) in
t I .for

. .H20,{ 0. 5, nL s stirr a 6 h. Volatiles
pyriaiff (P Uik (el b B Yere gt “Fg “ocisent o Shfifapent cotumn
chrontabegraphyt e silms'{etfh_yﬂji astate) gaye 2FadeRaridbkS-Jcetngy-quineolzel a',s;ja colorless
. S | S e - 7 .
solid fi%mig? PR sftheoh of 2cc B B IMHRE (il 028 mmol) and
K,CO (edms &1363 mumplnig, My@Hogl; mbpend Fad @at mlareasgitipeed at RT for 16 h.
vOlaﬁg@ﬁdvg%%noﬂ?‘anigfvia% agl_d&g%% Eiiglltr;g tgﬁ&%lé qr%u% g@i 6fQhe gixthue was adjusted to
7 @\l andeppli erF iR b e gtory 3 Aadeh S ek 2 and dried. The
title comba®el BX Yo ittt asttecre22 3oli@ (2 1m@H16 MYphpecelsdataisie Given in Table
5 to a stirred solution of 8-
" hydroxy-qui nol i ne-2-car boxal dehyde 4 (200 ng, 1.156
mol ) and hi stamne (128 ng, 1.152 mmol) in
Exangile i - Redattienaminbioniof S-hkroxyqutinelinesdrsatteixaldebyde (Scheme 5)

at RT for 16 h, neutralized 20 (agqueous NaHCO3), and
concentrated. The resulting residue, after colum

chr omat ogr ap silica (et etate/i-PrOH 2 N
NHAOH, 6:2:1 af fior ded=2-{[ 2 ym dazol - 4-yl) -
et hyl ami no] - n&t hyfl Jir qui nol i n- 810l NF1Q as a

straw col ored%®oiid® (190 ny, 629 . The: above nethod

was repeated usirfg other am nes:Fi-F3

2- (am nonet hyl ) pyri di ne gave F2 and 2-(2-

met hyl ami noet hyl ) pyri di ne Sgaeme £3, data given in Table

2. SUBSTI TUTE SHEET (RULE 26) WD 2004/ 007461, )
SodiupgTiapgioRyBrdodoida (225 mg, 1.¢6danpiod) was added tree stireed solution of 8-

hy&o%@ﬁﬂﬁfoﬁi%@-%‘i@@ﬁbx@fﬂeﬂﬁﬁ 4 (200X aM¥leanBiol) 260 BManbihe (128 mg, 1.152
mmol) %n gigﬁloroethane ({\6 mL). The mixture was left to stir at RT for 16 h, neutralized
(aqueous NaHCO3), and concentrated. The resulting residue, after column chromatography on
silica (ethyl acetate/i-PrOH/2 N NH,OH, 6:2:1), afforded 2-{[2-(1H-imidazol-4-yl)-
ethylamino]-methyl}-quinolin-8-ol F1 as a straw-colored solid (190 mg, 61%). The above
method was repeated using other amines: 2-(aminomethyl)pyridine gave F2 and 2-(2-
methylaminoethyl)pyridine gave F3, data given in Table 2.
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OHHN RLOHR2NRL F1 and F2 F1 gave Gl - G3 F2
gave H - H3 Follow ng the procedure of Exanple 5,
wab@ehydes: 2-im dazol ecar boxal dehyde gave Gl/PIT/AB2003/000914
pyri di necar boxal dehyde gave &/ H2 and
2-t hi azol ecar boxal dehyde ga\égL 113 when treated with 5
FI. (G series) or F2 (H seri ). Results and spectral
data are %I ven in Table 2. Exanp 7
Example.q 2Redug wsman@stweﬁh@mqumlﬂxampé@é (oheme6)C) R1
OH CH 3 11-14 Scheme 7 A m xture of
2-chl oro-qui nol i n-8-ol 3 (8@may 0.447 mmol) and
pyrazole (152 ng, 2.233 mmmol) 10 was heated at 175 C
in a steel @@ ave for 48 h. The cr prpduct was
then purifiked col utm —ehr-efrat ogr ap Sl 1ca
(ethyl acetgfel/hegane, 1:1) to give 2- razolN 1
-yl -qui nol i n- 8- ol “ficonpound 1D 964) 11 asRa White
solid (68 ny, rié2¥ . The above procedur ey redpeat ed
usi ng i mdazole, 2-methylim dazole and F2oaveh-Hs
Followlihg meaqraeadu'rmﬁﬂmmpd;e 5 pldebydes; 24igidazdletarbofdidehydagave G1/HL, 2-

pyndnﬁ’é'cgﬁ)%gglf ]e_]gé %’?&{]?%?E?%tﬂa%&e%a?&#ﬂg&%% 3 \tNﬁen téeated with
F1(G |S@'1@94§r STIgH. d¥eﬁulwrﬁqdesp§@ra dateare giyen mbgh iz,

Spectral data of these products are gi ven in TabI e 3.

Exanpier] A0 Sobueanpslints o fSheme Lo ot i on o

5-chl oro-7-aryl - 8- hydroxyqui nol i nes KI - K17 (Schene
8 C A A N OHORI17 5 OHKI -K17 Schene 8

2- Bronopropane (Q.46 nmL, 4.90 nmol) ~added into a
stirred m xturg of the 5-ch|—e>o-7-i@fi

qui nol i n-8-ol (Y00 gga 3.27 mmol ), KPCO8 (*t.86 g, 13.5
mol ) and DVSO (D ). After 16 h ot Rf.us sat ur at ed
NHACL (10 nL) was added and the mi xture extracted with
di chl oronet hane (10 nlL X BlemeNe extracts were

conmbi ned and concentrated. Diethyl ether (40 nL) was

A mix@fé %ﬂzlcﬁldr&QulﬂoﬁﬁléKddl@ 0ang, led47asiibl)iang pS&a)ZbI@ éesmlgh@ d33 mmol)
s AR g e e 5 F2 Pt B G by
columfehtorhategraplat @ fidsafeeyl Acctjtehbtaedbd) o give 2-pyrazol-1-yl-quinolin-8-
ol (compound ID 964) I1 as a white solid (68 mg, 72%).

The above procedure was repeated using imidazole, 2-methylimidazole and 1H-1,2,3-triazole to
give 12, I3 and I4. The crude product for I4 was washed with MeOH (10 mL x 3) to give 2-
[1,2,3]triazol-1-yl-quinolin-8-ol (compound ID 994) I4 as an off-white solid (67 mg, 71%).
Spectral data of these products are given in Table 3.
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10 chl oro-7-io0do-8-isopropoxy-quinoline 5 as a solid
(1.06 g, 93%. 5 IHNW (CDCL3): S 8.93 (dd, J=1.5

wW@rw4407361 1 H), 8.52 (dd, J=1.5 and 8.4, 1 H),PJr/882(03/000914
1H, 7.53 (dd, J=4.2 and 8.4, 1 H), 5.38 (m 1 H),

1.43 (d, J=6.0, 6 H). Toast4|2rred m xture of
5-chl oro-7- |odo 8- i sopr opoxy- qui noline 5 (200 ny,

ronlc acid (77 ng, 0.62 mol), 2 N
E"“%‘gwﬂ? ‘y 3. %E ?rzl-ﬂmhydamqblm!@ﬁéM& Ky (Seleme 8)
added, _under a blanket of argon, Pd(PPh3)4 (20 15 ny).

The mi Xture was stirred {inder reflux for 16 &, cool ed
andmr ated. . Thi s fphpVivded, __after col uk

chr phy on siljCa hyl acet at e/ hexang

5-chl o6@ - 7- phenyl - 8- _i $ppr opoxy- qui ny @ af &yellow
solid. To a stirred sofutidn of the

8- i sopropoxy-quinoline (0.339 mmol) in

di chl oronet hane (2 nL) at -78 C was added BC13 (1. 36

m. of a 1 Msolution in d(?jglorgorrethane 1.36 mmol).
After 2h the reaction mxture was allowed to warmto

2-Brogopspipng §0-46 itily,¢edG mmod) wagadded mo h stitveOmixtBrendf)therdhloro-7-iodo-

qulnomﬂ®dl@mg@@mbﬂrﬁz®@§(p9@g 13 Al )Furtlﬂm Shl}lL _After 16 h

h d f
at RTT Atﬁﬁgedm(?#{\fﬁ%ﬂ)gga{% ge%r?qwuﬂ% p@{(tpﬂ;q extgacted r\Vl(leln]n_lo;@methane (10
mL x:aa)) iﬂlecnmtmietd wete comBihedanyd @Jr%ent%cﬁ Di&thyrdhe (40 nlLr) s added to the
res1d§;jsﬂd tﬂ% f%@l?l[l}ﬁe 1?%}1]536 \gzﬁstéﬁg EB‘SCFB%Y%AY gf&tpgoNg\%O%{ %&20 and brine, and dried
(Na ?,Chl@nwcm;nm et glapbiyatnesiddagathalsoetate/hédene, 1:1) afforded 5-

chlor@7¥E5 BEYPREAUY dEtiNAS éég?mgii rﬁe%égﬁﬁg ﬁ' G NIRAETCL): 5 8.93

(44, Jd 54 el Kb HERy AT 16 $45HR 798 (s, 1 Byl Bib(dibifed.2 and 8.4,
), 5 388 h iodoct.

) 386X ;gj)‘ﬂé‘%; s m%ﬁ?ﬁ‘?’gﬁ%ﬁt‘ﬁ?n@?%%%°§& & isopropoxy-
auinofize § (3 BAGTES G8plp momg beropiside LY e, 0.63 mmoD, 5 N NasCOs (7.2
mL), B{QH (1 Rimioy anltRnydioqS ot oy acided, vidéini IRIENBDALOR!IK(PPh:)s (20

(0] 10 oronkc
me). ¢ Pl PRI B a A8 B ART Soled e somesiyraing: Shisgrovided

after epdyndn chiothategyaplyporsilicl (ethybgmtate/héxaBE) Bo)ydvvhloro -7 -phenyl 8-

T I

drlogogihene (2 md.) aEXM E’agaddeﬁrﬂﬁia(]aw o1l affa 1 M solution
in dlcﬁl'o?drﬂéthzﬁ‘rebll 388n18o Yz‘iﬁ&XZ’ %Lth@ Ra'abt'i@ﬁmhlhére 33% aﬁl@%g& g?ng)m to RT and

siredTopghosc b MEAOH i s SgHRNN] gy gonseriaicd  dryness
This fRedsowaprapeaieé fde tingssi Flg‘tli& e/asEhp et Q@rﬁﬁlhﬂl%qehﬂue with diethyl

ctor CEAE b RORS e R s nEBIE L1 "50™S 2

In a simildy fasBiogigraaditon J-S1whh hodng: ab;ldsiZ@Hﬂﬁr@ﬂethﬁl)p}ibnw)oromc acid, 2-

methoZ( ngfﬁ)%r %018 QB% cZeCa%?%e]to @#ﬁ 2 %%%xi) 9@?8%1 @Q&ag‘ Kﬁ?} g(tglylboromc

acid, %@uor;pgberg/ﬁ yronic acid, methoxyphenylboromc acid, 4~methoxypheny1boromc acid,

m-tolylboronic acid, 4-(dimethylamino)phenylboronic acid, 2-formylphenylboronic acid,
thianaphthene-2-boronic acid, 3,5-difluorophenylboronic acid, 2,4-difluorophenylboronic acid,
3-thiopheneboronic acid, 3-fluorophenylboronic acid, 4-fluorophenylboronic acid and 3-
nitrophenylboronic acid; and isopropoxy cleavage with BCl; gave 5-chloro-7-aryl-8-
hydroxyquinolines K2-K17. Data in Table 4.
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50% respectively). Reaction of 6 with aryl boronic
aci ds, and cl eavage of the isopropoxy group follow ng
wo b@4pesbod outlined in Exanpl e 8 gave conmpouneGT/AL2ms/d00914

L2 (data in Table 4). 10 Exanple 10 - Preparation of

5, 7-di aryl - 8- hydr oxyqui nol i nes ML- Mb and

5-aryl - 7-i odo- 8- hydr oxyqui ines N2 - N5 (Scheme 10)

' 1T 1/ RR I'/ NI / NVI NI N GHOR X 7 ML
Exampl¢e) N\Brepgratipmhefg-anyl- Hgﬂg@ﬁthﬂ{owqumolmes L1- L2 (Scheme 9).

5, 7-di aryl - 8- hydr oxyqui nol i nes ML- Mb and

5-aryl -7-io0do-8- 15 hydroxyqui nolines N2 - N5 (Schene

10) . Reaction of 5,7- diiodo -quinolin-8-Ql vvith

2- br onmopr opane foI I ovm ng the met hod desc in

1OH)}( 5.40 (m 1 9,

('i'%jd,OHJ =4.4 and 8.5, .%3 (gz
J=6.1, 6 H. To a stjirred m xture of 7(28 51
mmol ), 20 phenyl boronic acid (143 ny, 1.17 mml) 2 N
Na2CO8 (7.2 mL), EtOH (1. %;gh)egmd benzene (6 nmL) was
added, under a bl anket of "argon, Pd(PPh3)4 (21 ng).

Reactigﬁ gf W7X&1Ufo%ﬂ‘a?§3§ﬁﬁﬁ_% I it s me?(g}#aﬂé félﬁfv]/lﬁ b m&RGY §Ccribed in

concentr hi s provi

Examnlm&ﬁm 5 dibramar$-ispuppexy-aipsimerd 2 YHEENMR(CECIg) 8 8.94 (dd,
J=1.5 m 2@%&9%’4@&1&3@1 A8, 009840 (s, 144), 7(3Bt(AY) J=4.2 and 8.4, 1 H),

520 B S, PARTERE S0 Bpescpetiammion it aden R ML b 3y 1o and

50%, fediebtingly). 9E669¢ﬁ10n Gif é &Wﬁ%yldfordirhe atidgpnad peiyaggrodie isopropoxy group

fOHOWc]ﬁl%ﬂ'lg ﬁl&lﬁng%f ?1“3]&? oxl{/l g%% onmp%)ﬁg(?ﬂ; ?/.I?de g\(&a(tgin7’l’able 4).

table 4 for data). 5 Reactlon of 7 with aryl boronic
s 1€ p -7-iodo-8-

Examj&ﬁé s Pﬁﬂ:‘lr&t‘n EPYESS. g@i Ki ggljﬁﬁﬂcgﬂg&él\/}hee@ ('i:\girip é\gﬁghe\ﬁtﬁgl 7-iodo-8
hydroygquinglines N2 Té‘fﬁ Schyme(lf)) t hose cases where the

boroni ¢ acid contained an ortho substituent, the

Suzuki reaction yielded a m xture of

5-aryl -7-i odo- 8-i sopropoxyqui nol i nes g

5,7-diaryl - 8- |sopropoxqu|noI|ne wh

separated prior tlo i sopropoxy cl eavagg§
do 8 oxyquingl i nes
N d| aryl x¥qui nol i nes 5
ﬁ’r epar ation of ol _ ).
5,5"-Dichl oro- S\fS di hydr oxy- 7 7™%Di g 1(]4(1).'1\/'15”6 01

(Schenme 11) C C1 \ \ OH N
SchemeJO

N2 -N5

Preparation of 5,7-diaryl-8-hydroxyquinolines M1 — MS and S-aryl-7-iodo-8-
hydroxyquinolines N2 — N5 (Scheme 10) .

- Reaction of 5,7- diiodo -quinolin-8-ol with 2-bromopropane following the method described in

Example 8 gave 5,7-dibromo -8-isopropoxy-quinoline 7 (93%): '"H NMR (CDCls): & 8.86 (dd,
J=1.5 and 4.4, 1 H), 8.46 (s, 1 H), 8.33 (dd, /=1.5 and 8.5, 1 H), 7.49 (dd, J=4.4 and 8.5, 1 H),
5.40 (m, 1 H), 1.43 (4, J=6.1, 6 H). To a stirred mixture of 7 (200 mg, 0.51 mmol),
phenylboronic acid (143 mg, 1.17 mmol), 2 N Na,CO; (7.2 mL), EtOH (1.2 mL) and benzene
(6 mL) was added, under a blanket of argon, Pd(PPhs), (21 mg). The mixture was stirred under
reflux for 16 h, cooled and concentrated. This provided, after column chromatography on silica
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Il ~N~~1 N O50401L 17 C1l Schene 11 15 A solution
of 5 (0.576 mmol ), bis(pinacol ato)di boron (1.1
we@ouwitMoMe1 2 N Na2COB (2 nL) and KOAc (3 equi vRCTXAB2003/000914
stirred in the presence of a catal ytic anmount of
PdC12(dppf) in DVF (10 nL) at 80 C for 3 h. The
reaction m xture was then “qﬁénc'hed W th saturated
NHAC1 and extracted with diethyl ether (10 nL x 3),
(ethyl gestate/hexane SOR), 5. GAphemddeiseprapety-q@nelingps a yellow solid (157 mg,

91%). gﬂg&e RAES 0he g&r?xrd%@ ?%u;p(rq‘glr%\ﬂé@gh% @égﬂa dullftlell it BrarBiple 8l gave 5,7-
diphe‘ﬁ’ll'él’hyéF‘BWS‘!‘%mﬁH}ei]@i o gbé’)&ggfs?e za}yﬂeq%fq{&afa%.e ( conpound

ID 971) as a solid (56 ng, 22%. C eavage of the

Reactigh,BFABHE Vo R 1 80 pE s SplErf R Bgine e

method dutlinBd épExatpled gafe Rerapgunds My d MX (dpta mol dbhe4). Bl thosddases

e GBS oS 9 B i o

5-aryl-Joiode-GoiFasep Puurinolinesnddob diaryl-8-iggpropoxyquinoline, which could be

e UG I g 5 ] S, o 28y o s -
N5 an%ﬁJrﬁ)ii9r>'é18- ﬁ%ﬁeﬁ%&i@qﬁﬁ?ﬁ@ﬂ@%-m 3 (500 ny, 2.79

mol ), Nal (649 ng, 4.33 mmol) and AcCN (3 nl) at

examfl B g 8 SRR L8l S s o gpveme 1

m.) was added, and m xture was extragted with

di chl oroneithgne, (10 nL x 3). Thg el S were
conbi ned @ aghed suUctessi vl ' :1 solution
of saturdted WaHCO3 and sodfiu iosulffate (5 mL x
2), and (16 nL x 2), and™f (Na23>4) . The

resi due obtained after solvent r@&noval gave, after
col utm chr omat ogr aphy on silica (ethyl

acet at e/ hexane, 1:8 - 1:3), 2-lodo-quinolin-8-ol 8 as
a white solid (268 ng, 3584emad/a 1:2 10 inseparable
m xture of 8-acetoxy-2-iodo-quinoline a

nd

A solugion ®E SRy 76 munolprbis(gisreadatpidibqras O hgguivy; 2 NHN#Qs (2 mL) and

) i £4 chbalyti6 attuhitlsh PACIRdppHRIDMEF (10
P e
mL) a§0 °G for 7 Ty gihe rqactipn migvze Walheh guenched with satpggied NELCl and
extracledGith diefhy( EMed dOZnly |x)3?,8h‘h:yl_C{N@QS®h | an@lconeenbdated RE@RIINON
chromg%ag%{ﬂﬁgg t}{%rl'.irlgp %Q@asldgg gsgu%tgggxyf%ce{a%m&ragg,aﬂﬁ afforded 5,5°-
dichloro-8,8’-diisopropoxy -7,7’-biquinoline (compound ID 971) as a solid (56 mg, 22%).
Cleavage of the isopropoxy groups with BCl; following the procedure outlined in Example 8
gave O1 in 22% yield.

Example 12 - Preparation of 2-aryl-8-hydroxyquinolines P1 — P4 (Scheme 12)

X S X X
—_— — _ —_
~ P P
N~ ¢l N~ 1 NI N (S
OH 3 OH o \rO 9 OH N~
P1-P4

Scheme 12
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15 Exanpl e 8 gave 2-iodo-8-isopropoxyquinoline 9 in
84%vyield. 90 "HNW (CDC13): S 7.75 - 7.67 (m 2 H),
wQ@2eb3/0¢dely J=7.0 and 8.0, 1 H), 7.33 (dd, J=1.PCEHAU2003/000914
8.0, 1 H, 7.12 (dd, J=1.2 and 7.0, 1 H), 4.80 (m 1
H, 1.49 (d, J=5.9, 6 H. To a stirred solution of 9
(29 ng, 0.093 mmvol ) and PcTCI4§( PPh3)2 (5 ng) in THE
(2.5 nL) under an argon atnosphere at RT was added
ropw se ,over 5 mn 2-pyridylzinc bromde (0.370 nL
Z'Io‘g?'qﬁm@.ﬁg'ﬁ\??]sigl ution in THF, 0.185 mmol). After 2 20 h,
AcetSladhig ) 1 t XUk :
et 15 Aol L iy e e 3 Bl o tired sy of
-Chlem‘inﬁ@an-ésalﬁéé@%me% S Wers PNl (649 pEOH3enmb]) ardheCN (3 mL) at
RT. gihg Iihﬁ'xt(ui:@wt ﬁi-ﬂh;en dﬁh&ﬂat(jﬁafiﬁ% fol%' PN SORCEAER: 96 °C, and
~ ol.ymm chr.o r.a on silica
conc?ng{aieﬁ? gﬁ@rﬂs{} H’a[‘[l;i gyfﬁ@%ipc{,m fgg %xtﬂ%wés extracted with dichloromethane (10 mL
x 3). Zht pyraats @eyelcpabircsiand apyhaXuauésioblynaias 12 S8R saturated
e | ve ccording to
NaHER) il sl nTORUARYC: 161 470, #RT0 ('L « BTG Giedles00. The
re51d1{2e oimgingd aﬁeqp:@vest teyvalxgeye, after boﬂﬁnﬁilch(cﬁﬁatﬂgr,aghﬁ& 8% (ethyl
t fnd, N .gTak! T et { ! usj pg: .
e i B e S H 0 YiRe LREBoR g s anda 1.2
1nsleperé§> 6%?%‘5? 85 ﬁsapgtgﬁjé-ﬁypéq)-ﬁ@mpb@ﬁ awl &acktoxy-2-chloro-quinoline (360 mg)
8: 'HNMR! (ODQly: 50zt ng7 omomirger. | ey - -
(hm?g lp#ng m}g} 7149 (&, ves E’%nd}%ﬁ%@')sﬁéé{d,J 8.1,1H),

pec ta tabulated (Table 5), " SUBST

721 @il ST i) o 7S PRI 370080 4> 100%6
Exanple 13 - Preparation of

2-(Pysidr2-geSrvhydoox quintoliyk Mid.no- 8- hydr oxyqui nol i ne (PBT

1047), .and . . .
Reac%‘fnﬂi)d%'&ﬁgw@n(ﬁfek $yithgybrogonrapans follemiey thguietbed deseribed in
Example § BBE ZLﬂﬂG)S-i(sSpngmqllﬁioliﬁb 9an ;erh% Oﬁel@!l&NH;:lfl\%lﬂci%bg}ﬂ §7.75—
767 G b T GRS DN (5. Feir? atsbs 015 Bch LA 41,2 and
7.0, 151)7 4180dtw, 611D, RAGd WrSehyiorid): Be hysdrmed yejuiio®bf 962 ﬂﬁg,TO.O% mmol) and
L T A T
over { Tpgm 3 pvorylsing brarsise 40 60 ynlvef 0.6 dd seldtiom i THEAD #85 mmol). After 2
h, sat@fed NHAL (SHE)FPds addll 2R Re nﬁ%&%&a{é@d inﬁFdichlongethane (10 mL x

recipitate was then isolated via filtration an .

3). THE SO e BH Wosberl avith 1h(10 TpLbendarinappanl), dried (NasSO),
and céncénigiited|SabseqRientionithi@ Bhro fratrghapty Sr it T@ch REorh &BIne/MeOH, 19:1)
gave é‘-%ﬁy@d—?—%d)%-Ps%r%pyloxyquinoline as a yellow solid. The isopropyl ether was cleaved

according to the procedure of Example 8, to give 2~(Pyrid-2-y1)-8-hydroxyquinoline P1 (22 mg,
89%) (data in Table 5).

This reaction was repeated using: 2-(methylthio)phenylzinc iodide, 2-
(ethoxycarbonyl)phenylzinc iodide and 6-methylpyridylzinc bromide to give P2, P3 and P4.
Spectral data tabulated (Table 5).
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yellow solid (186 ng, 95% . 1H NMR (DMSO d6, 400 MHz):

58.80 (br, 1 H, 7.98 (d, J=9.1, 1 H), 7.48 (br, 1
wo004/807261 (s, 1 H), 6.90 (d, J=9. 1, 1H), 2.98P(TAU2003/000914

J4.8, 3 H); mass spectrum in/z 243, 245 (M++ 1, 100

and 66% respectively). 25
5,7- D|chI or o- 8- hydr oxy- 2- (methyl pyridi n-2-yl-am no)-q

BT. 105 I t
Exa‘%l,’ - i?:ﬁ're&asa‘?%‘?%ﬁ%?shq z gylaswwa Brividragyquinefine(PBT 1047)
and 5,7anchlnrm29(meﬂ1mmmm-zpﬂtmﬁn)yquﬁﬁmhemal (@H’ﬁl@S(?)(Sélﬁ%e 13)
2-bronopropane (0.6 nlL) in dinethyl sul phoxide

m) wasfstirred at RT fop 2 days. Saturated ammoni um

chlori uti on was 30xadded and the xl e was
extra wit h dichtord hane (36— X The ———
ext F'acts wer & combi fEd, T dri'edi? and co ceyit ret e The

dlchlor@nethane) gave pst1047
5, 7-di chl or o- 2- net hyl am no- 8-i sopr opoxy-qui mol i ne 11
as an olff-v\,hite solid (938 ny, 78%.1H NVR (CDC13): 8
, 1 H, 6.69 (d, J=9.0, 1
X1 H, 3.11 (d, J=5.0, 3

N e 35 To a solution of
hi oro 2- nmet hyI am -i sopropoxy-qui noline 11
(200 nmol ), racerﬁ@l NAP (17.5 ng, 4 nol

% , ng?dba\\ 12.8 ngy, 2 molx% and sodi um

tert-but exi de (78.6 ny, Br®@k8 Mol ) in dry toluene (10
nmL) under an argon atnosphere was SUBSTI TUTE SHEET
(RULE 26) WD 2004/007461 P /AU2003/ 000914 - 47
added 2- br onopyri di ne (0. 6%58¢H¢.{50. 584 mol ). The

or ange- brown sol ution was then heated at 80C for 3 h.

57 DS E RS ARG e s i tlone 05 0L Yoacti on

m xt ur &,nadrghlencBdydvaxyiqusatioe i étﬂ)Oang;tﬂﬁ(ljrmnimll)mnddﬁsplutlon of

- meth Hl?é:ls}%%a n%@ qlé]f Bg? ?g‘grestohﬁfg{)ﬁ% %% Hlhte i? é’seq&l@cﬁﬁessel at 90°C for

tract oncentrat

26h raéé P@Qléd g’%hsa@recamtaé? we%t@w%ﬁe@mﬁd@ﬂmd(veashﬁmtg diethyl ether.
gﬂ&f&e@&)ﬁf%ggr z-:ﬁihj?ﬂdﬁlﬂjﬁemylai&rﬁ?%&h 7 ﬁunoh?% EPI?T 104’{%as apale
yelloy” Sahg.ﬁfﬁd LIV ol i@yow% (6187%0@5 ¢ 669/3 O, 91,1
H), 7NM%b£,{@BD],3 2549(1 W)®)90 @, &%Y(Hm)d,?i 9}8_;&, J%7=4?109(}5) ﬁlfsls'Esﬁd);trum m/z
) ) S
243, 2‘%@‘4 . E&Qrﬁ“dsdﬁ/ég%péﬁtw 0 and 7.0, 1 H, 5 14 (m
380(s 3 H, 1.41 (s, 3 H), 1.40 (s, 3 H. 10
s 7-DTPﬁg*V°S§ Pty £ el Loyt Feaniindlay iElibg (9B 1056
pr ocedu¥ éOlbtﬂOIE@(%%frld@h@fP@ @lﬁ%larram@rhydmmmplme (1.02 g, 4.21

otﬁss?mﬁ'cﬁfﬂoﬁﬁt@'(@zl ) and 2-bromopropane (O 6 mL) in dimethyl
m nQ) - qui nol I ne t he

“3PUmethyl - pyr Ld

sulphﬁgﬂ&ﬁéﬁ e S"(ﬂﬁbatrPg? onAadagt. %ai@atemayﬂmura&a@aldaﬁ@lutmn was
added el thbindktutdwaditxtiadted wittsdiaklptisi@bhre 3@ mMl £ B). Sk ekBi@swere
cont b TP A5 SRLALE o) Wic o,
dichldtionhlﬂtanchga\fm@Jdnréﬂdraf?eme(kmah)l)lo-ﬁkledpﬂeimbmyhrpllnoliﬂed1 as an off-white
g SR FEAEEROCR I 0P 048 198, T 00,1
H), 540@m, 1 H) 4.98 (11181(1‘3; 3314d.4/=50, 3 H), 1.43 (s, H), 1 41 (s, 3 H).

To a solution of 5,7-dichloro-2-methylamino-8-isopropoxy-quinoline 11 (200 mg,
0.701 mmol), racemic-BINAP (17.5 mg, 4 mol %), Pdy(dba); (12.8 mg, 2 mol %) and sodium
tert-butoxide (78.6 mg, 0.818 mmol) in dry toluene (10 mL) under an argon atmosphere was
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H, 7.89 (ddd, J=2.0, 8.0 and 8.0, 1 H), 7.41 (d,
J=8.0, 1 H, 7.35 (s, 1 H, 7.27 (d, J=9.4, 1 H,
wQ@2@8/0¢de; J=5.0 and 8.0, 1 H), 3.75 (s, 3 H).PQDAU2003/000914
on o

Exanpl e 14 - Preparati f
5, 7-di chl or o- 8- hydr oxy- 2- (Zh#)%lrldyl)qw nol i ne (Schene
14) ClCI CICINCICI/ OHOO 25
N C | 30 O OH N 15 PBT
addedlég@ngmygﬁ@e iQ ogg nﬁa &.W@OB]‘ The orange-brown solution was then heated at

80°C %or3, i Midrb brBf@pPridixe (@GMﬂﬂh'IﬁO l1om %ml&) {vhs ddded, andl WR3ting resumed

for a f{ARER BaLhe SR RE U e PS Adens e vl saTagsd dmiiagiom ghoride,

extradpdFwitih H1d1’(lc)rom’$1ain@@l()edL at3)6ibe €x@a/cﬁsr cungiihed, Ghied,rndtconeentrated.

The ri e R F R b b B S b Fobtogae Metmeggt 120

100: 1)y i,hdwhlwdn Saeqrapaxyt 20mathykpBidin2hd-amine aguinolowitd asea, off-white
solid @“fé %‘6@@ ﬁ%Nﬁ@{CIE@PDA’@ M@ﬁg% @?’@Ecﬁi"ﬂal 9ig kd 63, Jﬁf)gk 21 (@,

uent’ col um c F ohat o

J=9.3at EDat-é2 flaxhHe: 140 &) &7@8@@@2){{) 7.09 (dd, J 50and70ylH) 5.14 (m, 1
H),3go@s §H)"|1Q]I]I(9r3:)H 1|43(p(@rppgxy qui noI [ ne 13 as a white

200 M&%e lsgp%)pzyg tﬁér lf@% mg 0|_4b rqmga was, as clegn %Qg%%on trichloride

accordiflg td thk@rodedtde, ofﬂEx.’hﬁlpqm tolgie, Hfter hethangiSreainddt, 5,7-dAéhloro-8-

hydroy32-Godthytarili 2 ¥l avingling g5 the hydrooplprid (170 Je). Water (10
mL) 2. dsldedrahd the pSholf themiiniiaieay dfustedfo 88\21t1mmj111)ateairiﬁaHC03 The solid

was tl?én)%c}fllateﬁ QL&ﬁMiﬁoﬁ 5 ‘%sé&ue tlz(gh{ﬁ‘oﬁe lél%rro” gho%‘r‘a%%hg%ﬂlﬁé %& (30
dichlegemiethiapeimstaneld(S; lr)) pielded dhe titkricamnauad (BRT056) aseqqﬁff-whlte solid

(140 RgEIFL £ 'TIOVRLOD,OD, 400He)TBigner(dax =20 hisd V851 Wasdegl(d, /~9.4, 1

s, 78\ Vo ?5°§' k] iqik&#%p%iﬁét R Rt 4 1

7.25 @d,.@ﬂ@mﬁh&O;HH&)@ 3D(s,dH)(6.9 g). Purification via
col um chromat ography (silica gel, ethyl
acet at e/ hexanes (1:19)). gave the iodide,
Exaniple 14 i-diepaativn af $g7-8ichduprShydnoxy2@epynidyDgninelinexScheme 14)
white solid (4.57 g, 5894, mp. 97 - 99 C 'H NWR
(CDC13, 200 MHz): 5 8.0§ (d, J=8.6, 1 Hg 7.80 (d,

J=8.6,[1 H), 7.62 (s, 5.02 (m 1.45 (s, 3
H) , 3H ,15 ium_c-hLori N,
bi s{ &phosphidge’ 72>~ay, 0.5kl vAwas added
to a irred solution of

5,7-dicq%oro 2- i odo- 8- | $Qpr.opoOXy- qU|noLyh§ 14 (2.80 g,
7.35 mmol ) in anhydrous THE (150 n.) at r dom
tenperature under an atnnsphere of nitrogen.

2- PyrldyIZ|nc

o

PBT 1052
Scheme 14
A mixture of 2,5,7-trichloro-8-hydroxyquinoline 10 (1.14 g, 4.61 mmol), 2-

bromopropane (1.10 mL, 11.5 mmol) and anhydrous potassium carbonate (1.56 g, 11.5 mmol) in
DMTF (15 mL) was heated at 60 °C overnight. The mixture was then poured into water, extracted
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bromde (29.4 nL of a 0.5 Msolution in THF, 14.7

mmol ) was then added dropwi se over 15 mnutes and the
wonootmeaenas stirred at RT for 2 h. Saturated BETYAOR00BN000914

chloride was added and 20 the m Xxture extracted with

et hyl acetate (30 nL x 3), g conbi ned extracts

dried and concentr at ed. Thé resi due afforded, after

| utm chr omat o% ghy (silica gel, ethyl
with %b@lt el @R aHe 3).thepytracts combined, and dried. Solvent removal gave a brown

oil (331,57, )d{,@&l:@feaa &mﬁ%ﬁﬂ@at éﬁﬁcsmca ioglly bﬁ@ua&@ité/ﬁ&calaé (%égg) afforded
2,5,7{@@602%%89%9@0%}1m0gg%1 white goltq},ﬂ]l g,b /o) g)go 8@ °C.'H
NMRJ(Oﬂ)ZChJZ(IBgI\/IHz) 518. Jé-l)o(d( 7= B% I(FIDE) 7;6;1%,1 H), 27545_(m,h {419451 H), g 715 (m, 1
. , S, . oron tric or

H), 1#@%&3(13),]}%;_%,0% %I{)'i on in dichloronethane, 27.6 rrlrmle)(

was  adtdedxtdraopia, 55é—ttidﬂaros&isapr'qpnxy}qmnoline 13 (5 93 g, 20.5 mmol),
SOdlug‘iloggi §*ﬂi 8 §08§ rﬂxéap?? m&%gggeh %29%8 :;?Ece’cégmée (30 mL)
was heated unger raflwoQysieigh Jihe mm%@%fﬁs them goyred e avategeagd extracted with
ethyl %Eétﬁt"e @’O fHL 03 The tohbihed %ﬁltriﬁ%aﬁvbﬂiéﬁ %1&910%@&11&1@1 tﬁ-[)sulphate

Af t 24
solutiopy et P GRSy MBS Er BHORAS e SPeetafattofiye Farange solid
(6.9 HPedficrion $ia dohirng cﬁgnfaegwphh & (ﬁlﬁﬁa gelf ethylheetate/fexaddsg(1:19)) gave
0 ed with net 0
the gt oy P BRI RE FRo abi TS 4, el oM AT A7 5570, m.
97 - 9nG. | HtI‘ﬂdRr(éﬁ)(Elue’ZQOé\dHh)ad &gt &rd.6meHyHE 80 (Ich§8 6gh¥lg, 7.62 (s, 1
r - rQ 2 pyridyl) qui nol i ne as th
), 5%2 rdéh 6?4§(§ 3hII¥f14Fh(-S 3ﬁ§ dr ochl grl)ge sal t ;e
and watPetladipm ¢hlgridedis(nmhsnylpbesphineid 308 mgitQ, lam@wl) was added to a
stirred %Qluﬁﬂi‘l oP$ ?Qﬁ&ﬂg&g‘;@%dﬁgtf! is?f)llb@?ﬂ;qﬁﬁto{l]ﬁ@hﬁ@ 80 &, 07?35{\@1&101 in
extrac W e cetate
anhygrges A1 5 T o FROPLOP R Quich b B SE iR gegen. 2-Pridylzine
brom$dd (28AtmI eV Mm&ntimﬁﬂ GEEM14 1T bl anelthen ddded dropwise over 15

minu eﬁ%\;#l ed 3 ‘tlg{gd gi% nl; (9 eﬁ%’fg %&&%%W %ﬁgﬁ?g W3S added and

the nﬁﬁhiteEeﬁtﬁMeﬂ‘@ﬂ%ﬂﬂ@t@éM‘@ﬁ AL/ ABR tlig3¢@iigadextraciggiried, and

concéi't?%éigg %Ze%@l 2%% 3&111&%%1() gs@hcaz%@ eM‘ﬁ
aceta;g’hex@n@jl (9[)) 547- qiqphloxp ggso(pgop%yﬁ)—( -mlrgfzfl)gmnoy;nqq}s as a Whlte solid
(1.83 @@%)%%5112 Pmpm éHle@ {DMSO- ds 200 MHz):; 5 8.78 —8.58 (m 4 H), 7.85

o e BN S el s

Cl | N Bardbh ﬁmhﬂdnd‘d (2DchIObF zﬂ-ll\/l\lsdlﬂtuwbm didHoronEithant R RABHmol) was
addec} gg’o%wis%' toia soglltiorl}' of 5,7-dichloro-8-isopropoxy-2-(2-pyridyl)quinoline 15 (1.83 g,
5.51 mmol) in dichloromethane (30 mL) at 0 °C under an atmosphere of nitrogen. The mixture
was stirred at 0 °C for 1 h and then allowed to warm to RT. After 24 h, some starting material
was still present (by TLC analysis). More boron trichloride (14 mL) was added and stirring
resumed for a further 4 h. The reaction was quenched with methanol (10 mL) and the volatiles
removed in vacuo. The process was repeated until the residue reached constant weight. This
gave 5,7-dichloro-8-hydroxy-2-(2-pyridyl)quinoline as the hydrochloride salt. The
hydrochloride salt (1.68 g) and water (20 mL) was then treated with saturated sodium
bicarbonate until the pH of the solution was 8. The mixture was the extracted with ethyl acetate
(30 mL x 3) and dried. The residue obtained after solvent removal was washed with methanol.
This provided 5,7-dichloro-8-hydroxy-2-(2-pyridyl)quinoline (PBT 1052) as an off-white solid
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OH NHEt . HCI PBT 1051 Scheme 15 10
5, 7- Di chl or o- 8- hydr oxyqui nol i ne- 2- car boxal dehyde 17 A
w@odoypdme of 5, 7-di chl or o- 2- net hyl - qui nol i n- 8-BCT/A62003/000914
(1.5 g, 6.58 mol) in 1,4- dioxane (20 nL) was added
dropwi se over 3 h to a sti[rgg suspensi on of sel eni um
dioxide(ng 11.72 mmol ) "Tn 1, 4-di oxane (60 nl) at
T._The resulting m xture was tfgen heat ed_at
(125 BT TP C. SROTE. (DMEOU G F & 0.8 Bureli Bt 421 (4, /=9, 1
H), 8.6064.61 @, 3 TNes. 11 (rhy BHE, MES(sCOBGENGL ghedipnd t he
residue, after washing with diethyl ether (10 nL x 3),
gave 17 as a yellow solid (quantitative vyield). This
Exampi¢ ¢85 - Frepantioaad 5| hdichbro2dingpilyihnst @pethiyl-gaitiolin-8-ol

hydrﬁ%ﬁ%&ggwh%ﬁ%gi‘%nﬁ#j iy 8(C§_)C]|-I§: gF)g?N(HE?ri E13 H)

817(%I 3 8.8 1H, 7.76 (s, 1 H. 20

5, 7- Di ¢hl or o- 2- di et hyl amnonet hyl - qui nol i n-
hydr o rde (PBT _1033) hyl am ne, (0. was

td on of N
Q g- 2- car boxal dehydej(17 (140

g, 4.13 rnnol) and dimethylanine hydrochloride @36& HCl

ng, 4.48 mmol) in 1,2-dichloroethane (50 nigeroAfter 5

m nutes, sodium 25 tri acet olzybor ohydride (1.2 g, 5.66

nmol ) was added portionw se over 5 mnutes. The

m xture was then allowed ty stir at RT overnight.

Di chl oromet hane (100 ni) was added, the m xture
washed with saturated sodijum bi carbonate (50 nL x 3),
dried (Na2SO4), and concgntyated. The resulting

resi due was extracted Hethyl ether (50 nL x 4),
the ethereal extracts conljyned {LBRI!I TUTE SHEET ( RULE
26) WD 2004/ 007461 PCT/AU2003/000914 - 50 and
concentrated. ConcentratetP'Pydrochloric acid (5 nlL)
was then added and the m xture concentrated in vacuo.
The process was repeated t6#4%€ [5The residue, after
washing with dichl oromet hane, gave

5 7-D’§eh?ond)l-8‘~h!yefcﬁr &ufﬁdlﬁtefwéaaﬁbﬂﬂﬁai yaél rmqui nol i n- 8- ol

i gchl ol 9@ éf%z,ailc%%:p@w%?@%,@@@g? & @366@; U5 88 mmol) in 1,4-

dioxahé€ (ZiDmL wad addetil)droﬂx&sé@ve(rb}rh tola dthrredSu§fngidn of séielﬁum]dlomde (13 g,

11720 §m§ 4((&9)4@’%51 o) a§§69' 59680 gulf%g iRt {8k then heated at 80

°C ov@nnglﬂ,rcabladnamf the sohds ﬁltered off (celite). The ﬁltrate was concentrated and the

e, TP S BRSO DO Sl i

yield Zf h@ﬂnaj@daluwasm the supsgguent etpléa’@tb@ufofﬁrther purification. "H

(CDcﬁg Zméu\m&)%%% (deHpWMdng;g 9o B, earhexal Hylydedl=s s, lH)
776 slH substltutlng di met hyl am ne

5,7-Dichloro-2-dimethylaminomethyl-quinolin-8-ol hydrochloride (PBT 1033)
Triethylamine (0.55 mL) was added dropwise to a stirred solution of 5,7-
dichloro-8-hydroxyquinoline-2-carboxaldehyde 17 (1.0 g, 4.13 mmol) and dimethylamine
hydrochloride (365 mg, 4.48 mmol) in 1,2-dichloroethane (50 mL). After 5 minutes, sodium
triacetoxyborohydride (1.2 g, 5.66 mmol) was added portionwise over 5 minutes. The mixture
was then allowed to stir at RT overnight. Dichloromethane (100 mL) was added, the mixture
washed with saturated sodium bicarbonate (50 mL x 3), dried (Na;SOy), and concentrated. The
resulting residue was extracted with diethyl ether (50 mL x 4), the ethereal extracts combined
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hydrochl ori de with ethyl am ne hydrochloride. This

provi ded 5, 7-di chl or o- 2- et hyl am nonet hyl qui nol i n- 8- ol
whyanoehbori de (PBT 1051) as a pal e straw col oR€EAU2003/000914

solid (0.60 g, 47% . 1H NI\/R (DVMBO-d6): 6 9.40 (br, 2

H),859(d J=8.8, 1 H), %)9( 1 H, 7.76 (d,
J=8.8, 1 H), 4.64 (s, 2 15 3.14 (q, J=7.2, 2 H),

and cgiczhiplet; GoneetaG Fydep SRR 81 A1 Siaepas 46T 464 sho mixture

concdr@rafetitds vireviod The brotess Wasaepastdd-tanted €hé RBTduJ:Qﬁ&)r V\(aSBﬂhg RREth

dichlé%}naﬁilaﬁ'%]ga 5 ﬁlo%@%ﬂ%ﬂ (iun/qolﬁ %ol Hf_ﬁfp'%%onde (PBT

1033) ¢ a\pal@glravg-(ggbuﬁ(d s8ht w86 £673%IUHS NMBTDNSSOET, 4RUMELZ): 0 10.80 (s,
RN 46 A Al

1 H), 21@)40\&@[ %Q@)“ 8% 4 }nggquf% f(nOPﬁ??gZ x§| 8.6, LH), 4.83(0,/=5.3,2

), 23 ) 612

5,7- dlchloro 8 benzyloxy qU|noI|ne 2- carboxyllc acid

Prepaehriyn s Fjenord P mafiamei oo frot Bdrechinede Gmr 1081
(Scheneit®ntrated to dr yness The resulting resi due was
hed t L d
i SN T R e TN 2
hydrm@qamybme Zgwaﬂa@b(aldelm;le?lg (g 00 @,%13 muiel) MRtituting dimethylamine
hydrc(c%lﬂ /ﬁlﬁc&gﬁ Bk océrﬁ%gl (M&iﬁ pronécileg 569 dh?[ore% eg%ﬁlammomethyl—

qumOimr% ol lesvdvroth@rdedﬁ’& 10510 pvapels |s%\rv10ﬁ@u2edem11§dwpuge 7%). 'H NMR
(DMS‘@l [52)401¢th ZTH§188259 (d4J¥$ ¥-etihyido @m @8, 7.30 (4, BB§ 81@%@)4 64 (s, 2

co described in Exarrp
H), 3E}%f dfﬁgr}g) é 3ﬁ?d’og§ygﬁnol i ne-2-carboxylic aci d 19
(597 ng, 2.31 mol), dicycl ohexyl carbodiimde (483
Example 16 — Preparation of 5,7-dichloro-8-hydroxy-quinoline-2-carboxylic acid [2-(1H-

imidazol-4-yl)-ethyl]-amide (PBT 1038) (Scheme 16)

cl cl l
AN XX N
————e Y- ——e
P P — (0]
cl N~ “COOH cl N~ ~CooH al N
OBn OH OH HN
18

N
7]
- HN
PBT 1038
cl
SN
o
cl N
OH HN
N
¢
N
/
PBT 1050
Scheme 16
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ng, 2.31 mmol), 1-hydroxybenzotriazole hydrate (316

nmg, 2.31 mmol), histam ne dihydrochloride (425 ny,
wQ2®%00m01 ) and triethylamne (0.5 nL) gave, aPCBAU2003/000914

colum 15 purification (silica gel, ethyl

acet at e/ i sopropanol /water (12,4: 1)) 5, 7-di chl or o- 8-

hydr oxyqui nol i ne- 2- car boxyl i c aC|d

7Dy P RGeS o hp R S0y 1H R

( DMBO- 6 mid@ife o8,y -dichldrd- 8416b11(zp]roxy-21uhl)olm9-27efhrbc(xlyl1c 101&018 (2.56 g,

7.35 Ebr&q%%cogw%t%tﬁhﬁ% %}i rfc &i(ZéDIITE) \gassé }_e?% at %‘Iﬁﬁ& Qg h ﬁpd then

concgrigatepl tpdryrmss. Hihe pquugmgcms@ﬁe was washed with dlethyl ether (20 mL x 2). This

prov@e(Y 5 LA 18F 8 %ﬁ&%%%@dﬁﬂ&ﬁienﬁbém@xﬁlc%fi@ﬂ dﬁ;el?)g #}hd (1.78 g, 94%).
H

1 N D 0 P R MH) 0. R T (et B, 5.22 (0

J=8.81.,1 1), 7-60i(s il Hy.0- 8 hydr oxyqui nol i ne-2- carboxylic acid

19 (1.00 g, 3.883 mmol ) was treated with

di cycl ohexyl carbodiimde (0.96 g, 4.60 25 mmol),
5,7-Diielilyti-8-hylde oyafuin el 2 cémbaix pliea it [ 381 H-infid 2401401} thyl]-amide
(PBTlI hyl - 1H hi st am ne hydrochl oride (1.24 g, 7.67

and triethylamne (0.65 nL) for 24 h. The solid

was | sdlerording io the pracedure ideseridnd idExanaple d d5,7alithdoro-8-

hydr hABRhe- 2%%)(99@5&1@ 99 61@*7' Iﬁgpi 91’&%1%1) Riche e 1048 fimide (483

mg,?[ 1{11%(4& H no Ingﬁ@% elwﬂyqty (B01p g2 Bnmgol), bstenios 0)
dih cascm@h@su m&ﬁ§ g@ﬂhﬁﬂbl | &hdABethylanfifie (0.4 MIMRvE, Q&%&Q-diém
y.

punﬁfa%n °§§Sk a@g%e/mfpg}%ancg/\y@ger((gb 4: Jlgb ’ﬁ%hfhﬁu 1%-7 12

hydrdxyquihokfie- Z&aﬂﬁ)xyhc adid F9-(12-i9fdag sl 4-yB-ethyl]-2mff (PBI 1R38) as a pale

s B T SO SREEL, N1 180 210,57

(m, 19D)e B ddi 518.@f1 H), Bi8ddo /=8¢, gyid), di%R2-(8- YH),- 1A (ol H)-B88d(s, 1 H),

359§IEBZTH}Q5871)@§’SH§WE 17) C I O #NC NC 1 NOHOO
0 21722 N Nf OH 5 PBT 1057 Scheme 17

Fol | owi ng the procedure described in Exanple 8,

PreersﬁiUanf% BdichisioSB-hydF oy yuinbiin 82 da@bbiBicHei2d(1-methyl-1H-
ane
imid ol g DRI PRI SOL SR I 1 ne 21 (80%. 1

F ollowmg the procedure of Example 1, 5,7-dichloro-8-hydroxyquinoline-2-

carboxylic acid 19 (1.00 g, 3.88 mmol) was treated with dicyclohexylcarbodiimide (0.96 g, 4.60
mmol), 1-hydroxybenzotriazole hydrate (0.53 g, 5.20 mmol), 1-methyl-1H-histamine
hydrochloride (1.24 g, 7.67 mmol) and triethylamine (0.65 mL) for 24 h. The solid was isolated
via filtration and dissolved in hot methanol. Upon cooling, this provided 5,7-dichloro-8-
hydroxy-quinoline-2-carboxylic acid [2-(1-methyl-1H~imidazol-4-yl)-ethyl]-amide (PBT 1050)
as colourless needles (0.99 g, 70%). 'H NMR (DMSO-dg, 400 MHz): § 10.25 (s, 1 H), 9.10 (m,
1 H), 8.14 (s, 1 H), 7.83 (d, /=8.6, 1 H), 7.44 (d, /=8.6, 1 H), 7.12 (s, 1 H), 6.68 (s, 1 H), 2.95 (s,
3 H), 2.85 (m, 2 H), 2.15 (m, 2 H).
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NVR (CDC13/DMSO-d6 (19:1), 400 MHz): 6 9.09 (m 1 H),
855 (m 1H), 810 (s, 1 H, 7.63 (m 1 H, 515 (m
wazadpoose9 (s, 3 H), 1.47 (s, 3 H. A m xtur ePOGf/AR1003/000914

(180 ng, 0.518 mmol ), 3-pyridylboronic acid (76 ng,

0.622 nmmol), I M (60 ng, 1. mol ), Pd(Ph3P)4 (10

ng) and toluene-water (1:1, 10 nl) was heated 15

under, refl ux under _an argon atnosphere_ for 16 h. The
Exalfpls 7 o Baetiralon oh 7 RInnen G ri e Wi auinatios-ahe 4057) (Scheme
17)chlor|de, extracted wi th di chl oronet hane (10 nL x 3),

the extracts conbined, dried, and concentrated. The

resi due gave, after column chronat ography (silica gel,

di chl or onet hane/ net hanol (40:1)),

7-chl oro-5-(pyridin-3-yl)-8-isoprop

a pale crean1solld,(20 nmg, 14%; 1

c@ nol i ne 22 as

Ay of starting

| was al so rlec vered 22: 1H NWR (CDC13, 20 400
3 9—09»(m 08_@m>1 H). (d, J=7.7,
c N, 7.70 - p, 7.50 -
H42 (m 2 FD 5 23 (m 1 FD 1 49 (s6 3 H), 1.48 (s,

3 H. deavage of e i sopropyl etherl22 (20 ng, 0.07
nffol ) with boron trichiforide follow ng 2he net hod
outlined in Exanple 8, gave
7-chl oro-5-(pyridin-3-yl)-quinolin-8- OL (PBT 1057) as
a pale strawcoloured solid (17 ng, 94¢9. 1H NWR
(CD30D, 400 Miz): 6 9.16 (m 2 SUBST|TUTE SHEET (RULE

26) WD 2004/ 007461 PCT/ AU2003/ 000914 53 H), 9.04
(d, J=5.8, 1 H), 8.93 (dd, J=1.2 and~g.6, 1 H), 8.84
b 8.09 (s, 1

(m 1 H, 8.30 (dd, J=5.8 and 8.1, 1 :
M), 8.08 (dd, J--5.1 and 8.6, 1 H). @@ 18 -
Preparation of 3,5,7-trichloro-8-h ui nol i ne (PBT
1058) (Schenme 18) 5 ci acl d | nN~ C / N
OH COHO OH 23 24 PBT 1058 Schene 1&3m&9

m Chl or oper benzoic acid (3.10 g of a 70% reagent, 26
nmol ) was added portionw S&@etea stirred solution of
5, 7-di chl or o- 8- hydr oxyqui nol i ne 23 (5.00 g, 23 mmol)

wes e R TRE s o Rt i n Eeiiple S -Hlars retodag ydroxy-
quindiine 2feandi 1broneprasne gneehtlilatoedHiaioes-isprapesy-duioline 21 (80%). 'H
RO B P, BB b R B .7
(m, lgdb i 5 matlelhddvas3 H).sotTafsediti a filtration. The

filtratg \Rewd Hes @%b %g%*o%q 8%91)35 B%%B&toﬂfc%c{(ﬁ 65‘?ag 0.622

t he extrac concent
mm0&y5®1<)g“ (60 T 1 D4 DPAUBD R (IR 1%15} %ﬂd tplueme-wates (1:00b) mby was heated
undei réftux et eeanlag 1O RA 16 HTHBRi PR & 0140 QuévidEdd with
sature‘?feg ammo(mdm chl%ngé extracted w1t% dléhqéromeﬁnane ( 1]0 mL x 3), the extracts

combined, dried, and concentrated. The residue gave, after column chromatography (silica gel,

dichloromethane/methanol (40:1)), 7-chloro-5-(pyridin-3-y1)-8-isopropoxyquinoline 22 as a pale
cream solid (20 mg, 14%); 132 mg of starting material was also recovered. 22: '"H NMR (CDCls,
400 MHz): 6 9.00 (m, 1 H), 8.08 (m, 1 H), 7.93 (d, /=7.7, 1 H), 7.70 - 7.56 (m, 2 H), 7.55 (s, 1
H), 7.50 - 7.42 (m, 2 H), 5.23 (m, 1 H), 1.49 (s, 3 H), 1.48 (s, 3 H).

Cleavage of the isopropyl ether 22 (20 mg, 0.07 mmol) with boron trichloride
following the method outlined in Example 8, gave 7-chloro-5-(pyridin-3-yl)-quinolin-8-ol (PBT
1057) as a pale straw-coloured solid (17 mg, 94%). 'H NMR (CDs0D, 400 MHz): 6 9.16 (m, 2
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H, 802 (s, 1 H, 7.70 (dd, J=5.9 and 8.8, 1 H. 20 A
solution of 24 (2.01 g, 8.8 mmol) and phosphorus
woosharsde (40 nl) was heated under reflux fBPCT/AB23103/000914
Excess phosphorus oxychori de was renoved in vacuo,
concentrated hydrochloric acg? (80 nL) was added, the
sol ution heated under reflux and cooled The
ni&iure was_t hen into ice and aqueous anmon
H). 9.8d (st Priy 1 he 38R (tifé Jel 21%1 8-®rick). §i8ddme 1vids 81359&;1@&%& 8and 8.1,1
H), 8.09 &, iy, sarsi(aa, A5d pasdied Myth water. This nateri al
was then dissolved in 25 di chl oronet hane and
successively filtered through short pads of silica ge
Exangrlel18 e[Hrieparatioa «fGL3;Pttichlons-8+heydvveyuinalitiediPBI 1058) (Scheme 18)
3,5, 7-trichl oro-8-hydroxy-qui noline (PBT 1058) as an
ff-white solid (0.92 g, 42 %9, mp. 144 - 147 C

lit. (Gershon et al,[ 1999) 159 - 160 C)[ 1H NMMR
. 58,85 (df” JE2N2, 1M-53 F 2, 1H),
(s, 1 H; rum mz 248,

00, 100 and 33% /(pegpectively). 30 ‘/,. TUTE
SHEET (RULE 26) WO 2004/ 007461 PCT/ AU2003/ 000914 - 54

N—

Bxanpl e 19 - Preparatf‘on of PBT 1058
3-am no-5, 7-di chl or o- 8- hydr oxyqui nol i ne (PBT 1060)
(Schenme 19) cl cl cl C GokdmeBD | | COOEt N Cl /

~COCEt O N Ow OV O 25 26 27 C C C CO NH NHz
NH2 NH2 C NC | / NC # Ny Ove Ov OH 28 29 PBT
1060 5 Schene 19

4.5, 7 TSI Er R BRI3-104 6oL 70 1elbal DORIhAIF val hdlied

et hyl ester 26 10 irre ution
portionts (g gt igefspingRy © §a. Fiore- %hxﬁ%mmlee&é.(a -08tgny$ mmol) in
chlor&®he élf((flmQ(}') a0 °G. Afermi|the infiiall v@z[saf/zﬁflmo(lﬁf) atiel 911oMeeRl to stir for a

furtheg%g Tag%(% %Mrersﬁ?so ﬁ‘:’dﬁl%gﬁf%?do tﬁle iodo n.9f Wﬁ)pia(i{)é{rw\éen ethyl acetate and

1 N Nard G200 nd_, t1hB); tempef the l]lf]%—oatde% rem3ied @ a Presipitate and was
1solat?<§ Jvfétf%lﬁgh&?? ?ﬁt? 0 %% ?%n%?(trgcgﬁd wifl 5‘&1}? géerﬁtg (Ah) mw %)ngle extracts
combigedy driged, and pmcen%tﬁ@c(we lzwrehé}f @g dpg4. Aret ef w ) er690%) of 1-N-
oxideBSwa duaRel. ' NMR (DMSO-d, 400 MHz): & 8.74 (d, /=5.9, 1 H), 8.24 (d, /=8.8, 1
H), 8.02 (s, 1 H), 7.70 (dd, J=5.9 and 8.8, 1 H).

A solution of 24 (2.01 g, 8.8 mmol) and phosphorus oxychoride (40 mL) was
heated under reflux for 18 h. Excess phosphorus oxychoride was removed in vacuo,
concentrated hydrochloric acid (80 mL) was added, the solution heated under reflux for 2 h, and
cooled. The mixture was then poured into ice and aqueous ammonia, adjusting the pH to 8. The
precipitate was isolated via filtration and washed with water. This material was then dissolved in
dichloromethane and successively filtered through short pads of silica gel and celite. The solvent
was removed providing 3,5,7-trichloro-8-hydroxy-quinoline (PBT 1058) as an off-white solid
(0.92 g, 42 %), m.p. 144 - 147 °C (lit. (Gershon et al, 1999) 159 - 160 °C). '"H NMR (CD;OD): 6
8.85 (d, /=2.2, 1 H), 8.53 (d, J/=2.2, 1 H), 7.71 (s, 1 H); mass spectrum: m/z 248, 250, 252 M+
1, 100, 100 and 33%, respectively).
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15 cool to RT and added to ice-agqueous anmmoni a,
adjusting the pHto 8 The m xture was then extracted
wawdaohoaidsehl or omet hane (20 nL x 3), the extractBCT/AU2003/000914
conbi ned and concentrated. Columm chromat ogr aphy
(silica gel, dichloromnet hane/SrTet hanol (100:1)) gave
the title corrpound 26 as a cream SO|Id (O 36 g 29%
Ex Hi g?CDCﬂ%t 409 21 (s, 8 (s
ample 1P s ¥reppratign of 3-amy 91)5;7-$11°!!h>r(>58 hz#nqyiyqqmabm( (PBli 1060)
(Schémé 193 H). 20
5, 7-Di chl or o- 8- met hoxy- qui nol i ne- 3- car boxyl i c acid
ethyl ester 27 A sugpemsion of zinc powder (0.70 Q)
as. stoaer ed at 20 @ sodeut i on of 4 {S_cooEt
ri;hl oro—8——ncethOX|gI|ne-3~e-arbo |c aci d et hyl
esver 26 (364 nge YOOI ) and a gcid (2.2 m)
Ofn 1, 4-di oxane (15 My . After 20 m nutegs ethyl
acstate (20 m) was adeed and the 25 resygltant m xture
filtered through a pad of celite. The filtrate was
washed with saturated aqueous sodium chloride
solution (10 m), dried (MgSO™4), filtered, and the
sol vent renoved under c vacuum The residge was

/V\,hite solid. & 3 , A

SWBSTI TUTE SHEET ( RULBve26) WO 2004/ 00746H
PC#/ AU2003/ 000914 - 55 J=2.0, 1 H), 9%glhe(d, J=2.0,
1H, 7.72 (s, 1 H, 4.51 (q, J 7.2, 2 H, 4.18 (s, 3
H, 1.47 (t, J=7.2, 3 H
5, 7- Di chl or o- 8- net hoxy- quitf8FTaé? 3- carboxyl i ¢ aci d
hydrazi de 28 5 A solution of
5, 7-di chl or o- 8- net hoxy- qui nol i ne- 3-car boxylic acid
ethyl ester 27 (404 ng, 1.35 nmol) and hydrazine

4,5, TrbigiHoEn-§traethoxyrqginoline S-¢prhoxylicimidethyhesteii2@t ed
under g Et’ﬁ"fe(f Mutﬁ)nmt&loﬂé@ﬁle%%r' 'ﬂﬁl’ohﬁe-‘é"}!ah?oxghc acid ethyl

gQsited hi s  was ] sol ate

cngata%lme S %&v\%%
ester (}.p¢ gat 76 pim AL @O alaovas 9&’14! drPRMse 9y ok, raagsolutlon of
sulfutyi@hloyide @73 ﬂﬂL) 21801(131%?0@(158@3 wﬁﬁst nadithinghg thE ltdn‘i’perature at25-30

°C. Qﬁ(’)\llvﬁma\?v'gﬁ %egqlggteg a 86239 49 48%0%111;; é}uég'?n(e ?u:%e.réu furyl

chlorideqB nflby waaddpd atire@6laf mterBalk]2, 24 and 30 h). The solution was allowed to

cool & @a{q&’ a(?(iegi&g 1@&(@ @iﬁan%{)ll;\g Xéyd;\%ﬁég %{‘f ;ﬁ? t(%g Cﬁ}e mﬁ'(ture was then

extragﬁed W1ﬁlcﬁ1§ugmmha@ﬁ (3 mL x 3), the extracts combined and concentrated Column
chroxﬁatzgfipﬁy PEr fﬁ?éﬂl&?éﬂqeﬂ}éh%létﬁhﬁoﬁg@@f%og%)&% e @6 Smpound 26 as a

croanp GO 5 2R R AP ClandB0 M5 9 Filsrd 0.2 (it 89, 451 @

J=7.1,2G0)4)14 (§t3 HY,i14p @aBs=-7ciQBtHued at O for 1 h, the ice
bat h renoved and upon warmng to RT, the heterogeneous

m xture was heated under reflux. The m xture becane
§,7-Dichogefanethoay-yaindinetk-ca8Doxylivdoid ethiyllestaa?? ng vas

contin ﬁgus\tﬁgf131or?gfnzg£}@‘h0\8é]eég(r)ﬁ\0/ gf%g] st?r?egi %t'?l% CIm 2 solution of 4,5,7-

vol ati l'es
trichlgea-Bimathorerquinelinsehrcarbpynlicacist dhy e§@026r{364ana 11@1%mn01) and acetic

a01d @UEDUS 1THRRLA: Q8 I&ﬁer(zbqnfﬁwes eth@ %&a{eqw hﬁ) wgé ﬁdc}ed and the
arated_and, t he aqle % yer wash eg

resul gx[ngit]ére( Hteged Tin'oéu)gh a-m ) cehte The filtrate was washed w1th saturated aqueous

sodium chloride solution (10 ml), dried (MgSQ,), filtered, and the solvent removed under

Cl

vacuum. The residue was chromato graphed on flash silica (ethyl acetate/hexane, 1:9), yielding
130 mg (39%) of the title compound 27 as a white solid. "H NMR (CDCls, 400 MHz): § 9.51 (4,
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10

15

20

25

30

35

conmbi ned ethyl acetate |ayers were dried (Na2SO4),

filtered and the ethyl acetate renoved under vacuum
wab@4nersdue gave, after flash chromat ography Pet/Ay003/000914

acet at e/ hexane, 1:1), the title conmpound 29 (106 ng,

50% as a white solid. 1H-Nl\/%5(DI\/SOd6 400 MHz): 8

8.48 (d, J=2.4, 1 H), 7.63 (5, I—|)728(d J=2. 4,

(
s=24, 12\%%96 138 S3eont 5P 7&2%%4@3@, R GHRA L 60 B 147
J=7228 ) of a 1 Msolution in dichloromethane, 2.0
mmol) was added to a stirred suspension of
3-am no- 5, 7-di chl or o- 8- met hoxy- qui nol i ne (104 ng, O0.43
5a7-1Pmb10}F018anthﬂbib’ﬁIIUhdmea3’real(blﬁyh¢ acidthydBaeide 28t i rri ng

was Conhigiedn oﬁ@ﬁlﬁﬁclﬁ]ﬂi’& -8 lilnettllﬂﬁg %&lﬁﬁtf cgfgoﬁgﬁ at%.gi eyl ester 27

all owed to reac c00
(404 g, depSimmeld) qod hydyazinegeenohydiate i Gg)l ivetanoh@dAenwass heated under

refluk &IN5 hQFOMeSbrddlifts YWhibC & ﬁﬁl@in@ $Qid%hs @ st a?h :%rlsolated via

re. added reC|p|tat t forne
s WP e tispon and fSed Gt Sats iebeaids 3 (07 e iproms  whit
solida' HmMRL(DMS@ s} 400t Mibly) réat (232 eur ququowa%J g&2§4N|N£B{) % 89(d,J=2.4,1
y y ayer fromthe filtrate
%%sd? 4?{:‘(}55&? J‘ngsfgﬁgd and the sol vent renoved

under vacuumto yield 42 ny of solid 35 which was al so

3-Arindl 4. ldﬁfhl&foéh‘i’é’thb@gﬂﬁﬁgﬁ)ﬁﬁé% and product (NWR

anal ysi s | es were conbi ned and

the conpnmitriiediPmed. ddynmpasmas(aﬁd@im%m tophstirred suspension of
5,7- dl&ﬂ&%l-&m%ﬁﬁ)& 'ir%ilﬂégp@ﬂ%xyhé a&d%y&l)amdyﬁss(Z@g ngj 889 mmol) in 1 M

I
% aqi lg EEeIe 1{: FQPJ@PE %1%15 3%7\'2@6&/06984%tlmng was continued at 0° for 1
h, th@ﬁ@/bétﬂ&@ﬁﬁb&ﬂ&ﬂﬂ@on—wﬁﬁnng ROV aheHetsiogthdon ey wad heated under

ottt el KOO B0 ien bt 0 gt pdeljoe g contimued for

a totalaf 6rh. Upon eRyling theawdadesswatra remed:dNBldSOBcunini dnd ttherepidue
partﬂ@%%&%ﬁﬁ%&ﬁ%@ P %t%s@@ fn?o%:n;ﬁtéz)% X%L%!Ogé %@g}oﬁﬁ s%&%il(g/)? (10 ml). The
layers pyeggiRpal; dbe agousviay§r washed withmagre ethyHpcetate fMml x 2). The
com}{lﬁéed et%}lljlr"gcetat?e liﬂerﬁ Weregcﬂn as (749 %1?)6[6@% %ad‘%lg (;H‘B@ fScefate removed under
vacupBe SR gve, she ﬁ&ﬁ@nﬁt%ﬁré?ﬂyo@%%%%F Fxage, bi), the title
compnad api(00g she; 5Cik) NVRvHEDSS, 114@0\4%@1\4%@ -8, 4B Mgibz) 8 8.48 (d,
T2 50 e Wb K2 3] Mo 400 86ane s 31

PCT/ AU2003/ 000914 - 57 Table 1 Data for Exanples 1

e=ral C of Product Yield 'H NVR dat a
3-4 @ﬁg?%?e a‘ilgylﬁ%ﬁg \ ectral data (CDC13/DVBO- d6,

19: 1) : Bpron gtlbrpmldel(Zp@ ml 81 3 saluigorpm dighlopmefhang, 4 mmol) was
addefl % a diiPedsusenishon of 3-amino-5,7-dichloro- -8-methoxy-quinoline (104 mg, 0.43

mmol) in dichloromethane (10 ml) at —30 °C. Stirring was continued for 14 h with the cold bath
being allowed to reach RT. The mixture was then cooled to 0 °C and water (1 ml) added. The
dichloromethane was then removed and ethyl acetate (10 ml) and more water (5 ml) were added.
The yellow precipitate that formed was collected by filtration and dried to give 74 mg of a
mixture of starting material and product (NMR analysis). The ethyl acetate layer from the filtrate
was dried (Na;SOy), filtered, and the solvent removed under vacuum to yield 42 mg of solid
which was also a mixture of starting material and product (NMR analysis). The two solid
samples were combined and the components separated by flash chromatography (ethyl
acetate/2-propanol, 1:0-3:1). This provided title compound as the hydrobromide (30 mg), and
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Al ANbB2 7.86 (s, | H, 7.68 (d, J=9.0, 1 H), 7.51

(m 1 OHNHH, 7.36 (m 1 H, 719(d J=4.0, 1 H),
wW®284/00H6(s, 1 H, 3.80 (m 2 H), 3.03 (m 2 HCTFRAU2003/000914

(CDC13): S 9.61 (m 1 H, 860(d J=5.4, | H), 8.27

- 818 (m 2 H, 803(m1 7,93 (d, A2 ANo 85

J=8.0, | H, 7.77 (d, J=8.3,° ’"H),763(d 294 ( M+
1) OHNHJ 8.0, 1 H, 7.51 (d, J=8.0, 1 ,735$d
recovergd s)tartmgmaterxalﬂj me). Ho zHymxtgregﬁ 3eaming- 5 - -dichlore-quaq 1(11«& -ol

hydrogrohgldé o (1@ (f@ai Mdell shbrat ﬁﬁ-ICO§ uﬁél t(l HZW& Af he solid

was lsgiatedéﬂelmn@éb@w EWSE?‘H’G‘ (P{iéfnil‘)@m & aeresgl %/Eﬁ ( 1H -NMR
(DMS® 861 480 B817): 8823 (b1 B), H)24 (%r §81), M1414bE)1, HY 548 (bs, 2 11) mass

spectrtuﬁ)T »1%2’\%9 %g_l(l\]dﬁl? ];)12% aliuig@% fgl)specgve ). k )5%&9[%) dlgﬂoro qu1n011n-8~

ol hydibrbhidet Hmmcmaﬂ) 408 MELZ) B8, 431(dAS=26 SIHN) 7. 46(63=2.6, 1 H),
742 4 356 1H, 8.30- 818 (m 2 H, 280 (M+ 1) N
A J78,1H), 7.64 - 7.30 (m 5 H), 5.10 OH
NH (m 2 H N (CDC13/ DMBO-d6, 19:1): 8 11.34 (br, 1 H)

A6 A 65 8.36 (s, 1 H, 7.59 (m 1H), 7.56 (d, J=9.

1 (?--N- 0 H), 7.41 (d, J=9.0, | H), 7.23 (d, J4O 1
H, OHNH 7.19 (d, J=4.0, 1 H, 7.09 (m | H, 6.96
(m 1 HOH), 5.00 (br, 2 H A7 (CDCL3/DVSO-d6, 19:1):
S10.16 (m 1 H, A 718.60 (br, 1 H, 8.25 (m 1 H),
7.92 (d, J=7.8, 1 NO H, 7.67 (d, J=7.8, 1 H), 7.57
- 7.35(m 2 H, OHHN5.20 (br, 2 H), 3.89 (m 2 H),
2.60 (m 2 H HzZN)
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SUBSTI TUTE SHEET (RULE 26) WD 2004/ 007461

PCT/ AU2003/ 000914 -

58 A8 (CDC13/DVsO-d6, 19:1):

S

waodsoum | H), A 62 8.37 (s, 1 H, 7.81 (mPdAI/AY2003/000914
7.59 - 7.39 (m 2 NOH), 4.23 (m 2 H, 3.60 (br, 2
H OHNH HOOC) A9 (CDC13):.S 9.01 (m | H, 8.31 (m
H, 8.25 B 60 (br, 1 H, 277 (d, J=3.4, 1 H), 7.55
Tablel(,lga fgl‘]E_SémgLsszagdﬁMlnk 1) NO and 8. OJ 1H, 7.40 (d
Prodlictd Wiethdd ofY T 33nhly O NRAded~ 4 T M) Bk ™ T Mass
) ,| Brepddiiopd, J=7.3, 1 H), 5/)0'43 (m 2 H) N AlO spectral data
ferets) 868y &S e st 9+> e
8.58 (d, J=K.§ 2 (d, _L,g;%i Q’ AL
AMfMi+ 1)A N D H)s2 7?5@(1%1),7]58&1)1 96 168 5|1n(m,
1 H, OHNY. CL% (m| 7 H) EDI36 [, BHE),GHO (4, J<4.0, 1 H), 6.94
(COC13/ DVBGHd, , 2@: 1)} S 9.60 (L1 1P m 28038 (ns2 F)q
H, 7.91 (d| J=8.2—1 H), |7.68]- 7.65 A 9~~Nyo 77 (d,
J=9 01T H T 7 ROU=_T- 2 THDCLY- 6 3.6 (m,/+ /8ébf51J§41H
H) .| 3,40 (nm e, 2 ?&7 38)( T 1% )
ARH | i B~/ B2 /5GP dfbi%fi%}l ),;/85771@‘11,1 )763.I.(d 294 (M* + 1)
H,l 9.55 (pr, (d, J<0 Hén ,
A(P'N 31 H. (m B?)HH)lvz,g ﬁn,? 5.0
7.45 O (m]|l 34 (1 7.14 (m 1H)
OH |NH 4-96(m H (C rl@idﬂ&!@@sxiﬁ 119, slup - 825 m, 2
A30.135 (an 1| H) (65, |T0.Hp;-725@16Em 1 H), 272 (M* +1)
7.59 - 7.39(m
(CDC1/DMSO-ds, 19:1): & 10.35 (br, 1 H), !
Ad A 81 | 8.38-8.29(m, 2H),7.58 (m, 1 H),7.48 (5,1 | 286 (M +1) -
H), 7.40 (d, /=8.3, 1 H), 7.27~7.20 (m, 2 H),
2.48 (s, 3 H)
(CDCly): 8 10.54 (t, J=4.0, 1 H), 8.72 (br, 1
AS A 81 | H),8.63(d,J=5.6,1H),830—8.18 (m,2H), | 280M"+1)
7.9 (d,J=7.8,1 H), 7.64—7.30 (m, 5 H), 5.10
(m, 2 H)
(CDCL/DMSO-dg, 19:1): & 11.34 (br, 1 H),
A6 A 65 | 836 (s, 1 H),7.59 (m, 1 H), 7.56 (d,J=9.0, 1
H), 7.41 (d, J=9.0, 1 H), 7.23 (d, /=4.0, 1 H),
7.19 (d, J=4.0, 1 H), 7.09 (m, 1 H), 6.96 (m, 1
H), 5.00 (br, 2 H)
AT (CDCL/DMSO-dg, 19:1): 5 10.16 (m, 1 H),
A 71 | 8.60 (br, 1 H), 8.25 (m, 1 H), 7.92 (4, /=7.8, 1
H), 7.67 (d, J=7.8, 1 H), 7.57—7.35 (m, 2 H),
5.20 (br, 2 H), 3.89 (m, 2 H), 2.60 (m, 2 H)
HoN
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H, 4.23 (m 2 H, 3.60 (br, 2 H OH NH HOOC) B4 OH
(CDC13/ DMSO-d6, 19:1):6 10.99 (br, 1 H), A 97 9.63

WG biogodzaky) , 7.77 (s, 1 H), 7.69 (d, J=8
1) H, 7.50 - 7.32 (m 3 H, 7.18 - 7
I/\NOG6.85 - 6.78 (m 2
| / SUBSTITUTE SHEET

.5, 1 2PGI/ANR093/000914

.05 (m 2 H,

H), 20 (br, 2 H OH HN HzZN

ULE™ 2%§31 \7\0 2004/ 007461

B9 "P}f9‘1“’510 1 H);

9 (862 1 8 lH) f(rml)H 7‘55-,6’11439(312

7.22 - 7H)J. 3(mmH;0,3b®(br 24H)57 (m
Q(m 2 H, 3.20 (br, 2 H H

DM8O-d,,[ 19:1):8 9.92 (m 1 H),

oo oh—
R :U
SIN

H, 7.53 (m | H, 7.50 - 390
7.12 (d,[ J=8.0, 1 H), 6.76 (s,
3.48 (m{ 2 H, 2.60 (m 2 H
C1 ~(CD(213) 8 8 31 (d J= 9 O
a) |
DA H) 1"‘)’825
J 1 H), 607 4 ? 140,755 (dd, /=8.0 | 286 (M* + 1)
.28 ( 2 2.188 (s 1an38 H),7 J801H),733(d
Exper i Se t—ll on: NIA\ = Genera#sPanezbumﬂIAnB(d—J—m1
General Pro¢edure B. JSUBSTI TUTEDSHERT2HRULE 26) WO
2004/ 007461 | PCT/ A 3/000914 |- 60 Table 2 Data for
Exampl es 3, |4, 5 angd®6 Product |Product Yield 'H NWVR
AlQlat A Mass N (CDCly): 8 9.60 (br, 1 H), 8.75 (d, J=4.2, 1 H),
B o 63 | 8.58(d,J=4.5,1H), 8.28(d, J=8.6,1H),8.08 | 371 (M"+1)
N (d, /=8.6, 1 H), 7.77 (m, 1 H), 7.68 (m, 1 H),
OH N 7.58=7.15 (m, 7 H)
&
SN
Bl "~ OH (CDCly/DMSO-dg, 19:1): & 9.60 (m, 1 H),

8.29 (s, 1 H), 7.91 (d, J=8.3, 1 H), 7.68 — 7.65

A A 77 | (d,=9.0,1H), 7.50 - 7.29 (m, 2 H), 7.15 —
N o g% (m, % g), 3.40 (m, 2 H), 3.30 (br, 2 H),
OoH NH 10 (m, 2 H).
o
HN-Z/
B2 OH (CDCly/DMSO-dg, 19:1): 5 10.11 (m, 1 H),
N 9.55 (br, 1 H), 8.63 (d, /=4.4, 1 H), 7.95 (m, 1
A 31 | H),7.70-17.65 (m, 2 H), 7.58 (s, 1 H), 7.45
N 0 (m, 1 H), 7.38 ~7.34 (m, 2 H), 7.14 (m, 1 H),
o " 4.96 (m, 2 H)
N\
\
B3 OH (CDCly/DMSO-dg, 19:1): & 10.35 (m, 1 H),
A N 78 | 8.37(s, 1H),7.81 (m, 1 H), 7.59 - 7.39 (m, 2
H), 4.23 (m, 2 H), 3.60 (br, 2 H)
= (o]
N
OH NH
HOOC)
B4 OH (CDCly/DMSO-dg, 19:1):8 10.99 (br, 1 H),
A N 97 | 9.63 (br, 1 H), 7.77 (5, 1 H), 7.69 (d, /=8.5,1 | 296 M"+1)
H), 7.50 - 7.32 (m, 3 H), 7.18 - 7.05 (m, 2 H),
R 6.85 — 6.78 (m, 2 H), 4.20 (br, 2 H)
OH HN
HoN
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NUD
=

g
w
z-

Z®
m

NO spectr al

w
=
<

dat a

8.41 80 (s, |

1J=8.6, |

7.23

H, |

7. 47

(d, J=7.5,

3/ DI\/SO de, 19: 1)

D1 (CDCL3/DMBO-d6, 19:1): S 11.00
H, 8.

16 (d, J=8.6, | H),

(m 1 H), 7.34 Pd/AU2003/000914

off NN\OH 1 H), 2.40 (br,
S 8.12 (d,J=8.0, I H) ,
'717(d J73 H)

Um;pﬁmbo—uéﬂ—
U N o ] -

2 1
7
. 6

01)
IiT‘H) 595 (ﬁg ,72? é’elxgms
H)l7iﬂ)-7 16 (md OH), Psth 2(Hhr4,22
L(nHy,H), 200,25, 3 OH NH
6 8.89 (br, 1 H, 8.20
H, 7.50 - 7.40 (m 2
7.21 (d, J=7.5, 1 H),

(m 2 H, 2.88 (br s, 3 H)

352 (M +1)

w
=N

ZEY

—_~—
Qv

1 EfbcP/Bﬁ@G‘ﬂwl 3998, 10
7(727Qd (B8, AH 6)"’r)s?’t( o, @I%H GL

7.8 (B04 HpLor12 (d27=Bd), 1H916 lﬂs 1
HR 4.894m( 2, 338 (), 2 HpR-60Kp, 2

1 H®8. 11 (d, J=8.3, 1 86

390 (M* + 1)

H , J=8.3, 1 H), 7.41 (d,

q ., J$8.3, | H), 7.28 (d,

J8. .16 (m 2 H, 4.18 (m 2 H),
i 4. 0 2 IH)CTRS): &:D«:d. 0, BDS, 158,

(d, 1 ) 8?3, J“f‘” 7H5@60&gﬂ;1‘?(

H .| 7. d .40 %\i g,

7.29 (d, J=B8.3,°"1L H), 7. é(d, 1 . 7.14

(m| 14, 301 (s, 2 H, 3 08 H), / 29 (m

2—1 239 (5—3H—G1{€BCL3f uwDu-u6 191 —6 8102

*See Egpgnmexlél sBotionl A Elseneral Procedure A; B = General Procedure B.
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77 7.50 (s, 1 H), 7.35 - 7.20 (m 4 H, 7.06 (d,
J=7.3, N1H), 6.74 (s, 1 H, 6.30 (br, 2 H, 4.10
W@ 30042061 OH N 3.03 (m 2 H), 2.84 (m 2 H PINMNAN2G03)00914

N HN H SUBSTI TUTE SHEET (RULE 26) WD 2004/ 007461

PCT/ AU2003/ 000914 - 61 & 13/ DMSO-d6, 19:1): 6

8.61 (d, J=4.9, 1 H), 79 8. (d, J=8.3, 1 H, 7.68
TableZ(IﬁtafolEMplesz ©nf6ld, J=7.5 qgnN and 7.5, 1 H, 7.42 -

7.13 (m 7 H), 6.71 (s, 1 H, OHN4.04 (s, 2 H, 3.93

Pr&ﬁd’w T H), 3.09@ufbr, 1 Fj) ViR §9 (br \ SHMMEHpato HN Mass
(€DCl 3/ DVBO- d6, 19: 1): @)8.]59 (d, J=4.8, | H), 9~N spectral data
D166 8|10 (& JI=8.5, 1 H), 7. 71-(cocimdv{on,, 12:1Fp 11.00.&.71 fils.41
346 |v+++ 1l8.5, 1 H),807.48s4H283>7(d 6, DHH)03 (7783, 1-H),
7.14/(m COA N3H), 6.96 (s, 240?’? <(‘s’832 H) 7238, 645,
(s. EH) o380 Nebi, 1|H), 3.7 IN -
H3 (CDC13/ DMBO-d6, 19:1):5 8.[11 (d J:8. | 1
B SO e O 2 H {53 éc%%‘ﬁ?g(sog‘% 8&512%
(Mt+) 1) .10 (m |5 B, Eoyn [120
1 H)| 4. 088HM&~(m 4H) 2. 94(m 4 ) Ej Cr
8.57|(m 25), 840 (d| J8.5, H), 73770- 763(m
2 H| 7.62 - 7.54 (m 3 H), 7.41 357 (M++ 1) nN (dd,
J=8.0 and 8.0, 1 H), 7./31- 7.]14 (m_4 H, OH N 4.03
E2(s, 2 I—D,@ﬁﬂi;, 4 H), 3.40 (Cbel): 5B.2KHd, /<8, NH), 7.53 — 7.48 (m, 2
_ 60 H), 7.38 (d, /=8.3, 1 H), 7.30 (d, J=7.6, 1 H), 6.70
N (br, 1 H), 4.82 (m, 2 H), 3.53 (s, 1 H), 2.14 (s, 3
OH NH H)
O)\
E3 X (CDCL/DMSO-ds, 19:1): & 8.89 (br, 1 H), 8.20
_ 82 (d,/=8.5,1H), 7.56 (m, 1 H), 7.50 — 7.40 (m, 2
N H), 7.33 (d, /=8.0, 1 H), 7.21 (d, J=7.5, 1 H), 5.30
OH NH (br, 1 H), 4.83 (m, 2 H), 2.88 (br s, 3 H)
S
F1 X (CDCL/DMSO-ds, 19:1): § 8.02 (d, J=8.6, 1 H),
61 7.50 (s, 1 H), 7.35 - 7.20 (m, 4 H), 7.06 (d, J=7.3,
N~ 1 H), 6.74 (s, 1 H), 6.30 (br, 2 H), 4.10 (5, 2 H),
OH HN 3.03 (m, 2 H), 2.84 (m, 2 H)
N
F2 X (CDCl,): 8 8.63 (d, J=4.7,1 H), 8.11 (d, /=8.3, 1
86 H), 7.66 (m, 1 H), 7.46 (d,J=8.3, 1 H), 7.41 (d,
N7 J=1.8,1H), 7.34 (d, J=8.3, 1 H), 7.28 (d, /=8.3, 1
O NH H), 7.22-7.16 (m, 2 H), 4.18 (m, 2 H), 4.02 (m, 2
N H), 2.60 (br, 2 H)
~N
l P
F3 X (CDCLy): & 8.53 (d, J=~4.9, 1 H), 8.06 (d, J=8.3, 1
68 H), 7.59 (m, 1 H), 7.45 (d, J=8.3, 1 H), 7.40 (d,
N7 J=1.8,1H),7.29 (d, /=8.3, 1 H), 7.16 (d, J=8.3, 1
OH _ H), 7.14 (m, 1 H), 3.91 (s, 2 H), 3.08 (m, 2 H),
/ N 2.91 (m, 2 H), 2.39 (s, 3 H)
Gl \— (CDCly/DMSO-dg, 19:1): 5 8.02 (d, J=8.6, 1 H),
77 7.50 (s, 1 H), 7.35 = 7.20 (m, 4 H), 7.06 (d, J=7.3,
N 1 H), 6.74 (s, 1 H), 6.30 (br, 2 H), 4.10 (s, 2 H),
SH N 3.03 (m, 2 H), 2.84 (m, 2 H)
N
N / )
HN(/ N
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PCT/ AU2003/ 000914 - 62 Table 3 Data for Exanple 7.
wer@died6oPr oduct Yield 'H NVR data Mass spect r BET/AE2@3/000914

ID (% 11 (CDC13): 8 8.73 (d, J=8.7, 1 H), 8.28 (d,

J=9.0, 1 72 H), 8.25 (d, J9.0, 1H) 7.81 (s, 1 H,

7. 66 (s 1 NNaH, 7.46 - % 36 (m 2 H, 7.23 (m 1
J0 »

@ T2 PR3 oMs®-0 19 H. 3 81 (d, A E
8. 34 8279 7dP8©§(d3}].})|=83|'|)15{),72§191ﬁ}5‘759( ,J—7)5
H) , H), 7./48 75N B:7.4¢dd]3 @7H)5.7a6d H),
7.5, , 7. 2804 GH).RI9Y (s, 23D, 3 4] (br21 H) 2.8pBr
(DVS .96 (h*® H), 7.58 (d, 71
J=9. .49 (m (2 H, 7.37 (d, J 7.8, N
I H nd 7.8, 1 H), 7.18 (dd, off NON
H1 J=1. ( CDCL 3 e Lénesh-&, del): 818.49.(Hsand H),
8.8, 58 6 H)81¢@5%851mx18 5 (22 B 7.57 (d, | 346 M+ 1)
7.42

NN 7. 7(m 732 m,
AR e
Auzooé/oo 914 %37 Tabl e 4

10 and 11. Pr oduct Pr oduct

sﬁogct ral 1D (% data Kl Cl

6 Cl , 8 3,1 H),
6 3 _9§1é6,‘ SP (}li) gs(d%Jg wdr 363 (M +1)
4 ’6% 8

9.23 (d, 35 1, 1 , 55 9.13
, 7.83 (d, J=8.0, 1 324 (Me+ 1,

(CDCls): 5 8.57 (m, 2 H), 8.10 (d, /=8.5, 1 H),
73 7.70—7.63 (m, 2 H), 7.62—7.54 (m, 3 H), 741 | 357 (M*+1)
(dd, /=8.0 and 8.0, 1 H), 7.31 —7.14 (m, 4 H),
4.03 (s, 2 H), 3.94 (s, 4 H), 3.40 (br, 1 H)
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CF3\ \ H, 7.69 (s, 1 H, 7.64 (m | H, 7.41 (d,

J=7.3, 1 100%, 326 (M+ | / NH), 5.60(br,1H +1,33%
W@R004MB741 ( DMSO- d6) (400MHz) : 8 8.99 (d, J=4. 0PCTABR(03/000914

96 8.57 (d, J=8.4, | H, 7.78 (d =4

d, .0 and 8.4, 1
270 [(M H)-, 7.62 (s, 1 7.35 1H, 7.18 (m
| H), 1009, 272 [(M off *OA H), \ 6 - 6.86 (m
Tavte Poalfbor Ehipie 33% , /K4 CI (CDC13/ DMSO-d6, 19:1): 6 9.19
d, J5.0, 1 H), 90 9.13 (d, J=8.3, | H), 7.96 (dd,
Prodl@5] O and &rodyct 1 270 | Miekd 1, , 7. 7BNUBgdatd H), 7.40| Massspectral data
D 722 (m 4H) 4,10 (&9, | 1000/.), 272 (M JJ) / N |
n H), | 2. 23 N3 H FI1,733% Dclgﬁsﬁs(dJ-sﬂﬂ)szs(dMOI
(CDCL3/ g6, 19: 1) | 87D. 18), 628(d,7-94) | B8 B, OB, {od (s, 1
5, IYH)N8NO®, (dd| J=5] 1) affd- 786 & 21D, 13 (mp7R, 66RAm. L
E\ Vo783 s/ 1 H), 7.5®(m | H, 7.47 (m 1 H),

D 1009, 276 (M | /N (dd, J=8.3 and 8.5, 1 H)
(dd,_J=8.5 and 8|5, k700

/

: (‘(D 47.,( 1 (, 7=8.9, 1‘ﬁ578

1 631 19:1 6 9, 17 > ?;9H4

3((:@)5&;&:5l 7796/ (Hdy 58 'l 2
L (s | I—d7257(m4ﬁ{)(dd J8.1 and 8.1, 1
100% 288 / NT7.28 - 7.24 (m 2 H), 6.95
1 H, 500(br 1+1,33%O—IH),3.88(S,3H)
K7 0 GRC1 3/ DVSOY d6i :LQJMS)Ods)Q409MHzS 5399@00}1“1158 @
H) 2 (Hd, J=4.9 dhd|& 1H|27H)4 7.4 d,37 =678
(|v+++ NN, 7]22 - J“§ 6}(7?3% %”87‘ 71809 o5
2 H) OH10094"=N288 (M+ N’B: bt , 3.85 (s ;
1,33%  *OH MO K8 O (CDC13/ DVEO- d6 19 1) :

Q 1 Q. 12 (m 2  QF

AR 4 T = TI “I_I}, ll‘lg
M7 48 ( AN \ 7.40|(dg, “? ,40{7,],%6%“
(d, |J7. S5AN NP%H), 6. 65 brzg(d.]—’}'ﬁlH)27 r,(lS-I) 231¢sl)3H)
OH )QN

L

Il
[og)

S W

12

(e
v.a

NT T O NANPFP G
3; - . -
-~ Fe

I3

;5&“38%

'
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PCT/ AU2003/ 000914 -

64 K9 d (CDC13/DWVsO-d6,19:1): S

w@®2@4/00731 1 H), 8.81 97 (d, J8.5, 1 H), 7.97 PCTAB203/000914
(m 4H, 7.82 (m 1 , 7.75 (s, 1 H, 4.20 (br, 1
H, 3.26 (s, 6 H \ I\/EZNI O—IKlOCI
(CDC13/ DMBO-d6, 19:1): 3 9.2 1 H, 874 CHOI \
Table@%at{fénExaln_p&s @9, lbanlabll. 8.52 (d \]8 0, | , 8.36 (S, 1
Prdd)ct |8. 24 ( BProdkr8. 0 Hyield/. P/ (dd, J=ANSmasad 7.3, H), Mass spectral
1D.82-770(m3H) 420 (pr, 1 H / N OH OH K data
kit G ( —BEDCHDMIGE;, 19:1):500. 16, 145 903
9.09 ( 5(d, 8.4;0) 1), BoAQ, 53 an18 256 (M*+1,
8.25 ( 7.8.00,0 H)\Ms8-17.43m, 37,485 (be 100%), 258 (M*
7. 4 @3013/ DVSO- d6, 19: 1) S | TL33%)
9. 04 m 1 N 7.81 (m 1 N
7. 14 ( m ? 6.88 (m 1
K2 4. 60 »q% W % {6, 1HT
TN ¢ 324 (M*+1,
191 219‘% szkém 1%) % J* 100%), 326 (M*
(m . 57H), 560N r(m) +1,33%)
6. 95 HoF|/OHK14C|
(CDd .0p(m 1 H, 853 91 (m I
k3 H), (OMSO-d 4 ERHNS 8.9b (d, k.0, 155,75
(dd, . B857(@ 84N H) 728 Qid,avich abd 8%, 1 1| 270 [(M- HY,
H) H),7.62 (s, 1 H), 7.35 (m, 1 H), 7.18 (m, 1 H), | 100%), 272 [(M -
7.16 — 6.86 (m, 2 H) HY, 33%],
K4 (CDC1/DMSO-dg, 19:1): 5 9.19 (d, J=5.0, 1 H),
. 9.13 (d, /=8.3, 1 H), 7.96 (dd, /=5.0 and 8.3, 1 | 270 M" + 1,
H), 7.73 (s, 1 H), 7.40 — 7.22 (m, 4 H), 4.10 (br, | 100%), 272 (M
1 H),2.23 (s, 3 H) +1,33%)
K5 (CDCly/DMSO-dg, 19:1): 89.19 (m, 1 H), 9.12
(d, /=8.5, 1 H), 8.00 (dd, /=5.1 and 8.5, 1 H), 274 (M* + 1,
7.83 (s, 1 H), 7.54 (m, 1 H), 7.47 (m, 1 H), 730 | 100%), 276 (M*
(dd, /=8.3 and 8.5, 1 H), 7.22 (dd, J=8.5 and 8.5, | + 1, 33%)
1 H), 7.00 (br, 1 H)
K6 ci (CDCly/DMSO-~dg, 19:1): 8 9.17 (d, J=4.7, 1 H),
98 9.10 (d, /=8.3, 1 H), 7.96 (dd, /=4.9 and 8.3, 1 | 286 (M" +1,
O A H), 7.91 (s, 1 H), 7.43 (dd, J=8.1 and 8.1, 1 H), | 100%), 288 (M"
NZ 7.28 - 7.24 (m, 2 H), 6.95 (m, 1 H), 5.00 (br, 1 | +1,33%)
O H), 3.88 (s, 3 H)
OH
OMe
K7 al (CDCly/DMSO-~dg, 19:1): 8 9.16 - 9.00 (m, 2
95 H), 7.92 (dd, J=4.9 and 8.6, 1 H), 7.88 (d, /=6.3, | 286 (M" +1,
O \ 1 H), 7.22 - 7.66 (m, 2 H), 7.07 — 7.05 (m, 2 H), | 100%), 288 (M
Nz 5.70 (br, 1 H), 3.85 (s, 3 H) +1,33%)
(L
MeO
K8 cl (CDCIy/DMSO-dg, 19:1): & 9.19 - 9.13 (m, 2
95 H), 8.05—7.93 (m, 2 H), 7.54 — 7.48 (m, 2 H),
O S 7.40 (dd, J=7.3 and 7.3, 1 H), 7.27 (d, J=7.3, 1
Nz H), 6.65 (br, 1 H), 2.45 (s, 3 H)
(%
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s OH K15 O (CDC13/DMSO-d6, 19:1):3 9.13 (m 1 H),

9.03 97 (m 1 H),

wQ@ 2003/0¢1361 3 H) ,

7.14 (m 1H),

7.93 (m 1H),
5.35 br,

7.87 (m 1 H,
1 H \ PCNATRH03/000914

7.52-

F, K16 O (CDC13/DMBO d6, 19: 1) S 9.14 (d, J=4.9, 1
H, 69 9.05 (d, J--8.6, 1 H,./.94 (dd, J=5.2 and 8.6,
1509 (M+ 1, H), 7.86 (s, 4H) 7.75 - 7.69 (m 2
KH), 7] 24 - 100”/9(;1 STT WM\ MsBY. Bt )5 gng 81
(br, 1 OH 17 :{d.,(— CRCIRA, ( 5 31
39.06 (m \' \ 41 Bhf. 75K, H)l)438).(6A1P()m2605 6|'H))
8.26 |(m 1 , J8.0/] 1 H, 7.83 (dd, J=4.6
and 8. &, N~ (s, L H, 7.72 (dd, J=8.0 and
8.0, 1 OH I H)| NO2 SUBSTI TUTE SHEET
K{ORULE 26) VO 2 61 PCT/ NdpeOBB00Ib4A): 59.206, 1 574
( CDC13) : . (n§8 2 Hy, /-8, a)H),esz(d T=stel) 1, 1)3B6 (s, 1
7.83 |(m 7.3 8 ( ), 2414}, /=88, 130, 7O (dd, /1733617 3,
( Mr+1), (M + 1 ‘ibb%%?-(mr\i‘ﬂ)d—?"(‘tﬂpf F
( CDC13/ 118 9.18 , 8.74 68 (m 1
I—|),7Q?-184(m2l-|) 7.0-695Lm3336(l\/|++
Y H), 5.00 (bf', I Hl 100%, MOOMH;@ dJ=Br),1IH)
OH 19: %) : 69}2 H>85 1 8699 1D
(d (m 1 H4744 oBigam
m 2 H)| 41 (m 8 H),
(CDCI/DMSO-dg, 19:1): 5 9.04 (m, 1 1), 7.82
93 (m, 1 H), 7.81 (m, 1 H), 7.74 (s, 1 H), 7.38 -
7.30 (m, 2 H), 6.88 (m, 1 H), 4.60 (br, 1 H)
F
K13 ol (CDCly/DMSO-ds, 19:1):5 9.05 (m, 1 H), 8.81
- N 43 (d,J=8.6,1 H), 7.81 (m, 1 H), 7.67 (s, 1 H), 7.57
O ) (m, 1 H), 7.07 - 6.95 (m, 2 H), 3.25 (br, 1 H)
N
BORS
K14 o (CDCly/DMSO-dq, 19:1): 8 9.00 (m, 1 H), 8.53
N 91 (m, 1 H), 8.16 (m, 1 H), 8.06 (s, 1 H), 7.82 (m, 1
H), 7.75 (dd, J=4.2 and 8.5, 1 H), 7.66 (dd,
V N J=2.9 and 5.9, 1 H)
S [ OH
K15 al (CDCly/DMSO-dg, 19:1): & 9.13 (m, 1 H), 9.03
N 97 (m, 1 H), 7.93 (m, 1H), 7.87 (m, 1 H), 7.52 -
O ) 7.43 (m, 3 H), 7.14 (m, 1H), 5.35 br, 1 H)
N
SRt
F,
K16 cl (CDCly/DMSO-dg, 19:1): 8 9.14 (d, J=4.9, 1 H),
N 69 9.05 (d, /=8.6, 1 H), 7.94 (dd, J=5.2 and 8.6, 1 | 509 (M" +1,
O H), 7.86 (s, 1 H), 7.75 — 7.69 (m, 2 H), 7.24 — | 100%), 511 (M*
N 6.75 (m, 2 H), 5.20 (br, 1 H) +1,33%)
ops
K17 cl (CDCly/DMSO-dg, 19:1): 3 9.06 (m, 1 H), 8.78
N 41 (m, 1 H), 8.64 (m, 1 H), 8.26 (m, 1 H), 8.14 (d,
O J=8.0, 1 H), 7.83 (dd, J=4.6 and 8.8, 1 H), 7.80
NG (s, 1 H), 7.72 (dd, J=8.0 and 8.0, 1 H), 4.60 (br,
oY
NO,
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(br, 1 H IN O M (CDCL3/DVMSO-d6,19:1): 8 9.10 (m
1H, 9.52 70 (d, J=8.3, 1 H, 7.81 (m | H, 7.59
W@ 20040061 7.45 - 7.23 (m 8 H), 3.50 (br, 1 HCT/AU2B3/000914
(s, 3 H, 2.03 (s, 3 H) \ N OH M (CDC13/ DMSO d6,
19:1): 88 9.25 (m | , %29(d J=8.3, | H, 7.88
-781(m2|—|) 756- Ol\/b(mSH) 7.18 -
T o tm—3 'g"mlbﬁ_} (CDCI3 6% o s e T
OH |M 4 4 PR3 g6 F3 \7£(m |§‘H) MMﬂmSH)J&’)(b, 300 (M* + 1,
( CDC13/ DVS 16 9.13 1 . 9 (m 1 |100%),302M"
H, |7.82 ( 76 (s, 1H), 764 F718( 8 [ +1,100%)
H), {3.30 ( I N OH (SUBSTI TUTE SHEET ( RULE 26)
WO 2004/ 90 F 2003/ 000914 66 N2
( CDC13/ DMSOod6, 19: 1): 69.07(d J44 I H), 16
Q AP (A L—QQ 1 LN Q NO (o Z Q1 [ Al
O 4 (4, TE L 15 O.U0 Sﬂ
" and|s. 3, 7.47 4 7.630 (ﬁD%{W %’81 &),z Lo4J& )?4);3 336 (M* + 1,
1 H), 5.80 1 H) 2.01 (= . 114 ()—I 100%), 338 (M*
(CDC 69.06(d 3.9, 1 H, +1,33%)
M1 (CDCly/DMSO-dg, 19:1): 8 9.15 (m, 1 H), 8.92
91 (d, /=8.3, 1 H), 7.89 (m, 1 H), 7.81 (m, 1 H), 298 (M* +1)
7.78 —7.72 (m, 2 H), 7.60 — 7.41 (m, 8 H), 4.60
(br, 1 H)
M2 (CDCly/DMSO-dg, 19:1): & 9.10 (m, 1 H), 9.52
70 (d, J=8.3,1 H),7.81 (m, 1 H), 7.59 (s, 1 H), 745
—7.23 (m, 8 H), 3.50 (br, 1 H), 2.25 (s, 3 H),
2.03 (s, 3 H)
M3 (CDCly/DMSO-dg, 19:1): 88 9.25 (m, 1 H), 8.59
29 (d, J=8.3, 1 H), 7.88 — 7.81 (m, 2 H), 7.56 ~ 7.32
(m, 5 H), 7.18 —7.03 (m, 3 H), 3.90 (br, 1 H),
3.73 (s, 6 H)
Ma 4 432 (M-HYy
M5 (CDCLy/DMSO-dg, 19:1): § 9.13 (m, 1 H), 8.60
39 (m, 1 H), 7.82 (m, 1 H), 7.76 (s, 1 H), 7.64 —
7.18 (m, 8 H), 3.30 (br, 1 H)
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46 8.53 (d, J=8.5, 1 H), 8.08 (s, | H), 7.83 (dd, 378
(M++ 1) Owe J=5.2 and 8.6, 1 H), 7.51 (m | H), 7.27
w@ pgo4/00Hp1 7.15 (d, J=8.3, 1 H), 7.07 (d, J=8.BCT/AURH03/000914
4.50 (br, 1 H, 3.70 (s, 3H | NOH M
(CDCL3/ DVSO-d6, 19:1): S 9.08 (m 1 H, 8.26 79 (m 1
H, 8.07 (s, 1L H, 7.89 (m P°Hy, 7.8 (dd, 416 (Mr+
Nzl) 3 I=5 4 ANt 85T M e b e R
br, 16 H) g W&l\g 808(51 (c‘ilglz(LdfilH)’
3 9.11 mf3zlm ((nnaH)no
H , B8 (dd, Jd:571,1md88cbr71H)315(ﬁ(s(Mﬁ
1) H, 7{42 - 7.22 (m 3 H), 5.30
OH, \ \ 22 1355 009, 357;[(M
] (H ¢l UBSTI TUTE SHEET (RULE 26)
Nwp 2 200% 000 mls/DMS@ﬁs, 197181 996 &1, &, a H),
gival i c grpup-subst %2% @%‘r 72&%3734%5 378 (M +1)
a t shi Cou@ 2
] dat a Masss 'ﬂﬂ )raevfo;ﬁ) /32
J--3.9, | , 860(d J88
3 H, J775(m 1H, 7.60 (m
7.50 = T GpeRmM3b-a319H): 5 9ds DY, TR), 5.6
S78. 68, dB), ﬂmas,géﬁif%l89kﬁa,,1tﬁ) 782) dd, |4l6(M"+1)
J=5.1and 8.5, 1 H), 7.75 - 7.65 (m, 2 H), 7.36
(m, 1 H), 5.75 (br, | H)
(CDCL/DMSO-dg, 19:1): 5 9.11 (m, 1 H), 8.54
59 (m, 1 H), 8.10 (s, 1 H), 7.88 (dd, /=5.1 and 8.7, | 366 (M* + 1)
1 H), 7.54 (m, 1 H), 7.42 - 7.22 (m, 3 H), 5.30
(br, 1 H)
AN
| N/
OH
o1
22 355 [(M - H),
100%], 357 [(M -
HY', 66%)
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15

20

80 7.93 (d, J=8.3, 1 H, 7.76 - 7.54 (m 5 H), 7.50

268 (Mt + 1) N (d, J=7.5, 1 H), 7.41 (dd, J=7.3 and
wQ@2®4/007468) , OH 2.50 (br, 1 H), 2.49 (s, 3 H BERP3U2003/000914

COCEt (CDC13): 6 8.66 (d, J=8.8, 1 H), 8.22 (d, J=7.1,

1 33 H, 7.80-7.38(m26,_ 20 (g, J=7.0, 2 H),

294 (M+ + 1) N 1.70 (br, 1°¥)  1.18 (t, J7.0. 3 H OH
Table g l.g'aét]-a'zfor %hg%%ﬁ;{mp%@%@@mte; 9—Hé))er1v§iv§ jp@egaréddna th(l, N%isﬁ ,CO\;bhrlé)React%'é)

Profubdt+ 1)  NFadypelH), 7. 78(ma1<.1 7 48-7. m(xnm@ﬂ;a OH N/ Mass speciral

B 68 (s, 3 H, 2.59 (pr®) H) Exanpl e 20 - Assessment data
P1 _Of a T off (ddcy): $3.dNE A30] 1rveend, /~8.8, |

SEY: he 8sse¢8sAens.1Hin, 117 B onpouAdsmof | 223M +1)

forn Sui t abil B §5F-0F35 @ &Hl n t he

nmet on. Assay 1. Fluoronetric H202

Assay 10 A fluoronetrjc assay was used to test the
L _abilii _test combound— trL tnhibit —hvdrog

2 peroxi dg gendration by AB |r mﬂsﬁ%)&%a;é p}%@ém’ 268 O+ 1)

based ohdgrghtaorafl uof oscei rn(d ,and7311{)
Mol ecul ars,Pr obg Eugene OR 2.50Ttel ]ﬁ)ﬂ-_49$soﬂﬂlbtl on (5mV
in 100% di matT1yI sul phoxi de¢ (previously purged with

argan for 2hr at 20C)| was deacetylated in the presence

P3 m n_and (CEL}: b bd (6 &eb.salt B2 @, 47.1,0

sol ut i| o' RSPt EFef &4ty 1 M at

were garried out in PBS, pH 7.4
in al 96 wel | plate (tbta! vol unme 250I/vve||) The

roadt i an ocnl it Ane ~nht o
SO

of 331 milH), St s auli7 §h 4450, /70,2 ), | 94(M D)

P4 condent @ s in the ragggewéiﬂ%& 83{1)? 8 86}‘_%‘151185)’18}?6 279 O + 1)
copger - ghsCi hel at € ((Cu- Gy, HWES (m,plrle)pmsew Toym, 3 B),
g j yci he in t/hes ath.a.5%br 16 and added
to tjhe A13|nth proportioﬁ 2Cu-dy : 1AB),
reddci ng agents 1 ncluding dopam ne (5M or ascorbic

acid, deacetylated DCF 20 100M and HRP, 0.1M 1-10M
EDTA or anot her chel at or ﬁ al so be present as a
i

Examplerd(y-oAssessspent of Eogmoyads opiormple Ifdill; equired for the

assay to function. The reaction m xture was

UBSTI TUTE SHEET (RULE /007461
The foBeiTs B33 BEGOEAS 1 g @5SehSRTN 4t B AP S ompplad g I for
suitabifdy &drasein( e a:thodis tof v ihvetidon H202 (1- 2. 5M st andar ds

in PBS pH 7.4 may be included as positive controls.

Fl uorescence was recorded using a plate reader wth
Assayelx FlnavimtriakbiOa Assay on filters at 485nM and 530nM

respechififl ¥methHe AdsaG WS YRES RtbRMdBWlity of a test compound to inhibit
hydrogen peroxide generation by A in the presence of copper based on dichlorofluoroscein
diacetate (DCF; Molecular Probes, Eugene OR). The DCF solution (SmM) in 100% dimethyl
sulphoxide (previously purged with argon for 2hr at 20°C) was deacetylated in the presence of
0.25M NaOH for 30min and neutralised at pH 7.4 to a final concentration of 1mM. Horseradish
peroxidase(HRP) stock solution was prepared to 1uM at pH 7.4. The reactions were carried out
in PBS, pH 7.4 in a 96 well plate (total volume =250pl/well). The reaction solutions contained
AB 1-42 at concentrations in the range of 50nM to 1M, copper-glycine chelate (Cu-Gly), was
prepared by adding CuCl, to glycine in the ratio of 1:6 and added to the AB in the proportion
2Cu-Gly : 1AB), reducing agents including dopamine (5pM) or ascorbic acid, deacetylated DCF
100pM, and HRP, 0.1uM. 1-10uM EDTA or another chelator may also be present as a control
for free copper, but was not required for the assay to function. The reaction mixture was
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20

25

30

35

be established by conparing fluorescence with the H202
standards. Inhibition of AI3 H202 5 production was
wa@swapedeby i ncluding a given concentration of PEBEAU2003/000914
conmpound(s) in the test wells. Assay 2. Neurotoxicity
Assays Primary corti cal neur%gal cul tures Corti cal
cultures were prepared as previously described (Wite
: et al., 1998). 10 rrbr%(?ni c day 14 BL6JXx 129sv nouse
incubgigd pf FsTopep enine ¢ (HWswiteanl) preE2Es (b AnNgetandpgs in PBS
pH 7.Aﬂh]ﬁ1 %liﬁdl@&bd: dstldasi@?é %/31{t¥hilé.vlléﬂlhbrehféﬁe§ wraf re?ofc&@@ﬂsﬁﬂg%%late reader
., cells were ated.in e e a ,
with cgiatfopyrenBssors Butet ) TSR ench i toebes 85, (Gl copseptration may
be estailiShadbly b8mpartly fhalrysceiteanmich thieifdh ataedards. BiRBitiahsSAB H,0,
i . . Wi th Neur medi a .
produplfé Ped BB B hARLAER L RalSHERAR R (R sRund(q) o the test wetts

(I'nvitrogen Life Technologies). Cultures were

AssayBINubRaEiy A Rhy37C i n 5% C2. Prior to .
experinentation, the culture nmediumwas replaced with

Primaxg aerélsaleauroned dWdrghd B27 ninus anti oxi dants
(I'nvi t cogRrAl dilfulesTR&b PEIPREIIES hrevitisHRdesciRddaWehikedé al., 1998).

ranul e cul tures.Cerebella from post-natal .

Eubr g deng1{ BEEES B ouee or R ey o G Bapb ep pLmeninges and
dissoc2dledin (r@26% g\es’vdj) typsis.s Dissatiedd icellOwéd @;}é’céd bnp#d well culture plates at

. r u I R 53 |
s cenf I8 | 0 BB RS TR LTSS Mo s
incubgtecet 37 Cgdns. LIVibdia Tess el ropliaess)) witls Doprobasah reediastitragsp Life
ren il G52 P R ol plry vt aag S e maaies
at 376118 P PnlgOre Briar Qrigpeimentaan, e @ilives medinmegas rgplagegdowith Neurobasal
mediadd & mitias ASERIdadts Tlﬁﬁﬁ%%:elf Dife EedbnoMiga).l ity (a) MIS

Assay for Cell Viability [l viability 1s determ ned

using the MIS assay. Culture nediumis replaced 30

Primany térebelbsiyrivalle abasakl amdiasm pl us B27 suppl enent s

m nus antioxidants.. 1/10fh v MIS . solutio |

Titre 68 aLARY ditied o) sH8 UR LR R ethondR ahdBlseoted fee
of menimgehadetissatiated 89025 %MSS)ZIDTQ OQerebrllar gtantilearcutang (CGHN) were plated
024 R4, 8 o Uil S0
supplejaeriechivib d OFa Tostelalf Seramyls sy rianihekitamine and 23 BN A GEnd

GentaBficin S@8§Hatex(100$icnE1 1 Wes Adich 8 &1l gRME rRgpNaseu(thfddvere maintained
o%.to/o 'cief(y Dzltgect}ion Kit (Boehri n%er I ngel hei m
at 37 1@0;(06

[ "to the manufacturer's instructions.
SUBSTI TUTE SHEET (RULE 26) WO 2004/ 007461

sy EAGHBIBE IR 6 "Neur opr ot oct i on Neur onal
cortical cells were cultured for five days as per
(a) MASSB¥ayfor QO L hE
Cell viability is determined using the MTS assay. Culture medium is replaced
with fresh neurobasal medium plus B27 supplements minus antioxidants. 1/10th volume MTS
solution (Cell Titre 96 Aqueous One, Promega Corporation) and incubated at at 37°C, 2hrs. 200
microlitre aliquots are measured with a spectrophotometer at 560 nm.

(b) LDH Assay for Cell Viability

Cell death is determined from culture supernatants free of serum and cell debris
using the lactate dehydrogenase (LDH) Cytotoxicity Detection Kit (Boehringer Ingelheim)
according to the manufacturer's instructions.
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neur obasal (NB) nedia (Invitrogen Life Technol ogi es)
and B27 supplenent (Invitrogen Life 5 Technol ogies)
wowee/00apl aced with NB nedia and B27 suppl emeneCT/AG2003/000914

antioxidants). On day six, test conmpounds were

i ndividual ly added to the neuronal cell cultures: The

test conpounds were di ssolvetin 100% DMSO to a
concentration of 2.5 mm (10nMif excess conpound was

wei ghed out per vial - then diluted to 2.5mV). 2.5nM

© Asﬁ&_)%ifMNU&#o%)cwitjﬁﬁuﬁz@,BMhMprﬂtebﬁﬂlﬁd 1in 10 to give
wor Ki ng. sol uf‘ﬂgs of..250u

5
pr epar S REIIS W R 4G T o5 oot Ra @ day six the
neurobazah (B aexdtar @hvicogaf Lifeileahublogios)i aad &27f appement (Invitrogen Life

reo A BRSO 5 A0 O on o .
test corppoypdp Wetkaindiysdual s ipddesdn itleconaagorfab eclbeulivmest es and t hen
The teE@co?erhnaE w%@cﬁ@somﬂhﬁ 900% Mo%dd Johé&ﬁlfa%ﬁ %@'2%%1@1 (1 0mM if

fresh tu e. he test conmp ounds were dissolved in
EXCeSHRATEPIUE! aﬂ%a\’fégrﬁdroa\f p%rnvwalf— ‘fbels dilpigal tor My ?eil@%gtock solution

was s&mm%mebd/m MErb Givethy Slking@Tutiond bf 25CuMe 2 ShM, Ut Righit O

2.5mM stock sol ution was serlally diluted 1
in 10 [in NB nmedia and B27 (no antioxidants)] to give
Ap pwpakiatiog: sol uti ons of 250uM 25uM 2. 5uM Test

conmpou di_r | s
i nst ea%‘f?hey 1%%{4@%}61 %%ggfl in f(? ﬁI—f% Cg}c%ﬁtratlon of ImM and
sonicatedner § edliryedsowThPmeptdamias rth@t d'ﬂmedglnP etnd 1GX PBB to a final

conceﬂ@éﬂorﬁ%%uﬁp B iXIPES. ”ﬁﬂépéﬁ'ﬁd&'%’&@%%eﬁﬂ Q?ﬁ@a{té&)ﬁir%atﬂf fes and then

M t est conpoun uent *
spun a8:1484Grup foudmppranddramstertss iqia fesh thd 94 ul 250uM t est

Comoogrmle *tes@?@ihpﬁghcﬁ.‘l Wél%rmsso%d:/iﬁ' itOOS’o DIMSOUo a concentration of 2.5
no anti oxi es 0
M GO e Foiggiami v veidtng) qut pEF winE 2 [RER@llsd tg,g- 5. 2.5mM

stock aﬁlultlonlmrﬁehaﬁy Aluited RirbuM[ineSB medijpoanddB27 i lantioxidants)] to give
42 B 7/ ' . dant ), +

o B 245 2ol T R R oy cte

insteal|Bha827¢émaddatt toad8dwueli JDmg Plate] asz@tpuised bdoweonpound +

60ul Ap3 %pé%%ogl lfug PM@H ? . 515 ul NB+B27(no
ant i oxi dant test conmpound di | uent + 60ul

To a 48 wall plateddi ent 30 Vell 8: 600 ul NB+B27(no
Well BN§19yi IdBmBiﬁgo an&ﬁdbnt 34 4220 8dsB c AR (B@eﬂ&mnuent**

wett §75 s SN 55b° 33“2%%%@%@@%% AR Ffot

Well 3 £ 5§ LCBEBLP(nb raanmﬂm)sp andi tegt @etgoupt dileent T+ 6onll AR1-42

well B 31 Sul @R 2R Bhnefdainy) 23l £ a2

Well 263 15/\:1) BOBR V0P 46t0REM U260 082 HOFIast compa@nd + 60ul ABI -42

Well 6 : 515 ul NB+B27(no antioxidant) + 24 ul 250 uM test compound + 60ul AB1-42 diluent
Well 7 : 515 ul NB+B27(no antioxidant) + 24 ul test compound diluent + 60ul Ap1-42 diluent
Well 8 : 600 ul NB+B27(no antioxidant)

N.B. 60ul AB1-42 equals 20ul AB1-42 per well equals 20 uM AB1-42

The Drug Plate was incubated at 37° C for 15 mins. 200 ul of each well was
added in triplicate to the corresponding cell plate. The cell plate was incubated at 37 C, for 4

days.

* NB media + B27 (no antioxidants) ,
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** A13 diluent 2mM NaOH, 1 X PBS *** PBT dil uent 10%
DVBO i n NB+B27(no anti oxi dant) Conpletion of the
w@s®apo7461 On t he 4h day after treating the cel PGI/ALZ003/000914
assay is conpleted by adding MISto the cells. (d)
Assay for Test Conpound Cyto %mty Neur onal corti cal
ceIIs were cultured for five' ays as per Assay 2 in NB
o dia 10 and _B27 s(qué)l enment. On day six the test
ABC(BH?@U# M WA, ¥ %S 0 t he neuronal cell cultures in

ek PP difeAl 20RDIMBR inNVBPBENBH bntid:AdmtAnt | oxi dants. Test
conpounds were dissolved in 100% DVSO to a

concentration of 2.5 mM (10mMif excess conpound was
Completighefkheussayer vial - then diluted to 2.5mM). 2.5nmM

ai ve wSTRg el TR bl sk b s S 9 aading TS to

the celsnpounds were not added directly to cells, instead
they were added to a 48 well "Drug Plate' as

conpri sed below. Preparation of "Drug Plate": To a 48
(d) Assar forphest onpenndCyiosicity 1. 576 ul NB+B27(no

ant i oxiNdardnh' cortiédl délls verdIMiThRSd foFOTROMAA as el IAsday §Y@NB media
NB+B27(no anti oxidant) + 24 ul 25uM test conpound

andB%@F‘PPPéeme 76 ul NB+B27(no antioxidant) + 24 ul 250uM

t est cojmdug.nﬁx the tdst éomﬁ&ﬁldsl lwBa@ed( taotha riemabdedit ¢ultures in NB
meda Lg&zzs u][ X t conp %ﬂtv\é” 5 : 576 ul NB+B27(no
laaﬁ]fi ggﬁqng ]?H“ﬁ ®st conpound 25 Wl 6: 576

ul NB+ B‘Eﬁ(qmmmnndsnmeﬁadmsolwedzm 10092 PMSOttest caysagoasiod of 2.5 mM

(10ml\\ﬁé1|f lexgess écz}‘ﬁ})&lnd'\!%'sj?’%v}gpgd gﬁ‘t[ﬁeg%aqa%héﬁg% b Ztﬁﬁ@l) 2.5mM stock

solutlmwawwélyt dilufgrb] Dp 40 teigiitceworking sodufinas of u1317 25uMp . 5SuM. Test

compétﬁld@vxré?e nAAded divdct8as Eel‘f@ iﬂste‘é@%e @gddléll tb fal 4% &8t Srug Plate’ as
Compll'l fﬁcorrespondl ng cell plate. The pl at e was

Y&d at 37 C, for 4 30 days. * NB rredla and B27
(no anPrepamﬂlaﬁw)‘Dmg*PlateBT di | uent 10% DVSO i n NB+B27

dants) 35 On conpletion of the assay, 1/10
TO&@W%@B{}W‘% dvas added per well of plate (ie 25ul/ 250

Well ul $76 THeBHB2T(@e andoxddanipiub a4 eb2.auM3Ie compotid s, and
v ST B RETGRARBSED Sy KRNI BRI ST
Well 3 : 576 ul NB+B27(no antioxidant) + 24 ul 250uM test compound
Well 4 : 576 ul NB+B27(no antioxidant) + 24 ul 2.5uM test compound
Well 5 : 576 ul NB+B27(no antioxidant) + 24 ul 25uM test compound
Well 6 : 576 ul NB+B27(no antioxidant) + 24 ul 250uM test compound
Well 7 : 576 ul NB+B27(no antioxidant) + 24 ul test compound diluent**
Well 8 : 600 ul NB+B27(no antioxidant)
The Drug Plate was incubated at 37° C for 15 mins. 200 ul of each well was
added in triplicate to the corresponding cell plate. The cell plate was incubated at 37 C, for 4
days.

* NB media and B27 (no antioxidants) ,
** PBT diluent 10% DMSO in NB+B27 (no antioxidants)

On completion of the assay, 1/10 volume MTS was added per well of plate (ie

25ul/ 250 ul). The plates were incubated at 37C for 2hrs, and then absorbance was read at
560nm. |
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- 71 Assay 4. Caspase Assay To neasure caspase
activity in neuronal cultures, growh nmediumis
wo etmvedsl cells are washed tw ce with control PGEAU2003/000914

solution (pH 7.4) and ice-cold cell extraction buffer
is 5 added directly to the cultures. The extraction
buf fer consists of 20 nM Tri 1('pH 7.4), 1 nM sucrose,
0.25 mM EDTA, 1 mMdithiothreitol (DTT), 0.5 mV PMSF,
1% Triton X-100 (Tx- 100) and 1 g/nmL of pepstatin and

Assay R (fspRédAssAfyt er incubation for 15 min on ice, the
extractjon uffer i s remved, g {_I fuged for 5
at 4C LA THEASHECHEAEE RSty dn BAYORD GUITITSE. Zopt By HthS removed,

cells drs w@@ﬁiﬁdwﬁcfb veide bc;rm&il halDiol@ucﬁﬁ(pHE’IElll)Daﬂfabe—colliQ;@ll :ex@ﬁctJZ)QQJuffer is
adacdielp RUGE sfielS o Raotoulier ¢Grars o A niEe T 28 miv
sucrosseDR25 mMgiE’éAal anaihthloﬂumttdr(DrTé't),i (bH gV PMSF,M% Triton X-~100 (Tx-
100) aglgqsﬁié/ﬂﬁ of fie }ﬁ gg&lﬁgsor rbiGHP AL tf%glrf’ahbélo J{)PES frin 3n i&, ffe extraction

ance 1S eterm ne

bufferia vaneyedt eerdifuged faiSrming $Mima HW@C@B%@%&W% £0¢ ph@ff pepernatant
is addbé to %Ml&ﬁggbn@g}kpﬁw 1§@r gngg tng gMn ﬁeamtﬁuade g@heer @VD-pNA VEID-
PNA %rrm’éia HN’eﬁgF ﬁ%ﬁpﬁ@@s@ aod §§espe<mvte E%@q\@éﬁelfw ghee 2 final
concemrﬁtiblﬁdﬁ’ltODQlMSaﬂ)ﬁtrasw|Rl§ﬂe§ﬁre(1ﬂddbiteé)at 370 fove 4, Byort ehr and the

addi t i n of. annexin V-FIT 0 nt.t at
absorisy 13 apurg b i QRS o an P SEAFD. O bRanSegapading i
compared Ja alampmsluandardoﬂpNAalcéﬂdD g/nm) is also added to the
cultures at the sane tine. Cells are incubated in the
dark for 30 20 min at anbient tenperature and
AssayshismnpxéhV Assaished three times with fresh control

salt  99ldétdrRihe HEMvEPdSanBbxil I\fﬁs}na 146 8SIGE BERurEEX e wWhBBed twice

with ey SRR omRBRTD Ao Bk B o5herih Ve ks a0

concefftfiRdno fafphesxifieiety IS ginL ASAARO] s luitidhni (pEL 7.4)0 Qropldlum iodide

(10 u&@ﬂgi}s %lgg’ ?L%egiﬁpgl? td I In Asgl(l'))ilg Ph 3 h%gpﬁ gfegﬁ{l the dark for 30
min abaabigst tefnpmetut andslitaepuntly paashepiethmm itigkzets ivdith Gresh doetrol salt

Solutlgltl ' Jé;h%l?gls o}-ﬁfl‘c thr%E?eﬂéec’ %)fc[ 188 HJaVé?ﬁ JRARLY #s rdgtehﬁﬁed using a Leica

ve ac proteins. This
Danemm@@ Pbytogfaphﬁgredaléﬁnyleéﬁa heicaMEY @Qjc%nerﬁattawent using

ASAAR)”O%?dLﬁ‘ Al aﬂ@%ﬁﬂ%eﬁe %ﬁﬁ&ﬁhfo@&a&f@homgag%% oMo/ i
DL for 24’ hr Li pi d peroxidation (LPO is

rreasured using a I|p| d peroxidation assay 30 kit (LPO
Assaﬁ@ﬁnp@ﬂ‘tﬁeiﬂﬂbﬁﬂﬁﬁbb@ﬁﬁd Inc. Portl and OR) as per ki t

conpar (it SEEThATEE Tat Hp el ol TERGRES R gguilized. The
first akAQ)involixes raesoring thesaydative acisely of oatel btad otolrs. (IRG is determined
by m&ﬁaﬁj &{élg eﬁ%et’%ﬁ&t’e% Br %ﬁ%%&@in (nv oe{g\%ngtre& 381‘?&?1&%01&5 &&th 0.5 mg/mL
LDL fcar%rhm(&?"cat bivig pproxidaon (LADING megsigedusing ml_lpLdJLerOdeatlon assay

kit (Lb@%%h @hsvmtéilnau%gaﬂ\ﬂn@%@ﬁ%damk @§ NiNBsfr@dtionE OTRS 1ver of LPO is
he et al | at.ed protelnéigé of LP

deten@g)teg ﬂamcggﬂpaﬁyg 8 M@le((i) gé; r{%O)W The second assay
is useld%mba@te HeyLKQ Q030itRDnatidsS pdteinicigakd paeseme of fke, n!oDlprotem—bound

cu. s SRABS b B LR bl S A L st it
20 uMl(ht -gliyramd assaying for LPO as for the metallated proteins. The level of LPO is
determined by comparing the absorbance (486 nm) with LDL + Cu-gly (100% LPO). As a
negative control, LDL is also exposed to dialysed Cu-gly solutions comparable to those used to
Cu-metallate the proteins.
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SUBSTI TUTE SHEET (RULE 26) WD 2004/ 007461

PCT/ AU2003/ 000914 - 72 Assay 7. Cytotoxicity Induced
whoodueMet al | at ed Proteins Proteins or synthetPCI/AU2003/000914

peptides are m xed with netal -glycine solutions at

equi nol ar or two-fold netal protein concentration.

Met al -protein mixtures are iftftubated 5 overnight at

37C and then extensively dialysed (24 hr agai nst two

changes of dH2O (3 L/change) at room t-enperature)

Assayfﬁlﬁlg?mxfdltydhdhb!@d %y GhtpMemltahecaPﬁ)téﬁQ kilodalton

cut-o Pi erce 0C el ns

agai ns as g sypthetic é’gﬂﬁl(ieé d‘r‘? n ’ﬁgt‘@ﬁt ’ﬁ?@g@%@‘ lons at
equimoildr for twakéolt intead! ta prdtein tepndentratiz O Mleall-y)mt&n nli®tures are incubated

overnfifil 7€ Gk NSk oxREUAORAIIG A CER! Sect LA LELEM: aeareq o

L/chang@) atjwrrbtealpprawm} ysiepminichdlysie gmmn@lth & 81500 kélodaltomesut-off (Pierce,
Rockt%Hi tIEL%aﬂfsfé g?&em@ )égﬁﬁﬁ‘i’ﬁsopl@? “eYulfed iR ?e\%ﬁ%a&@d (%@tgc—: n; with

0si t |ve ont r ol fures are treate
ldenthalaEtDLtY&P dth digesisr oduct, 4- hydr oxy- nonenol  ( HNE,

Si gma @B@@}eﬁﬂ%@)thm%&drgtroﬁfc AfcBtsameANedd ptabins eAalnv ﬂ)tt&ns or
ac ro ase ssay OC e
peptg g o B BT SR o g b s R o
exposad toCaHgho(Star lt)nM)mmﬂDhc Positive sontred cultrts aesreated vAﬂSG&-gly +

LDL %th@iﬁ%rgﬁtcgfﬂ}g&a@ ﬁ@[enf&g }pﬁ‘éz”sdgﬁﬂ'ét ?nqce{'t %S %ul?tures are assayed

MOUSE Cof t
for celd égatb msingrthe actete deliydiogenas¢ GIPDHP ags20 kit (Rgcpheﬂﬁohctala:dBlochemlcals

Nuna\tvgltﬁfl%%t%hﬁﬁg iy tg%é%aﬂﬁﬁétgfe?gnﬁﬁgﬂce @as(AO for 5

15 mn-at 37C e AG
fluorescence is neasured with ared filter on a

Assa)f 8. U&'Urﬁﬁﬂ@(ﬁ'ﬁng@ AERTTOPAP-Meiate ) 86 df)l%@ﬁﬂfiiiﬁlr&ﬁﬂﬁicatlon

Sompar FHGHES TS CO GBIy Eons Hi Gt W0 ASHeH-OHap Lo b and
then staigadbeith §mg/Mladrilisectanst @@)for Ashidet BTRC. [1§swinand? G sThe AO-
induc%cﬁfgtgcrresé&née i eagﬁsfr W‘T’tﬂ%sr%?ﬁte]? &n p %‘1861% e%rF?‘ gllic\%géclgg\e/.eAO isa
lysosomgg_op@wdalgbagpmmﬂ@cmygbm mathemdgq%lpommd compartments and
displa9s &@&eﬁﬁé &’lﬁﬁtsg' afih Rmstsgkgle%féasiﬁélde e 1?/sosomes as long

ndi C ted or ange rescence wt
as thenggs 2 gubstantpbprgtagradi enq.qty,egﬂlequgswn pyprenes. Treatment of cells with

AP1 z&otlstlaptsltﬁetyls@m&% ﬁ@mbﬁﬁespr&%ﬁ WYadi@H aR@Fd1S¢aNBEL AO iRHodBE cytosol, as
e abi lltl)éSOf a st cgfr ound to nobilise

indicaid  BRiaHat SREgy HbpEseBos WUBHEr Bophase of | an

extract of tissue frompost nmortem human AD brain. 30

Assayqp I—hﬁmgn %rgmoilax%oqg 'ﬁ%llﬁﬁ && [Ssgé)g ex wi thout meninges

onogent ze honogeni zer
( Heud oITpts 2asey VG, peﬁ@rrhed m ordentoasseps e abiliteof & test eopipwund to

mobﬂi%%‘ﬂfﬁoﬁl%e 1n|ts§lruﬁﬁ (}ép SERHId EbPQ?e:F’&act b ﬁssﬁ@ﬁ%ﬂl l%f’éf fortem

| ce-co at e- bu red sal I ne,
humagp BAPIRIN: he phosphate buf f ered sal i ne- extract abI e

fracti om oty BPPRGENBSLinYRStEERithbiltuikEEIngdk was homogenized using a
DIAX 900 homogenizer (Heudolph and Co, Kelheim, Germany) or other suitable device for
three 30-second periods at full speed in 2 ml of ice-cold phosphate-buffered saline, pH 7.4. To
obtain the phosphate-buffered saline—extractable fraction, the homogenate was centrifuged at
100,000 x g for 30 min and the supernatant removed. Alternatively, the tissue was freeze dried
then pulverised to form a powder which was then weighed out into aliquots for extraction as
above. Supernatant, either freeze-dried and resuspended or in unconcentrated form, was
dissolved in 200 pl of Tris-Tricine sodium dodecyl sulfate (SDS) sample buffer pH 8.3
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100,000 x g for 30 mn and the supernatant renoved.
Alternatively, the tissue was freeze dried 35 then
w@ineeiseed to forma powder which was then weP@hat208000914
into aliquots for extraction as above. Supernatant,
either freeze-dried and resg§pended or in
unconcentrat ed form was solved in 200 | of
ris-Tricine sodi um dodec sul fate (SDS)

contalmas B Sipby H)%4 2-mepmantpatims sﬁéatroteﬂﬁl ) Jeye mg%%leled for 10 minutes
beforewfpe 646 1andd &L@Qﬁﬁfpﬁ@&ﬁl4The 1n§31ub£‘dﬁdo@1bﬁ oA gheBtical samples

% 2-mer.ca oet h 0.l
was ool FeSTSpRB U B Peatodia 1 %ief #%ﬁﬁﬁs-baﬁ‘?wd saline.
A 504l ahqtmstmi Hilai s eSSpfensﬂﬂnWas tiea Ibuﬂda(bnﬂ()@ah] affsanipld heffer as above.
cort
R L e T T s
approtdln éllutegl\smplts ah Lo t@QO%rgr@dI@mﬂgb ogex.iee Dipgm CA) followed

by traiPr o‘ﬁ% 01 31%%1%&1’1510%@ Qiéf @%—R@é HRPQN&;, CA). AP was detected by
ris-Tricine p cr el ect rophof esi's
using peRecent antiPdyo ﬁ@%cla sﬁﬁ:@ﬁ rqsaéug? y Hrpeh &d7s @%ﬂmable

antlboliﬂ ik Q@fﬁﬁlﬁct?&l/@vﬁﬁ A6#sefatisH 951%)((&!@&%&1;1] udaed E&b@ﬁ@ntl%()use IgG (Dako,

transfer on to mnitroc
Denmipg P BE e R HGLOTEE TS S (i o et Lif
Sciend¢s BugkinghaashiadUKnnEadhogty 1ﬁvﬁli12(,ed Wihree inee¢ontdising @s5, duasl 2 ng of

st U Ry B AN o 20} RPN s

per oxi
r abbi t Bt filmswieseschyGd(iDesong aibleimaging sasem such as the UVP gel

‘ (
docuné&%ﬂ@%& né ésl‘ﬁ d@ﬁ%ﬁ%@%ﬂ@% gﬁl}l% gﬂ‘ta%gfﬁb?ﬂg@a?% k?eg\ithP Labworks.
The dynsgHc gaige o &q@@usqam@évqsaiﬁ@gne@ﬁmmm&@ sepsiablet (Ng, §155T600,
Kodak] @o@fleste?)NYﬁ @tc'aﬁblﬁ(ea‘lﬂm( 6dedlbInne ﬂiaﬁﬁfﬁctui(e’i |t@prov1ded steps of

Lo Ly Ree égr'lglg Heriz ta? n% itometric analysis
knowigngfeasing .lﬁ,ie%% é‘&élﬂﬁ%t fﬂf@%ﬁfr SISt 191 Aegpam y
of the i"mwilbe mddieterizsAp banddviRsdated acthenempaisonwitystweme obtaied by

densi tonetr erforned
s s S S RS AP VAR el o e
prelimigesy dssag mayﬁ:@d‘ebtysawsd hy using syuphetigntandardse! lover oshegher
cmmeﬁ%ﬁ&?? Rochester NY), a calibrated f|In1exposed by the
acturer to provided steps of kpown increa

i nt ensiAdysanpies Wera Aralysedrt leastdwge. ard gql éq?éipngs ﬁvpé ,c}ﬂgtgtgps were
adJustfe&’fo ﬁlte\ﬂﬁhlh%&ﬁdn@iﬁm% hrygbiBof 1Bk stah@artiensre. dihd pabptetidrCof ‘soluble’

d h
o i e S e R T o frompomnd
compira®igth. th@am@ie@ﬁy bfia Whowin céthpowsidgneh as nheqmmﬂ;(PB%‘ 1) olhe insoluble
AB be%(?q&}a@zr}%gg gf b]’?d)a patég e%%%ﬁgn F8Yved%:d; qi HRASHRHe Q gﬂque from

ower or hi concentr
the abbl¢ cartingd|semples aed &m@@é@ﬁmﬁon@ampnsmgé@nomcgédfor oligomeric
Sdub{ggglngs and dilutions were adjusted to fit within
i 'quantifiable region of the standard curve. The
proportion of “soluble’ to "insoluble Al13 may be

AssayEEMEQl Prédighinge the ef f i ciency of extraction of a
t est corrpound 5 co 21? th t&e effici lcﬁgd d
Kknown 8rﬁ§§ﬂ}'ne(f ects PR gﬁ-mf als, 4ncluding zinc an
coppdr 5 DbwHgeex trédttorief bﬂ@ncﬁmmn ﬂmbrejenbdﬂ ef pesi @ngiviued, soluble and
on er ived fr e i
R
solubflisatidni asayc detaissmrhlge mmpns:ara radilyseddyi lgdwwely -coupled plasma
mass §€éc&9ﬁ1@trﬁ(éllowmg appropriate pretreatment with nitric acid and/or hydrogen

peroxide where necessary.
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30 Assay 10. Metal Partitioning To assay effects upon

the partitioning of various netals, including zinc and
w@oppeo746f ol | owi ng extraction of brain tissue PCI/ALZ003/000914

presence of a test conmpound, soluble and insoluble

fractions froman extract of human brain tissue are

prepared as for the anyl oi'd 7#sal ubi | i sati on assay.

Metals in the two fractions are anal ysed by

Assay 1A g Hestvad| Adraimiir atipnt aEest Composads op evt dgpasits § jn Transgenic

Animd19! | owm ng appropriate pretreat ment with nitric acid

STEET TROCEDSGTOUB P00 T PHOIEbISas) ADSDBS) YoBaICEice Fiporders,

includigselyheiiher Elifseade (Glmeéslat 41i, $993 Hstav @fal. TEXIG6);Raniosmdsdisease

o 0 090 T SR T 030 A TSPISRER o5
Huntmgtcmﬁﬁ disezsg (Rediyl aldl.ntPoB); ziné iGreuizieldtl @ebsleseés@(ﬁég) gkelling et al.,
1994) We 1?a178 Eéund"tlﬁ%lt%‘ﬂe %g gge' trang %&?f%odaé Il &ﬁﬁaﬁﬁc rd 'di’s%@s%eth% APP2576

et a I al amyot ropni era
transgw: mouse Gsian sl ¢ EHo) éf,&o &gs apigh 111@9@906 of P@Fﬁltaich g”JE hege animal

modelQW%%%@taﬁl%QﬁDﬂ%stﬁ'f tiﬁé metﬁbaggftheQﬂﬁén@bﬁ ut zf el d- Jakob
Chat - oFEbgerla i e e AR R AR LIRS BB Bight to

nine nﬂin&ﬁdﬁ&emhlb@n%%&?ﬁlecteﬂamﬂ deridal mougeugdHoir amtﬁtenal

aglgfn)al ﬂl?ﬁ?\agﬁ% ga%th ceeg Seb }I){tﬁ%'\/%gna%ﬁ tﬁ%ll‘ 81? n@ e§§1ﬁ1negl?cf %gtannme whether
the treatimenhwithriest kompoundsQledheassd derin emylaé f@fnatlhe, antlrtleg wdentification of

the mdsk Eﬁﬁ&@le %ﬁ?ﬂuﬁ& HflonProtdcb1Orn V%lsllﬁgglub@ Atind éﬂ’ﬂblé‘l& 8n the brain

e mce were sel ect di vi
and segpo ysse deferminedhesinmealibpated Western Blatsrastce thg mgtbodology described for

Assay'9n'B%M@l&yloﬂ%lﬁﬁlﬁbe&wﬁ@@b@s exam ned to determ ne
whet her the treatent with t%at conﬁ cre

ed
brai n SR SEE £199R VAR PSR O VPR RY (tfa’t’ﬂ g8t Honths for
co gmti‘}bq:embﬁhaﬁfef edig ¥ Madmwratﬁ szt hcoording tostendard methody.eThe general

bl. I
st G SR B DR P Pt S A B PR v
five poineintezehsmitd wiygh dely eqtlvbbdrafee @ combinajion of Bahires, Mmejudi gjmotor
act1v1t§gélk§12%ésﬁﬁ&g%rﬁ%§ ghSl&Sher mce in each group were

over~a perio up to eight nonths for
cognitlve performance, using a Morrris water maze

Assayaﬂc?. t@ssg%,andard nmet hods. The gener al health and
bei n ni mal s al @s eve éa
by a bRiHEalGRRT o GIPOURIS Y 13D ity SRetsard in
d1met§j§il%hﬂ’omﬁé closi bm&tstwhiﬁi gidrmt éSscﬂve:fzmm dbessedoas maft soluble (N). The

DMSé éﬁ)@l’sj rgsﬁlﬂglléﬁn\{%ﬁre 11@1%:&@ OO 11§t§ fﬁgsé]])f gbélal | élhﬂ(%sﬁls s afll%h O%ai\(fe a clear

solutisoivete cdarsedbds sobfqb@@h)dwhd& tlfo<s¢ pempounds whigh g@ﬁmtranelheent
suspe{l:sgc? P%‘ie%qh |sBiufign 4 ﬂﬁ{gl}'bvegﬂ%lgs‘géd 9@“cr g@@ﬂtﬂg‘) ). V\'h| Ch did

sso ve were assed as not soluble (
DMSO st ock solutions were diluted 1 in 100 |nto PBS pH

Assay’13 PhYSIORRUARA PRipeftigave a clear
Polar Surface Area Calculations (PSA)
Polar surface area values were calculated using the web-based program available

through “Molinspiration”, a package for calculation of molecular properties.
Turbidimetric Solubility Measurements

The solubility estimate was measured at both pH 2.0 and pH 6.5. This is within
the pH range that can be anticipated along the proximal gastrointestinal tract in humans.
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solution were classed as soluble (Y), while those

conpounds whi ch gave a translucent suspension after
waele@sndysi on in DMSO were cl assed as "crashed BCI/AUL0GH/000914

30 Assay 13. Physiochem cal Properties Polar Surface

Area Cal cul ati ons (PSA) Pol ?r surface area val ues were

cal cul at ed usi ng the web-ba ed” program avai l abl e

througT "Mol i nspiratign package for cal cul ati on_of

nol eculkg comrapads wers dl@QIVPGﬁ%PMﬂaW PRPTERlp Fpceytirations and then

sp 1ked|‘yﬁt@sdﬂth§1n@ 011 I:ﬂ]?(agﬁiobtbpﬁlﬂ Y Oﬁ@{p}ﬁﬁtﬁs&t@ﬁc @@hﬁt%d)u@ﬁer the final

th
DMS(§J %cgltce gogg)eg}&}% égllnglfs 3\[66?]616{1 ﬁléalkﬁeg)?l thé?ometry% determine a
solubiljigstugel (dsget DnBevan aditR.i$ LheydaAsial. CReRSTO0JTE, SISEHT87].
(RULE 26) WD 2004/ 007461 PCT/ AU2003/000914 - 75 The
conpounds were dissolved in DVBSO to appropriate
cLog Roreent rati ons and then spiked into either 0.01M HC

( appr o'l‘heoﬁé't'lc]al Eo?i’ vaue@Weleé &térﬁﬁﬁéﬁ%s&g&ﬂ@%t@ P software. The

I na O concentration
valuess&ﬁwrl&vw@m qak@&at%ﬁvrysﬁ@m@eﬂ@p@mss st F%felt fg the unionised
speciefletermne a solubility range. [as per D. Bevan and R
S. Lloyd, Anal. Chem 2000, 72, 1781-1787]. 5 cLog P
val ues Theoretical Log P val ues were determ ned using
E Logithe ACD Log P software. The values quoted have been

| cul f rom ' .
Eﬁi gﬁi @%fgcqwerg) I@galﬂn%&%%%s%%?glgﬁé\% ge nc%gﬁt%&r@é@é g%ettﬁloed
employinge SERELCOIIUECHYBE colmunesingyaaptianyl sautate mobile phase at pH 7.4.
Ly defer 1 t |
See F. %&{&)‘d&%a"z‘ JSNF @ﬁéh Z%Ot@’ gsaé??%z@,q@ usi ng an octano

sat ur at e See F. Lonbardo et
al, J. Med. Chem 2000, 43, 2922-2928. 15 Assay 14.

Assay\?\lé?gﬁo&l kainﬁgdmeerpeﬁ’a@sﬁg@t i on The t gst f comoounds

Sol ve I n u er e
(PBS) *RES e Tots e e B bt DAL A, besauh Brfeg atine
(PBS) &fas 20déd forobbBSsclatitmd at arngndenatiéh 6060 IMSOPBS doneatging 1.25-2.5%
DMS(Z%?%CS %m()éﬁt& ég%ﬁsem%%s z?f?i%??o n%%hg%%g (_I:I?ﬁlga)lgh s&lﬂti(lj'r‘? ta%Brox 0.01
uCi/mBD toabt Bs quodEBJram BarrieBEH3 B }-impyeermeatilé rankear lne ordentomsskse the

integrit ?tﬁél i aﬁk@xé %ﬁfﬁ%ﬁng%%ﬁeesﬁﬁgtﬁgﬂé yﬁﬁﬂg%?&el 51dua1 vascular
space %&hméﬂmp@g@é bra(uw@;le (5 e rvplusee offfluid sprppipingd e(ﬁhé umen of

blood VERel¥ at ﬂl%n%féécwérﬁlﬁaﬁ nl ng inside the |umen of

00 V?hsl%?na e gpagug %awley ats (?@8—'1985)%{76[1"3 Iar?art1 sthetized with
intraperitoneal injections of Urethane (25% w/v) at a dose of 1.0 mL/100g body weight. The
right common carotid artery was surgically exposed and cannulated for perfusion of the cerebral
circulation. The right external carotid artery (which supplies tissues outside the skull) was then
ligated distal to its bifurcation from the right common carotid artery so that all of the infusion
solution would pass into the brain via the remaining right internal carotid artery. The heart was
then exposed and transected immediately prior to the commencement of the infusion. The rate
of the infusion was controlled by a pump set to deliver at 3.2mI/min (approx. 85% of the
normal blood supply to the brain for this size of rat). The infusion cannula initially contained a
0.5 mL pre-wash of heparinised PBS (10 IU/ml) that acts to flush blood vessels and to prevent
blood from clotting and blocking small vessels.

After 1.5 minutes, the infusion pump automatically stopped, the cannula was

withdrawn from the carotid artery and a sample of the infusion solution (1-1.5 mL) was then
collected from the tip of the infusion cannula. The brain was then dissected free and divided
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Adul t mal e Spague Dawl ey rats (180-190g) were

anaest hetized with 25 intraperitoneal injections of
wor®@ihemel (25% w v) at a dose of 1.0 ni/lI OOy beCHAU2003/000914

wei ght. The right comon carotid artery was

surgically exposed and cannylated for perfusion of the

cerebral ~circulation. The |ght external carotid

artery (which supplies tissues outsjde. the

‘S?ﬁLﬂg ). was
into 3 anthemg@ah@alsah@@ tagethsr Wi thy rightanidpeyin.fthe alignhgre together

with the Qé’&'ﬁﬁd&ﬁih%hﬁdh@ﬁlh@lﬁrﬁms(@e&lﬂﬁlun@|ﬂon§> find Bl%lﬂstﬁn)s iy the right part
s .into the prain via the re

of the iRyes Hiek b BAR G B SPFREY' PRI BRI LS G4 DR ptermal
carotidexeey pafaadiallyangsics ¢ 1i ghtidmnddphbne apdirght midUrhia (the left
hemlsp%%e aglr&gﬁﬁ@oram%ceﬁ%e +ﬂ&ﬂ§e’ c%ﬂate;rzﬁ%elrfﬁl{lg?) O[gle lb@:ﬁn tlss%e samples

n was con

from eachpanimad were dpyzenat -39‘E@/oh@fmlgh@lzemmdmblgbﬁbddlugtﬁm@laws‘td)by LC-MS
to gwe tgﬁl Bf Fl-} Ebnfcgﬁtritf&hs ’I‘ﬁb %ﬁ‘al9§13 (V%E Lamgﬁ' Su%ﬁﬁﬁ’?t‘h@ Me AR Briple Quad

cont al ned hepari ni sed 0
mstrum@s ’(Fln@mobﬂﬁp;lasp wanﬂﬁed gf %rbaoptqmstﬂlqcﬂ wYer gréélg@q (§ontawRg0.05%

Fonmdoa&a)%ti th®EA0EN R M Hefbhbig BRA dNOCcKi n g smal |

vesse nutes, the.i nf .. )
L o el Rlighots oyt A DAL (i hap1 Aud B RSt g igfiysion
solutiohveere anadyded b@rrliqa[cyscanﬂlaaoﬁ atmpitmgo(f) detaemina fhesleosl of 1“C-sucrose.

The re% u%li ssclurlér% aceﬁR@Sﬁ iy ach N tlg%% era]t &aee\g?%éa?mé%tgc? b% ?R/ ddmg the
measufed eoneamtratip oﬁwrossus@i'mﬁrmsme Slﬂaﬁmg() RylifE comentpgion in the
coneslgu%gﬂtgqﬁﬂfégﬁ %g{ilo‘ﬁle%;g@%g(@%ﬁﬁ thehe e Bimé Bf fuid é@ﬁ rrérﬁamE Hﬁlde blood

em spnere raln,

vesscl aifthe ershefsiarle perfisinye teliplyipg this RXSltéfthe ﬁ?%ﬁ%@twna#dhe test
compohﬁ& idMhe Qﬁﬁlﬁbﬁ s&lﬁﬁfn@ Eﬁfleé o PRSi dasichnihdk B5the Mst céXpdund that is

he r| e brain wa bsequent
present s3aid PO e e FaLL g it s Lo foal Phighhas fftarohsed the
BBB). CS\ﬁtﬂfachnglﬂﬁﬁfrymnhefo@ﬂ épdih abhoensap giess thhemoigthdf drug in each brain

tissue %a]%plﬁ ﬁﬁg él?%&j? k gepo él Vaeg%:iaa(: é; k\J)T( ghehe*secf éssg’d ﬁl%rﬁ}ﬁgr %1%1d1ng this

RVS-cpeetted brmn) corfkatrision givesiths brairsupipherstio (Eqgratieach. ani mal
were frozen at -30C, honpgeni zed and wei ghed aliquots
anal ysed by LC-M5 to give total brain concentration.

Equatignd. anal ysis was carried out using the M cromass
Triple Quad instrunent. The nobil e phase consisted of

an acetonitrile /_water gra conanlngOOS%
Formic acid) and H’fémctliﬁ‘g‘ﬁn?vﬁg{\éé nex Luna CN.

Brain UptakeRatioal i quots ue sanpl e and
the correspondi ng i Sl Q re anal ysed by
liquid scintillatio (%Lbsllﬁ(ﬁ SOhﬁ? n%éd@?ere m ne the | evel
of 14C-sucrose. The resi dual vascul ar space (RVS) in

eﬁc h baaLfy b d§ 28 Yeairt ﬂ%ﬁoﬂ/‘@ﬁ) %ﬁﬁieﬁfélv@érggeﬁanﬁgdvfogéa{éﬁ of the test

e neasur e concentration of sucrose in brain tissue
compougntnesybiainsupideaeties were galckidtiadne correspondi ng

| nf usi REEAPrdaRd thAHPI0% Indiddd SorhSouine thé@bﬁtﬁﬁh@fbreﬁlh ekigemely

th l.ood 15 I
rapidly 521{%0 ' erml ST dl\ﬁﬁ/? &&;)%%Fq@n%%\ﬁggﬁ%gtsﬁertth%&am weI‘l) ratios less than
10% (ﬁ&ﬁfb@éﬁ/éd&)twmﬂd ﬁfdl@kwcdlq&mndsﬁﬂpﬂﬂerdhe bratitheeriy sfawdiy and would not be

sultablggj%%ﬁ L V e 1%11sler tﬁogats gat*os §5ds %ﬁl IB’/a gﬁ)og Wos e%ecf) Reoudi® ﬁqtdlcﬁtte

iAsid vessel's 1n €a

compdmgls that amﬂﬁ@cis‘mhob)@h(deé frqnh&tebmnch has not crossed
the BBB). Subtracting this fromthe total brain
concentration gives the anount of drug in each brain
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tissue sanple that is outside the bl ood vessels (ie:

whi ch has crossed the BBB). Dividing this 20
woMB400Hsect ed brain concentration gives the bP@EI/AU2003/000914

upt ake ratio (Equation 1). Equation 1. [ brain ng.ny

1] - [ R'SSng.l" 25 Brgln Upt ake Ratio = [

i nfusi on solutlon ng JA 1] A fotal of 5-6 brain

perfusi on experinents were gerforned for each of the

Assay | 8sTransgenie eBrainbamupphistochemdistey r at i os were
cal cul piLApp 34y chiaink 1@1&10@@6@&% dt AR 998Yas ﬂéf’drfeﬁtt@ in Assay 11

npounds that nter ain_.e el
were ufifigea T8 o SHier g0 R rog SSRGS s s coronally
cut. S&jstioas (Itd‘yﬁnbwaliel“taml from tied dotesp@rling dies and R84tédwith 80% formic acid

for ani(RRR ARG Ly 1B ol h G e B Enocdle BBy g RS, whicn
recognizes epipEnes | bem&:@mrmcmes 48 iandh 22 pHABASmithEdine Baechnes, (KoL

hnmm%??a%flVﬁg )wagvﬁe velo ﬂeg %ﬁﬁe@oﬁd%ﬁ? Qﬁﬂgﬁxﬁfﬂﬁ%&ﬁ %Fog §{_acl|_sh |_:t,=,1rox1dase
(using sﬁE@Fdlemcée%ﬂmv@rm@m (Palsx) andrikaline playspb@ases(using p7bromo-4-

chloro'@sﬁ@bfx hosphafSAe %ﬁtﬁoﬂl@é@&aﬁﬂﬁhﬂcﬂlmﬁbrﬁh ggmmr Plaque

he APP2576 trans en C house
abundgngg §FF SRV SRGREY DY WO fgsralors Fiiegdp ftingRACedts o the
followidpescelent ral at eral formalin-fixed nouse brain tissue
was cor onal | cut. Sections (10 n) were taken from
the co r@?é’&%ﬁﬁ 61’31“?125 and treated with 80% formc
aci d 5l £pilaguas pgeant bet vargspdrse The primary anti body

used s body 1E8, which recognizes
epi to\é\%s gy{}v&\;dé%@gégpeg%gs 18 and 22 of A, 13

(Sm t hkrinveeBas@agves Vkible inrasitipled €6esi vity was
devel op g%l fukd aﬁ%@@tﬂ%ﬁhoﬂf&&fé%ﬁyxo lahpk@dichiar area.
hor ser adi sh” per oxi dase (b"h;’ﬁ ?
Intermgdigty. YRleS $eohe AT HRsTERRd Eﬁ?rg?}’ 1¢851%0) and al kal i ne
Studer$rQS pER HAS Bsddudt BgnParBoanPetdecic Bloapn 3- i ndoxy!|
phosphate and nitroblue tetrazoliumchloride

chromagen) (Dako). Plaque 10 abundance per section was
assessed by two operators blinded to treatnent

Assayal%cﬁflgllrﬁgvlotﬂnétpel’roﬁé | owi ng scale: 0 = no pl aques

ues present but very sparse 2 =
(a)PBélé\l@xﬁal pl aques present 15 3 = numerous plaques

o Virtlabbifouk E‘nﬂlﬁ@ﬁ Bf FB?QO@Be@ﬁlgﬁ{ (PRI, SR E%lxﬁﬁﬂ in7.5%
not restricted ai artic ar are é
DRMAE Ve S1 Gapeo 8 SF e B iR Lo LB E oS adiiinisered over S
SR 162 rlats'antl @ﬁénéll/aﬁoddsxeﬁb faaripl@ioppiarddtonss. bet ween
o 9671 R3ministration of PBT-1033; 30 mg/Kg (as a suspension in CMC-SSV*) via
administered via oral gavage to 2 rats and arterial blood was sampled up to 26 hours.
e Plasma concentrations of PBT-1033 were determined by LCMS (LOQ 3.7 nM). For rat
020710-D, an overlapping peak was present for PBT-1033.

* Standard Suspending Vehicle — 0.5% w/v Na-Carboxymethyl Cellulose (CMC), 5%
v/v benzyl alcohol, 4% v/v Tween 80 in 0.9% NaCl.
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20 Assay 16. Pharmacokinetic Profile (a) PBT-1033
I ntravenous i nfusion of PBT-1033; 2 ng/Kg (1 nL of a

w@2®4M0746L sol ution in 7.5% DVSO with 0.1m CaptT/802008/000914

Citrate Buffer adjusted to pH 3.0) was adm ni stered
over 5 25 mnutes to 2 rats g\nd arterial blood was
sanpled up to 24 hours. Ora? adm ni stration of
E,B €1ﬁ33 30 ng/ Kg (as a suspension in CMC-SSV*¥) via
4??‘ "¢¥Ered via oral gavage to 2 rats and arterial
od wamsganpl ed toCEﬁtalhours 2 :ﬁSTTAUCom*DOS%

eIt T, ons of 10 were d
(L@ 3. é‘ % For rat ?(5710 D, an over?apd?ng pesak
was present for PBT-1033. 30 * Standard Suspendi ng

i cl A : hyl Gel | ul o) |
sy peRb) o s e ORI ' 0. 9% Nad

SUBSTI=T UT®I8HEBT disRibuor yrivghz elinigdiod phase after IV administration

Pl Au_20 Q%]aﬂablhtﬂs Cal culations: CL _ Doselv Va
CLtotaI UCoral * Dose,, total - AUCH, '

Q

3 afeqjé%d@r the,nlasnaqoapmtraﬁon gebs pnagrefile ifiem tmeeero to
after |V1§ﬁfﬂt bSdrTo | @BmMQrafioyol ume of distribution

t he eI| tlon phase after IV adm nistration
SRR e i B R Sor B g g ERALe e e zero o
pl asma canﬁamyaﬁﬁrlo@n udntistrdiione profile from ti me

rotaq i t ter

a?ea unde"JrH’tl Ql r%onr #Cé)ﬁw f%ﬁf‘zé?%&“ﬁ
profile fromtl rre zero to infinity after oral

adm ni ?hé?éhﬂ@arl V’énmpgt?réa al elimnation rate

constant after dm ni ion The results are
shown in Fig. 4(a) (b) PBT-1038 15 Intravenous

(b ) PBTM1gsg on of PBT-1038; (0.5 rTg/Kg in 7. 5%D|\/SOin

trate Buf S ni st er ed over
s gnisSoaPEPRTCN0s AR et ot i B CiratsPutger ot 3.0
24'3!;1 administere@oadr Sagirurdssd Ratis @nd QifterEBEObQ&ﬁas s@lﬁ@ldﬂ@ﬂp&@ 24 hours.

g av ag gfﬂ?%lsfﬁat}ogt ﬁ,ﬁp ?@t’ gﬁ ‘gﬂhﬁﬁ nb \%&5} §§ﬁg F‘ig@%ﬁ%&% yia

24drhipistered viaRiralsgasagedn deaatsraatilartmsaldﬂodﬁaiv“as]mﬁnlmem;eto 24 hours.

o IBTSHACBRL YR JFPBR-F0 I e Qetermined by MS (LOQ 3 nM)

Calculations:
As described above for PBT-1033.

The results are shown in Fig. 4(b).

(¢) PBT-1050

Intravenous infusion of PBT-1050; (2 mg/Kg in 7.5% DMSO in Citrate Buffer pH 3.0)
was administered over 5 minutes to 2 rats and arterial blood was sampled up to 24 hours.
Oral administration of PBT-1050; (30 mg/Kg as a 0.05% CMC suspension) was
administered via oral gavage to 2 rats and arterial blood was sampled up to 24 hours.
Plasma concentrations of PBT-1050 were determined by MS (LOQ 3 nM)

Calculations:
As described above for PBT-1033
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Cal cul ations: As described above for PBT-1033. The
results are shown in Fig. 4(b). 25 (c) PBT-1050
w0 piog@avanpus i nfusi on of PBT-1050; (2 ng/ Kg i nP@T/B¥R2003/000914
DMSO in Citrate Buffer pH 3.0) was adm nistered over
5 mnutes to 2 rats and arterjal blood was sanpled up
to 24 hours. Oral adni ni'st™ation of PBT-1050; (30
ng/ Kg as a 0. 05% CMC suspension) was 30 adm ni stered
via or &he pavlicEe spvon ingfig- 4RY arterial bl ood was
sanpl ed up to 24 hours. Pl asma concentrations of
d Pﬁl 050 were determned by M5 (LOQ 3 nM
(d) W ations: As described above for PBT-1033 35
o SliBG¥¢nbd3 n ik df PRDLBS26) M@K @ 0DAL0 2464 mg/mL solution in 7.5%

P 0 he resul ts_ar h inn._Fi qg. .
POyt 3 R bt Py Sl e avora
2blogd Kgs ¢dmpied op t@29heursy/ nl. sol ution in 7.5% 5 DVBO

o | j : f H %10 1 d . L
L PO PO LBk RO ws
t eirpimistaged ¥ia oraheavagedmiZirisend ertemal loodgvasigaledap to 24 hours.

o NBaK8a CasceAtrRTROAPBIN 03] wdYedSBMihedBs LCMS(DOSY BT aNf)
via oral gavage to 2 rats and arterial blood was
sanpled up to 24 hours. Pl asma concentrations of
PBTStditaid Sedpendieg &rehicted 01596 WwEMNa{Ja8dx3metiMCellGlote (CMC), 5%

St andar uspengi vehi ¢he. » o9 5%-wW v

m%/%%i%%%g’r?%&hgf}""ggﬁ“ﬁﬁf’@@l?&%ﬁagm v/ v benzyl

al cohol, 4% v/v Tween 80 in 0.9% NaC . Cal cul ati ons:
: cri bed above for PBT-1033. The results are

%ﬁgﬁmﬁtﬁ%ﬁgﬁ g. 4%. Tabl e 6. Screening Tests of

Lpdgseripef d@ove TRBE103%Dr 11 for the treatnent of

Al zheinmer's 20 disease. Table 6 Paraneter Assay Sol.
(Y. G '\théArseSsg%s alre sl%vgr? 1F1)1 l%%.sz?(\t/l).ls

Table 6. Screening Tests of Compound of formula I or II for the treatment of Alzheimer’s

disease.

Table 6 Parameter Assay
Sol. (Y,C,N) Assay 1
clogP Assay 13
Peroxide IC50 Assay 1
Viable 10uM Assay 8
BAS score Assay 9

N/A = not assayed.
= not effective at solubilising plaques relative to PBS.
+ = effective at solubilising plaques at more than 1 concentration relative to PBS.
++ = extremely effective at solubilising plaques relative to PBS. This would mean better
than twice the amount of PBS at most concentrations tested on each of 2 or more

experiments
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Peroxide 1C50 Assay 1 Viable 10uM Assay 8 BAS score
Assay 9 N A = not assayed. = not effective at

wa@eloaodl4bsi ng pl agues relative to PBS. 25 + = pET/aU2G08/000914
at solubilising plaques at nore than 1 concentration
relative to PBS. ++ = extreifely effective at

sol ubil'ising plaques relative to PBS. This woul d nean
' e ah¥iplalias pps gt ppst

aoNCENt r at sonsret est ed oA adsl GENE dmp m‘)’f'rg;ide ‘ﬁ'bl:: BAS Score
expef-i-rents—30—SUBSTHTUTE-SHEET—(-RULE-—26) WO
2004 PCT/ AU2003/ 000914 80 |Formula Ila ID J
Sbruc ,Sol (Y, CeMpt-zlogy Perose de b ahl e BAS N
Score [1.co0 T0uM 49 1| aN I C|CH. 826-81{3 Y 2./58 100
N-AOH 189506~ 86-89 +N—+—++—7—¥13-7 3, 275+ ©HHICH
89 74 1 NY 3.86 06-%—10 NA OHQOHo 1004 OH
340, | 6 - H N4 AY 10087N[0383 4+ OH|N M
N OH MJI~ - W, O0HHO/ N\ p\[s N-]O.,
89 74.28
S
o1 O 7 Y 386 | 50,>10 N/A
LT,
1004 O >10,6.6 N/A
1005 o ) 24 |- N/A
A\
X
1006 N S 0.53 ++
OH N~
AN
. o
N
OH 1\‘Y\/)
e
L
L2 o
O “ o.
L0
/0 ?
A
1007 T 0.58 N/A
o

SUBSTITUTE SHEET (RULE 26)



OR/ 1 i0 Q1007 ri 0.58 NA OHf CF6 SUBSTI TUTE

SHEET (RULE 26) WD 2004/ 007461 PCT/ AU2003/000914 81
wao-e0abae6l | a | D Structure CAS Sol (Y,C N) cl ogpCT/AU2003/000914

Per oxi de Vi abl e BAS Score _] C50 10uM 1019 NO Oi p_ S

>10, >10 NA 1020 N oH NN 1.3 NA -~ ~ 1021 N N
0.27 NA OH o cN 1029 Mg A NA OH 0 1035 | ~ 0
O NLYNEEIFO->30—N- ofF [ Aoy

Ct r VS N \Y

T \EIEII_IV.I..I.O Ay TOU TV OUDO T TOTCE ol 1 = T‘IAA
18004/ 007 4B5uRGT/ AU2003/cB8 098t Y. qnmpnu"}‘i{é’?g ig:%f.:ﬁ BAS Score
o et ure_€AS—Sol—Y{ € Ny—glogp—FeroxTjde W

OI%UM BAS e 52 off 59-0Q0-7 Y 3 >100 N A

. {T >10, >10 N/A
C

1020

oH b 1.3 N/A
= —

1021

0.27 N/A

1029

~
P N/A N/A

OH o}

1035

X >10 N/A
@J
N’
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ON o

o7 |

/" N OH 1571-30-8 Y 2.67 40 NA OH O 58 N

6759-78-0 Y 1.95 100 NA OHOH95 \ \ / Y 6.66 10 N A

wOR@K00EH, OH CH,
+ 948 106. 66

\ N~

/ NO \ 948 CH N Y 1.61 0.HGCI/AD205/000914
/I NO949 CHY 2.38 0.43, 0.9 +

949 84.82 / N O 950 OH N ¥22.51 0.25, 0.15 + 950
92.8 / NO951 O+ NY 3.26 1,43 HO 951 91 86 [/ N
Q952 off N C2 47 <g g1 Fpm allla geo g9 5o N-O 953 C
B 97| <4. 245wBuB2 + 1 cht ~ |S0QBENS BB 5‘$?go NVE¥ey laas scors
1 Q {'\ 19 n__12 Ol;/l 1G/I qQ
= 1Oy TUS—J
52 @g‘iﬁ( 59-00-7 Y 3 >100 N/A
57 %OH 1571-30-8 Y 2.67 40 NIA
OH O
X
58 S 6759-78-0 Y 1.95 100 N/A
N
OH
Mo e,
95 ~ > Y 6.66 10 N/A
P CH,
oH o cH:CH‘
948 9 Y 1.61 | 0.19,0.15 +
{3
948 106.66
R
949 Y 238 | 0.43,0.9 +
P
049 84.82
S
N/ ]
950 \ Y 251 | 0.25,0.15 +
ass
950 92.8
R
N/ o]
951 N Y 3.26 1.43
Ho\©
951 91.86
R
N/ o]
952 ’ c 247 |<0.81,0.27 +
o
952 99.52
953 j; C 297 [<4.24,0.862 +
953 67.8
H
¥
954 Y0 Y 1.93 | 0.18,0.12 _
o
954 104.9
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SUBSTI TUTE SHEET (RULE 26) WO 2004/ 007461
PCT/ AU2003/ 000914 83 Forrmula Illa ID Structure CAS
w0404 N) cl ogp Peroxi de Vi abl e BAS Score PpPCBEAULDEM0I14

955 Y 2.71 0.26, 0.18 - 955 100 956 H N N 1256886- 78-
Y 1.7 >10 Y A cooH' 956 89 N O957 CHNY 1.42 >10 +
NN-) 957 95.86 149003- 3% 976CH 2Y 2.35 3.7 - CHO
986 5.835* O N g RPrm lé?czam_w' 987 0=~ NNV
1p08| 1.8 + structurd O 987 &asodsmm,c@)ga@pc ,Ego 1.‘; 'e>pa@33core
880307 CH 905t f | O =05 o 1B o 103,
COOr | S N NH
955 L Y 2.71 | 0.26,0.18
Moy
\/
955 100
x>
956 e 120086761y 17 | >0 N/A
COOH
956 89
957 oY Y 142 >10 +
)
957 95.86
X
976 N s 149033"37' Y 2.35 37
OH (o]
986 oy’ Y 2.8 3.6 +
ne
986 81.73
087 @é\( Y 1.08 1.8 +
P
987 89.03
988 o Y 1.76 >10
7 N "_{
988 93.27
992 r o p° Y 2.03 >10 N/A
-
S
NZ S
oH o N
X
A
X N
OH Rl,.NI-I
X
N
OH Rs’N‘Rs
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X/ NO OHR'NH N' O OH R3N, R3 SUBSTI TUTE SHEET

(RULE 26) WD 2004/ 007461 PCT/ AU2003/ 000914 84 Formul a
WO Ya4h@r46t ruct ure CAS Sol (Y,C N) cl ogp PeroxiBer/XUob/e00914

BAS Score [1C50 10uM 966 off NN Y 0.2 4.3 + Fi NLNH

966 88.61 967 OHN N Y 0.84 7.8 NA OCH 967 90.69

968 nN_ 17018-81-4 Y 1. (p 0. 28‘/ ++ C]—| NHZ 968 97.12

969 EIEIrI A2 929 9699455

| T AYAYA™] — \J I f L b ' \./I | ~J l\albl
@89 Y 1. 14Sich@ - 989 48R4 |so0BON)| o] 513’@5 4" Y% dgas score
7 Al QﬂL ANl N/ 1 A N\ 1N N1 nur o oY al
| I . I UI'\I 1 L. J.J. UT‘FI T ™\ 1 UU4 Ul N[ L. 99 U. OJ
N A 2.19 0.55 NV A| 1003\ 10(S8 HNN N 1.2
6 26 Y 0.2 4.3 +
. N
HZN/RNH
966 88.61
S
N/
967 L 1 Y 0.89 7.8 N/A
o:J)\cHJ
967 ' 90.69
~
968 Z 17018-81-4 Y 1.03 0.26 ot
OH NH,
968 97.12
X
969 N ' 5603-22-5 Y 2.83 0.54 +
OH N
OH
969 94.55
989 o Y 1.14 0.42 -
&
989 43.24

990 o é; Y 2.51 0.4 +

990 57.45
R
991 Y Y 141 | 047 +
N,
@
S
1002 LD 195 | 039 NIA
|4/
N,

.
@(% ~
1003 L 219 | 055 N/A

1008 oH N 1.2 0.26 N/A

1009 o N 1.88 0.32 N/A

=
Q:N’j\ p
1010 o4 N

2.35 0.33 N/A
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N NON 1009 1.88 0.32 VA 1010 2.35 0.33 NA \N ~
SUBSTI TUTE SHEET (RULE 26) WO 2004/ 007461
WEIAAIBED3/ 000914 85 Formula Na | D Struct ur ePQASUBDB/000914
(Y,C, N) clogp Peroxide Viable BAS Score 1|C50 10uM
1011 aN\ 1.68 0.32 NA JE¥1 NNR2 RN OHR'NR
R RR N CHNOR R R N OH N. NR SUBSTI TUTE SHEET

/RLUIL 26 \A&’)nﬂ/llnﬂ? 8_1 @ ﬂ Qlﬂﬂﬂ914 A Erw-l |ln
Wa | D Strustute CAS S chsY, G oN)rcmb QgHap Pé’sggsé‘i'ed R?M%bba Score
BAS- >COTE— HE50—310uM-b3—1 1 8236 90—8—Y \rl_L
53 95(g 154 N NH 70125-16-5|Y 1.73 1 +| 2 OH| 54 99.57
B6 65165- 1468 Y 4.69 0.7, 0[25 + | 168 | 032 NIA
o
R2
S
R2 N/
OH Rz’N‘Rl
R2
N
R2 N/ I
OH oR,
R2
=
R2 N/ [
OH NNRI
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KC 56 24.61 56 100.6 964 + / NNY 2.97 7.1 NA CH
N 965 aN- NY 1.94 >10 NFA OH L-~( 993 aN -
WO 1®48P7461 OH N H3C 994 aNNON Y 1.75 >10 N A EH/ANUNIE3/000914

OH N S0OQ C COH N,
I N/ SUBSTI TUTE SHEET (R
PCT/ AU2003/ 000914 87 FoEmJI fa\yl a ID Structure CAS Sol

N NH

N~ Y 2.21

S'NRL RL P~N--NH OH S\
26) WD 2004/ 007461

LNLo Py I L0 1 V|
LR |\|) et viv vy Pet-oxid c un €O o Vi
QP2 |50 , 0SRO846- 17- 2| 0. ol McA) ¢¢gp~§i\, oerogﬁ BAS Score
’_
l "OH
53 Ao 82361-90-8 Y 6.27 0.3 +
LN NN
196
53 95.8
X
54 P, 70125-16-5 Y 1.75 1 +
OH
54 99.57
56 (E' S 65165-142| Y 469 | 07,025 +
56 24.61
56 100.6
X
964 N/ 'f} Y 2.97 7.1 N/A
OH N==
S
965 N Y 1.94 >10 N/A
OH <
N
993 NSNS Y 2.21 >10 N/A
OH =N
H,C
X
994 7 ?‘&N Y 1.75 >10 N/A
OH =
NS
o
N NH
OH |7 |
x>
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O NI, S=O OH/NH Rl SUBSTI TUTE SHEET (RULE 26) WD

2004/ 007461 PCT/ AU2003/ 000914 88 Formula Ilb ID
w@Eeomoouse CAS Sol (Y,C N clogp Peroxide Vi abP@r/AC3®3/000914

10uM BA$ Score N iNOH[NON OH \ N O™ [NO/

[NONOHi OHOH NHN G40 HY ON HOH Ow

MeO OV N OH SUBSTI TUTrE__ SHEET (RULE 26)

ormula Via
Peroxide Viable
ID Structure CAS Sol (Y,C,N){ clogp 1C50 10uM BAS Score
OH,
A
50 P //0 20946-17-2 0.71 Q0 N/A
N 8%
OH HO
N o
@\u
N S=—0
o
r1”
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WO 2004/ 007461 PCT/ AU2003/ 000914 89 Fornula |ib ID

Structure CAS Sol (Y,C N) clogp Peroxide Viable BAS
w@Ee@nm0746C50 10uM 0 O/ OH OH 0 OH ~N OH (RCTHAU2003/000914

Me'lr 0O ¢l \' N 1 OH130-26-7 Y 3.73 0.4-0.5 ++ 0

11 0=s-0 41 | e 84-88-8 Y -¥.71 0.5 + ON 41 81.33 42

( N 148-24-3 Y 2.08 0.7;_- 3;&4 7.66 o= -0H 43

29
547-91-1 VY 0 19 0 6 4 For Dao g1 0o NS a4
A M ) = - LI~ N SR NAT _r\.rl ~ A\

T I == rll_ "I:VI N ‘r_‘r
21802} 43- 2sifucflre53 >10 s Ootv.cN| Glogp | "5 ™ Yiable |Bas score

—\

/
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ON 45 ajj~ 773-76-2 Y 3.34 0.7, 0.4 ++
45 66.51 46 |

Scor e

O ri

OH 45 75.19

83-73-8 Y 4.14 1 OH 46 91.97
WEUBSNTRUTE SHEET ( RULE 26) WO 2004/ 007461
PCT/ AU2003/ 000914 90 For nul a lib Peroxide Viable BAS

ID Structure CAS Sol®

PCT/AU2003/000914

(Y C,N clogp 1C50 10uM Br

521-74-4 Y 3.69 0.9, 047 .5+ er ~ NOH93.59 47 G
48 130-16-5-V 2 91 0 g fpr Ia”Em 95 48 CH3 59 1+ C
37873} 29- 3ic@re02 0.7 eas CHoBACH oiobd| B3 | 585 Tepnsappre
Ove
o]
o / OH
OH
0  oH
S
s
N
OH
Cl
S
o
I N
MCTO
(¢]
Ci
X
i N/
1 on 130-26-7 Y 373 | 04-05 ++
[e]
o='s'—o'
41 @(j 84-88-8 Y 0.71 05 N
N
OH
a1 81.33
o
N
42 N 148-24-3 Y 2.08 0.7 +
OH
42 97.66
Q
H —oH
43 = 547-91-1 Y 0.19 0.6 -
L§ N/
oH
) 91.02
o
Ry
44 D 21302-43-2| Y 1.53 >10 71.05 +
N'a-
OR
~
45 . - 773-76-2 Y 334 | 07,04 ++
OH
75 75.19 ]
45 66.51
=
46 l 7 83-73-8 Y 4.4 1 -
OH
6 9197
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1026 |
1031

2004/ 007461 PCT/ AU2003/ 000814 91 Fornula Ilb 1D

N |

\'\ 0.23 VA NOH 1028 0.32 NA N OH

0.76 VA C NOHN OH 1032 1 WNA C N ™
WOR@B0746033 N-°

1034 N 0.44 NNA OH SUBSTI TUTE SHEET (RULE 26) WO

0.38, 0.35 +

Cl / N off N ~PCEAU2003/000914

Structure CAS Sol (Y, C, Iggp Per oxi de Vi abl e BAS
Score | C50 10uM 1034 |Formyjalib~y —2 A 1037
oON Peroxn e Walﬁé BAS Score
?I;' A Structure CAS Sol (Y,C,N) clogp 1C50 10uM
Br
> ¥
47 P 521-74-4 Y 3.69 0.9,0.5
Br N
OH
A7 93.59
o]
AN
48 P 130-16-5 Y 2.91 0.8,0.8
N
OH
48 85
CH,
D +
-29- 3.02 0.7
59 e N 37873-29-3 Y
OH
84.95
% 59
814 1
R
e 1,540 .
J
OMe’
1025 | ~w
> 0.23 N/A
N/
OH
1028 9
o
= 0.32 N/A
N/
OR
1031 J
S
# 0.76 N/A
cl N |
OR N\OH
1032 |
P 1 N/A
Cl N/ I
o N\OMe
1033 e
D 0.38, 0.35 +
o HE” \CH,
1034 F
X
NG 0.44 N/A
OH

SUBSTITUTE SHEET (RULE 26)




OH NHa 1038 Cf / O OH N <N~ 0.26 + 1039 cl c /

N~COCH >10 VA OH 1043 0.64 VA OH 1047 ~ C N >10
WORA4/0OH6Clt 1050 |~ N 0.28 NVA 1051 a HO CI PCDAULN03800914

+ CH2 1052 i NO0.64 + C NI ~ OH/ SUBSTI TUTE SHEET

(RULE 26) WO 2004/ 007461 PG/ AU2003/ 000914 92 Fornul a

[1b ID Structure CAS SoI Y,C, N clogp Peroxide Viable

core—1C5010uM o TIABHBIRL an N0 59 63 25
Peroxtde Viable
OGhib 6-[L N  Structure smwcmcm@ (C50 toum | BAS Score
1036
]J >5, 0.24 N/A
¢
1037
X
= o]
o N >10 N/A
OH NH,

1038 /Eif;Lf
%]J 0.26 *

1039 c
=X
Cl N/ COOH
o >10 N/A
1043 N
-
N 0.64 N/A
OH
1047
S
=
c NT >10 N/A
OH CH,
1050 i .
iﬂ 0.28 N/A
\/’Km,
1051 a Kot
=
o L N “ﬁ 0.38 +

1062

CHy
|
=
1. 0.64 +
ct N l =
OH =
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1057 0.43 95.02 C

I D Structure CAS Sol

Score |C50 10uM 808 C 4.3 0 NA 40,

810 N C 4.23 >10, <

LC 4 06 10
O

NL A af-
™N—Cr TO TV /O

NOH C Cl 1058 CI N 0.68 54.60

OH Cl NH2 1060 " 0.50 cl N OH SUBSTI TUTE SHEET (RULE
WQ 200442004/ 007461 PCT/ AU2003/ 000914 93 For nedEHAURA0B/000914
(Y, C cl ogp Peroxi de Vi abl e BAS

/ 808 71.89

0.7 + 8%%970. 7 810 90.15 C1 811

NAFOr,
A

Q A6
o Tro

/
T

4. 45
o

=T

TNO; L1

§12—1 ++H—G
erpxide Viapl
2f1 0 10 1§§R7\

>0 NfA Osr@he 75. 36 cas 818! f.clNy ddafc BAS Score
Yo' M |
= Cl
AN
1056 a NN 0.69 68.25
OH
N/I
0
0.43 95.02
1058 0.68 54.60

Cl
c
NH,
1060
Ci

SN
Z
1057 N
<
Cl N
OH
Cl
m
s
N
OH
al
N
-
N
OH

0.50

SUBSTITUTE SHEET (RULE 26)



813 8 813 66 8141 / rv C4.23 <1.1, >10 + Ow / OH
814 31.13 815 C 4.45 >10 YA / OH 815 53.68 849 ir

wWO2®48074615 NV A / OH 849 98.83 850 | N C 4. 4BCT/A02045/000914

OH B850 71.28 851 | e ri C.4.47 <0.7 - e / OH 851
84.92 851 86.08 SUBSTI TUTE SHEET (RULE 26) WD

2004/ 007461 PCT/ AU2003/0 0914 94 Fornmul a 'fl b ID
Cfl‘ll"lel’L f‘I\C Cnl /y N tu Darr\\Ll nln la L a)

\ ,‘|\|l d ONT lde T uiall 4
1uM BAS Ssoucere354 |/ | €ash. ;sa:@c cloap /| qgg 85 O%IEOBASScore
o A 1 20 QL A A oL oL O _NL I'\ Q £ £
UJ= [® Rv _UJ’-I' O, JJ TOJJI I\IT/ '-r U LI OUJ
73.1#1 8594 36.01 859 34.07| F F F 864\ [ ri| Y 5.2
gos77| +. 1L P c 43 >10 NIA

(J T
808 71.89
O R
810 @ 1§ W C 423 | >10,<0.7 +
e,
810 70.7
810 90.15
clt
e
811 7 c 4.06 >10 N/A
Sh%
No,
811 78.46
X
812 O 7 c 445 >10 N/A
SR
F
812 75.36
[+]
R
813 . O O N c 46 >10 N/A
OH
1
813 8
813 66
)
=X
814 O 7 c 423 | <1.1,>10 +
T
814 31.13
i
F RS
815 O _ C 4.45 >10 N/A
N
L
815 53.68
]
HO A
849 O P Y 3.67 4.5 N/A
%
849 98.83
=
850 0 O e c 4.45 >10 N/A
OH
I
850 71.28
R
851 O 7 o 4.47 <0.7
NMey O oo
851 84.92
851 86.08
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/| off 864 93.12 i H\ \ 947 \ r' Y 3.14 1.14 + | H
947 70.4 970 C5.54 6.7 NA |/ ~ s off 970 32.33 H ~
w0 207007461\ N C 4.57 >10 NNA [/ | off 971 84. 2BCT/AV2008000914
3.95 > I0 NA / I N9 OH 972 30.59 973 C 4.6 >10 VA

F | / OH 973 42.38 SUBSTI TOFfE SHEET (RULE 26) WO
2004/ 007461 PCT/ AU2003/ 0{&09]]4 95 Formula Vb ID
ormaula Nif

Por sl o \Nahl A D
\A L~

Structiiwra CAS Al (V/ N
L 1T UoTC OUr o A \WNJ R4 A ‘ ™~y \J,_lv]* A~ USF’ 1 Wi T UAT UL Y A LI

. I_ll_\\."l
Scorp | C56mit@uM | ~ [806ad  GorkvBR)| <be2) "SEY |+ {200 1mAs score
—of {806 FF—853 Y4970 7
854 C 4.5 <0.78 +
854 100
854 71.39
854 34.95
O =
859 ¢ C 4.8 <0.67 +
SR
CH,
859 73.14
859 36.01
859 34.07
|
£l F
x
864 0 - Y 5.2 0.77 +
L
864 03.12
!
OH =
947 O - : Y 3.14 1.14 +
N
SR
047 70.4
970 C 5.54 6.7 N/A
970 32.33
cl
oH s
971 NS O N C 4.57 >10 N/A
SO
[+]
971 84.29
x
972 P c 3.95 >10 N/A
7 I N
OH
972 30.59
|
F R
973 O 7 c 4.6 >10 N/A
973 42.38
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8 Noff 83 94.79 / 80 F ~~Y5.76 0.79 + ~ N off

860 89.58 860 64.83 OH, 861 C5.06 0.91 + N off 861
wW@720088074€Ve 863 C 4.23 <0.73 + "N OH 863 34. 9PCT/862008000914

5.01 >10 VA | N OH 865 34,07 SUBSTI TUTE SHEET (RULE

26) WD 2004/007461 PCT/ AU208%3/ 000914 96 Fornmula Vb I D

Structure CAS Sol (Y,C, I\g clo Per oxi de Vi abl e BAS
o sroggulajvh 4

Seor-¢—HE50—10uM-869- GuEr® 48—+ —0H-809 26 31
[ . P A - O =
862 a+, \ \suMnfa 75 2.1 eAS\ |boiMeN) clogp | TICI | YRRP BAS Score
806 ~ c 467 |<1.2,<0.9 o
By N/
OH
806 97
806 100
F O F
853 ~ Y 4.97 0.77 +
,
OH
853 94.79
A
860 | f A~ Y 5.76 0.79 +
OH
860 89.58
860 64.83
L.,
861 ~ c 5.06 0.91 +
v N/
OH
861 37.83
O OMe
863 ~ C 4.23 <0.73 *
OH !
863 34.97
o
865 ~ C 5.01 >10 N/A
¥ N/
oH \
865 34.07
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Il / OH 852 33.52 One 862 Ce. \' \ C4.09 <0.77 + | O+

862 51.52 862 52.69 F I / 974 Y 7.17 0.6 + | OH FF
wW@Z®4/00H61 \ Y 5.67 3.2 + / OH SUBSTI TUTE SHEEIT/ABR0BE000914

26) WD 2004/ 007461 PCT/ AU2003/ 000914 97 Formula Vib

Per oxi de Vi able BAS Score ¥D Structure CAS Sol

(Y,C' N cIogpICSO 10uMCh|ra&( OH ~. O ON 14683-61-5 Y

Q0 N.A—39 | HOo<ry Ho (J97BY3 0266964 v =10 NLA
o HOB OH stdbiu@l C >10 A [s8QACN) Hog P‘rm’i‘,"eo Yot'iﬁ BAS Score
O} 1 oN1 L 10 N/LLLA
4 "LE ‘UJ.‘I’ A\ LU LA B
809 e c 535 | <4,1.8 +
809 26.31
O < Y 5.75 2.1
852 A, \ . . +
® "
oH
852 33.52
862 oMe O \. C 4.09 <0.77 +
SR
862 ~ 51.52
862 52.69
974 Y 717 0.6 +
975 ° Y 5.67 3.2 +
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gaYCH cH \ NC>10 NA a 802 |1,C CFl 803 ECl N C
>10 NA \ NA 804 CI N>10 OI% C~t C >10 NA 805
W@200200MA 807 | ' N HC-CH i 816 C >10 N A PEI/AUSD3/000914
C>10 NA a0 HC~CNa \ | , N C>10 NA 818 819 C >10
.N'A HC CH SUBSTI TUTE SHEET (RULE 26) WD 2004/ 007461
PCT/ AU2003/ 000914 98 Formylg Vib 1D Structure CAS Sol

(Y.C.N) clogp Peroxide NIMBEI£0BAS SCG."E povx Soloryneis LU/ B
V820 F \ shefare10 N/IA cks N{SoQHCBR ko >1lseh A qoum [BAS Score
Xy, Chiral
d ;E > N/A
39 07%—_0)/0 ) 14683-61-5 Y 90
HoMw
HO "’OH
S
62 o 20266-96-4| Y >10 N/A
HO'
OH
¢l
R
800 ' c >10 N/A
ST
CH,
i
=
7 >10 N/A
801 ® J e c
0. C
\(
OMo CH,
cl
S
= >10 N/A
’ w,c)\c»s
t
E S .
P >10 N/A
803 ® » N c ‘
]
Hac)\CH:
cl
R
P >10 N/A
804 I N C
o
H;c)\cﬂ;
@
805 SO ) c >10 N/A
N,Jl
=
P >10 N/A
807 ' " ¢
oo
c >10 N/A
816 C
O F
817 CO c >10 N/A
n,cicn,
[v]
e c >10 N/A
818 oS
H,cleﬂ,
il
O =
819 O O N o] >10 N/A
»scj\cH,
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822 01 - NC>10 NA Il SQ823 C>10 NA M4 Ow
824 C >10 NA Hoc W f / 0lb 825 C >10 NA 1sc , %
WEB264WHE0 NNA M a6 a F 1 \ \ LF 827 N C >1BCNAB2463/®0914
a6 855 Y >10 NNA 856 C >10 N A HF~w, 857 C >10 N A
NO ~C 858 \ r Y>10 NA F%Na 86\ 1 ' NY >10 NA
Np CH SUBSTI TUTE SHEET (*_ RULEIQ%{) WD 2004/ 007461

DCTLALRAONOR. 00NQ1A4 QQ Lh . - Daravi da \iahl o AS
T ~7 7 TN U OUT O OUOUVUATT S T T N monrT O LI ) L4

e OO v T VT T O Hrl_\\_l
$rore | D Skuctiet ure CAScEDl |{oMy.ENiN)cioab ORI E0 YFTINES score
\/ 1 _NLA OA7 A L1 p,0C0O M
y L LI\ '/ l—\q OUT U, . T UOUOUO0O A2
=
820 F O W o >10 N/A
o
F H,c)\cu,
821 ! W c >10 N/A
s
822 o O W C >10 N/A
H;c’(LO H,c/tcn,
823 )%O c >10 N/A
ne oy,
O ‘CMa.
824 Yoo C >10 N/A
5
He' e,
G
825 S® c >10 N/A
K e,
®
CH,
826 ‘ c >10 N/A
HE' Yoy
rEF { ~
827 @ O W o >10 N/A
H,cicﬂa
s
855 ! " Y >10 N/A
*u
856 , c >10 N/A
oo,
O R
857 O g C >10 N/A
Lo
O RS
858 O g Y >10 N/A
F H,cj\w:
]
H, s
866 O O W Y >10 N/A
H,cicH,
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NA >10 0 Nve HCCH NO 1022 "% ' 0 >10 N A

SUBSTI TUTE SHEET (RULE 26) WD 2004/ 007461
WOEMDAMIAG03/ 000914 100 Table 8: Test ConmpounkCT/AU2003/000914

Cytoxicity Table 7: A(3 ngr oprotection [ Methodol ogy

as per Assay 2(d) [MethoddFo as per Assa 2(c)] %

i nhibition Abeta PBT% @\ngOuMPBTtoxmlty 1

78 90 77 1 16 41 95 158MHYE, 429087 7o 2

5 [L00 92sfidudS 28 |47casd 881 @GN 008 ‘ﬁv{g‘o% gm0 Bsssore
- 7554 89 97 61 5411005 3 59 89 97

A4—IY JJ LUO 4—3%

55 59, 89 87 92 101 89 131 806 99|78 38|806 36 N/A
86810 57 810 11 853 93 79 39 853 31° 854 94 81
36 B 2 864 100 88 37 8(?4 13 1947 100 94|51 947 3

048 10§ 79 859489195095 8889 9505 952 98 91 53

10
9521 13 95 01 85 53 953 25
868 ® e ¢ >10 NA

1022 H,c’° . >10 N/A
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968 103 87 82 968 6 969 91 92 90 969 2 986 96 85 60
986 7 987 92 90 87 987 5 990 95 88 57 990 18 1002
wW@eh08R07341 1002 17 1003 nd 97 38 1003 17 1005PeALD3/000914
95 1005 1 1006 nd 92 52 1006 7 1007 nd 90 43 1007 9
nd 94 32 1009 16 1010 nd
31 1011 21 1020 nd 85 83
1020 4 1021 nd 93 81 1021 1 1031 nd 85 81 1031 8

1008 nd 86 28 1008 9 1
88 27 1010 12 1011 nd

1032 nd 83 42 1032 -2 1033

34

nd 80 70 1033 38 1037 nd

Tale$7 Test3ZompswBS ClytaxieitySHER
FOet A3/ dd @80 Assay D04 Tabl

T (RUIERMEY: AHNey@apyqtivn
e 8 Cidethoddbdeasipeeadssay 2]

i nhi bition

Abeta PBT 0.1 um!| um/l
1038 nd 93 83 1038 19 1039
92 89 1044 3 1045 nd 90 86

PHED49 6 0.1080 nd1@ 88 IRBH 6

QuM PBT toxicity

nd 94 87 1%3shibition044 nd

1045 10 1048be¢td 93 89
1@BT nd 87066ty 051 23

052 nd 6§ 32 10&2 19 77

41
42
45
47
53
54
56
59
89
806
810
853
854
864
947
948
950
952
953
968
969
986
987
990
1002
1003
1005
1006
1007
1008
1009
1010
1011
1020
1021
1031
1032
1033
1037

95
90
100
nd
96
89
108
89
87
99
100
93
94
100
100
100
95
98
101
103
91
96
92
95
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

100
87
92
88
95
97
74
97
92
78
85
79
81
88
94
79
88
91
&5
87
92
85
90
88
82
97
100
92
90
86
94
88
89
&5
93
85
&3
80
88

100
79
67
86
100
61
31
55
101
38
57
39
36
37
51
&5
&9
53
53
82
950
60
87
57
34
38
95
52
43
28
32
27
31
&3
81
81
42
70
87

1
41
42
45
47
53
54
56
59
89
806
810
853
854
864
947
948
950
952
953
968
969
986
987
990
1002
1003
1005
1006
1007
1008
1009
1010
1011
1020
1021
1031
1032
1033
1037

16
12
14
28
13
-75
100
17
22
-31
36
11
31
22
13
3
9
5
13
25
6
2
7
5
18
17
17
1
7
9
9
16
12
21
4
1
8
-2
38
4
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1053 nd 100 105 1053 -2 105
96. 44 68.25 1056 39 1057 10
W@2004/0E41 60 1058 30 Table 9.
I nsoluble A/3 in Transgenic
[ Met hodol ogy as per Ass 11.
fraction. Insol ubl e fractlon

19 PBT AR codt 29 PeT ]

5 nd 112 57 1055 37 1056

1.84 95.02 1057 4 1058

Level s of Sol ubl BCHAB2aA00914

Mouse Brains.

] Test Conpound Sol ubl e
change conpar ed vvlth

038 negli gl?aﬁl o ZO/{) PBT

21 DDT 1
1LUoL Ticyrirygrorc Z L L ™4L]

10. Blood Brain Barrier Peng
per Assay 14.] Test Conpound

LYoy 10,800 P PO

traJtﬂim(;]r: 7 ‘M%llﬁﬁ %%]ogy as
-1

Upt ake Rat'
> 50%. PBT, 883> 5006

0%

10384 50% 88BSTI TWFE SHEED (RLrLE é@?é\m 20047 007461

10881/ AU2089/ 000912% - 1087 Ta
10pdoperti @d [ Met$bdol og§d as
10482) Solwdi lityPM 6.5 SB6ubi
109%.4 (gpWL) 0.093 M HC 89’BT1
105085 PBRH033 3598 3.1-8g2 <

10399 12. 84 25 3gi-6.2 2469
1035 25 - %1256 598 3
1053 nd 100 105
1055 nd 12 57
1056 96.44 6825
1057 101.84  95.02
1058 82.47 _ 54.60

oI

bl e 1939 Physi dcheni cal

per 1844ay 13] 3Conpound PSA
lityod§/ m.) cledg P E Log
331049 3.1 361-6.2 4. 32

3. 108051 1.3% PBT1038
2.9305PBT1050,80.0 12.5 -

1052 19
1053 -2
1055 37
1056 39
1057 4
1058 30

Table 9. Levels of Soluble A3 and Insoluble A3 in Transgenic Mouse Brains.

[Methodology as per Assay 11.]

Test Compound Soluble fraction. Insoluble fraction.
% change compared with control. | % change compared with control.
PBT 1 + 50 - 49
PBT 1033 -37 - 29
PBT 1038 negligible -37%
PBT 1051 negligible - 21
PBT 1052 negligible -22
Table 10. Blood Brain Barrier Penetration
[Methodology as per Assay 14.]
Test Compound Uptake Ratio
PBT-1 Between 10 and 50%
PBT-1033 > 50%
PBT-1038 > 50%
PBT-1050 > 50%
PBT-1051 > 50%
PBT-1052 Between 10 and 50%
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PBT1051 44.6 < 3.1 < 3.1 3.58 2.64 PBT1052 46.0 < 3.1
6.3 -12.5 4.22 2.85 5 Table 12. Transgeni c Muse
w®e@isi04emunohi st ochemi stry [ Met hodol ogy as pePCHRaB03/000914

15] Mean plaque % difference P value score from

control (shamtreated ﬁ% mal ) Sham 3.5 1033 2. 06 -

41 0.018 1038 3.0 -17 1051 2.13 - 39 0.0037

052 3.2 -8 SUBSTI TUTE SHEET (RULE 26) WO
Tableééol’)ld@l?%ﬂlmg%%m%%ﬂ/ 000914 - 103 Table 13(a).

[MethEAsspasQ¥dr mesdycl 3par amet er s f ol | owi ng | ntravenous and

Oral Administration of PBT 1033 to rats. [ Methodol ogy
—_as—peL_Assay—éLa ter 0Q30701- A 030701-B Mean {SD
ConfpRufil 1 LSO 0F BoMIAlSH: ¢4 Y SotulBeP@gMas Yr eHo@Pse E Log D,
1.84 162 1. 731D. 16ufnil 31.21 32.66 =L- 3.05 h
(my/ Kg] Cmax (JLM 0570 2. 48 1. 691N HCD6 4.02 1.36
691047 —Tnax{(nn)—20- O’JLK% 7166145 6052150
PBTﬁlo 61 8312 (pin) $2.25 53.29 521792 0.73 -432--4 --185
é}‘ﬁ & 90. P8 14569 uq 34—38.69 - VOB gEng
PBé"l 11. 2658, 03 33317-62 - --- BAlYb -- boo 132
25 45 5. 04 75, a~ Total Iasma cle nce
PBI1E38, | BAORS) cu at dd- %@%ﬁg he t Puhcited Al 6%56( 2.92
t| g Parapgetegrs fol
PB&i{%ivnno%@ n’géosk tratlg?‘we ?(30 of PB% 038 t02'98
PBT3bS1 4.6 <3.1 <3.1 3.58 2.64
PBT1052 46.0 <31 6.3-12.5 4.22 2.85
Table 12. Transgenic Mouse Brain Immunohistochemistry
[Methodology as per Assay 15]
Mean plaque % difference P value
score from control
(sham treated
animal)
Sham 3.5
1033 2.06 -41 0.018
1038 3.0 -17 NSD
1051 2.13 - 39 0.0037
1052 3.2 -8 NSD
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[ Met hodol ogy as per Assay 16] 030410-B 030410-E
030410- C 030415-E Paraneter Mean -SD Mean SD |V IV PO
wodivwazet ed Dose 0.34 0.35 0.34 0.00 38.74 32C#HAU2003/000914

36.60 3.02 (nmy/Kg) Cmax (M 8.06 2.84 5,45 3.70

57.77 68.48 63.12 7.57 Tmax (mn) --- --- - 45 45

45.00 0.00 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 007461

PCT/ AU2003/ 000914 - 10403Table 13(c). Pharnmacokinetic

Paraneters followi ng Intravenous and O al
Tabkdi3(a)i Bharatacokinetif PRBetddS dhllowinglnéravintsand ol dmgnistration
of PB$"1043% 8@atsl 6] 030415- A 030415- B 030415- C 030415-D

ar amet er an + Mean +SD 1V IV PO PO Measured

[Meﬁsé%lf’@irf@f/ﬂﬁh{?”@’é 2.05 2.21 0. 2 3 35.14 26.25 30. 69

- 6.29 C,,,ax(l\/p 33. 93 16. 88 25 41 + 12.06 61.00 7. 03

Parameter 23 Oésmé Al'abl elﬁ%ﬁ 03047% ér2 ﬁ%ﬁ)_p
i 4—n4-§9—r—a

: 4nn PQ\f PB
Measured Dosg 051 t Q41 at §. [i\[gjhod" Assay; 16] 039506- A
(mg/Kg) o

06- B 030506- C 030506- D Paranetier Mean +SD Mean +Sf
_Dod698126 277 2006 |0. 283634, 24

M 2596 3.03 . 996‘

: : mm)_---|--- ---
tun i) S0°7 {if& 2 52 4630, 0. 32
Clow’  200. 09(365. 12 38269 + a 153 24 135.58
(L/min/Kgy 44 4+ 12.8 --- --- )
Vd]; (L/I(g) 6.86 11.20 — —
BA (%)° 25.45 25.04
5

a Total plasma clearance
b Oral BA calculated using the truncated AUC o.1560.

Table 13(b). Pharmacokinetic Parameters following Intravenous and Oral Administration
10 of PBT 1038 to rats.
[Methodology as per Assay 16]

* 030410-B | 030410-E 030410-C | 030415-E
Parameter
v v PO PO
Measured Dose 0.34 0.35 18.74 3447
(mg/Kg)
Conae (EM) 8.06 2.84 545 57.77 68.48
T max (0iN) e 45 45
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vdB (L/Kg) 10.19 9.10 9.64 k 0.77 --- --- -- BA(%b
--- --- 37.96 17.55 27.75 + 14.43 10 a Total plasm
w@b@anemece b Oral BA cal cul ated using the trunkEr/at2003/000914

AUCo_1440. This value may be an overestimation of the

true bioavailability. | le 21 - Cinical trial of

corrpound of formula | or for the treatnment of 15

se A Pha |t f t
Tabled3fa)obr mepcolbyei rpmgters folloying Rt yelguisani Qpal Adgunistration
ofPBTﬂQSOlttdmtt;.aken to study the effects of oral PBT-1
at ment | ndom sed, doubl e-Dbli nd,

[Meﬂlﬁﬁlo dv%egrﬁé{}f% {@d pil ot phase 2 clinical trial of

_ moderatel ely—severe AD B at i epnt-s- Tlm rty Si-X SthLaofc

wer e |r anoneiszed o[;ohss.pl acebo ‘and. ‘18 @Ts.d, [wodoms3@ |
Paramgigiyp| et i ons], |and strati. fM?é‘H*ﬁlﬂt*o 20 nore- |and_| ess
severiel y ¥ffedt ed Wroups. ’ EC.I BP trdat nBAt
Measuredbaski [Stical ly |significant enting cagnitive
(mg/lcg@t er|i or 211370n ove%0536 L n%i ‘?se\: er &P
Ats , 3SSH-TFUFE—SHEET (- ROEE—
Conx(38) IO 2508/ 007468 ' 37800014 %1-% 105 AfBs- cpoif
max(nﬁn)%)- The e._per E esss- seyerel y affxgct ed s
—gt-oup—(ABAS-—<tog 25)—detertoratedrnegtgtbly—over——
5 . -this interval, so cognitive changes coul d not be
Tableq'ﬁ&)r Pﬁhﬂﬁﬁﬁﬂﬂh&lé Pirametérs 3b86WinB a8 Red it Ande0 41N ninistration
the PBT-1 group but increased in the placebo group
OfPB?HQél 6‘0![’} S- Pl asma Zn I evel s rose significantly (--30
[Meth¥ology &J}A@reﬁ:{aﬂ]qr oup. 5 Dosage Several considerations

drove the choice of dose. In previous studies on
transgenic mce - doses of 20-30 I kg—of PBT-1-orally_

dai ly fof oﬁosue.AdﬁxféovsS;m osasdsec |y ombéEnt |
Pargmetehni bji ting A(3 accumu r 2-3 fonths of |’
dao ofl_ 15 - 292k

treatnent . The hunman 10 egin-valentl dose of

Measnmgd Desg i|S C e p Nkj k) otli c e p
(mB® 1 (600 0y pd) qi 2? igbf"%&gri t &g'gé;of

al I Cbl CU all

Ca adm nb%er d bt dl d y@i se copgern
e3¢+ y. The ~gdose—of 133

wei §ht . lis wPt hi }
he mhfoect|i vessdase| 282
Iy about] one 15[
there lis moe dat
_the efflectivene

we F—easonepl-{-hat_;
0'3996 pe“l‘?@s oy

TopeffpiRYy/ daly, assuniing 75 K¢

t,j () Sane Ofeer Of amsni |
Lire ut dll gHIIfL mouse mod

en t hes.ant iibies.sx da
(“‘Li’?ﬂﬁfg transgenic muse.

vVaL/Kgglose
eftect ;

ficial
a B 3 L—t—h‘a'n'—t_": e - LB YA UT T Ilb BLLAA®E=AY]
10 Toiplplgsmacslerdyccet al ., 2001) Therefore a trial |ength
Orsf Bg%ec:\feéazcgd Biing theatmea@é A3BzespnTias vplge @Wr%anrﬁaie@sg}maﬁon of
thetree blviavailabflityhat i s effective

Example 21 — Clinical trial of compound of formula I or II for the treatment of
15  Alzheimer’s disease.
A Phase II clinical trial of the compound of formula I or II for the treatment of
AD was undertaken to study the effects of oral PBT-1 treatment in a randomised, double-blind,
placebo-controlled pilot phase 2 clinical trial of moderately severe AD patients. Thirty-six
subjects were randomized [18 placebo and 18 PBT-1, with 32 completions], and stratified into
20 more- and less- severely affected groups. The effect of treatment was statistically significant in
preventing cognitive deterioration over 36 weeks in the more-severely affected patients (baseline
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20 in the transgenic mce is chosen. The final dose of

10 ng/ kg/day is half of an effective dose in mce.
wab@4m0As6t i ng dose of 3.3 ng/ kg/ day was wi t hi nPCTIaUS@AB00914

order of magnitude of the effective dose in the

transgeni ¢ nouse nodel Bgt only about one tenth of

the anti-infective dos% The study was powered to

det ect bi gchenical effects on netal and A6 |evels that

ADASy981 22 De Ths neHormpacs ghthedasgrict eialy affectod ggams@dpAS 1508 re?d)
deteriordt8MAERIBIK]y %ﬁ/é&d;lrhs infeXRESb Ve e Wﬁﬁl&%kﬁ@hmmated in this

sratunt G5 A b PR R Paﬁu}ﬁi’ gl R RoR

(p<0.00E). PrasmiaZadetels tdze seuifeantlyof =30 hm tha®Blel gwupnke 30
i nformed judgenents or decisions, "Consent to Speci al
Procedures" adm nistered by the Victorian Cvil and

Dosagedni ni strative Tribunal was obtained for each

parti Eﬁe@éﬁi cdt3 der?egioﬁs HRyve GRS oF '3105(?I elh ;Br%usj%%mﬁésf on

I n addition, [ ar&g]?consent was ned fromall
transgedg Biics, dogep of %Qrép ag/ke QPR <t orpily ﬂazlb}afos .fm sRes week were

markedlcBfective: é%‘i’ﬂilﬁﬁﬁﬁ iccﬁt&ufgﬁ@n %fté&OZB ﬂdlﬂ?ﬁﬂt%trﬁ\&ﬁ The human
N TR T U

mg po GodyniHoweswer, Hiis chagpioyael cftdogs) adhiasteted dyr mowtks,ph@déraide concerns
about $ﬁ§ﬁf3x§%{)};| cal trials unit, Mental Health Research

f Victoria and at the Royal Mel bourne
Hospi tEte.stagting doseanfBor migheldayi saumBSgBSHrayEResMREiaht, is within the

same cﬁ%tj[o'i:-n%a it gﬂﬁ"’éﬁgcﬁneﬁlo? Gl tl%—@g&gélglg ARbide modgpﬁut drfly about one

Ver e: consent i agnosi s
tenth of thshamibiotigPosg NI NCDS- ADRDA criteri a (I\/t:Khann et al .

1984) ;Sifike Ne%as avEAh ﬁ%@r@{h@'tﬁaﬁggﬂnid msua(e&%mma iR s of

s B2 S ISyt B b 3 g onar
of treaftfer? 4hiandhe 9dQneqiaivkationgf die thong shaly (@heingas bl.,02001). Therefore a

trial le{qgtgtog %{5 rergk ! ' N v%{agg e VIVPgtCL %eﬁxg c?&%aém &et-tﬂira %@ RBGt is effective

in the pansgeiy rmems@homn ﬂlhncfmnabdme iofi i @ srg/k gdayi i ﬂvtagowen effective dose in
excluded if they had a history or clinical evidence of
peripheral or optic neuropathy or had co-existin

i | | nesEesstartingsete of 13 siefkel drt Warayyithia e %ee%rfi%roofg magnitude of
the effEQB/RI doky B thé %ﬁigeﬁﬁ moRE ibdeD 'Bdﬂ@ﬂly @Bolonk kéﬂﬂ@&ﬁtﬁs anti-infective

PN A M QR —"

in the Stehemagitidefas tusy sexmrin eledtadgaii¢ studyit come 10 neasur es:
age, sex, prenorbid I1Q [estimted fromthe Nati onal
Adul t Readi ng Test (NART)], vyears of education, and

EXPERIMENIMoPBOCEDURFES-) al | ot ype. Study design: The

study pggeq igdapd! éﬁ 52 Ffﬂagxce Wlﬁcﬁmaﬁ%faﬁglcloﬁgemlﬂg c8hdeft from

roup ranaom ze y-SIX patlen S
individs whessrceaitiye fsichies rigy be amp@r%iatptth%%@tt@f being hmable to make

mfomf%a cs;g%hfenfsaﬁdie&hi%ﬁgi “@fogéknﬂ-tolSﬂe%Iall Prdc@dﬁ@@&ldﬂﬁnﬁte&éﬁy the
Vo oA S SRR EaSH st B S a3t B o

conseroh2dheit 6&hdabaf Ih ad@Bomyhibd farty consent was obtained from all carers. All

subjects were stabilized on donepezil prior to commencement of the study. The study was

mice.

approved by the Royal Melbourne Hospital Research Foundation’s Clinical Research and Ethics
Committee.

Study population: The study took place at the AD clinical trials unit, Mental
Health Research Institute of Victoria and at the Royal Melbourne Hospital. Criteria for inclusion
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fromweeks 13-24, and finally, 375nmg bid from weeks
25-36. Study procedures: Screening procedures

weorgised of a conplete nedical history, phyRCTAD2003/000914
neur ol ogi cal and opht hal m ¢ exam nation, blood and
urine tests and psychgmghéig tests (ADAS-cog, MVSE).
Nerve conduction tests vi sual evoked responses
were conducted 20 between the screen:ﬂfggpand basel i ne

in the sfydy; wee11pimEd icarseat; BAzgTOpis OfRrebabls MR DY NENGAIP-REIRDA criteria
(McK}ﬁﬁ’xh kgt @98®0AD%Q£s§ﬁér@SMﬂb%@gmﬁ%@4DAS ddgagraeh ev4ll,9984) score

or 153, S e e BN brbin DS ST L 8Casap et on

donepeaildngy dr |9atg fonhisleas Ganhorets; Telbtivegor cardrawilingBndl 2ble to support the
trial; al%lg:;tcr gcr%ﬁ'élgééltg{l %Yn &1\6{@ %lllfma\?gg ot i fﬁﬁ’&mﬁ@@& S were

ecu unc ure exce on weeks
12, Dstigas mds @@luménf ﬂahﬁizadmh@t%b pr elénied ewydemﬁ of peripheral or

optic nb@?gﬁw bf‘ﬂacﬁc%t Qﬁgtﬁ{g i1t e@&r%@tqﬁﬁt@b BRI h Al hRRled co %mtlve

bi ochem cal teadouts ‘except ‘for Zn levels whic
functiopepeve eandyction erdllaesses habmay ba"/ﬂ’g@{foué‘éiﬁ the adyerse event profile.

The foﬁ&?ﬂl@ Q%Ut&rs Fcerdobiamel fa]’g Biselhd tfoQIeﬁﬁﬂﬁl?& if fhe@b@fr@la%ﬁ with outcome
activatio a fr er
measufi b sk OB JO L e e Mgt Aty RE g Tese@ART))
years of kduki)mnyn czindrapoaﬂ)o;ﬁétﬁmﬁc&po@rallampe vvas a change from
30 ba N, $Co A .
basel i Ee gy e %Eld&/&\?as f%ﬁ%&%%ﬁé?@%&%ﬁ)ﬁcggﬂgﬂed garallel group
randomaed dﬂs@e iﬁhtrty sk patientoarsktheib caretsywese reoreitadrie pertisiffage vath
patlentg\?:%xﬁoﬁllrgerd%@ﬁ 1t1hlec1'E1? R& Hstcbﬁlg eﬁH&rPB’laif ot 9&%9&; ihe AMRIOR of the study

trials also use S-cog the|r y
was 36o\u¢ed<@,&g1%é Selrdosagermeelomg b1§|from wg%) I 19%8%?5&?0 50mg bid
from w&eﬁ@mm dﬂ@%ﬁﬂ?}’ﬁiﬁigﬂﬁd‘ﬁt@m wests25c3vll d be consi dered :
a it _was, necess :
Fat i Qi rabe iRy et enins pORutts CoRangd of & odtiglefpmedical history,
physicsinhytretohieal ﬂﬂg:rphtha‘hmd examinwiont bleodvid uridertests at pyehometric tests
(ADA?< ﬁBg é\glyf\é?ﬁ) NFrvg ﬁ)g%l%ltl A tés@ :in'a' V‘féuapevdk@a %sébl%\é’s BREEDnducted

I ncor por at
betwednrihe seregriingind laasslmq ysits to @roxa@@@bwhn@mﬁaswm@}t Rlged was

collect@!i ?& %ﬁjﬂ&kan%@B%z?l g Ljp_lfé‘é SﬂlEé\%Tst&%%éL‘fgls ZihA ‘A\@ﬂﬂ)r‘%@ PR@bmization.

All patzmmqm@m@ilthpwnmmaz/demﬁd@nepeq gnd af.l\pélﬂwt? Ergpived 100 mg
V1tM1ﬂ@%5§ntchﬁﬂ§@t\/b ¥r wadkisur e enzyme- | i nked

I Mmung ent assay for det ect.i on

ol yoL3PeR SNplsE SeTAaTlec Ehy enies iR NP eSS Hcaspt on weeks 12,
24 andﬁiﬁ%@])erpﬁheyr%rélaﬂ]:bct(eﬂ by aA3dRyellinPtalaer. Tae prosadiveldthange did not
ot BEP R Rl 28 A S PO a0 Bt 0%
depresgdefpkitabls aserresilt of dmffsneneasu in platefeieactizatipag. Mﬁa frem these intervals
weretﬁ{rgmdé edcf?&EQnMﬁéés were cal cul ated based on

curves erated on each pI ate. f?
sanpl e@uécaWI neeveHrasii oy prRmapRlneel effisary meﬁ dv9graschange from
baselifdcBrerStBe @ﬁﬁ@m@ EOn BRI ot BaseliBSMT &rRRstks #eld, @Biahd BY. This

e Sy e S DebB SH HALH S2hy Bl Ghaponcis s
as don.@békﬁlﬂﬁrhei%ﬁﬁcabg) tS4ie also anat APASscqy mvhauplimagestednegeasure
(RogeI(s 28l n1y99§5 %ho’ugg 981%2%‘0118 neuropsychological tests could be considered as
secondary measures, it was necessary to avoid fatiguing the subjects at review. Therefore the
only other cognitive test was the Mini-Mental State Exam (MMSE). The CIBIC+ (clinician
interview based impression of change incorporating caregiver information), a subjective

observational index was also conducted. Plasma AB, and plasma zinc and copper were all taken
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Therapeutic drug nonitoring: At weeks 12, 24 and 36,
PBT-1 bl ood | evels were assayed by HPLC with
wappropisat e val i dati on studies (Centre for PCT/AU2003/000914

Phar maceuti cal Research, University of South
Australia). Safety rregsygﬁs:_ St andard adverse event
reporting was conducted d 15 bi ochem cal tests,
renal _.and liver function, conplete blood exani nation,

every fQuEWETkSi tanin B 12 and folate | evel s were docunent ed

at eaghonbls inkhitiboll cﬁ{ﬁﬁé? snzf[vme-mﬂ«redmmwosmnmkaﬁ(ELISA) for A8

e B3R b BenSSHRELBLE Sl FRTMLR D SBIEAY o nper

Plates wereduashedadbiotngsted noAo frOhaksraddedx Boumbaritinodywrae detected with

streptas{aﬂld Elfé%l %ﬁroﬁnﬁﬁ%ﬁg Ehﬁ@rﬁ@lclgu?cpﬂla r"fh% aiﬁa%ﬁﬁir{(eh'ﬁaolm

SCre
tl‘lphcalezi WQHIS Wrd caleulapg tagdopstentardeuryes mraéqdaan each pidte. Plasma

sampled @gﬂeﬁi&h&te@%tﬁ s?ﬁtﬂbﬁ@ﬁ%@goa&ﬁg ARLEORERMs0 é&@é}%d to confirm

t aken I hdependent contractors (Kendl e
measuicRER FHAD AEACTas dhd EXRCENIINOR SHHEED T THgeRt ons,

I\/EI bourfs) levElyi NRREEW ERm&ikiired ayyncmavﬂg g&@glabma #nass
ni fi cant |ffer§¢[@ﬁ n c agggoo I)rom asel i ne
spectr RISy TRy RRATPSi 3¢ variance was the
pri nmﬂadrapmﬂzhoﬂugﬂnon&ﬂahgam weekstldt 24 tnd 36, PBT-1 blood levels were

assayeé%»? Eiase | ne(%gﬁé &ﬁ)ﬂatgehﬁhé RALIRALS y(@gmré kclr'i?ﬁﬁ*{\f‘c%ﬁﬁédl E@ésearch

primary design
Umver@@yeﬁ%wthlﬁylsmlg&m ficant covariates were introduced as

necessgy méaswegr §tﬁﬁ<§§d REL RN B RPPBinG Ry a8 b AR ICAU
nmeasur e re ana usi ng exact St atj Stl cal

biocheppitah irsts, Tomalanddiver HsHRRFOERISio Ropd craBwation sprgn vitamin B12 and

folate RSEY KREd @itubfenfed GO Edchl adit. d1d Mdesd i PeHiphomsiednd optic neuropathy a
ur enent. occasi ect .an

lme 31 (11 d 9 to dﬁﬁ gf({ect of nerve
neurological crammarion 3% PAGUGIPdd Pt 87 KiSpal AN gEed IrRmEEh
condu@fmwnmléerObhﬂﬁlmm extminatek wafe condhcted alvwrd@amg, week 16 and prior

to the %{5’&3 hl gsalt ?nyEﬁgé% fdofl&? 8%&?%?&%%?3%%% ga%lﬁl?’%ed per
obser VR aipnemirniipmand pratistical @rolpsis: f@t@mqnﬁﬂn@g i management

e SRS A N M AL R e

SolutiqnscMefhowne)- Baridense Aygittipasy ¢es ndieated by F‘)ilgéllﬁﬁa ?exﬁ@?f‘em change

from bagdiht bb&ebeR iRhtneent drnd ARy s SIF m@k}me L3573 mlfd moﬁm idethod of
SuU Cl en

evaluefRg paticdLai s Wrilohe Hop B S GeY ot of pisdlind Bbing the
primargdesigh fadne. Bats&tliailh&i grlifices sowetates ivteye intiotiosedvaasiecessary.
lefer?cqxgsa %e?cgb ﬁ{)?ﬁﬁg S#E%ﬂy ﬂk%%é}eg Qve?é %%zlggsed%@@gle‘iﬁét@{aﬁstical
methodvial arder te ﬁfa,mm@gpowyn Sastidran the @@gn@@o@ oé pyogpﬂgtlon of 0.60 between
measu%[é%e%’c 3@85@1 G ?fao@zfefr %?]&e?&t %13 eHBs o(f Brr§ stﬁﬁ’c‘fﬁr@ déﬂaﬂi&?dlfference in change

| acebo o
betwesnegypups fr«aambﬁehnmwsﬁlsa@svoa d&laﬁebe@ eI 80% if 15 subjects

were rEGIRET SR rup. Biﬂéb @ﬁ ngAtionrtk 6f 13% 6ad bearbsavet /i sirhDarat
basel i ne TabI TB; han the treatnent arm

populaiiens. 1§ nati @Wé’ire]i‘?ﬁ tegr‘ %% Q than the placebo
group as estimated using the NART (111.4 conpared to
104.9; t(30)=2.27, p=0.031)
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and a lower |evel of thyroid stinulating hornmone (TSH)
(1.14 conpared to 2.00 mJL; t(30)=4.400, p<0.001).
wah@4M#RI1 and TSH were subsequently provi si onab€H/AU2003/000914

entered into analyses as co-variates but were found
to be not significant '9 gpy analysis. 15 dinica
effects: Changes in the ABAS- cog score at weeks 4, 12,
24 and 36 from baseline were subject to two-way

RESURAS| ysis of variance with factors of treatment arm and

basel iSi@jedt rédrRBMmeREMRI ddnyogrdpIe Ry-6ik stibiects RRRORSruited over a

ol SRSt e 8@(@%@?@3&3 L (e o e

protocal cnplysiedT#wo sﬁHi]ectE’B"Erellﬂttrfe@hedclgatrﬁup (Fl g. 8A). This

d f
LT, 207 a8t fued it helok S 2l it ol WGy orne
samplepintd. 9@y af tisAnedias AR ASraeglsione eitesginst(velobs <2H&25), yielding
less-segt%rgfg/‘:a&ifl%ore 3EV&LL ?taYﬁetfed 5{311%9 =% € H]e fie t arm and n=7 and 9

, ication o e‘into su ects €ss- or
in the plpgebo agmyissRacively}- ect ed (basel i ne ADAS cog val ues <25,

>25) Miegbepsafill a6t & ffesdrSss\Wehddicthp Ihﬁ:vsioldg; alaﬁd/aﬁméa\i parameters

oAy S e b 5 4 PR e
placebs %foalp uRestimated usag kis NARTSQIQIMbeﬁYtheddd) o€ iid®s2.2M, p=0.031)

t trat t 4 [E(1,.28)87A L
o 05 IR0 SR SuR AR Aol B A4 gkt hol
t(30)=4T#0G; p0 £0d). e NART nnhdlSEdwert sub@lquaﬁlymnovmuanalbwmered into
analys%ia%%g ﬁfe?%hts&rhr%%mﬁi BHelof ?i%ﬁﬁ Ealﬁé 1o zlnaol

€ nore-sever ups

di f f erEvieal;affesisafh %n@ﬁgéthﬁr@rzﬁz?@élsﬁﬁé avwécsaoéZ 24 and 36 from

basehn%%r@ SLCH edt ﬁi?;;lo lan#) %l/@ 8P Paritnc¥eetk Tactdrs I thedneVBSmPand baseline
ce o 0

illness E@Wtbelr]]ne Tpcagg of a‘lf§£1%68 F%épﬁ%%?cé% sﬁ{ésrea %}ge_a?égglgterioration in
the plabffoatedatedogrom atssaeh Sxdmindtiorpincerial, coﬁtpabatstelthe’lEBTtlhﬁéﬁed group

Fie. S5y GuilRedd e R G sttt SRR Red B SR T e (A8 -3 84 0.070)
and week 24 (R(&,28)3.3 Inp0i080R(Fig 84%|As plantzdse themaofonolpitasifigct of
seventg%)’l‘3 éﬂfeé &@é{a&tﬁﬁ&?bn@&&tﬁi%gt c}rpofr tﬁéj %ﬁh?@e ﬂﬁg\'@ﬁbg Qéts fegse or more-

to det ec |ca

severe]@r@fng@ baselianDdy oeqssva W@G?_ZS)F Skeple ﬁﬁ@ct@fests w1th1n level of

severity @Hé\%’édjﬁi@ |treﬁtfi #h {h%gr%bfidtgﬁ)lﬁ@%@% %ﬁa@i&hﬁﬁ?&l $i8MBksnt results for the
eased vari a d reve

mar ke e 5
los-seurtg AR cR ) Pad i ottt STeTSPRETE e Bae SaieReam at weeks
4 [F(1.3BBAUT, panD1 BleskinekiDAqR(128)86 508y 001G} € 35). Thls trend was

maintagjgﬁ.@%‘yvte%}g% gﬁté%%%)%ﬁﬁfﬁ%;%ﬁn% g t16$1 V\@cranae g%rii?] 0% D e8 .068]. In

the mogd-saye@ly affSttecagrofips dtd chffetwca Inl meanschgrgeefromybasaing VA S-cog

seore 4 B OB 0G0 05060 £ 785 P\ b ot Gk~

13.24) gnd 93698 WeCl 180 sdv eBbrappentivelyt(Eig ¥ g 9B) .

Adm nlféﬁmit oR Pm@inaF}ﬁst% MRBCRSSO6AsalRA thetd Ve no s1gn1ﬁcant
Si gnli can

dlfferegggg)m B 2 Sveél Sot %:erbiﬁe o glgttfﬁmt@gt ?e%yl | a%% %ﬂﬁ/&%&ce n
individvabekélgat lbﬁ&'lﬁiesmqﬂasnﬁ%@ﬁ)/ﬁz Whs lafge dnd 1Dl redudD pgivetipithe study
to dete aréﬁf ?genligéva?? _gl%t]‘e%%{c%%ﬁ]?rgegag{c atﬁflge\é gxgn%e%%i 43\$\gﬁgg§v%s;eference of
individeBITA S 1¢vedsstb rbaseling mefexehior kevele praglswily detreasehvarirnké, zad revealed
signifi ltr%é/ﬂeﬁt eijfé?:tsc ?Tq‘%ﬁﬁsﬁ%&%@@e@ Q%&,’nifﬂ:@n‘s f¥6hé 78 Haleline in the

PBT-1 treated group from week 20 onwards; over the same time, plasma AB42 in the placebo

group increased (Fig 9A). Stratification by illness severity as above demonstrated that changes
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rel ated normati ve range (Rahil-Khazen et al., 2000).
Correlation of plasma A042/40 levels with Zn/Cu
Wwo ewalgr4essayed on the sane or subsequent occCaBCDAB2003/000914
showed no significant associations. An inportant
result of treatnment of §ﬁ9SUbJ ects with PBT-1 is the
par adoxi cal 10 el evati in plasma Zn (Fig. [0A),
ich is consistent wi r est ogatl on in the

were e‘Zﬁqfé Oﬁbdméh"elfss'é‘?}ﬁfﬁlm?‘%%ﬁt?%@%PB ynaptic zinc with the
bl ood A&ﬁinﬁst@hs@ ofFETQ&b@éSashcﬁtﬁéted iviith QK Asdnt tlevation (=30%) of

st B T e D S e B8 L) A0St o
Zn (9. 4qiM§l ugthamoledsﬁsm graipe haetobeloW hgerebtad nvehativasakies (Wood and
Zheng,laln 2 u? fLhs. 119crf:a|:s>,t§-{n %1211;185 zhhﬁq(dxg& % ?’P%QP ?r@a[tﬂatehfthgl%f?re represented a

ause nar
normalizatioh ef lavels cmcrontast amean keselisl leetiedf @6 (BgLM) b’Y@rg ﬁvilfchin the age-

relatedrﬁ%hﬂ%} JE%F (‘é@aﬂﬁ(ha@le@ edy1| ewed SCQIfreIE&Tn &f plgxﬁﬁﬂﬁ4§/h@‘1&fels with

- at t ai l osag
Zn/Cu %3915 asgycd Al tlws@rrr?g)rwéb%quer@ sgcaﬂ?ns 6110772@31 nﬁcﬁlgl?gef@é agsgeiations.

g9/ M, Ad BeRatnt HShY of B&mest of motsutg bavwsth@BT-il ¢atdke paradoxical

clevari L Rab A (HE: LG VBHEt 1 BRI P eSO rfRg n B Zo3-mediated
comm1ﬁh1&‘ﬁ$h’5&l§ﬁ1&§tﬂ5&'ﬁc(vﬁﬂltﬁe BE)odWDh&X00el dic4tea that, in contrast to a typical

metal c(ﬁ%g 3‘#5%&0 c?e%g %éoyﬁammg' ]tge m-ggi?el ?srr}é’f %ﬁtlgﬁ%? @3‘1‘91 at this dose is not

that of WarosaltissncTabekatorSaig |r@1amlzoq1@alh @fﬁnny 2t 8BJ- Pfosféhm@etals appears to be
1nsufﬁ %ﬁé%aﬁé@ (ré%i(eé %}I{sge@w (1'&%@1&13@1&9&: ?bséiﬁzezﬁa%-estal))hshed

8.61, 58-
equilibrigneef mefgl lgymeastagiss 7 8° 9 P=1.001 (n; % male) (53.1%

(47. 1%B10ba ?ev??@ofﬂmEI %@g@ﬁ;@@d&euwﬁmw rat {0441 daily

dosagqg@ﬁgéégﬁp@nag%%égswge ? 03 31&, 6%;9%0%@((1%0 gf/btg/ml respectively, and

did noEsibiwggE dednt eomelaiichs vAIINARASLO@, ineldl br A Sl6vel 9asBaPedisi the same or
bseiBAN. [ SD: i n-max) (8.86; 91-124) (8.04; 94-121)
subsequentpecastyis) 54y ADAS- Cog 26.31 25.56 27.06 P=0.571
(7.27: 15-46) (7.67; 15-46) (7.01; 19-41) Age of first
di agnosi s 70.09 70.88 69.31 P=0.591
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mean, (SD; min-max) (7.98; 54-83) (8.50; 57-83) (7.61;
54-83) Duration of illness (years) 2.41 2.31 2.56
WE20406761 mean (SD; min-max) (1.19; 1-5) (1. 08PCTLAG}003/000914
(1.32; 1-5) Independent sanple t-test (all tests 30
SJ) 5 $ Exact, _tvm-tg!if test. It will be apparent
o the person skilled in e art that while the
i nvention has been described in sone detail for the
Table }dr hasedine semaeznphigs apthkenelapealangiahles vari ous
nodi fications and alterations to the enbodi nents and
met hods described herein mayghg made wi thout departing
variabid 0 from the scopga®anple | N\@RhliYe® CONCEePfacdbSCl 0Sed pvalue
in this specifigasion. Refergaeps cited peagin are
listed on the follow ng pages, and are incorporated
Agemedderei n by this reference. SUBSTI TUTE SHEEIBY RULE 26) p—ggst
(SD;nﬂl\Aﬁlﬁa@OOM 007461 BGT/ASZD03/ 0B a8-81) 111 (FRBFERENCES '
varez, A, Alarcon, R, aza, C., Canpos, E O,
Sex  Munoz, F.J., Calleron, F. H.O,p8 Daj as, F. rr8Gentry M K. p=1.00%
(% mggctor, B.P., DM 10, F., (1‘7n]é’)§t rosa, NC@9%1998) .
St abl e conpl exes involving acetyl cholinesterase and
ApoEs‘%fﬁﬁ{l oi d- (3, peptide change the biochenical properties 5
ApoEd e %%eéﬁg%e ap ghficr ease thegneur ot oxi gty of p=1.00%
ApoE4l%Lr%%)§!)tg§§’/'§)s fibgITST The Jougr nal of  Neujoscrence,
18 1 3213- 3223 (Aehyga, T., Kebawashi, K (cddgsegawa,
A., Kiso, M, Ishida, H, and Myatake, T. (2001)
Estimatddhpadmamidinggtt omosaf hi gh- af fitnkty bi ndi ngodzet ween .
HIAEQ 9 y g p=0.03"
mean, (YBR@G-hogi des an@.sanyitaind J3-(poovein)  Ar ¢IR6; Birigghem '
Bi ophys. 388, 225-230 10 Avdulov, N. A, Chochina, S.
ADAS-Gpg, | gbavboa, U26310 Hare, E.250%, Schroed@f96 F. P=0.571
Qeary, J. P, &%:154bd, WO6:154997) LAl % hding
to anyloid b-peptide aggregates: preferentjal binding
Age"f%f_tdé‘ﬁ?ﬁ’%sterol C%/)gg\'] uroch@?@ 2? 20862 091 P=0.597
mean, (BEHBTEHer K, 8steh) Y, MESPEPESRL (edé' > 24-83)
. Neur odegener at i Di sorders:, J,oss of Fungtion Through
gginfggéfﬁneﬁi E[S}ncti o\r(%?llg’Spg)i nger. [&BgELisp. 2001%%5 i89_5)15 P=0.66"
Fovve!r {/ Har nessi hg the i nmune systemto battle
Al zhei ner's: Sone of the npbst prom sing approaches to

fight Alzheiner's_ di S imto devel op vacci nes.
T @eﬁgffﬁ 5318 t§eségg7l§%g%§§lﬁ T, Masters CL.
1 QExant twoadiled tegt urn. Sci ence 2001; 292: 2251- 2252 Bush

Al. Therapeutic targets in the biology of Al zheimer's
di sease. Current Opinion in 20 Psychiatry 2001,
14: 341t di8bCapnaseit ta theperspn glyiplpd us%fﬁp

alterations to the embodiments and methods described herein may be made without departing
from the scope of the inventive concept disclosed in this specification.

References cited herein are listed on the following pages, and are incorporated
herein by this reference.
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bromo, iodo, methyl, phenyl, propyl, phenethyl, heptyl, benzylaminomethyl, 3-aminopropyl, 3-
hydroxypropyl, 4-methoxyphenyl, 3-methylphenyl, 4-chlorophenyl, 3,4-dichlorophenyl, pyridin-
3-yl, furo-2-yl, 4-chlorophenyl, 3,4-dichlorophenyl, 2-chlorophenyl, 3-chlorophenyl, 2-
chlorophenyl, 3-chlorophenyl, 2-methoxyphenyl or piperidin-2-yl;

(¢)  whenR',R% R and R' are H, R? is CO,H and R® is OH, then R® is not
phenyl, 3-hydroxypropyl, phenethyl, 3-aminoprop-1-yl or hex-1-yl;

(H  whenR',R%, R' and R’ are H, R? is CO,H and R® is OH, then R is not N-
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(q) when R, R and R4 are H R2 is CO2Me and R3 is
CH then Rand R5 are not brono; (r) when R1, R R3,
woR00a007486 are H and R2 is CO2H, then R4 is nopCPABZOB/H00914
4- 30 chl orophenyl or phenylethyl; (s) when Rl, R5,
R, R4, R3 and Rare H, %geg R2 is not
2H-tetrazol -1-yl; (t) wh Rl, R5, R4 and Rare H R2
is CO2H and R3 is O4 then R is not 3,5-
morph%ilﬂltqm%hﬂplﬁé’ﬁ&ﬂmd}hmylfluorophenyl and (u) at |east one
of Rl (xp RSwhdR RN &Rd R'srdHNR? 1st(t@H bhd R3& W, @en R and R’ are
hlsubj ect’ in need thereof. SUBSTI TUTE SHEET (RLfLE 26) WO
not chlorya/ 007461 PCT/AU2003/ 000914 - 119 2. A nethod
accor dhng twhel Ri, R* hpd Rhaneti, ®F it 0O, Bomd®R sl Off, thdmeR and R are
not br Ig)orrrulal 'S eithe‘r (i) Formula la RB R NR2a OR
TE> 5 in which: B andR3arezasdef|ned|ncla|m4
1; andiR2a whenR', BoR! anthR] gredliitis QL and R ialOkithen R is not

hydro@ﬁte‘t aéﬂeﬁ %Ihgut ed C1_6 al kenyl; opti onal 'y

|tute onally s tituted heteroc
an ant@oxi d‘é{h‘in ake %&@E@ IS@%/e 5 I)Qu 3e @ﬁa&hﬁlﬁ is not 4-
methoﬁﬁh@ﬂleﬁ@thﬁylbhe ptp aiald yl %aw lUrb!rth4 aﬂlﬂﬁ)pﬂbl@l' 3,4-

dichloGRhiiy Wﬂé%a@?l?ﬁ 2335?39 Y PISTATGPRG 1 1 ut e

het er agycl y\k/hero]R1 (B’RRé An®W aredi, RARY 6RBN e amditiie D Tien R’ is not

are,or different and sel ected
phenyl Orrggng ﬁf_lFu OXB'tC 'on Hﬁ% E)BO}I FS’%H ed C1_6 al kyl, opti oqal Iy
subst i @ut edwizn B, & R?en&landdiotar@ﬂaamﬁ)}l 481666 Meuthsd R’ 4s pot toluene-
4- sulpl%c{p@%%hg r}ﬁbér)izﬁ”i@t fntoi’Bfﬁﬁnrl Rgle%fﬁ%}{@lhyf-yl @%et Fg)lplperazm—l yl, 3-

o1ln
benzoytampoprap- kvl pEpneRg: %éﬁ%wamam@bd@mm%améé -Bydregypropyl, amino
or hexfit@m H, opti onal 'y substltut ed 15 C1_6 al kyI

gﬁfolsfln l y S ¥ g#t]g aﬂf? b‘[kﬁgﬁﬁo(g?&? yOH then R is not

phenylhet er ocycl yI (Rlla SRlla or NRl1laRl2a in which R 1la

and are h if

sel e?léz fr\gﬁ? (;%{p# glgaﬂ%?y su‘%)lrltagilf1 qu %@tfHaﬁgP is not phenyl, 4-
chloroplpniyh rpabmqthﬁub@wdmumdplezaramOamommhn-loplt piparfiny -yl 4-
methy@ 17 qtgﬁdﬁoﬁfe}ié 4%(11&‘3}81{1&1%%3 ¥ b%HQ%%IhHlBﬁlQ) -1-y1, ammoprop 1-ynyl,

er oc form opt titu
hex- 1-wet5ehyée<gz@1p9m- B pmmké{hqm% hﬁ%ﬁ#ﬁ%ﬁy M@lanfgsﬁzﬂl' R14a

are el(fo?er hén RBRR agPRGie Hi, RF & €0IMaRad REIscOHptheh ROmnd R’ are
ional |y substituted C1_6 alkyl, optionally

g or o
not chlgr@yst i tuted C2°6
(p) when R1 R4 R' and R® are H, R? is CO,Me and Ris OH, then R is not

bromo;

(@  whenR!, R and R* are H, R? is CO,Me and R® is OH, then R and R® are
not bromo;

() when R, R, R®, R' and R® are H and R* is CO,H, then R* is not phenyl, 4-
chlorophenyl or phenylethyl;

(s) when R', R°, R", R%, R? and R are H, then R? is not 2H-tetrazol-1-yl;

® when R}, R®>, R* and R are H, R? is CO,H and R? is OH, then R' is not 3,5-
dichlorophenyl or 4-fluorophenyl; and

(w at least one of R! to R?, R and R' is other than H,

to a subject in need thereof.
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al kenyl, optionally substituted aryl or optionally
substituted heterocyclyl; or SUBSTI TUTE SHEET (RULE

WQ 2004042004/ 007461 PCT/ AU2003/ 000914 - 120 BCT/AU2003/000914
Formula Ib 4b R RRr R | Rb NR2Z ORL Ib in which:
Rl, R, R R2 and R3 grflgsﬂefi ned in claiml1; 5 R4b
and R5b are either the sanme or different and sel ected

from ti.onal stituted Cl1.6 al kyl tionally. .
2 upet A weledascaytihe S L i whickRic componnbef Bkdomia Lis either:
substituted aryl; optionally substituted
het er . +an antioxidant; a targeting noiety;
SO3H; ?ﬁé%é‘mﬂ%mm in which Rl3a and Rl4a are as
defined in formula la abov-'3or OR15b, SR1Sb

R ‘ 6 al kyl, optionally
substltuted C2.6 § optpnal | y substltuted Cl 6
acyl, optionally g or optionally
substituted heteros [ --ing provisos (a) to

(c), (&), (9), (h), U0, (K, (o)R%(q), (r), and (u)

as defined in claimjl. 15 3. A nethod according to
claim2, in which th®Rlonmpound of formula la is as
follows: Fornmula Ila NR2'a ORL Ila in which: 20 R1
is as defined in claiml br claim2; and RR°a is
optionally substituted Cl1.6 al kyl, optionally
. .substituted C2_6 al kenyl, SUBSTI TUTE SHEET (RULE 26)
mwhwf&b 2004/ 007461 PCT/ AU2003/ 000914 - 121 optionally

subst R R afld B e A@1deftidd @ndihiy1;568st i t ut ed

heter &@ay i§ II—Y optionally substituted C;.s alkyl; optionally substituted C;.¢ alkenyl;
optionally substituted aryl; optionally substituted heterocyclyl; an antioxidant; a targeting
moiety; CORGa or CSR6a in which Réa is H, optionally substituted Cy.¢ alkyl, optionally
substituted C, alkenyl, hydroxy, optionally substituted aryl, optionally substituted heterocyclyl
or OR’,, SR’, or NR",R®, in which R’, and RS, are either the same or different and selected from
H, optionally substituted Cy. alkyl, optionally substituted C,.¢ alkenyl, optionally substituted
aryl or optionally substituted heterocyclyl; CN; CH,NR’,R*’, HCNOR’, or HCNNR’,R'? in
which R, and R', are either the same or different and selected from H, optionally substituted

C1.6 alkyl, optionally substituted Cy.¢ alkenyl, optionally substituted aryl or optionally
substituted heterocyclyl; OR”a, SR”a or NR“aRua1 in which R”a and Rlza are either the same or
different and selected from H, optionally substituted C;_¢ alkyl, optionally substituted C.¢
alkenyl, optionally substituted aryl or optionally substituted heterocyclyl or together form
optionally substituted heterocyclyl; or SO,NR',R', in which R'?, and R4, are either the same
or different and selected from H or optionally substituted C,.¢ alkyl, optionally substituted C,
alkenyl, optionally substituted aryl or optionally substituted heterocyclyl; or
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Formula Illa R3 NCOS)R6'a OR Illa 5 in which:
Rl and R3 are as defined in claim1 or claim2; and
wWRe00a/00"enpt i onal |y substituted CL_6 al kyl, opep¢DAERI0$/000914
substituted C2_6 al kenyl, hydroxy, OR7a', SRra',
N2R7' aRB' a, or NR7 a R'ag.,i,n which R7'a and R8'a are
either the sanme or différent and selected fromH,
optlonally substituted Cl1.6 al kyl, optionally
subst i@y Fe@ER M or 10 opti onaIIy substituted .
heterocyclyl; Formula IVa/ N)I," RR"a ORL IVa in
which: 15 Rl is as defined in claim1 or claim2; and
R2"a is ON; CH2NR9' aR10 &®* HCNARD a or HONNR'aR10' a in
which R9"a and R10+a are eithef the same or different
S ubstRt uted Cl1_6
al kyl, optionally suR s Reflyl , optionally
substituted aryl or o y subgtituted
het er ocycl yl ; SUBSTI T :
2004/ 007461 PCT/ ALJZ
(N, QO S)RlaR12'a OF
inclaiml or claim2; angphRl la and Rl2a are either
the same or different and selected fromH, optionally
substituted C1_6 al kyl, optligonal ly substituted C2_6
al kenyl, optionally substituted aryl and optionally
in whishtbsti t ut ed heterocyclyl or together formoptionally

él('ll?il}:?ll Utlgld%l”ﬁi Wﬁgﬁé defled 11:}Qla1rﬁqr mula Via N
4 and R, are either the same or different and selected from H; optionally

substituted C.¢ alkyl, optionally substituted C,.¢ alkenyl; halo; CN; CF3; optionally substituted
aryl; optionally substituted heterocyclyl; an antioxidant; a targeting moiety; SOsH;
SO,NR"Z,R', in which R, and R', are as defined in formula Ia above; or OR'%,, SRS,
SO,RY,, CONRY,R'S, or NR",R'®, in which R, and R'®, are either the same or different and
selected from H, optionally substituted Cy.s alkyl, optionally substituted Ca-¢ alkenyl, optionally
substituted C.¢ acyl, optionally substituted aryl or optionally substituted heterocyclyl,

including provisos (a) to (c), (€), (g), (), (1), (k), (0), (@), (), and (u) as defined in

Rérnula Va N

claim 1.
3. A method according to claim 2, in which the compound of formula Ia is as
follows:
e FormulaIla
X
N,
N R,
OR'
IIa

in which:

R! is as defined in claim 1 or claim 2; and
RZ, is optionally substituted C1.¢ alkyl, optionally substituted Cz. alkenyl,
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Vla in which: R is as defined in claim1l or claim?2;
and R13a and Rl4a are either the sane or different and
w@edoeoorel from H, optionally 15 substituted ICBAU2003/000914
al kyl, optionally substituted C2_6 al kenyl, optionally
substituted aryl or opt'%gally substituted
het erocycl yl . SUBSTI TUT EET (RULE 26) WO
. 2004/ 007461 PCT/ AU2003/ 000914 - 123 4. A net hod
OPtIOI?ggéP]ﬂﬁ%‘ge‘%ﬁrYg’é?H%o?? Y fubsHed heteoeskdound of the
formula Ibis as follows: Formula IIb Rob R3 RL R
R5' b Ilb 5in which: RI, R, R R2 and R3
are .a's\iF e l|ﬂarg1JI(;T)ﬁ<]jai n claim1 or claim?2; and Rob and Rya
are as defined in formula | b above provided that at
| east one is halo, includi®j provisos (a), (c¢), (9),
(h), (i), (o), (q) and (u) gefined in claim1; 10
Formula Il1b R4,. b R R I[1lb in which: 15 Rl
is as defined in cl 4 aim2; Rob" is H or
hal o; and R5b" is oOf ly substituted aryl or

optional |y substituted y %@ a)@gJBSTI TUTE SHEET
(RULE 26) WD 2004/ 0074 AU20 ’§ ¥4

5  in which:
R! and R? are as defined in claim 1 or claim 2; and
R®, is optionally substituted C,.¢ alkyl, optionally substituted C,.5 alkenyl,
hydroxy, OR’,', SR’,, N2R7'aR8'a, orNR’, R%, in which R”, and R¥, are either the same or
different and selected from H, optionally substituted C,.¢ alkyl, optionally substituted aryl or
10  optionally substituted heterocyclyl,

e FormulaIVa

X
/ " ~
N R%,
OR!
IVa
in which:
15 R! is as defined in claim 1 or claim 2; and

R, is CN; CH,NR™,R'?,, HCNOR?, or HCNNR®,R'?, in which R%, and R'7,
are either the same or different and selected from H, optionally substituted Cy.s alkyl, optionally
substituted alkenyl, optionally substituted aryl or optionally substituted heterocyclyl,
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124 Forrula IVb R b RN ORlL IVb inwhich: RLis
as defined in claim1 or claim2; 5 Ris Cl_6 al koxy,
wh200e/001@81 6 al kyl, C2_6 al kenyl or Cl_6 hal oal RgI/AU2008/000914
R5b " is Hor halo; Fornmula Vbl \' \' N ORI Vbin
which 10 Rl is as define 'bn claim1l1 or claim?2; and
Ris as defined in formta?l Vb above; or SUBSTI TUTE
SHEET (RUL %/6 WO 2004/ 007461 PCT/ AU2003/ 000914 -
125 OffPa®Ib RA R3 R R RRZORIb VIb in
which: R2 to R5, Rand R are as defined in claim1l or
claim2; and 5 Rb" is optionally- substituted Cl1_6
al kyl, optional ~ ated aryl, optionally
substituted ar C1, 6']al kyl acyl or optionally
substi t ut ed- het yI 5| A nmethod according to any
one of clains 1) rwhi ch the conpound of
formula | is a co oundl‘éf f or YN, @,9)B oiR! Ab in which
Rob and R5b or RoR' and R5b are both halo. 6. A
met hod according ORlclaim5, in which the halo is
chl oro.

Va

in which:
5 R' is as defined in claim 1 or claim 2; and
R, and R'2, are either the same or different and selected from H, optionally
substituted Cy.¢ alkyl, optionally substituted Cy.4 alkenyl, optionally substituted aryl and
optionally substituted heterocyclyl or together form optionally substituted heterocyclyl; or

10 e Formula Via

\

/ t l
N SO,NR!¥ R,

OR!
Via
in which:

R' is as defined in claim 1 or claim 2; and

R™, and R", are either the same or different and selected from H, optionally
15 substituted Cy.6 alkyl, optionally substituted Cy.¢ alkenyl, optionally substituted aryl or
optionally substituted heterocyclyl.
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10 7. A nmethod according to any one of clainms 1, 2 or

4 to 6, in which at least one of R2, RRL R3 and R is
wopioerEbl y substituted al kyl, optionally subspCT/aU2m3/000914

aryl, optionally substituted heterocyclyl, CH2NRORLO

in which RO and R10 are.as defined in claim1l, CORE in

which R6 is NR7R8 in which R7 and R8 are as defined

inclagml or NRLIR12 in which 1 and R12 are a )
A gori nohmehed aEading ipsigm P}F‘%&h%ﬁ%PWg’ftﬂ%P ulaIb is as
followene of clains 1, 2 or 4 to 7, in which the conmpound

of formula | is as follows: SUBSTI TUTE SHEET (RULE 26)

WD 2004/ 007461 PCT/ AU2003/ 000914 - 126 C1 ClL OCl1 N

G @HHFdmu2HIF4 N N N PBT 1050 PBT 1038 C1 C1 | [/

~1 r CLNCL/ NOHNOH PBT 1052 PBT 1033 Cl1 C1

Cl # NNCL/ NOHOHHN N'bPBTR%LOSl PBT 1056 9. A

nmet hod according to apy ong of ¢lains 1 to 8, in which

t he neurol ogi cal coRdi xneuwrodegener ati ve

di sorder. 10. A nethod B o claim9, in which
t he neurodegenerative di '
RS'b R2
OR!
IIb
5
in which:
R!, R, R, R? and R® are as defined in claim 1 or claim 2; and
. R4b' and Rsa' are as defined in formula Ib above provided that at least one is halo,
including provisos (a), (c), (g), (h), (), (0), (q) and (u) defined in claim 1;
10
¢ Tormula IITb
R*,
X
P
R N
OR!
I1Tb
in which:
15 R! is as defined in claim 1 or claim 2;

R*," is H or halo; and
R, is optionally substituted aryl or optionally substituted heterocyclyl;
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5 neur odegenerati ve anyl oi dosis. SUBSTI TUTE SHEET
(RULE 26) WD 2004/ 007461 PCT/ AU2003/000914 - 127 11
wo20mobmel according to claim9 or claim10, i nP@iATRN03/000914
t he neurodegenerative disorder is sporadic or
famlial Al zheiner's d|s$€ anyotrophlc | at era
sclerosis, cataract, |nson s di sease,
Cleutzgeldt cob disease and its new variant
associ "mad cow' disease, Huntington's
di sease, denentia with Lewy body formation, multiple
system at rophy, 5 Fbllerboden Spat z dlsease di ffuse
Lewy body di sease al famlial insomia, Gertsnmann
Straussl er Shei pker_ gase or hereditary cerebra
haenorrhage wit ijgosi s-Dutch type. 12. A nethod
according to clai I n which the neurodgenerative
di sorder is Parkinspn's disease. 13. A nethod
according to any one|lof clains 9 to 11, in which the
neur odegener ati ve | S€ iIs an AR-rel ated
condition. 14. A dli ng to cIain113, in

or dementia assoechat eg pown syndronme or one of
several formR’gf au osondN dom nant forns of famlia
Al zhei ner' s di sease.| 15. A nethod according to any one
of the preceding cl &%s which slows, reduces or 15
arrests the cognitive decline of t he subject. 16. A
nmet hod according to any one of the preceding clains,
which further conprisgs separate, sequential or
nultaneous adm ni stration of another medi canent. 17.
nmet hod according to claim 16, in which the other
medi c Reints defirzad ih ehiitiltarrclaifa 2;t he

acetyl n de n
anti - |I€hF bllrﬁg?{foﬁgiqugoén M&l %2&51%1%6[11 Xlg ?lé’é’eﬂ’?i
18. Alﬁeﬂﬁébmd@@brdlng to any one of the precedlng
clainms, in which the conpound of forrmula | is

adninl ter? rally, topically or parenterally. 19.
Use® of Ebéhpound of formula | as defined in any one
of claimse 1 to 8, in the manufacture of a nedi canent
for the treatment, anelior and/ or prophyl axi s of
a 25 neurol ogi cal condit iRy Use of a conpound of
formula | as defined in an
the treatnent, anelioration|and/ or prophylaxis of a
neur ol ogi cal condition. 21 AseOhpound of formula | as
defined in clains 1 to 8 f se ijn the treatment,

in whi

amel i orati on and/ or A a neurol ogi ca
condition. 30 22. W&¢ :ﬁpnpound of formula | as
defined in any one of ai ms to 8, as a

phar maceuti cal .
Vb
in which
R! is as defined in claim 1 or claim 2; and
R’ is as defined in formula IVb above; or
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23. Use according to 22, in which the pharnmaceutica
IS a neurotherapeutic or neuroprotective agent. 24.
was@4meror di ng to claim22 or claim 23, in whiPCI/ATZ003/000914
pharmaceutical is an 35 antianyl oi dogenic agent. 25.
A pharnmaceutical or vgtg&ingry conmposition conprising
t he conpound of fornul F as defined above in any one
of clains 1 to 8 and a pharnaceutically or
vet &r ilipapuja, VIbSUBST| TUTE SHEET (RULE 26) WO
2004/ 007461 PCT/ AU2003/000914 -.128 acceptable
carrier. 26. A conpositio bding to claim25 which
further conprises armther i ¢ 27. A
conposi tion according
medi canment is an 5 inhi
acetyl chol i nesterase ag $ i , RN anti oxi dant, an
anti-inflammatory ‘ EStxogeni ¢ agent. 28.
A conpound of for ichis a npound of-
fornula | as defined in apyi one of claims 1 to 8,
with the provisos that: 10 (&) when RL and R3 to R5, R
and R are H, then R2 is not H nethyl, I OH CQOQ2H,
CN, CONCH2CO2H, COCH3, CH2NH2, CNOH, (pyrid-2-yl),
2- hydr oxyphenyl, CHNNH2, Ny pyrid-2-yl), OH OHd 15 N
rN /N or SO3H, [4H10 \ OH, 20 (b) when R1 and R4 to
R7 are H, then R3 is not OH and R2 is not CO2H, (c)
in whielten R1 to R3, R6 and R7 are H, then (i) when R5 is |,

it ; e ) e
SO3H, ]Igl?é) Y Rd%%{ﬂa?e{ 3s defrid ) ofaley 2;%1#?0 ar o_t
or CH3R vaisep(ipndlly swheiruiRg G alkyl aptorlly substitRted jasylnentionally
substittd 1 291, €, 9 atkyl 4t b St naih Ltk 64 h&Erocyciyl.

5. A method according to any one of claims 1, 2 or 4, in which the compound of
formula I is a compound of formula Ib or IIb in which R4b and R’ or R*' and R®,' are both halo.
6. A method according to claim 5, in which the halo is chloro.

7. A method according to any one of claims 1, 2 or 4 to 6, in which at least one of

R% R, R® and R’ is optionally substituted alkyl, optionally substituted aryl, optionally substituted
heterocyclyl, CH,NR°R? in which R® and R are as defined in claim 1, COR® in which R°® is
NRR® in which R” and R® are as defined in claim 1 or NR"'R'? in which R'! and R'? are as
defined in claim 1.

8. A method according to any one of claims 1, 2 or 4 to 7, in which the compound

of formula I is as follows:
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30 HOOH HO OH (d) when R1 to R3, Rand R are H

then R4 is not C or |
W0 00R8074R R and R5 are H,
CHOHCC13, CH, CH2C\ NCe |
PH2N O ,
NCO2C2H5 , CH2N CH2N V--

(RULE 26) WO 2004/ 007461 PCT/ AU2003/000914 -

and R5 is not I;

(e) when R1
then R4 i s not CHOPCT/AU2003/000914
CH2OCH3, CH2N( C2H5) 2, CH2N

CHZNONCH3 35 CH N INCH2CH2OH CH2 \ - -/
, NBOC SUBSTI TUTE SHEET

129 CHa

N N—CH%HO CH2ZN NH CHZ N N--{ 5 N ¢€@©€H NN-CH OH ~---~

CH2CN, pr CH

Qs ;

10 1 v N OH (f) when R,

R5, R

and R ate H, is CO2H and R3 i R4 is not
br ony phenyl , hydr o}

trifl (g) when R, H, R2
is 0 t hen Rq 6do,
rf8t hyl , . priopyl, phenethyl, :

benzyl ami nonet hyl .1 3-am nopropyl, ®H hydr oxypiNqpyl ,

4-nethd%§phenyl,
3, 4-di chl or ophenyl ,

4-ch|orophenyILN3,4-
I

3-chl oropheny
2-nethoxyphenj£%

and R are H

phenyl , 3- hydroxypropyl,
or hex-1-yl; (i) when R,
CO2H and R3

brono or pheny?,

t hyl phenyl ,
yridi n-
i chl or ophenyl
chl or ophenyl , 3-chl ogophinyl ,
pi peridin-2-yl;
CO2H and R3 is OH,
phenet hyl , 3-anvﬁoprop-1-yl
R4, Wand Rﬁﬁ%%%g?’ R2 is
is then Ris not N i nonet hyl ,
Bgﬂ%*é (j) when R,

4- chl or ophenyl ,
faro-2-yl
2-chl opw

3-yl,
yl,

(h) wh , R4, R
the™R5 i s not

Rand R are H R2 is

C2H,and R3 is OH then R4 and RS are pot chloro; (k)
whenf R, R4 and R are H R2 is CO2H and R3 is OH,
R5 are not brono;
XX
Vs
cl N
OH —
PBT 1052 PBT 1033
cl c1
X X
4
cl N N// al N//
OH OH HN
N7 \7
x PBT 1051
PBT 1056
9. A method according to any one of claims 1 to 8, in which the neurological
condition is a neurodegenerative disorder.
10. A method according to claim 9, in which the neurodegenerative disorder is

neurodegenerative amyloidosis.
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(1) when R, R Wand R5 are HL R2 is CO2Me and R3 is

CH then R4 is not 30 hydroxynethyl, phenyl or brono;
w@ego4bman R, R, R4 and R5 are H R2 is CO2Me BCIABR30B/800914

OH, then R is not 4- nethoxyphenyl, 3-nethyl phenyl,

pyridin-3-yl, benzyl,_b{gho, 4-chlorophenyl, 3,4-

di chl or ophenyl , 3- hydroxypropyl or

3-tert-bu ycar onyl am ro
1L and RA SRR ASHne e epi Saties 0k MRt fouasdegSikapiive
disorde&ﬁqﬁp)bgd@d or f3milfaltAdyicitnet’ S)dlyswehamxdtmphwdpuemb sdlenpkis, ¢atdract,
: en,.
pakind ke, Crahidre ™St Rl Fauld oo oy S ifte AR il cow
d1seasenHuptmgtomfs Idisghse, fj@l‘p@madmﬂl Lewy body t%rmatlon multlpl)é system atrophy,

oS BB b iy BT TSI 2

Straussigs $heipkendisrsse ephgredifary Bﬁﬁ‘@ @ hﬁﬂmorrhage with amyloidosis-Dutch type.

12. 3 ter ta Bidtuyeasanmtb aiAan! Bvhich arelhedmigym@mw disorder is
Parki n(i; or hex- |-yl; (p) when RL, R4, W R5 are H,
armspgq SE@9PNa and R3 is OH, then Ris not phenyl: (q)

13.  when mme&od%coﬁngau dniRbnaoeclhinsridtoRa , irswiicR khe nduestlegenerative

5 ch henyl h hyl ,
aisord s i BRRSIHgl no- morphol i 1oyl
14.  pi per |mm¢thbdydcpor4hngrtetclaymri|3pm\alzlph the 4p-related condition is
Alzhentng} y&i@@asé‘ 015 Hérﬂgﬁﬁyés%ﬁacefh wﬁh Wf’sé}néf&ﬁp&f AR s¥eral forms of

prop- 5- hydroxypent-1-yl,
autosomalphrmnﬁlitt DH§1$ of)ﬁamzha(l 25418889 pyri mi di nyl ; (r)

15. Wwhen I31—meﬁiodasﬂzgoﬂan%"’cs ah'y oﬁ?of the pEMEIn @!hlr%wlhﬁch@ibws reduces or
oro; 10 (s) when R1, R4, R

t hen R4, an en
arrests g?’?ocofé@ltlé’leéleﬂmq:&rth%s%wﬁfb and R3is OH then Ris not
16. br onmo; A nfethodnresrdRk, to Bny anelof¥he drezeting RRims, vaGeurtied comprises

separatfy soer b R p Sy e RiioBE ppB R nedichingtN O
17. phenylA mbthastdooemdptgenylaimrl 6previbich thedtherrgedicamenh ésan inhibitor of
the acegaf}%&estgafe %’tzve r@’ﬁ? ﬁ%ﬁﬁ%%ﬁ%ﬁ?ﬂlﬂ%ﬁoﬁ%ﬁem orang oestrogenic

razo R4 and
agent.js CO2H and R3 is OH, then R is not 3, 5-

18. g:c C gll 01—{; g&ggd’&’e%cglﬁnfkgﬁ |49 "ogf’ Eﬁﬂ‘ﬁé' precdfhg (cxl@)lr)n@&}l} |vﬁﬁ%1 thte REémpound
er n
of fornpeda I fepdnpipisieresl ‘Fialiﬁ’ éoﬁllcglmf&?a@t“?rgﬁ% ot c%l or oe NH2 o?
19. SOBH, w@sebf tﬁ@ccﬁrﬂﬂomﬁﬁ% fcRiAnuIRBast defiRbd ifRamneherdf ciaimms M,to 8, in the
r
et S P ORI A o

neurologisalrcohditiomer ei n.  SUBSTI TUTE SHEET ( RULE 26)

20. Use of a compound of formula I as defined in any one of claims 1 to 8 for the
treatment, amelioration and/or prophylaxis of a neurological condition.

21. A compound of formula I as defined in claims 1 to 8 for use in the treatment,
amelioration and/or prophylaxis of a neurological condition.

22, Use of the compound of formula I as defined in any one of claims 1 to 8, as a
pharmaceutical.

23. Use according to 22, in which the pharmaceutical is a neurotherapeutic or

neuroprotective agent.

24, Use according to claim 22 or claim 23, in which the pharmaceutical is an
antiamyloidogenic agent.

25. A pharmaceutical or veterinary composition comprising the compound of
formula I as defined above in any one of claims 1 to 8 and a pharmaceutically or veterinarily
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acceptable carrier.

26. A composition according to claim 25 which further comprises another
medicament.

27. A composition according to claim 26, in which the other medicament is an
inhibitor of the acetylcholinesterase active site, an antioxidant, an anti-inflammatory agent or an
oestrogenic agent.

28. A compound of formula IT which is a compound of formula I as defined in any
one of claims 1 to 8, with the provisos that:

=
(a) when R' and R’ to R’, R and R’ are H, then R? is not H, methyl,\/\©\ ,
OH

CO,H, CN, CONCH,CO,H, COCH;, CH,NH,, CNOH, (pyrid-2-yl), 2-hydroxyphenyl,
CHNNH,, NH-(pyrid-2-yl),

OH OH
N N.
—_—N—F —N—77
| ) | or SO;H;
Cahbro ' LA

(b) when R' and R*to R’ are H, then R? is not OH and R? is not CO,H;
(c) when Rlto R®, R® and R are H, then (i) when R’ is I, R*is not CI, SO;H or I (ii)
when R is H, R” is not SOsH, NH, or Cl; (iii) R* and R’ are both not C1, Br or CHs; and (iv)

when R? to R7 are H, then R' is not
OH

OH

:O

nllllllOH ””””OH

or

HO OH HO OH

(d) when R1 to R?, R and R’ are H, then R*isnot Clor I and R’ is not I;
(e) when R1 to R, R, R' and R® are H, then R* is not CHO, CHOHCC],,

CHs /T 1\ /T 1\
CHZCLNoz , CH,OCH3, CH,N(C,Hss)2, CHoN £HN O , CHN NCH; ,
N < > _/

CHj3
/ \ / \ —= / \
CH,N NCH,CH,OH | GH,N NCO,CoHs CHZN/\, , CHN NBOG ,
__/ \___/ \e=N \_/
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/ \ CHy—N N~—CH, J/
CHoN NH , \ / , CH;—N N—< ,

N

C

Hy—N, N—CH, OH
X { \
CH;CN, or CH.N S
P _/
N
OH

® when R}, R®, R' and R are H, R?is CO,H and R® is OH, then R* is not bromo,
methyl, phenyl, hydroxymethyl or trifluoromethyl;

(g) when R}, R* R’ and R are H, R? is CO,H and R? is OH, then R' is not bromo,
iodo, methyl, phenyl, propyl, phenethyl, heptyl, benzylaminomethyl, 3-aminopropyl, 3-
hydroxypropyl, 4-methoxyphenyl, 3-methylphenyl, 4-chlorophenyl, 3,4-dichlorophenyl, pyridin-
3-yl, furo-2-yl, 4-chlorophenyl, 3,4-dichlorophenyl, 2-chlorophenyl, 3-chlorophenyl, 2-
chlorophenyl, 3-chlorophenyl, 2-methoxyphenyl or piperidin-2-yl;

(h)  whenR', R*, R and R' are H, R? is CO,H and R® is OH, then R’ is not phenyl, 3-
hydroxypropyl, phenethyl, 3-aminoprop-1-yl or hex-1-yl;

1) when R!, R*, R' and R® are H, R* is CO,H and R’ is OH, then R is not N~
morpholinomethyl, bromo or phenyl;

G)  whenR', R and R are H, R? is CO,H and R® is OH, then R* and R’ are not
chloro;

(k)  whenR', R* and R’ are H, R? is CO,H and R® is OH, then R and R® are not
bromo;

¢)) when R!, R, R' and R® are H, R? is CO;Me and R? is OH, then R” is not
hydroxymethyl, phenyl or bromo;

(m) when RLR, R* and R® are H, R? is CO,Me and R’ is OH, then R’ is not 4-
methoxyphenyl, 3-methylphenyl, pyridin-3-yl, benzyl, bromo, 4-chlorophenyl, 3,4~
dichlorophenyl, 3-hydroxypropyl or 3-tert-butoxycarbonylaminopropyl;

(n) when Rl, R, R*and R' are H, R? is CO,Me and R’is OH, then R’ is not phenyl or
3-tert-butoxycarbonylaminoprop-1-yl;

(o) when R!, R, R*, R' and R’ are H and R* is CO;Me, then R? is not toluene-4-
sulphonylamino, piperazin-1-yl, morpholin-1-yl, piperidin-1-yl, 4-methylpiperazin-1-yl, 3-
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benzoylaminoprop-1-yl, phenethyl, 3-tert-butoxycarbonylaminopropyl, 3-hydroxypropyl, amino
or hex-1-yl;

(@  whenR', R* R' and R® are H, R? is CO;Na and R’ is OH, then R is not phenyl;

(@ whenR',R,R* R and R’ are H and R? is CO,H, then R is not phenyl, 4-
chlorophenyl, phenethyl, 3-hydroxypropyl, amino, morpholin-1-yl, piperidin-1-yl, 4-
methylpiperazin-1-yl, toluene-4-sulphonylamino, 3-benzoylaminoprop-1-yl, aminoprop-1-ynyl,
hex-1-yl, 5-hydroxypent-1-yl, piperazin-1-yl or 2-(1-piperazinyDpyrimidinyl;

§y) when R!, R' and R are H, R? is CO,Me and R? is OH, then R* and R® are not
chloro;

(s) when R}, R4, R’ and R° are H, R? is CO,Me and R? is OH, then R is not bromo ;

® when R!, R' and R* are H, R? is CO,Me and R? is OH, then R and R° are not
bromo;

() whenR', R, R R'and R’ are H and R?is CO,H, then R* is not phenyl, 4-
chlorophenyl or phenylethyl;

W) when R, RS, R, R* R® and R are H, then R? is not 2H-tetrazol-1-yl;

(w)  when R, R’ R*and R are H, R? is CO,H and R3 is OH, then R’ is not 3,5-
dichlorophenyl or 4-fluorophenyl; and

(x)  atleast one of R! to R®, R and R' is other than H;

) when R! to R® s RS, R'and R are H, then R*is not chloro, NH, or SOsH; and

(z) whenR!, R*to R’, R and R’ are H, then R? is not CHs.
29. A process for the preparation of the compound of formula IT defined in claim 28
as described herein.
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