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WO 2007/ 118276 PCT/ AU2007/ 000490 -1 Met hod of
treatnment of age-rel ated macul ar degenerati on( AVD)

WGBAOKEGR2UND OF THE | NVENTION 5 FI ELD OF THE | MVEAT200MN000490

The present invention relates generally to the field
of treatnment and prophylaxis of retinal degenerative
di seases. More particularly, the present invention
contenplates a method for 10 preventing, reducing the
ri sk of devel opnment of, or otherw se treating or
amel i or at}j S t.0 of - I
degener atafbd e BP AR i AR AL e AR Bhm)
manmal s and in particular humans. The present

i nvention further provides therapeutic conpositions
enabl i ng dose-dependent or dose-specific

Y ' t ' the treatnent and

%&%&y@%@g@ Qfge- re ﬂgﬁﬁiﬁgs ar degeneration or

related retinal 15 degenerative conditions.

DESCRI PTI ON OF THE PRI OR ART Reference to any prior
BIELD OF THEE INVENTIQN| on is not, and shoul d not be
taken as, an 20 acknow edgnment or any form of
suggestion that that prior art forns part of the
ThéPReEent Giereatiah rddaewgentyalyi to the fiekoofitreagment and prophylaxis of retinal
Bi bl i ographic details of references, in the subject
Gissurataemien o ety e et bt SORtfEbiates o method for
?ﬁ%@é}{tf o CAldLORe Ko riMR 6 i& el HRaan 6f, &rl dhkrivisearealihg bf @ineliorating the

ermthat 1s Used to describe a famly of diseases . .
symagtoms ef, agd-ralated antcelar degertsyatipnp( sui selat¢dozsiingk conditions in

central vision associated wth abnormaliti . .
BREHTS L PAFe o et S BrBR B R, grovides therapeuti
B8P Ritidnl @nbBlirgN@dse RicéRiBht GPddsB8bédifit admbgsifation of agents useful in
di sorders include very conmmon conditions that affect

tledeatman| ead proplyilans of gavpelatrdamagaler dggenegatign or related retinal
rlier-o . dystrophies that in sone cases can be

%%?gggégagﬁﬁﬁﬁg%first decade of life. O her

macul opat hi es i ncl ude North Carolina macul ar

dystrophy, Sorsby's W) 2007/118276 PCT/ AU2007/ 000490

ﬁﬁsﬁﬂﬂﬁﬂﬁcﬂwgﬂﬁB%ﬂ%?Rg?gﬂﬁé&dt's di sease, pattern

dystrophy, Best disease and Malattia |eventinese.

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

general knowledge in any country.

Bibliographic details of references in the subject specification are also listed at the end of

the specification.

Macular degeneration is a clinical term that is used to describe a family of diseases that are
all characterized by a progressive loss of central vision associated with abnormalities of
Bruch's membrane, the choroid, the neural retina and/or the retinal pigment epithelium.
These disorders include very common conditions that affect older subjects - such as AMD
as well as rarer, earlier-onset dystrophies that in some cases can be detected in the first

decade of life. Other maculopathies include North Carolina macular dystrophy, Sorsby's
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AVD is the | eading cause of permanent vision |oss for
i ndi vi dual s over age 65, currently 5 affecting

wapproxi2mat el y 15 million Anericans. ANMD af f eCPGI/AU2007/000490
light-sensitive photoreceptor cells and pignented
epithelial cells in the macul & _the center of the
retina of the eye. Wiile it may not cause total
bl i ndness, the di sease destroys central vision, making
readi ng, watching elegtronic nonito creen nd .
nA AgeTaRbs SHEEATY (S nEAEOL 1Yo - CaFe, dofpsg and Malaitia
126, ?#wggnnnstrated spont aneous rem ssion and effective
treatnments are very limted. 10 The retinais a
conplicated network of nerve cells that changes |ight

into, . nerye (npul ses. that travel .to.the brain wer
ARG e Yaghndl St Stperppatudyion s S Al {5 e 65, currently
c{ingfaPﬁrBﬁima&él& i18anilEeH Wetriche. PRED| dffecisdighe s@aiBici®toreceptor
or vision that is needed for readi ng and ot her

abils and piznwoted. epihetiad selvintthe masded the penden afdhe retisa of the eye. While

%Ifrg!%yg{ﬁgt g{x]}ge ﬁg%&lbzi%l es’g\,'\%esgiggagg t]d:%(set%}gc Vﬁ?’[?rﬁf &%‘E)on, making reading,
Welching! clddneheraesipsracres and idginiipt ingosdiblel Ttalasaml decunrented cure,
the macul a di e over the course of s?ve[al ears. The . |
kes|neveratemenstiaier spoatARaPUSAeBYRIon 354 S1GElig tr%/ﬁtla@“ﬁéfte very limited.
begin until age 60 or ol der, hence the nanme age-

rel ated macul ar degeneration. 20 There are two types

The AWR: ids yorplicdted netegen of ativerelinthatvehanges ligltrinto nerve impulses

degenerati.on. ., Dr cul ar. degener ati.on, . al t hough r
Bhire] 1o (itiain PYASrS LY S ieTRiefodu gl rieeeio e cehtal part of the
%?igg,x%geg%nﬁﬁul‘él & RB3porlRAIL e6X disteiahat B efl@r F&t0relding and other

ave gradual loss of central vision due to _
ddtailedenttk. Branpigotiorthe opcula resulissinagegr vision Theomest common disease

i.at i nal pi. ' | i 3
RER R SErep i BRbuBQSRLCH pRb5H Apeh SRR Secptor
pighi¥BtlepheliglrddHe M theRRadu eleaplep i, coulie ofelelaal yeatdhe cell death
retina that actually “~see' |ight, are essen&'al 0

f
snds gradual vageb psa giseallpio el pegin pptihageedd gF ¢ 5 hence the name age-
oL PLEGRR RbesiliYdyal , function and reneval
%aafl enqu vvi(%ﬁ vve% :

macul ar degenerati on devel op new
bl ood vessels under the retina. As the 30 :

hot or ecept or and E cells slo degenerate, there .
0L o e SRR 5 b eSS e cepeneration.
fBLulhOGREhQRid) althSuNAbR! Gnihé tAllcABNREWR in a less severe, more
ngc;:ati%n beneatr11 t_r?e 1#eti na. Thi s abnormal new bl ood
pedsadllograwision. Patiants exhochio pifeeted by dov AdER Ihave geadpeldoss of central
I SO 2T TR0 1y M el i i
BSIERIANAREE) SW, | Wiy, dep6sifion tof S wemplRd wary eangylbids mixifire, termed
central_vision. Only 10% of patients with AVD E]al\i/e t he .
\dpsen’. Photoreceptors, the cells in the retina that actually ‘see’ light, are essential for
vision. Macrophagic RPE cells are necessary for photoreceptor survival, function and

renewal.

Patients with wet macular degeneration develop new blood vessels under the retina. As the
photoreceptor and RPE cells slowly degenerate, there is a tendency for blood vessels to
grow from their normal location in the choroid into an abnormal location beneath the

retina. This abnormal new blood vessel growth is called choroidal neovascularization



10

15

20

25

30

type, but it is responsible for 90% of all blindness
resulting fromAMD. 5 The RPE cells in the eye act as

wore@romages, whi ch phagocytize and recycl e coPEDAB103/000490

of the nmenbranous outer segnents of photoreceptors. If
the mitochondria within the RPE_cells are danaged,

t he photoreceptor recycling is i nhibited, wth

resul tant accunul ati on of drusen. Drusen causes a

FEERIEEI T e —
408! Yod §e|;}§ e%&f b]f)&%a o] 'Vﬁfdns On-ﬂ;”lﬁ%dbfsﬁét%%nﬁﬂh AJOID have the wet

credates a rrier that” may inpede nor nal
typé,Huoitiis mspmlbmmréow cﬁﬁallsblmdnb‘istr@wémng frérg AMD.
choriocapillaris and the retina. Depending on the
| ocation, |aser treatnent can sonetines be given to
i6h pRAgEeftidemndatcyMcomponents
&?I}p%cgglg?l ?ﬁ%ggde? Ig%&agha\é@f/%ﬁgr ef)el 1 gl bl e to have g
d5tht asenbran@stavrtsegraents 98 photeregeors. Udbe mitockensirigovithin the RPE

| ocated t to th
Ol RSB RGBT D SO F R0 Syt ASF Hhmutaion o
BuSEE Wrusth RLRed latehialigsetétiifly of¥BE RPE ménolwerahd physie displacement
to heat energq é that cauterizes the abnor mal

ood_. . ..
obthecRBE from aiuiammedjate Hasra el A ofaioppilai, Fs displacement
%rggtgg atp? ssltgeﬁo E/eyzhag %‘?‘ayrlﬁfpfegftﬁ&rﬁa? %‘fﬁ)@ilte détﬁ;sgéttslttée g?gdsfbn between
etchoAddapiliafie ahdite retiiay 20 poor Vi Si on, have lost it
due to sequel ae of neovascul arization. Current nedical
opinion states that there is no treatnent avail able

E@g%n SRRE Mda¥ioR, rl&‘ééf*‘ fitStndehcantbomedBRt Be gfven P BE 1% the abnormal

esse growth that occurs in AVMD. To date, there
hioed wessklsdommesige oveft AMBE@QIME% pbthsrcasas of wehAMD are eligible to have

ccurr A at i ent [
%ls?rhtr%%gerﬁrpegﬂgwg} %8?(?1V%%§% ca% B? éeen@c#g&%%t cgé%?tgocﬁf genter part of
{HRGhateh®s. The BRkr s aneehioTdighpihet e bbsreRyy the @igatiend of blood, drugs and
vitam n and m neral supplenent, each of which is

B@Ea@fﬂbl avhieh genveppde dtq%uea?rgy|th%9apéf§1%ﬁ'@eetab?f§maf gipod vessels.
reqy hlfglftll # }n &ﬁgﬂ Bltl aﬂeﬂ%nﬁ %}Et% tHe® SRR fha E%‘?&eﬂéen removed,

vess it or inpair their
fasnkingdn se‘@ﬁe ldsy pﬁ vﬂ;ion [bin ddctyt hestayfthé patjentst widly daviDe who have very
t herapy ( PDT, a otosensi ti ent
B Tiblen ety st § dupdo sealiireopeyesslar iz (Gt fhsdical opinion

gt?fe@tthétsﬂﬁfet bV Al %féaﬁ‘ﬁeﬂt hﬁ/aflaﬂﬂg Qﬁatslbetrﬁaﬂéntlltyhﬁevérﬁ§ itk cell death or

new vessel s (the macula) by directing [ow ener
hbmgirtnal blond sedselsgrowtpbat docueslin WMB. WO 2007/ 118276
PCT/ AU2007/ 000490 -4 this area. The activated agent
generates free radicals and other activated chem cal

IBEGIHE Sherdhir€ hodeshabipetific medutte b r@yvent thenewurrence of AMD. For
vessel s. PDT has been reported to be of sonme benefit
petignas #lessdy disguesed vm}zDM\Ea in @&ea%tpqg e¥securrent main treatments include

light targeting (phototherapy) and/or a vitamin and mineral supplement, each of which is
of debatable value. Phototherapy involves targeting light to the macular area containing the
lesion of nascent defective blood vessels to inhibit or impair their function. One type of
phototherapy is photodynamic therapy (PDT). In PDT, a photosensitive agent is
administered into the vessels of a patient, then the agent is activated at the target site of the

lesion of new vessels (the macula) by directing low energy light from a laser specifically to
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5 study, (Arch. Ophthal nol. 117:1329-1345, 1999)
evaluated PDT in four hundred and two eyes from

w@aio7am236 di agnozed with AVD in at | east one eREI/AU2007/000490

Treat ment outconme was assessed by conparing the
patient's ability to accurately_read a conventiona
vision chart (one having about five letters per line)
pre-treatnent and post-treatment. At twelve nonths

qﬁgfatr@:gl]}-{etq%g{gtgé a}gthﬁ gg%qgt]eé 49 |/r4 ?21§ g%cit { e't\{@a/ﬁ%eaﬁglalplcal species
@ﬁcﬁ%eétmgg%%gioge)sﬁgfm%@ oess?e}gal chart), while 46% of

om patients undergoi ng treatnent
with a placebo | ost fevver than 15 letters (p<0.001).

Ao e 15 B 875808 et o wifentd B 354! FoPBehmpt, e
§t§c§§ a9, g@ﬁmlﬁoﬁ I197+I1@29t:@3¢5 Y999 eaRiatddEPIDE it @18 Hhdred and two

€ pati ewer than 15 letters,
waﬁmwatlonmadlamsd witde AYEP rig atrleast ruat @i (Ireaiment outcome was

Slé%g?(g BH &3E§«f lﬂ%g'l Epﬁ%r&tﬁsga i StIX oa%)@\ﬁ"a& {aéra.g p@'\’%ﬁ(ﬁla vision chart

{06 hRvihb @Bbw: fivedeitets per line) b@&@meﬁﬁﬁﬂf}ﬁ;&t-&mwﬁ At twelve months
phot ot herapy i s phot

ocoaqgul atj on her ?
m@ﬂ’@&;é@% gﬁm@ﬁyqsﬁgﬂ@(ﬂgﬁ oﬁ,f@we §, qﬁeb}&qt iSp thegpatient lost less
{h%ﬁ ShotSthftle! r?etseoql %8&@%&3 GAlY chdt t Dtk 2698 bf %Lé@}'ﬁi@g(%6/207) from

€ New vesseé heat gen Fat ed from
pNRNGY uhdSgUing aRgtuhet ottt hepladebbdosinfeaved tharouhAdetitre (p<O 001). At
new vessel s. Lasergqlg %ocoa ul ation,is no

Prsnty-four jmonths postP, -l ltﬁﬁﬁfi §aetas |s?n51tbv§§/] was sustained in
t{agfeﬁfsa}ec&'i/ﬁ'{:ézf’ﬁﬁ‘ of spfAHcant®BPRIdaRE pirdeitaBe CEUhEICYpdtieck® (58%) lost

agulate fluid wthin and surrounding the
femes dhgn WhildterPDOmpsred tarpatients vateomgoretaeyi wlwe placebo (38%).

SRl SRR D BB Goi e PRy AL o PR GB Prpprec 0 7%
8f thb phtidtil re@biviraplagthol ocoagul ation ther apy IS

separately used to treat patients with AMD, neither
is without drawbacks. A problemwith PDT is that its

gf %ﬁ%} ?}g}% (?fb}gol{o%&ﬁéﬁ Rﬂ(ﬁ&éo%l?ﬁBﬁ Ql% 11Gn l@&orw%%ﬁﬁ)n therapy,

rea her
mghl ety light dione a ddset Bahﬁecifed\spemﬁwib'abrthmasgw sittiof thehmew vessels.

f .
Th E%%tf%ﬂeraaeﬁf o B ereh s el Gy he dpid iyl around the new
g I%é%lﬁ)ttbd(ﬁ ﬁlﬁﬁ‘@{ 9Pt £ [HASIDT LR ars@f)arﬁ@,treatment approach, It

urt er reducing the patient's vi sual acumfg
260 T4tewd 2A6sIPOTT Id2opPpliebvithe cauterpiike dnetherhdk coggulate fluid within

58RI OO BB BRI e o s

Hathle chBﬁEcﬁisO\KIEch Gaﬁ@ﬁ@ &t debtes ethe Iowiveadelsotnyaitiig the agent.
| esions are targeted, and the unaffected surroundi ng
ti ssues are undamaged. However, in about half of

While either PDT or laser photocoagulation therapy is separately used to treat patients with
AMD, neither is without drawbacks. A problem with PDT is that its effects are transient;
patients receiving PDT must be retreated about every three months. Furthermore, the
patients require at least five retreatments within the first two years merely to stabilize their
condition, and before any therapeutic effect occurs. These cumulative treatments damage

the retina, further reducing the patient's visual acuity.
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damagi ng the sensory retina. Another drawback is that
phot ocoagul ation treatnent is rgp!t permanent and
recurrence rates for new vessel production are high,
reaching 39-76% wusually within the first two years.
However, repeated treatnents can actually induce the
growm h of new vessels and 10 nenbranes (subretina

TRRVESWHART oNNTRIED hROWB 0RO 6L BUthAEN s tIAeRIcH, and does not target only
neovascul ari zati ons) at the site of the t reat ment .

repaaw deloed cassebintlt vy tharefore be adeviristred sqj drdpaly the lesions are
E’ﬂggtfeg Catnﬁqhé‘{l 4t ec?ef aﬁ@ﬁ%ﬂ?mrlﬁé &%‘dﬁﬂh@%ﬁd& z{o%m:r, in about half of

Fosenso re |na

itlﬁsp%itifenﬁ&»yit}r AMIDfthe Iiie‘ivlvesstaﬂtalrerancaibd\nh @ sibfolvBararea, which is difficult
reduced vi si on over riod of  ting. SpeC|f|caIIy
9B riEpestiblentos tasggte ﬁﬁerpff@ﬁw@aa@ UVERQUS ndammaging, fhe sensory retina.

T i
d6r heve S(essdbplrodsstﬁm are Iogh, meachridg 39- §,’6%n ustklgreithia the ﬁrst two years.

t herefore evel o er.n nmet hods to
HeSeraepE el e Bets e o RetRelh ey ieogtomias b 7w vessels and

RleTAtbR07/ Q8RR - GieSHMARY OhnefttFadMVENRHON r&lﬁren’t choroidal

present invention is predicated in part on the recent
deeaserlarigations)ta she qatecxféhm@eémgat Rep¢nvesl treatmants ey also irreversibly

déﬁlaé H&fﬁ%Fg% a%gas &f the re 1nraeltncﬂ@in§nt f %%%%E?I{SngreﬂQﬂcaéld RPE. Thus,

nprise zinc

ﬂieetrwtrﬁaﬁéfsdlftlﬁ)aybﬁsﬁlt i thapaticht daviagfiudhed rédiped PlsemiUirer a period of
Henc esent |nvent|on contenpl ates the use of a

t.he pr
FEca | Pﬁcrlg?"é’? Y SQE diatigrts wgdergping mh@tqcmatlzqtloq theyapytewelop scotoma,
et 848! e Lo @4 r&%&?ﬁéﬂoﬁ%ﬂ&ﬁ%@ cfeﬁ%?ﬂ an area of less
drusen t hereby storlng normal ne aI dneos asl's
dbressed Dnafnﬁhml pisement i nvention.s particularly
useful for treating or preventing or otherw se
reducing the risk of devel opnment of age-related 10
Taei| RN 2 dRIENBALOR) 10 AMILIophANENRIve FlREoAYBLEELat AMD or related
i nvention extends to the treatnent of any retinal
desithensat i ve di sorder associated with anyloid type
aggregat es, conpl exes, deposits or plaques or any
condi tion associated mﬁth drusen whi ch conprise excess
nmetal. The nethod of the present invention is useful
irrespective of any inhibition of a matrix 15
net al | opr ot ei nase and/ or a dose-specific anount of
MPAC may be enployed. A single agent may be
adm ni stered or a conbination of two or nore agents.
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8. Useful compounds are 20 defined by Fornul ae |

t hrough XXVI1 which are descrilged in detail bel ow
Exanpl es of suitabl e conpounds include those in Table
8 such as PB-1033, PB-1076, PB- 1085, PB-1120,

PB- RB- < -1151, PB-1160 and
@%&@ﬁWMWaccept able salt or
derivative or functional equivalent thereof. 25 Hence,

one aspect of the present invention contenplates a

NiteN@ebehiinvedtidnt is pasdientd o parpow fHeyleeedt sleteiminatie it Iproteinaceous
degeneratjve condition or _disorder in ect, said
FEPPHg on thehiing rﬁ@ﬂh@ﬁ? Af thedptingg rqfer%dzﬁo bJGB}S@&t, algp comprise zinc

21%8 %%\feanﬂ HRH a&fprﬁgb be rsnﬁfgﬁﬁrfy laatd dn?ﬁ gt?% Eyla?ﬂg@.g Hence, the

atinea er con tlonsef
q:lretsent ime¢reion| couteingplatas t}@(llse of iana¢taldproteem atbenuating compound (MPAC)

3 3@9%1]&3{%’% %}-FEQ‘?GV% r%?@?(tf %ﬁ%’sggflétglr ﬁgﬁiﬁlgﬁ%thgfeby restoring
dofRAl ﬁl@t’al W 8EK0cA s1 kB Crefiital / ’%H@%Qe%é&oigéﬁglon i partlcularly useful for

degenerative condition or disorder in a suaj ect, said
rfseting] of oprpydnsing gora dttienwise arilvring dhe gisk doss byeé@pmem of age-related

<R s PR RO R he iR e S Y e PRI &' 1 trtment of

raﬁﬁ ueEndledegbndrétivel disbrder @bdobiateddivith eamnydbidStype cipaetigates, complexes,
tissue. 5 I'n particular, the present invention

(e BesiEa &5 Plaarestai gy conditippasspriated vthsjrasen whielh cegatise excess metal.
rel ated macul ar degeneration (AVD) said nethod

conprising admnistering to said subject an anount of
FIE}eJIﬁ&Bod) of ahqopmsernanvmitloallk ysefok epspdaitiee sdlany inhibition of a matrix

derl ive or ncti.onal U|valen eof ffec .
5 LB i BT sosp T RSB Ob MP RGPy BficgiIoved. A single
%@Eﬂt'n@i e%%lmﬂ@te%éﬂﬂﬁ%%&n&ﬁatﬁﬂ@f tWwh8r %P@&%ﬁts aI ter

net al Ievels and "reduce netal" is used inits
br oadest sense and refers to a change in the

?&?:pégsggg | Q1% S com ng g? W@Ft]nt %u' encfaé ftl%\er% Se?en%n{m% WJa%t %etast a nitrogen
QfonR @t pokiition Dﬁndfeh}lﬂrolxsl o@lmeaptco groap raf pokidom8. WUssfill@ompounds are
The phrases also 15 refer to uctjion in the anmount

é@ﬁaf‘& by Ferynudze Ifbroggh P??(VHtW}H%h are rdﬁit?éh’@e‘é in defail Sela¥i ng

tissue as well as a reduction in the anount or
activity of netal in particular areas i.e. the
dixatpids wif isaitabdd comepainds imcheteithede ioTabler8 such sw PBe LGS, BE-1076, PB-

4085 Y8B-1120, PB-1127, PB-1135, PB-1149, PB-1151, PB-1160 and PB-1168 or a

pharmaceutically acceptable salt or derivative or functional equivalent thereof.

Hence, one aspect of the present invention contemplates a method for the treatment or
prophylaxis of a retinal degenerative condition or disorder in a subject, said method
comprising administering to said subject an effective amount of an MPAC or formulation
comprising an MPAC for a time and under conditions effective to alter metal levels in

retinal drusen or surrounding tissue.

The present invention also provides a method for the treatment or prophylaxis of a retinal
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The sel ection of an MPAC is generally but not
exclusively irrespective of its ability to 20 inhibit

wa@2ovets2iopr ot ei nase. A defined or specific doREyaU2007/000490

amount may al so be adm nistered. Accordingly, another
aspect of the present invention_provides a nethod for
the treatnent or prophylaxis of a retinal
degenerative condition or disorder in a subject, said
met hod, 25 conpri si,ng ,adm ni steering,to said subject. an. .
RABCBETEHI V4 O OSSPSR oGt P P&Eﬁog‘ncowl?gs'f‘%lmstemg to
g MRAG T Qe rRclil dEmaRE HRAaVPAeN& forRtRmtieh tembtiviag t@ MPAC for a
reduce metal levels in retinal drusen or surtounding .
tiins swd underceagditions eiediive nyeduts motal davels iraetinak drusen or surrounding
net al | oproteinase. 30 Reference to "irrespective"

dfis that one or nore netal |l oprotei nases may be
inhibited or no netall oproteinases are inhibited. WO
2007/ 118276 PCT/ AU2007/000490 -8 Still another aspect |
b parieuler, ethe mresenty Bivention genidess meghndcfortrcalipg fgdiibject with age-

[ t 0 ,0pti A I [-Sio | : rect
AR gL Ton (TR0 TR b AATEAS ARl s e
i nacat of PBr1033 bpd plermatenticalbatomptabler sal§ derivative or functional
rophyl axis of a retinal degenerat] condi tion or.. .
D o gt it b SRS ot il BV bbich amelirse
gq% ' Ml to said subject an effective anount of
n %kgtogflxl\?%'rnul ation conprising an MPAC for a tine
and under conditions effective to reduce netal |evels

' etinal drus r, suryoundi ng ti.ssue.wherein the
the ahisssa lne Fus SHLORARE gab if S A M BRAed Wnse and refers
P4 LRkt ¥n e AMBiButIR AL hQAEAFEBRI 8riséh dRirfoahding tisdid as well as a
Anot her aspect of the present invention contenplates

] a
elesnigo i theramadtien astjvite obmstabin drusepeqrsprrpynsling Wssupqilhe phrases also

dr.usen_in. a.. | ect her . i e. S :
A BLr iR S e Gl R QTR QA PARANE, O sumoucin
1 65UB s SvélasBsl dutisdrein the aimpusabdagivity edtmetal ingfaiafarvageas i.e. the
anount. of PB- 1033 aor a pharnmaceutically acceptable

digfributign of pgtal ieregpalidiprenio ﬁ%qroun%g’ge%P al ent thereof .

The present invention also provides for the use of an

MPAC in the manufacture of a mnedicanent for the

Theatleetin of am MRACHalgedeghy duhnp exauséely érespective of its ability to
syhj.ect. 20 In particular, .th resent invention

Uﬁﬂlgn‘blrﬁ? BUORIAEINGSG of F%—ﬁfﬁg?, rorgp%\m%%a$ S TR | pay also be
agaapitahe salt, derivative or functional equival ent

thereof in the manufacture of a

Accordingly, another aspect of the present invention provides a method for the treatment
or prophylaxis of a retinal degenerative condition or disorder in a subject, said method
comprising administering to said subject an effective amount of an MPAC or formulation
comprising an MPAC for a time and under conditions effective to reduce metal levels in
retinal drusen or surrounding tissue, irrespective of any effect on a matrix

metalloproteinase.

Reference to "irrespective" means that one or more metalloproteinases may be inhibited or

no metalloproteinases are inhibited.
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medi canent for the treatnment of age-rel ated macul ar

degeneration (AMD) in a subject. Conbination therapy
w@bkmae/1igarers part of the present invention in WCTAURONG000490

or nore 25 MPACs are admi nistered or an MPAC and

anot her active such as a netal ¢chel ator, cytokine,

genetic nolecule anti-mcrobial or anti-viral agent,

an anti-oxidant, an antibiotic and/or an anasthetic.

T R RhcLaes Gl ke SRSt TS T S35 ptmaty
Llfe§}8{ e{apﬂ?rﬁgﬂslfg@h Hushapdry industries. The present

nvention further provides fornulations for treating,
preventing or reducing the WO 2007/ 118276

PCT/ AY2007/ 000490 -9 ri.sk aof d | gpi i

endraoamra? A% ot o eaPln 5 OB 0P o418 g rstment o

%%gtflﬁﬁi@'éf 516861 RRGeneWtivestordRick038 disorder Piar 4 isabjedt; Isyid method
seful MPAC, the present invention extends to ar})y 5 X

dRAGisinT admindsteihgdy seidsubisaparupifective ampuptiphen MPAC or formulation

SRR ST B OB RO o v

RBndilB8sen dBukbARdinPBssibSiherBB-tAd 6ffcctvd aftbuhl 6& speciic dose range
pharmaceutically salt or derivative or functional

| y € ,

oquitimallyiestereapeial homagstagip ulie 4¢4i8ns used herein are
defined in Table 1. TABLE 1- ABBREVI ATI ONS
ABBREVI ATI C DESCRI PTI ON . AMD Age-rel ated nmacul ar
degibeeagictoof tH8BBe®nb orvehtiai pordemplatas aOMwthod diopireshicing levels of a
neoyascul ar.i sati on Drusen Protei ngceous.deposits on
PEIR 1 TRUMD UHETOR | GURRS MBHE NoLHRh g, Srpplome. of age-related
ﬁlta{:LFinu Ak &l OBR QAMD PR d Ffﬁé’ch@&’)éﬂﬁﬂiﬁin?'@hﬁﬁﬁéteriﬁ@&o said subject an
cells Retinal pignmented epithelial cells WO )
eMaTVE 28R HEB-AWPDO7 pooagceutically mEgppblEmalt, derivative or functional

SCR Pyéetgr}l THE | NVENTI ON Thr oughout this

DE |
RRER unl ess the context requires otherwi se,
the word "conprise"”,

The present invention also provides for the use of an MPAC in the manufacture of a

medicament for the treatment of a retinal degenerative disorder in a subject.

In particular, the present invention contemplates the use of PB-1033 or a pharmaceutically
acceptable salt, derivative or functional equivalent thereof in the manufacture of a

medicament for the treatment of age-related macular degeneration (AMD) in a subject.

Combination therapy also forms part of the present invention in which two or more
MPACSs are administered or an MPAC and another active such as a metal chelator,
cytokine, genetic molecule anti-microbial or anti-viral agent, an anti-oxidant, an antibiotic

and/or an anasthetic.

The preferred subject is a human although the present invention has application in the

veterinary, horse racing and animal husbandry industries.

The present invention further provides formulations for treating, preventing or reducing the



or variations such as "conprises" or "conprising",

were understood to inply the inclusion 5 of a stated
webk@mem27©r i nteger or group of elenments or i NPEHAD007/000490

but not the exclusion of any other elenent or integer

or group of elenments or integegs. Al scientific

citations, patents, patent applications and

manuf acturer’'s technical specifications referred to

- hereinafter are incorporated herein by.reference,
ESkort deelapingt § Fotion) RBTIGTANE GO g P S GO O gy MPAC as
[ on is not, and shoul d not be taken as, an
lgé?@ﬁd&\%&%éérent or any form of suggestion that t hat
prior art forms part of the common general know edge

try, 15 11 stgod 1 hat
Bier Wped s apgieulartveusel SRARE H8 tPom fvopiipn ERends to any
MPEC 8k dnthasSRIEEY ftlﬁecc&ﬂ%I oH@"of %mﬁﬁlﬁ@qn&%tfgh XXVII such as but not

manuf act uri'-ng net hods | ogical material s or

limiek ta ghose dm%gh? B emln@ng P@nbolﬁh &B-10%5, P:ﬁrlé% H’Bnﬂ” PB-1135,

e BB B DTSR iy at o bt o

festddabbdigvAadttthGed@r enbodi ments only and is not
intended to be limting. 20 As used in the subJ ect

specification, the singular forns "a", "an" and "t he"

| ud r the context clearly
épgrtea]tagg%o#gﬁgbﬁeﬁ&%%ﬁg’%&k gfr%leexlanpl e, reference to "a
formul ation" includes a single formulation, as well as
two or nore fornul ations; re n agent" or
"a reagent" incl udesl @%Eﬂ@éﬁgg@ﬁﬁ%ﬁﬁ}lgggent, as

well as two or mor e 25 agents or reagents and so

fort h. The terns “agent”, "reagent” " conpound”
ABBIRWIA’DI}DNaI 1 y act i ve agent DESGBJP'EHﬂﬁnt
i "{ har ANQLit M " T T

uul.l Vb U.Ilu

i nt er %F)geabl y herein to réﬁ%?aa@gn&w&%ﬁﬁe&f’m&m

DI o ogggRI enti|ly Whi ch T nduces gloc@thaiRibhfiica desired
ef fect such as |30 aneliorating the synptons of a

reti nalNWegenerjati ve di sease Chﬁneldahtawa@hbusammonpass

nhatr-m r-anfi call
pRaH—

ctiv nllsﬁptr de@M&Qﬂé I ” tg‘fé memblyane of retina

Speci MEAF |y mentioned her éYlgial Rigtsin @ﬁf@uﬁ@?ﬁﬁmp%t%t

reagy “conpound™; Vl)AUU/I therap;
PCT/ ALEIBE;?/ 000490 -11 "pharnaco likgg?{’g’a <\:/ §Ea1pr"ve

AgenRPE celtedi cament ", "t her Rpandlipigmertted epitielialnstlls

'drug” are used, then it is to-be-understood-that

this includes the active entity per se as well as
pharmaceutically acceptabl e, pharnmacol ogically active
salts, esters, am des, prodrugs,
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nmet abol ites, anal ogs, etc. 5 Reference to an "agent",
"chem cal agent", "conpound”, "pharmacol ogically

wa@ednraes2agent ",  "nedi cament”, "therapeutic", PEAU®7/000490

and "drug" includes conbinations of two or nore
active agents. A "conbination”;palso includes

mul ti-part such as a two-part conp03|t|on where the
agents are provi ded separately and given or di spensed

separateh% or admi xed 10 to ethe]mfrlor t&ﬁﬂ
DEFAILEDDESCRIBIEHGNOET maceut i cal

pack may have two or nore agents separately

mai nt ai ned. Hence, this aspect of the present

Tﬁ%%gﬁélﬁ Rhis 'sﬁ%llﬁ’&%%nclﬂﬂ&‘s RS E@let RETUARY otHeRiRk Ak lv@ﬁ*d “comprise”,
py i nciudes the co-adm nistration of a netal

ohedriztions suell aaffoerhprises of \@namshlg weregidpistoarl to imply the inclusion

Bfng IB eéﬁn’,leé}f 815\8)3‘?&6 gg%élﬁqu S[m guég nlgtleg%}ts gaﬁphgt tﬁg e@lusmn of any
Bt LBRkhtGr 11%5%69& fgkﬁfprﬁ'f elphdncdriiiegasount * and

"t herapeuti cal fective anobunt" of an agent as used

her ei n rrean a suffl ci ent anount of the agent to

rOV|de e a shpk og hnical
B D 0" A SHR Solicn oA OBy s

@édcﬁldafi@ns&éfenfeﬂ do hémeihaftevdrt adviotpotratedherait tayf refarersce in the1r entirety.
and/ or reducing their anount in drusen, reducing 20
anyloid |l evel s reducing or preventing macul ar

REASORE acB'a‘ﬁR gﬁ'ﬁor art §h Qﬁﬁdspgaﬁgétidnoﬁ RIS shéul@addt M@ taken as, an

or preventl vision inpairnent. Undesirable effects,
eclowdédgeneaf beanys forar ef suggastionrtbat thanpfiersare doralsopagt of the common

vvlthltk_ln ﬂgﬁlred therg eutic effect; hence, a
grucctlipryirdee ha4U8E Yt he potential benefits agai nst
t he potential risks in determning what is an

appropriate "effective amount”. The exact anpunt
Iteq th peeundgrstoodithaturiless mtm}se éndigasedh ghespbjest invention is not limited to

ts?] ci éc %%ul?ﬂoﬁ Q%nﬁ&fe%'ts AREuANE nRRNTs aﬂ)loﬁ%fﬁq? &Jea%aﬁfor reagents,

mnls rafion and t
bssge reginteny andtthbdikepasisbtle niay sqrecitf s also eoéet understood that the

t%&éé%&eg%ﬁwgs fop t OAtpos c% g,.gﬁ)rxégé%%%ﬁgr gabodiments only and
cﬁﬁlﬂkﬁlj‘%ﬁté’lﬂeﬂﬁﬁu&%‘eor dinary skill in the art using

nl'y routine experihentation. 30 The effective anount
|s deened the anount requi red to prevent or ameliorate

S, t ons ener.at Lon c;,ond; t;. such.

R RoB 147 syl CEEUI AR 157 RECURL IR » AT ol jogtude plura
bR AR the dbnteedclea P HictdtdsChthérsvigd flﬁh@lbl fb@ elxblmple reference to "a
reducing levels of netal WO 2007/118276

fomulatizat) mchets 9¢ingla formuipion. aseelhps ¥ of megs formulations; reference
:ttc? Q.'l:lﬁj %Een%" 8¢ "@'Péjag‘éfftp R&budd' 4 @ﬁ%ievfgemy Péa%eﬁtn Gl YRR as two or more

agents or reagents; and so forth.

The terms '"agent", "reagent", "compound", "pharmacologically active agent",
"medicament", "therapeutic”, "active" and "drug" are used interchangeably herein to refer
to a chemical or biological entity which induces or exhibits a desired effect such as
ameliorating the symptoms of a retinal degenerative disease. "The terms also encompass
pharmaceutically acceptable and pharmacologically active ingredients of those active

agents specifically mentioned herein. When the terms "agent", "reagent", "compound”,
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ng/m to 1000 ng/mM such as fromabout 5 ng/m to
about 500 ng/m or about 10 ng/m to about 100 ng/m

w@eooaireezmé s or ranges in between. 5 The terns POEAERIV7/000490

and "nmetal ion: may be used interchangedly in this
context. By "pharnaceuticalchﬂgpeptable" carrier,
exci pient or diluent is nmeant a pharnmaceuti cal
vehi cl e conprized of a materi al that i s not
bi ol ogi cal ly or otherw se undesirab] E, i.e.  the A
rﬁxa@nmﬂ lypestigBrAgRnist eediceent s UBaRT S ORI R (apd "drug” are
HEheg Y F %? tﬁn\ﬂ@rs?&)%n{haf’v'tﬁl? Ftiuded 16EUSHRI eﬁt'i‘t)jf dg?é" r & as well as
su stanti a verse reaction. Carriers may incli
plxarmpcambsn}aradceptdb&r phaduia¢dlogisallyu etives SadtSl \gefietss , amides, prodrugs,
%ﬁ gents col oring agents, wetting or enulsifying
pdies izl Ogiﬂefcerl ng agents, preservatives, and the
like. Simlarly, " phar macol ogi cal Iy accept abl e"
salt, ester, an1de prodrug or derivative of a 15 .
Rofwrmmmtb ars "agenil] 'themivel agent’i dcomprand”, "Bearmacolagicaldy active agent”,

SeRErtaR’ AT ol o) Ryt n s AR I0h U o or more

hawel agenter ey epdhBiRatidn"aalieinchales degwper ahch/ s aCthyl-}iadeSbmposmon
or other adverse phyS|oIo%|caI event Hf a suscep th
whelievthe agpnts grearovided sepaateheard given o) disnepsad sepamgely or admixed

foé%tep ﬁa{)ﬂt fo dl%%ét%%al Fé}y MHphd %rl‘ﬁﬁftl;kgarf @%ﬁﬁ@@ﬁﬁ%}gﬁi{ may have

Ion partlc the pr e Inventio
Do be ipdratagenta se;&ﬂiaieltyl mamniln@hyﬁﬂncb tihipeaspécaqpiighe present invention

fornmati on and/or a io met al ntent in, .. .
Hicligden combaten, fheranyy ngpmﬁawapn hstaRenslidgs fif eqradministration of a

hRldl Néhelaldle and3 URLEEE "acBe UREK Ak allmidl ecro‘ﬁlﬁo@mén c%tokine, genetic
animal, preferably a manmal and nore preferably

polavategantiolierdbinboraantiovieal ageritsrat antibingic audlor am pieasthetic.
preferably a human who can benefit fromthe
formul ati ons and net hods of the present invention. A

FTHO@ A "effo@l el Lssn0f andvhibérapeutieallit SHECHRE aﬁmh'u@faafh agent as used
animal may be referred to as an individual, patie

hereivamean o sulficiant amaushtof theeagssinie uaida fhe r@ﬁ%éhﬂap@uﬂc or
ﬁ%ydslﬁcg?%lgeﬁe&e @ffeétnefregﬁfﬁg@ hagﬁch %Hpéfﬁ%ﬁto'r ORFcdnie tﬂx’(ﬂ'ﬁ&s altering or

veteri as 1n genera
staeisgi ovatabiBy of Intbtalnioms| aridmrbmddaflyg their anonmenn ehrosen, reducing

an "a " includes an avi an I es suc

1R I Bl e SR P ARG FieE R by atighgondition and/or
gesaR) or HPeRMiiRE Xmﬁbﬁ qm‘i’)ﬁlrﬂléﬁie lUﬂid%suabT@ effeeRRdictd Ofidd Rffects, are
a non- hurman ani mal may not be a natural [y occurring

berhetimehu oadifesiesh ahmgvmtb o7/ desizerly shep@riALZEBT; Olmae0a practitioner

-13- in,an_ aningl As. indi cat ove

sk 68 T SRS sl P SRR ARG P Bminjug, what s an
appropEdteOsEt &ive Lahaoit's, mfeaé}@cuhﬁﬁﬁmt tequiéd Wil Srom subject to
such as tupja, livestock ani mals,

subject, depending on the species, age and general condition of the subject, mode of
administration and the like. Thus, it may not be possible to specify an exact "effective
amount". However, an appropriate "effective amount" in any individual case may be

determined by one of ordinary skill in the art using only routine experimentation.

The effective amount is deemed the amount required to prevent or ameliorate symptoms of
the retinal degeneration condition such as AMD. In one embodiment, the amount of

MPAC used is the amount required to or which is effective in reducing levels of metal
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5 | aboratory test animals, conpanion animals or
captive wild animals. A human is the nost preferred

wao angets27ddowever, non- human ani mal nodel s nmay PET/AB27/000490

Exanpl es of laboratory test animals include mce,
rats, rabbits, guinea pigs andipansters. Rabbits and
rodent animals, such as rats and m ce, provide a
conveni ent test systemor 10 aninmal nodel as do

i, satptes P oD EiTele oy by SR EHRLTR Smbli5d tlfude from 1
il E?o‘ﬁ%ﬁbu@% Yh Pid aBBBCS®Smg/ml or about 10 ng/ml t

éhlgbr g@fmgb ﬂi g%anrs (1 ncl udr%ng cane toads?rn g oo REmo

%wdﬁﬂimgmipemnelmtsoucﬂang@ imboymoni | a  nel anogast er

are also contenplated. Instead of a |ive ani mal nodel,

a test systemmy also conprise a tissue culture

%8 tG@s "It adPlhdiall ioSteaBNRY el Vifte £BMEHeHIyaR thik Somext,

condition which is characterized by a progressive

| oss of vision. Conditions within the scope of this

%r Hl]la%%c%ﬁg a?lg accej:{t%btrl@g grul Elpwg? gF Eﬁﬁé?ltt id giegf%l “@pharmaceutwal

Sylsitleospiptized Stfarxg@teﬂﬁl &atdis&mmlogladll}ﬂeajmotﬂWmeJudMeslrable i.e. the
Best . di sease and Mal attia | eventi nes ﬁé) Ag t| cul ar
axvdial ineay popdptigered He agbngcd peleded gptiyenagent without

t@%ﬁ;ﬁgﬁn eﬁ%/ £3bRIhiGPAIRGe ﬁgétl%ﬁt 'C‘faﬁnbﬁ rﬁ@ﬁncm\é’ee\k@fpuents and other

invention extends to any reti'nal
dddjcmey sitch\es dildeweadetergsgsciokirag agents, wettingan otwsifyieg agents, pH
loid like a at eposits or plaques. 25
%ﬁa@gl){g ?ﬁ?@tsagrﬁéwg[gﬁe gﬁ’i‘lﬁ%ﬁ“ ]élgeent i nventi on
ontenpl ates a nethod for the treatment or

prophyl axis of a retinal enerative condition or o
Simdardiera ipharmanglsjeiceily agmma 't $dfel estelp prides ipredrug or derivative of a

gg@ﬂ%@ g{ io?)%&eﬁ l?é?énq i§ %b§aﬁ0%stg&n rell‘ﬁ'flg #{}&%@g%@&é@ﬁ/?@ve that this not

rmula conpri's

bivdod e4lBr oraiitahvise @ngdestbbct | ve to ‘alter netal levels
in retinal drusen or surrounding tissue. In one
enbodi ment, the altered netal levels are 30 reduced

pfling ey @L@ect!tﬂ@?ﬁ%%r%@mghr@@ retlhgleda%ﬁcfsrﬁﬂg?e Wsndition or other

i nventT on provi a net the treat
ﬁdlﬂﬁ‘éelﬂmmg?@ leAIR 00 2/ DO@HEDle indikiduabphytlans sreatineat of a clinically
ive ond|t|

S mp Rt SRR e OF simplr e cofiflon, Lypayticutar, the

PrabRE! indéhtRhf RGtcmRated® #oductbn @E‘ MriYeidPtyp Egﬂd’ﬂ-ﬂlle%frﬁﬁhon and/or a
conprising an MPAC for a tinme and under conditions

sdduetion inemete] eantaait imedrusgn foagsiers nopmalrmaethlipmagstiagien e retina.
surroundi ng tissue, irrespective of any effect on a

mat ri x

The "subject" as used herein refers to an animal, preferably a mammal and more preferably

a primate including a lower primate and even more preferably a human who can benefit
from the formulations and methods of the present invention. A subject regardless of
whether a human or non-human animal may be referred to as an individual, patient,
animal, host or recipient. The compounds and methods of the present invention have
applications in human medicine, veterinary medicine as well as in general, domestic or
wild animal husbandry. For convenience, an “animal” includes an avian species such as a
poultry bird (including ducks, chicken, turkeys and geese), an aviary bird or game bird.

The condition in a non-human animal may not be a naturally occurring but induced such as



5 netal | oprotei nase. In one enbodinent, the altered
netal |evels are reduced netal levels. Still a

wo erovhe27@aspect of the present invention is di PEDABZIOT/O00490
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a method for the treatnment or prophylaxis of a

retinal degenerative conditionygr disorder in a

subj ect, said nethod conprising admnistering to said

subj ect an effective amount of an MPAC or fornul ation

10 co r'siag an MPAC for a tine and under conditions

&F PREFMPMOEC educe netal levels in retinal drusen or
surroundi ng tissue wherein the effective anount is a

specific dose range to optimally restore netal

Hombolitatesi sbave, tiee prefeireth anibieds pre dwmans, nyemhaoan giriseates such as
provi des r the use of an MPAC .in.the nuf acture o :

SR eeTR b inohfe oBe-Fns” o, mieicy Suffr 8F Agle fveblock animals
deHRR6F AL \RirHAlS Wodfanion Aimsbioe ehptivEneildasihely. @dhuman is the most
agents of the present invention conprise at |east two

iefeedbtapgstiitaveayer, mopdwmentaniraal medetymay b vsedgen at om

at position 1 and a hydroxy or nercapto group at

position 8. The agents of the present invention are

Exaingbdsi of ddboratefyetestemithals dscluddt @icepratd, eabibit®Oguinea pigs and hamsters.

S%%enuating conmpounds aor MPACs and have.gne or nore of
DEHPRGIRGFE ARBIGES SPEs 2 Fit aBd MIPGABPHEF @scquverient test system or

r t j F i S
A oD 16 BAFlaRs 1R 1w e f Tk Slock AR hAlde sheep, cows
@igsi bodts hosds emtidakeys. Noo-wamynalins aciapésiveh @f avian species, zebrafish,

di ssql.vi ng, oy disruptin anyl.oi.d type protein .
qunblitns tsglpelig, 2B o FAgSRhes BrpudPEaCiRistes speh as Drosophila
FHABRISEs1eRiE IalsORBBRIDlatdd. PhsdRraFhl IWe ahlifal 2RI, % BR%Estem may also
two or nore, three or nore or four or nore or 25 five
GPMfEiERA JissyP culie 8yBem- | i sted properties. Particularly

useful conpounds, defined further below, include those

in Table 8 such as PB- 1033, PB-1076, PB-1085,

PBYikfin4l, defgBactdtRié, cnBitibh3%s a RBndifié® whitth ik Idhhractitizéd 69 a progressive
and PB-1168 or har.maceuti cal | It or derjvativ

&5 i ioBnalCoBdilip P PRI (e, Sl tasmy ielidegbge-tefated macular

' r e a h I i i.OR, 4
REBSHLAT UM N U SRRy R Ko sty

Stdrgartltls dikdase, ipatyemdlystrdyhyp Begaliteaserandialattiafleveanktinese.
contenplates a nmethod for treating a subject wth
age-rel ated macul ar degeneration (AMD) said nethod

QOpARfibhNebnafitnFoswRich ke iﬁQntsSa&lH thebihead oftfe PraReiittin@dntion can be
PB- 1033 or_ a pharmaceutically acceptable salt,

G8ertivgt isvaMa). Hawryer, dhalpresqil inyrelinn exfendsolo aff extinpl, degenerative
t,0 reduce. al,in retinal rusen,to.a |level whi,ch .
sReh RS R it pEaleig Aiiop BV RED IR 1R pEgRgafL [ fbsitSor plagues.

al so provides a nethod for reducing |levels of a netal

fromretinal drusen in a subject to thereby
AFRECS, 0Pt @pg@lrﬁftt@aﬁ@r@pn@g@sn@%p@gerﬁﬁl@@p@rmethod for the treatment or

%?(%ﬁl@lﬁa&?st bPR retinal degenerative condition or disorder in a subject, said method
comprising administering to said subject an effective amount of an MPAC or formulation
comprising an MPAC for a time and under conditions effective to alter metal levels in
retinal drusen or surrounding tissue. In 'one embodiment, the altered metal levels are

reduced metal levels.

In another embodiment, the present invention provides a method for the treatment or
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equi val ent thereof. Exanples of pharmaceutically

acceptabl e chem cal derivativesgyar functiona

equi val ents of PB-1033 include those in Table 8 such

as PB-1076, PB-1085, PB-1120, PB-1127, PB- 1135, PB-|

149,, PB-1131, PB-1160 and. PB-1168 or a. . . .
PR OF o FAPaG JPEerratyer sopdtioneor Sisorer ig e syljagh seid method
EStM: Mﬁir@ﬁdnﬁﬁ@feﬁﬁé to gﬁﬁa@m)j%& 291f eﬁ'@%ﬁ% §m'oﬁ19l.l é}id:ﬁl MPAC or formulation

and copper. Hence, certain useful agents of the
promapeising any MHA G domn p dinegr endrpaderesdnbitions wffoctindstoodlter metal levels in

For.mil l: R1 20 Y~ ~--Y (Rl 1.YY . (R m .
TR Brsen | B Buihalpe, oigbed,  vhBnegtG, 'of, Wb bRt g @ manix
sateléetefnasyn Il oneRhibdaRhdrY, tEe/Risdréd el le¥kls)ae reduced metal levels.
optionally substituted alkenyl; optionally

substituted al kynyl; optionally substituted aryl;

. Y 18
B4 R YRR RS e s
trrogiaiaxig offei edtipal Gbgenksdtive donditioBGEHisaridr GRQRaZSL‘ﬂB&;t, said method
CRIIRE A0S pOIRGDE (MRS IR TR GAm ouirel B0 ERE o formulaton
S%eggl {eﬁcgt g% A MIPAICS for 2R %Pﬁ?n@&econidﬁféﬁg gﬁgﬁg{/e: % reduce metal levels in

fromH, optiona substitute
optinad daisey os swseundingetdssat kéwidin tHe dfectionainbynt is a specific dose range

I ePnalt iR b BedrgT  an ant | oxi dant

or a targeting noiety and n is an integer of 1 to 10;
X is independently selected fromCH CO N and NH 10
Ahespreseak pasation |a¥l=‘03m0@tﬁeéd”01f thsmiseH)f @OMRACNE theom@qufacture of a

SIERT LR RSkl LSS ol s MR
optionally substituted aryl or a 5- or 6-nenbered

Ql%tei Ig)rre]f%lrrleg asggl?tgtoifttﬁcte ep(1jresen’c invention comprise at least two fused 6-membered
rings with at least a nitrogen atom at position 1 and a hydroxy or mercapto group at
position 8. The agents of the present invention are colleétively referred to as metal protein
attenuating compounds or MPACs and have one or more of the following properties: act as
ionophores (i.e. capture and transfer metals into cells), is a metal binder, crosses the blood
brain barrier (BBB), exhibits reduced cell toxicity, is capable of dissolving or disrupting
amyloid type protein deposits, aggregates or plaques and is stable in aqueous
environments. ] Preferably, the agents have two or more, three or more or four or more or

five or more ] of the above-listed properties.

Particularly useful compounds, defined further below, include those in Table 8 such as PB-
1033, PB-1076, PB-1085, PB-1120, PB-1127, PB-1135, PB-1149, PB-1151, PB-1160 and
PB-1168 or a pharmaceutically salt or derivative or functional equivalent thereof, PB-

1033 is particularly useful although the present invention is not to be so limited.



heterocyclyl; 15 mis an integer from1l to 3; and p
is an integer from1l to 4, 20 salts, hydrates,

wa@lovalesq derivatives, pro-drugs, tautoners ardr/ap2007/000490
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15

20

25

30

isonmers thereof to a subject in need thereof, with
the provisos that: 25 (i) at l.qgst one of X and Z is
other than CH, and (ii) phanqui none or tautoners
thereof are excluded i.e., when Ris 0, R at position

t Z 30 . .
FIPéF’érrs%ﬂrQ)ﬁhﬁe Hf%seafa lw%bf}‘fﬁﬁge}%%%# Bz%éthggcfeweaﬂng a subject
-vhifh hBe-Adidled hﬁ&ulaR'deFélePcfti%Be("A@J@D)’ stidl Iﬁethe@tcbﬁﬁ)ﬁ%fnﬁ administering to

substituted ar i onal substi t ut

reetde subyagt lag | amQ}p\t iof rP@ 1933 gb@tphlaml@@uwalw accejﬂzble SRR derivative or
iebloo b e iiater SREAE I ErbRmGuRR RnaliopGRR fe:% lovel which

| gkl ideates syRlpiTh§16f ABMIY.I onal 'y substituted phenyl such
as 4-hal ophenyl, for exanple, 4-fluorophenyl 5 or

4-chl orophenyl; an optionally substituted unsaturated

3l“l{e su@ eE‘P{H%ﬁt%i} all§ tp% rhoﬁ%ﬁ{o.gcfogfe(a}i@iggqme% gfl‘ %%}e}al from retinal

trogen at ons suc as I'mdazoly pyT
airumptmmn:ajbﬁept sol st eityudreelicgatt wympetnSof agdretaedb araealar degeneration

LBoThS B meliod SariarsiRy P IGInE P Seidk it an sfSckve amount of PB-
q@tsg 3R nghamfaeaﬁwaﬂy bed ptadRt éd[ta&e‘?g/aﬁvé & &uﬁ%‘i@?ﬁ fRtkof,

het eronbnocyclic group contaihing 1 2 oxygen atons
and 1 10 to 3 nitrogen atons such as nDrphollnyI

gatot Lonal | %/pp%illj?gqst's ‘; Ly gg{x%}%?@ 1%35%1,%,&,6& 9F %ﬁgﬁnaallgqulvalents of

qwhom ﬁﬁYdde tBpdd PNTABLY 8SuRAtdst PBED76, BB A 085 KPRYL120, PB-1127, PB-
optional ly substituted thio; CH2NRARS in which R4 and

Flé‘ 3ar %B"l'm%p%déﬁlal RB-1460 aed BB-Hi68mrH plharmagentigplky palt or derivative
het er ocycl ?u%ﬁ%g{ @e%f Cﬁxg?r %?ﬁﬁéthﬁgﬂlh%en% ?%ﬁd éolf,&)‘gﬁ

substituted phenyl an optional I y subst ituted
saturated 5- qgeggger ed heter ononocyclic group
& Gerialp vsefy AERS (1 G Freses 1BV ation aa%em%eﬁ%ﬂd;hy compounds of

Formula I;

(RYp
A n
(R
P x/\x/\ —>/(R1)p
! L )I( D
l’\l
(R"m
@
in which:
RisOorS;

R! is independently selected from H, optionally substituted alkyl, optionally substituted
alkenyl; optionally substituted alkynyl; optionally substituted aryl; optionally substituted



or pyridinyl; or an optionally substituted saturated 5
or 6-nenbered heterononocyclic group containing 1 to

wQ2@aggemn atons and 1 to 3 nitrogen atons suchP@FAU2007/000490
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15

20
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nor phol i nyl. 20 The preferred halo group is chlorine

but ot her hal ogen atons are enggnpassed by the
present invention. W 2007/ 1183@6 PCT/ AU2007/ 000490 -

18 Illustrative classes of conpounds of Forrmula | are

g‘-%ﬁg‘gély%%ﬁﬁ’( %‘&i}a%{ﬁ“ga!% 6%8#?%&%10@'@@61{0;@% SR:Hnagd OR?, SR,
Wrmgkzq UNREE0 ! (C18), m%%i;@(ﬁ@q mﬁfwﬁ ; AR CSNRER,

oxall ne
50%&% n%@R-,SC@zRIZ\'m QSRY Rir) ﬁoa\mﬁ#l\lm Nwhlch R2 and R® are

?ﬁ%ﬁg{%ﬁlﬁg ¥5lé&%&j %E)rorsﬁ @%tﬁ%&*ly ﬁlgas ’R.}tedo eﬂl%yl optlonR%ly substltuted alkenyl,

optionally substituted alkynyl, optionally substituted aryl, optionally substituted

heterocyclyl, an antioxidant or a targeting moiety and n is an integer of 1 to 10;

X is independently selected from CH, CO, N and NH;

Z is independently selected from CH, CO, N, NH and O;

Y is independently absent or together with the ring to which it is attached forms a 5- or 6-
membered optionally substituted aryl or a 5- or 6-membered optionally substituted
heterocyclyl,

m is an integer from 1 to 3; and

p is an integer from 1 to 4,

salts, hydrates, solvates, derivatives, pro-drugs, tautomers and/or isomers thereof to a

subject in need thereof,
with the provisos that:
@) at least one of X and Z is other than CH; and

(i)  phanquinone or tautomers thereof are excluded ie., when R is O, R! at position 7 is

OH, X is CH and Y is absent, then Z is not m .

N

N

Preferably, R is O.



aN OH(R)ml (R1)P N N 6-hydroxy-phenazine 25 OH
(R). \1 8 RL RI), N4-hydroxy-acridine OH WO

WQO07/118276 PCT/ AU2007/ 000490  -19- (Ri ) m ( Ri Bm/Wh2007/000490
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15

20

ri\\ 1l (R)mN4 ,7(4,10)-phenanthrolin-5-o0l 5 R-~
RO-'YN OHOH (R)m\No MNRlyg_ OH10 0 N'N (R)%
N 9- hydroxypyrido[ 1, 2-a]pyrimdin-4-one OH (R)g OW
2007/ 118276 PCT/ AU2007/ 000490 - 20-

In addition, R' is preferably halo, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted alkyl, OR?, SR?, (CH,),NR?R®, CONR?R® and NCOR?
in which n, R and R® are as defined above. More preferably R! is fluorine; iodine;
chlorine; optionally substituted phenyl such as 4-halophenyl, for example, 4-fluorophenyl
or 4-chlorophenyl; an optionally substituted unsaturated 3 to 6-membered
heteromonocyclic group containing 1 to 4 nitrogen atoms such as imidazolyl or pyridinyl,
an optionally substituted saturated 3 to 6-membered heteromonocyclic group containing 1
to 4 nitrogen atoms such as imidézolidinyl or piperazinyl; an optionally substituted
saturated 3 to 6-membered heteromonocyclic group containing 1 to 2 oxygen atoms and 1
to 3 nitrogen atoms such as morpholinyl; optionally substituted C.4 alkyl such as methyl
or ethyl; optionally substituted C,.¢ cycloalkyl such as cyclopropyl; optionally substituted
C1.¢ alkoxy; optionally substituted thio; CH,NR*R’ in which R* and R® are independently
selected from H and C,4 alkyl; or CONH(CH,),R® in which RS is optionally substituted
heterocyclyl.

Y is preferably an optionally substituted phenyl; an optionally substituted unsaturated 5- or
6-membered heteromonocyclic group containing 1 to 4 nitrogen atoms such as imidazolyl
or pyridinyl; or an optionally substituted saturated 5 or 6-membered heteromonocyclic

group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms such as morpholinyl.

The preferred halo group is chlorine but other halogen atoms are encompassed by the

present invention,



RO ~R)mll:;:Cpyrido[3,2-d]pyrimdin-4-of NOH 5
R NI\ (W, N pyrido [2-3-d]pyridazin-8-ol OH

w@ Rbya182ré -f- ~ (RL)m 10 / N [ 1, 7] napht hyri di PEBATGR007/000490
™H (R1))g H WN /](R)g V/ N

[1, 5] napht hyri di ne-4, 8-di ol  Opgl5 o (RL)m N

[1, 5] naphthyridine-8-0l IN(RL)P OH (R )g NY (R )qg NN
pyrido[ 3, 4-b] pyrazin-8-o0l 20 NJ OH (R)g N(R)g N/
Jnalidobdssds Bt M%ﬁm&s o Pormuﬁ ére ag rflg)llows( R)a

(R")r 0

\\ | QH 8-hydroxy-4(3H)-quinazolinones
5 e
OH
(R G
| YT ONG 8-hydroxy-quinazoline
a/ N/
oH
(R")m ﬁ (R1)q
10 ,\\ o 8-hydroxy-quinoxaline
3 s |
o
OR"), R
N7 / K .
$ N/J [1,6]naphthyridin-8-ol
OH
15
RN Q '
R
K‘/&N\ 9-hydroxypyrimido[1,6-a]pyrimidin-4-oné
OH R)q
20 '
R )m (R1)q
/] 8-hydroxy-cinnoline
8 N
(GUM , R')p
Q[ D 6-hydroxy-phenazine
25
(R')n

I\ /Jjﬁ(R dp

N PF 4-hydroxy-acridine
5



25/ NJ pyridol[4,3-d]pyrimdin-8-o0 OHW
2007/ 118276 PCT/ AU2007/ 000490 -21 O O (Rm
wa2dwdisre/ - 4a, 8a- di hydr o- pyrano| 3, 2, b] pyri di n-RPEDAB2007/000490
R" NX OHJ 50 /IN~RI)m ~Ij" (R) N
8- hydroxy-6H[ 1, 6]naphthyridig-5 -one 9 OH 10 O
~R)ml > | 8-hydroxy-6FL[1,6T&25hthyrin-5-one H 1q
O N 15 N di benzo[a, g]lquinolizin-8one (Rl) ACOHRL
O -N N (R~)m 4-hydroxy-1H pyrido[ 3, 2-d] pyri di n- 2-one
20 OH in which R1, in, n and p are as defined above
and g is an integer of 1 or 2. The above conpounds
S0 forn1par%)of nore generic groups of conpounds

such.as t hosé®'r enconpassed by Fornula I1: WO
20 26, PCIA20074000490
4 7

~

/ 4,7(4,10)-phenanthrolin-5-ol

OH OH ’
(R")m
~__N._0
& \]4
S
(RYq
OH
10
o)
wcf\N/uI
R’ )q/\YK\N\ 9-hydroxypyrido[1,2-a]pyrimidin-4-one
RN,
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-22 A RBR(11) RR NREOR inwhich RLis Hor
hal o, optionally substituted al kyl, optionally

wGewsnioe ed al kenyl, optionally 5 substit ut eRPCEHAY2G07/000490

optionally substituted aryl, optionally substituted
het erocycl yl, an antioxidant_gb_a targeting noiety;
R2 is H optionally substituted al kyl; optionally
substituted al kenyl; optionally substituted aryl;
optionally substituted heterocyclyl; optionally
substituted al koxy; an antioxidant; a 10 targeting
nnh@tx; CGRy, 6 or CSR6 in which R6 is H, optionally
sub% d alkyl, optionally substituted al kenyl,
hydggégfﬁﬁption@Vﬂ@OBQ%@mVnmmﬁUJEWWI, optional ly
substitut'ed heterocyclyl, an antioxidant, a targeting
noiet?f OR7, SR7 or NR7RB in which R7 and R8 are
eithes the same or different and selected fromH,

opti ¢ alj@%substituted al kyl, optionally substituted
alkg Wi ptionally substituted aryl or optionally
SubSti d het layhs CEN .15 (CH2) , , NROR10, HCNOR9
or NRORLO i nﬁ%ﬁﬁ[ﬁ 33@%%%52&%% Oz(!\re ei ther the sane

or different and selected fromH, optionally

subsﬁ%tuteg al kyl, optionally substituted al kenyl,
ﬁp%gigﬁgk?*?ubstituted aryl or optionally substituted
el C yl an ni 4. 1OR', SR' or NRL1R12 in

whi c Q%% and R?énaﬁgn%??ﬁ%?(¥he same or different and
sel etted from H, optionally substituted al kyl,

epti onalfly substituted al kenyl, optionally substituted
ar y\Nar-~20®dpti onal |y substituted heterocyclyl or

t ogeth /)‘orm o1t 31aaydithyridsndds Bidist ed heterocyclyl; or
SO2NR13R14 in which R13 and R14 are either the sane or
diff&ent and selected fromH, optionally substituted
al kyl,, optionally substituted al kenyl, optionally

subsyli t ut®w aryl or optionally substituted

het”Lé op%l yl; diad]2phBBridRe-8-86, R and R are either

the/} or different and selected fromH, optionally
sfibsti t ut ed al kyl, optionally substituted al kenyl,
og;ionally substituted al koxy, optionally WO

2 bxb 1829% PCT/ AU2007/ 000490 -23 substituted acyl,
hydj bxly,”Jopt i orfaridg[3sttbhyrazin-8ebl ani no, opti onal |y
substftwfed thi o, :

OH

R, N R
e : .
N, /J pyrido[3,4-b]pyrazin-5-ol
OH
(R

;7{ N ®Y, _
NP pyridol[4,3-d]pyrimidin-8-ol



optionally substituted sul phonyl, optionally
substituted sul phinyl, optionally substituted
wa@aiophs2yé ami no, hal o, SOQ3H, am ne, CN;, CF3, optT/aniolgo00490
substituted aryl, optionally substituted
het erocycl yl, an anti oxi dant YE! targeting noiety, 5
salts, hydrates, solvates, derivatives, pro-drugs,
tautomers and/or isonmers thereof with the provisos
that: (a) when Rl to R3, Rand R 'are H, then R4 is
not A or | and R5 is not I; 10 (b) when R to R3, R
R I and RSare H, then R4 is not CHO CHOHCC13, /CH3
o 74 CH2ZOCH CH N CH CH3 3~ 2 ( 2 5)2, CH2N ,
| Ol N\ ANgideoxy-4a,8a-AiH i oNGHGR,CH | pyEHRIN2-one
N“ CH2N\ CH2N NBOC 15 N CH2-Nn -CH2 CH2M NH
-N6H-\' NH 20 N OH WD 2007/ 118276
5 PCT/ AU2007/ 000490 -24- CH2CN CH2-N~N-CH2 ~ OT CH2N, S
 ~ 1\ 5 0H(c) when R, R5, R and Rare H R2is
CO2Ho. :?é @H, then R4 is not bronmo, nethyl,
phenyl ] h rg}(y_ okl if.luoromet hyl : 10 (d) when
R (R1)R4,/\ pﬂ d g%gpgdxﬁ?é%f’bina%ﬁﬁﬂg}x% is OH then

q

CH2
CH2

R isn " bronmo, iodo, nethyl, phenyl, propyl,
phenet hyl, heptyl, benzyl am nonet hyl, 3-am nopropyl,
3-
10 (R1)m
8-hydroxy-6H-[1,6]naphthyrin-5-one
15 dibenzo[a,g]quinolizin-8-one
R1
OYN/\
NﬁJI\/N:\(R”m 4-hydroxy-1H—pyrido[3,2-d]pyridin—2-one
20

OH

in which R!, m, n and p are as defined above and q is an integer of 1 or 2.

The above compounds also form part of more generic groups of compounds such as those
25  encompassed by Formula II:
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25

hydr oxypr opyl, 4-nmet hoxyphenyl, 3-nethyl phenyl,
4- chl 6rophenyl, 3, 4-dichl orophenyl, pyridin-3-yl,

WO 2000488296 , 4- chl or ophenyl , 3, 4-di chl or ophenyl PCT/AU2007/000490

2-chl orophenyl, 3- 15 chl orophenyl, 2-chl orophenyl,
3-chl orophenyl , 2-nethoxyphenybyor piperidin-2-yl; (e)
when R, R4, Rand R are H, is CO2H and R3 is OH,
then R5 is not phenyl, 3- hydroxypropyl, phenethyl,
3-am noprop-1-yl or hex-l-yl; 20 (f) when R, R4, R
and R5 are H R2 is CO2H @nd R3rEs OH, then Ris not
N- nor phol i nonet hyl, brong or phenyl; (g) when RL, R
and R are H R2 i & '
are not chloro; 25 (h ] R¢“and R are H R2
iIs CO2H and R3 is OH, b are not bgﬁ

(i) when R, R R andR R.is CO2Me d R3is
OH, then R4 is not Rhydr oy phRhyl or brono; 30

(j) when R1, R, R4 and R5|are H, R2 is CO2Me and R3 is
OH then R is not 4- met@®Bkyphenyl, 3-methyl phenyl
pyridin-3-yl, benzyl, brono, 4- chlorophenyl, 3, 4-
Q{@ﬁkgrophenyl, 3-hydroxypropy| or

3-tert-but oxycarbonyl am nopropyl; WD 2007/118276

PCT/ AU2007/ 000490 -25 (k) when R, R, R4 and R are
or

I i S Me .and, R3 .i § hen R5 i s not phenyl
g I%Rﬁ %J%WQEPB%Wy F%lﬂg{f%r l%y L, optippallys sybsjitute glkmnyl, optionally
RibstitedR acAN e dibadt
iy ﬂ ﬂg%gny}eam nogteﬁzzalgﬁ’ %&{rﬁl? R RTed Shelheyclyl, an
FRtoFiieNt or-4 taggetmg)nmtym n-1 - yI
4- et hyl pi perazin-1-yl, 3- benzoyl am noprop-1-yl,

phenethyl 3-tert- butoxycarbonylanlnopropyl

My Wbstitaed AlRyR lophl &l
l'sy W@Yarsel iy R2y| SOp C%i;a‘l Jfé(lbstltﬁlgd (amecﬁp%t%ﬁ&allﬁ substituted

qrgI mloﬁﬂgrnw tifugpd lgm%rﬁcy@lyl Rptlmllymubandteaallamy lain aandoxidant; a
Bepetifig Glddty: ?Rﬂ oFe:SRS lﬂyhuﬁ)hﬁn* %lroaalbf lﬂP E‘F\.ﬁg alkyl, optionally

phenet hyl , ydr oxypr op
smbpt@tmem ra-llte-nyl hé/drdxm hpp@mﬂ[‘ya@ubsﬂtuﬁéﬂ aryl, optlonally substituted

4- sul 3-b yl,
%\rﬁ%%fyd,parfs gntgg(o% %qa?%ilng|m§gq§o¥)§qh§§? @;r(o 7Rt8 in which R7 and R®
ary bl,thdi Itlﬁﬁsfa&?el di'dlﬂferer\l‘tI an@rsel%ct@& ;R'Ighpﬁr %&)ﬁ%f%% E@téjci aﬂéq optionally

(o) . when R and are
SPH%HH‘R@ aawalespmr@Hmubstnhued oyl oz@ap@px)aﬂyfmbstﬁ%uted%erocyclyl CN;

ar an thgn R i s not
G ogrbN@{{q) ?{VQQ OE%OTWRM 5%“’?1? ReoindgR Cogrieeithag the same or
differiest 43id, seldoesd fidmrH dfvioasley Bstituted alkyl, optionally substituted alkenyl,
optionally substituted aryl or optionally substituted heterocyclyl and n is 1 to 4; 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 or together form optionally substituted heterocyclyl; or
SO,NRPR™ 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

3 4 ' . '
R’, R*, R’ R and R are either the same or different and selected from H, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkoxy, optionally
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20

bromo; 25 (r) when R, R R3, R and R5 are H and R2
is CO2H, then R4 is not phenyl, 4- chlorophenyl or

webengierayl ; (s) when R, R5, R, R4, R3 and RKCEAB2047/000490

then R2 is not 2Htetrazol-1-yl; 30 (t) when R, R5,
R4 and Rare H R2 is C32H and,®3 is OH then R is
not 3,5- dichl orophenyl or 4-f%uoropheny|; and WO
2007/ 118276 PCT/ AU2007/ 000490 -26 (u) at |east one of

o0 R5 Rand,R is other than H Useful conpounds
:gﬂlbs&lgt%te laé:y},l Hxﬁlrgx%.s opg@r.} %S_Sl%tltqt%d BHHAR| gpﬁq)nrgl)lsqgstpbstituted thio,
bbild)ﬁallyMﬂtiﬁted%phdﬁymﬁilahalgﬁ (sil'ﬁaFgﬁlgﬂt?cggﬁlpﬁ%ggr%ﬁ%ﬁ?ly substituted

defined in Fornula 11 "above,
suipBemtyping, delos SOl amivpt CHhaCFy spthsnily Wubstit@dd Garyl, optionally

i i | ] substjtuted aryl; .optionally

g{lj @ﬁf %du}tlée%g‘%ﬁg{iglf 8%%tf%“fan W%ﬁf&%&?g&%?t?’» a targeting
noi ety; COR6a or CSR6a in which Réa is H, optionally
Sl,ibshi uted C1 6 al kyl, optionally substituted 15 C2_6

e yir?teﬁ BIsF; deriatiyes iprerdegbstaitontestlaral/gr isomers thereof with the
Riieoalay substituted heterocyclyl or OR7a, SR7a or

R7aR a 1 n which R7fa and R8a are either the sane or
different and selected fromH, optionally substituted

_6 alkyl, optionally substityted C2.6 al kenyl,
géti 0 QF% t%gbﬁ fR @aeﬁricﬁ?n l%mticammllapddi%snotﬂut ed

ter ga¥eRY ko REMW, FEHANRRBRL ﬁ%g‘%% 0
Pﬁ which Roa and’R10A are. oi ﬁlgr he gtaﬁgooﬁ%ﬂ%?@ ent
and &&d ected fromH, 20 optionally substituted Cl1_6
atkytNo.0pt y i futed _6\al kenyl, ¥ptionalfy \
substit ut’g%ggg}ki’l’ Cg]:gg%@nﬁﬁd"' subst Ctdt ed O > CHN NCHjz »
heterocyclyl; ORlla, SR 'a or “AaR12a | ich R\a__/
and/ RIRa are either same or dif ent ang——\
sigNect ednEw,eR)oH, ’CQmNbMZOSZHhSELIt ted [Clegyal Ky Ngoc
opt Nona)/l y substit ut\(_eﬂt_;)@ 6 alﬁ<enyzf ,\ggt\li onal \y /

substituted aryl or optionally substifuted.

CH,—N N—CH,
/ \ | — /T \ 0
CH,N NH Ny CH—N N—”
/ D e
N

OH



heterocyclyl or together formoptionally substituted
het erocyclyl; or SO2NR13aRl4a in 25 which Rl13a and

wRleha/ 18226 ei t her the sanme or different and selRCE/ati2007/000490
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15

20
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fromH or optionally substituted C1_6 alkyl,
optionally substituted C2_6 alkgnyl, optionally
substituted aryl or WD 2007/118276 PCT/ AU2007/ 000490
-27- optionally substituted heterocyclyl. Preferred
conmpounds of Fornula Il are as follows: 5 Formula
IV NR"a (1V) in which: RL is as defined in
Formula Il abgpve; and 10 R2' a is optionally

it ut%WWCHzopt ionally s jtuted C2_6

1@&1\; optio y s bstltut@d@r or ptionally
substituted heterocys “Sx(rul a may/r epr esent
conpounds in which & i oxi dant noi is attached
to the C2 15 positiwg of\the 8- hydroxyquinoline in
such a way that exposure td"a prooxidative
environment, that is, daydroxy radicals, wll result in
a nol ecul e vvi th enhanced metal binding properties.
Represent ative exanpl es are shown bel ow. WO

€007/ vher R&RWOR?JI‘@(H)MIS CQEH /andlR? 15 OIHHH R™Ns not bromo,

ml{yl (Bﬁen)ﬁ hydO oxyme?h)X oR%rlﬂuorSmethyl

(d)  whenR',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-rnethy1phenyl, 4-chlorophenyl, 3 ,4-dichlorophenyl,
yridin 3-yl, furo-2-yl, 4-chlorophenyl, 3,4- -dichlorophenyl,  2-chlorophenyl, 3-
chlorophenyl 2-chlorophenyl, 3-chlorophenyl, 2-methoxyphenyl or piperidin-2-yl;

(e) when R', 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;

(®  when R, RY, R' and R® are H, R? is CO,H and R’ is OH, then R is not N-

morpholinomethyl, bromo or phenyl;
(®)  whenR',RandR'are H, R? is CO,H and R® is OH, then R* and R are not chloro;
(h) when R', 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;

()  when RY, 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;



C(OS)R6'a ORL in which: 10 Rl and R3 are as defined
in Formula Il above; and R6'a is optionally

wGewstioe ed CL_6 al kyl, optionally substit ut eRCTZRUS07/000490

10

15

20

25

30

al kenyl , hydroxy, OR7a', SRra', N2R7'aRB a, or NR7' a

R8"a in which R7'a and R8' a areseither the sane or

different and 15 selected fromH, optionally

substituted C1_6 al kyl, optionally substituted aryl or

optionally WO 2007/ 118276 PCT/ AU2007/ 000490 - 29-

substituted heterocyclyl. Formula V represents

¢oypowita R'NRWRT ehd &' hsedioRisl ¢0,Me 8@ RA®I O theh R° is not phenyl or
ttached to, th C2 posjtion of the 8-hydroxyquinoline
gleds WCB‘YQQH%‘?YQWWOQF%WE solubility while 5

mai nt ai ni ng menbrane perneability. Representative

exanpl es are shown bel ow. WO 2007/ 118276

BT/ Avea RHARY R'Gnd RO ate K bhdR2G QOME NheN B & nd¥ toluene-4-

\ A\ NO. N | OH NH CN N
(s)u_iphonylammo, plperazgj -W morphol_llm-l-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/, R4, R'and R’ are H, R? is CO,Na and R® is OH, then R is not phenyl;

(n) when R!, 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 -piperazinyl)pyrimidinyl;

(o)  when R', R' and R are H, R? is CO,Me and R is OH, then R* and R are not

chloro;
(p) when R!, R*, 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;

y) 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®andR 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 ’



rlfIONO OHANHOHANH Sk NI W 2007/118276
PCT/ AU2007/ 000490 -31- Formula VI N R2"a (VI) [/ OR1

wBiovivhiieh: Rl is as defined in Fornmula || abpoBAU20@000490

10

15

20

25

R2"a is CN; CH2NR9i aR10'a, HCNOR'a or HCNNR'aRl1"a in
whi ch R'a and R10"a are eitherL10 the same or -
different and selected fromH, optionally substituted
Cl 6 alkyl, optionally substituted al kenyl,

i 0 i1 e [ Y 0r optionally. substituted
Eg% er(r)b?;é@ tycﬁ’g%%gegélfé§g%?%¥#¢é 035?2%3@ are shown
below N OHNH2 OHN OH H W 2007/ 1(1%2268) o

U2007/ 000490 -32- Formula VI1 "N (N, O
: /Ac?wmpwﬂkcﬁ@benmmIMMP@hﬁﬂhmmts as defined in
Formula Il above; and R1 'a and Rl12a' are either the
same or different and selected fromH optionally
€0bst iFooned 1110 C1_6 al kyl, optionally substituted
C2_6 al kenyl, optionally substituted aryl and
optionally substituted hetercigycl yl or together form
optionally substituted heterocyclyl. Fornmula VIII

(LID)

in which:
R, R' and R? are as defined in Formula II above; and

R% is H; optionally substituted C,. alkyl; optionally substituted C;. alkenyl; optionally
substituted aryl; optionally substituted heterocyclyl; an antioxidant; a targeting moiety;
COR‘Sa or CSR"’a in which R6al is H, optionally substituted C.¢ alkyl, optionally substituted
Ca¢ alkenyl, hydroxy, optionally substituted aryl, optionally substituted heterocyclyl or
OR’,, SR’, or NR’,R, in which R7, and R®, 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; 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 Cy.¢ alkyl, optionally substituted Cy.¢ alkenyl, optionally substituted
aryl or optionally substituted heterocyclyl; OR!',, SR''; or NR'.R'?, in which R, 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!M, in
which R13a and R14a are either the same or different and selected from H or optionally

substituted Cy.¢ alkyl, optionally substituted Cy. alkenyl, optionally substituted aryl or



N SO2NR13' aR14'a (M 11) OR 15 in which: Rl is as

defined in Fornula Il above; and 20 R13a' and Rl4a’
wae@7ai2her the sane or different and sel ect edPéT/an2dd7/000490

optionally substituted Cl1_6 alkyl, optionally

substituted C2_6 al kenyl, optiegnally substituted aryl

or optionally substituted heterocyclyl. WO

2007/ 118276 PCT/ AU2007/ 000490 -33- (ii) Fornmula IX

BBoiibidthed Bty Formila 11 above; Rab and

R5b are either the sane or different and selected from
?; optionally substituted C1 6 alkyl; optionally
tefeired cqappunds ef Borpava 11T a5 dollaws:~ CF3; opti onal |y
substituted aryl; 10 optionally substituted
heterocyclyl; an antioxidant; a targeting noiety;

$BH; FefmrirIBaR14a i n which R13a and Rl4a are as
defined in Fornula |11l above; or OR15b, SRI15b,

SO2R15b, CONR15bR16b or NR15bR16b in which R15b and
R16b are either the-<9 different and sel ected
fromH, optionall Cl1.6 alkyl, optionally
substituted C2_6 & optjonally substituted Cl1_6
acyl, optionally st %y or optiagnally
substituted 15 hetelfocycl W, i ncR?jgi ng (E)vai sos (a)
to (c), (e), (g9), (h), (1), (k), (o), (a), (r), and
(u) as defined aboveOR!Useful compounds of Fornula |IX
are as follows: 20 WO 2007/118276 PCT/ AU2007/ 000490

in which:

R' is as defined in Formula II above; and

R?, is optionally substituted Cy.¢ alkyl, optionally substituted C. alkenyl, optionally
substituted aryl or optionally substituted heterocyclyl.

Formula IV 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

binding properties.

Representative examples are shown below:



10

15

-34- Formula X Rob RBR RI L\ R RB"b NR2Z OR 5in
which: R, R1, R R2 and R3 are as defined in Fornul a

wo booabszeg and Roe and Rya are as defined in FRCAD007500490

above provided that at |east one is halo, 10
including provisos (a), (c), (g}. (h), (i), (o), (Qq)
and (u) defined above. Formula XI R4"b (XI) Rs" b N
OR 15 in which: Rl is as defined in Fornula I

above; Rob" is Hor halo; and 20 R5b ' is optionally
substituted aryl or optionally substituted

het erocycl yl . WD 2007/ 118276 PCT/ AU2007/ 000490 -35 A
representative exanple is shown below G FFF N OCH
5 Formula Xl

OH
X
yZ
N
OH
OH

. "Formula V

R3

X
Z , V)
N C(O,S)RY,
OR!

in which;

R! and R? are as defined in Formula II above; and

RS, is optionally substituted Cy.¢ alkyl, optionally substituted Cy.¢ alkenyl, hydroxy, OR’,,

SR, N2R7'aR8'a, or NR7, R¥, in which R7, and R¥, are either the same or different and

selected from H, optionally substituted C).4 alkyl, optionally substituted aryl or optionally



(XI1) R/ Nb OR inwhich: 10 Rl is as defined in
Formula Il above; Ris Cl 6 al koxy, halo, Cl1 6 alkyl,
w@2006/182kenyl or Cl_6 hal oal kyl; and R5b ' i sSPEI/aD2007/000490
hal o. 15 WD 2007/ 118276 PCT/ AU2007/ 000490 -36 A
representative exanple is showpgbelow. F ~F Br N OH

5 Formula XII'l Ri \ 1 (XIIl) NR\ OR in which

10 R1 is as defined in Formula Il above; and R' is as

s i a Xlll above. Formula XIVR4 R3 R
g%#‘ﬂﬁg? W%Wi' NRZ ORb
Formula V 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.

Representative examples are shown below:



WO 2007/ 118276 PCT/ AU2007/ 000490 -37- in which: R2 to

R5, Rand R are as defined in Fornmula Il above; and
w®h2MR1hi18276 optional ly substituted CL.6 al kyl, PCT/AU2007/000490

optionally substituted aryl, optionally substituted

aryl acyl, Cl.6 al acyl or _.gptionally substituted

heterocyclyl (i) Formula XV Rdc R3 R(XV) R 5 CN

R2 OR 10 inp icht Rl, R2, R3, Rand R are as

optionally
al kenyl , opti
substituted

am no, optlonfﬁgy S

substi tuted sul phynyl ,
sul phinyl, opt}jona

Xy, optional substit ut ed
iTuted thio, égiionallyN

optional ly substituted
bstituted sul phonyl am n

SO8H, am ne,
optionally substltuted 20 heterocyclyl, a
anti oxi dant and a targeting noiety, salts,
sol vates, derivatives, pro-drugs, tautoners d/ or
isomers thereof wth the provisos that: 25 WD

2007/ 118276 PCT/ AU2007/ 000490 -38 (a) w@eH R to R3,
R and R R40 is not chloro of iodo and

R5. is [ X )) when R,
is CO2Hl|land R3 i t hen Roc
when R, ] 20 s CO2
Roc and R5] are Not chﬂﬁ%n (d)
are H R2 iis CO2H or C2Me and
5c are OH NH

N

N
X
F



not brono; 10 (e) when R, R R and R5,, are H R2 is

CO2Me and R3is OH, then R4. is not brono; and (f)
wob@viR26 R and R are H R2 is CO2Me and R3 i BCTZAP2007/000490

then Roc and R5 c are not chloro. WO 2007/118276

PCT/ AU2007/ 000490 -39 A prefegrfed conpound of Fornul a

XVis as follows: Formula XVI Roo R3" R R (XVl)

R5c NR2 OH 5 in which: R2, R R, R4, and R5, are as

defin Rermula XVI; and R3i is H, optionally

subst ?t%nP%l&\g kyl, optionally substituted al kenyl,

optionally substituted 10 al koxy, optionally

substituted acyl, optionally substituted am no,

optionally substi . optionally substituted

sul phonyl , optid bstittyed sul phinyl,

optional Iy subgfituted sul phopyl am no, halo, SO3H,

am ne, CN, CF3, 22 S |tuted aryl,

optionally substitufed hetdrocyclR? g @n anti o Bant or

a targeting noiety, |15 with the proviso that at | east

one of R, R2 and R3DRils other than H. Representative

exanpl es are shown below. R4 C (XVII) RN CN OR

20 in which: Rl is as defined in Fornula Il and R4, is

as defined in Formula XV, and

in which:

R'is as defined in Formula II above; and

R”, is 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 C;.¢ alkyl, optionally
substituted alkenyl, optionally substituted aryl or optionally substituted heterocyelyl.

Representative examples are shown below:

X A
F F

OH NH, OH N. OH



10

15

20

WO 2007/ 118276 PCT/ AU2007/ 000490 -40 R50" is
optionally substituted aryl or optionally substituted
whedenoeyel yl;  Fornula XVIIT 5 R (XVII11) R BCTAU2047/000490

ORS in which: Rl is as defined in Fornula Il, R5 ¢
is as defined in Formula XV apgyR' is as defined in
10 Formula XII; and WO 2007/ 118276 PCT/ AU2007/ 000490
-41- Formula XIXR4A R3 R R (XIX) R0 NRZ ORb in
vyhilgh: ?% R3, Rand R are as defined in Formula
1°l, " ROE"UNY RS, are as defined in Formula XV and R b
is as defined in Fornmula Xl 1. WD 2007/118276

PCT/ AU2007/ 000490 -42 O her exanpl es of conpounds
cont enpl at ed rein _iclude: d d O/ O A / N

#N X

(N,O,S)Rl l’aRIZ'a (VH)

OR!

in which:
R! is as defined in Formula II above; and

R", and R'2, are either the same or different and selected from H, optionally substituted
Cr alkyl, optionally substituted Cp¢ alkenyl, optionally substituted aryl and optionally
substituted heterocyclyl or together form optionally substituted heterocyclyl.

e Formula VIII

A

—
N S OZNRI 3'aR1 4'a (VIH)

OR!

in which:
R! is as defined in Formula II above; and

R, and R, are either the same or different and selected from H, optionally substituted

Ci¢ alkyl, optionally substituted Cp¢ alkenyl, optionally substituted aryl or optionally
substituted heterocyclyl.



OHOHAHN N N</ NNPBT 1050 PBT 1038 C1 C1 CIN
Cl N #04 N OH N PBT 1052 PBT 1033 C1 C1 | d NNC

wWORooDHg27€0H HN N | PBT 1056 \ PBT 1051 WO 200F¢1/AB2006/000490

10

15

20

PCT/ AU2007/000490 -43- C G C N2 C \ \ NC N
OH OH PBT 1058 PBT 1060 The pggsent invention also

provi des a conpound of Formula XX which is a conpound
of 5 Formula Il with the provisos that: (a) when Rl

R:%to ﬁg Rand Rl are H then R2 is not H,
g@fhyl ompuldlXe " copH, ON, CONCH2OORH, COCHB, CH2NH,
CNOH, (pyrid-2-yl), 2- 10 hydroxyphenyl, CHNNH2,
NH-(pyrid-2-yl), O g4 g3

R' R
X

IX)
=
N

R2

in which:

RY, R',R, R? and R® are as defined in Formula II above;

R*% and R’} are either the same or different and selected from H; opﬁonally substituted C
alkyl; optionally substituted Cp¢ alkenyl; halo; CN; CFj; optionally substituted aryl;
optionally substituted heterocyclyl; an antioxidant; a targeting moiety; SO;H;
SO,NR®,R™, in which R, and R, are as defined in Formula III above; or OR",, SRS,
SOlesb, CONR! Sle6b or NRlsmeb in which RISb and R16b are either the same or different
and selected from H, optionally substituted Cy.¢ alkyl, optionally substituted C,.5 alkenyl,
optionally substituted Ci.¢ acyl, optionally substituted aryl or optionally substituted

heterocyclyl,

including provisos (a) to (c), (e), (&), (), (1), (%), (0), (@), (r), and (u) as defined above.

Useful compounds of Formula IX are as follows:



10

15

20

OH -N4H O QV)6 \N CH or SOBH; 15 (b) when Rl and R4
to R7 are H then R3is not OH and R2 is not CO2H, (c)

wob@n1iR7¢ 0 R3, R6 and R7 are H, then (i) whenP@5AU007/000490

R4 is not A, SABHor I; (ii) 20 when RS is H R4 is
not SCBH, NH2 or C; (iii) R4A.gpd RS are both not O,
Br or CH3; and (iv) when R to R7 are H, then Rl is
not WO 2007/ 118276 PCT/ AU2007/000490 -44- OHO CH O
- 10H or 01- "11111110H OH HO OH 10 (d) when
81 F%m%a,lkR and R are H, then R4 is not C or I and
R5 is not I; (e) when RL to R3, R R and RS are H,
then R4 is not CHO CHOHCCl3, @CH3 15 CH2CQ\ NO2
CH20CH3, CH2N(C2H5) 2, Chi2N 3 R3H2N CH2N NCH3  CH3 CH2M
NCH2CH20H , CH2N Ng2C2 2N , CH2N NBOC N 20 /
CH2-N N-CH2 /--\ OR\GQHb PRNNH \ I / N
25 CH2- N~N- CH2 CH2CN,

-\
CH

in which:

R',R", R, R? and R’ are as defined in Formula II above; and

R4b' and R’ a' are as defined in Formula IX above provided that at least one is halo,
including provisos (a), (¢), (g), (h), (), (0), (q) and (u) deﬁneql above.

e Formula XI

4"
R™y

/

(XI)

\

OR!

in which:
R! is as defined in Formula II above;
R% is Hor halo; and

R’y is optionally substituted aryl or optionally substituted heterocyclyl.



10

15

N OH 30 (f) when R, R5, R' and Rare H R2 is CO2H
and R3is ORthen R4 is not brono, nethyl, phenyl,

whyarowemet hyl or trifluoronmethyl; WO 2007/ 1182FBAU2007/000490

PCT/ AU2007/ 000490 -45 (g) when R1, R4, R5 and R are
H R2 is CO2H and R3 is OH, thege_ R is not brono,
i odo, nethyl, phenyl, propyl, phenethyl, heptyl,
benzylan1nonethy| 3- an1nopropy| 3- hydroxypropyl,
4- met hoxyphenyl , 3 met hyl phenyl , 4-chl or ophenyl ,
3,4-dich|oropheny| 5 pyridin-3-yl, furo-2-yl,
4 ciptesemtpivenadample #-sHowhbeloaphenyl , 2-chl or ophenyl, 3-
chl orophenyl, 2-chl orophenyl, 3-chl orophenyl,
2- met hoxyphenyl or piperidin-2-yl; (h) when R, R4, R
and Rl are H R2 is C®2H andCR3 is OH, then R5 is not
phenyl, 3- hydrox pﬂbp¥$r phepet hyl , 3 -am nopr op-

0 _4Ir * R4

-yl or hex- | -ylk RI and R5 are
H R2 is CO2H and R ot N
nmor phol i nonet hyl , 7 (jJ)|when R, R and

R are H R2 is CO2H R4 and R5 are
; < are H R2 is

CO2H and R3 is O R and| R5 are not bromo; (1)

are H ®& is CO2Me and R3 is CH

then R4 is not hydroxynethyl, phenyl or bronpo; 20 (m

when R, R, R4 and R5 are H R2 is CO2Me and R3 is OH,

then R is not 4- nethoxyphenyl, 3-nethyl phenyl,

pyr.idin-3-yl, benzyl, brono, 4-chlorophenyl, 3,4-

8i dirgp nyl, 3- hydroxypropyl or

3-tert- butoxycarbonylan1nopropyl 25 (n) when R, R

R4 and R are H R2 is and R3is OH then RS is

not phenyl or 3-tert- ar bonyl am noprop- | -yl;

(o) when R, R R4, R-—=md are Hand R2 is CO2Me,

then R3 is not tol uene phonyl am no,

pi perazin-1-yl, norpholi | -yl, piperidin- | -yl,

4- et hyl pi perazin- | -yl,[ 3- 30 benzoylan1noprop I-yI

phenet hyl , 3-tert-butox m nopr opyl ,

3- hydr oxypr opyl ,

OR!

in which:
R' is as defined in Formula II above;

R'is Ci.6 alkoxy, halo, Cy.¢ alkyl, Cy.¢ alkenyl or C;. haloalkyl; and

Rsb" is H or halo.



amno or hex- | -yl; WO 2007/118276 PCT/ AU2007/ 000490

-46 (p) when R, R4, R and R5 are H R2 is CO2Na and
w0781 then R is not phenyl; (q) when R, R T/RG200R000490

and R5 are Hand R2 is CO2H, then R3 is not phenyl, 4-

chl orophenyl, phenethyl, 3-hydsgxypropyl, am no,

nmor pholin-1-yl, piperidin-1-yl, 4- 5

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

c ] r op- I m_noprop-1- ynyl, hex- |

%i/%%peég%tjﬁ ro‘%%(;’?igl get01§]s{]gw§ll)?10m'per azin- | -yl or

2-(1-piperazinyl)pyrimdinyl; (r) when RLl, R and R

are H R2 is CO2Me and R3 is OH, then R4 and R5 are

not chloro; 10 (s) I hR4-FRand R5 are H, R2 is

CO2Me and R3 is OH, thej not brono; (t) when R1,

R and R4 are H R2 is Oz and R3 is OH then R and

R5 are not brono; 15 (b en R1, R, R3, R and RS

are Hand R2 is CO2H, thenyR4 is not phenyl, 4-

chl orophenyl or phenylethy|; (v) hen R, R5 R, R4,

R3 and R are H, then R2 i R tetrazol-1-yl; 20

(w) when R1, R5, R4 andfR Xyis CO2H and R3 is

OH, then R is not 3, 5- pr opherjyl or

4-f| uorophenyl; and (X o

and R is other thgyH,

and Rare H then R4 is not chloro, NH2 or SG3H, and

(z) when Rl, R83to R5, Ragpyg R are H then R2 is not

CH3. 30 Preferably, the invention provides a conpound

of Formula Ic, with the additional provisos that: WO

2007/ 118276 PCT/ AU2007/ 000490 -47 (g) when R to R3,

H, then R4,, and R50 are both not chloro

> grq’é?lg%;ﬁgﬁd (h) when R to R3, RS, Rand R are H,

then Roc is not chloro.

(XIID)

in which
10 R!isas defined in F ormula II above; and

R’ is as defined in Formula XIII above.

o Formula XIV

(XIV)




10

15

20

25

5 Particularly preferred conpounds include a series of
so called "PB" (or PBT) conpounds, sone of which are

wWo efoentds t o above, such as: CI Cl N N OH HC pEBALLB2/000490

C d NO OHHN 10 N,,/ PB-1050 d C N OH HN HCI
PB-1051 d d 4nN O OH HN Ngy _NJ PB-1038 15 WO
2007/ 118276 PCT/ AU2007/000490 -48 «cl O/ I N~ C N
OH PB-1061 cl 0 CIl N5 CHHBr PB-1076 CI 0 Cl / N' N
OH PB-1084

in which:
R?to R®, R and R’ are as defined in Formula II above; and

Rl is optionally substituted Cy.¢ alkyl, optionally substituted aryl, optionally substituted
aryl acyl, Cy. alkyl acyl or optionally substituted heterocyclyl.

(iii)  Formula XV

R4, R3
R' _R
X
XV)
=
N R?
OR!

in which:
R!, R% R® R and R are as defined in Formula II; and

at least one of R*; and R’; is halo and the other is selected from H, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted alkoxy, optionally substituted
acyl, hydroxy, optionally substituted amino, optionally substituted thio, optionally
substituted  sulphonyl, optionally substituted sulphinyl, optionally  substituted
sulphonylamino, SO3H, amine, CN, CF;, optionally substituted aryl, optionally substituted

heterocyclyl, an antioxidant and a targeting moiety,
salts, hydrates, solvates, derivatives, pro-drugs, tautomers and/or isomers thereof

with the provisos that:



C C / HCO OH HNC PB-1104 10 N CONHEt Et | N OH HC

PB-1137 CI N C 15 OH HCI PB-1066 WO 2007/118276
wEONTARMO7/ 000490 -49- ¢l 0\ IJN NN cl ~ N PCI/AP200/H000490

PB-1077 ¢l 0O\ N~\ ON CI ~ NOCHPB-1085 cl 0 C

/' N~ HBr 5 OH PB-1097 C 0 F _3g1.1 JNNH\ C N I / F

OH HBr PB-1100 C O\ /J

(a) when R! to R®, R and R’ are H, then R*, is not chloro or iodo and R?, is not iodo;
(b) when Rl, RSC, R'and R are H, R%is CO,H and R® is OH, then R, is not bromo;
5 (©  whenR',RandR' are H, R?is CO,H and R® is OH, then R*; and R’, are not chloro;

(d)  whenR',R% and R' are H, R? is CO,H or CO,Me and R? is OH, then R and R, are

not bromo;

10 (e) when R!, R, R' and R’ are H, R? is CO,Me and R’ is OH, then R, is not bromo;

and

® when R!, R and R' are H, R? is CO,Me and R® is OH, then R*, and R’; are not

chloro.



Cl N OH HBr PB-1107 10 0 ~ NI ~\NOH PB-1149 C

ON C NL NHWw OH HBr PB-1161 WO 2007/118276
weANARM07/ 000490 -50- 0 ~ /JIN | / N' OH PBrA1/202000/000490

CXAXEt N OH PB-1127 O N\ 5 CHPB-1135 O N | \NCH

PB-1151 OON 11 1.1 N-"--239.

A preferred compound of Formula XV is as follows:

e Formula XVI
R4c RS'
R R
(XVD)

OH

5 in which:
R% R, R, R4c and R, are as defined in Formula XVI; and

R* is H, optionally substituted alkyl, optionally substituted alkenyl, optionally substituted
10 alkoxy, optionally substituted acyl, optionally substituted amino, optionally substituted
thio, optionally substituted sulphonyl, optionally substituted sulphinyl, optionally
substituted sulphonylamino, halo, SOsH, amine, CN, CFs, optionally substituted aryl,

optionally substituted heterocyclyl, an antioxidant or a targeting moiety,
15 with the proviso that at least one of R, R* and R* is other than H.

Representative examples are shown below:

R4,

\
P (XVII)
R, N
OR!

20 in which;:

R' is as defined in Formula II and R* is as defined in F ormula XV; and



H N OHPB-1160 10 s OH PB-1168 cl O NH C N-NEt2

OH . HBr PB-1128 WD 2007/118276 PCT/ AU2007/ 000490 -51-
w@bhood/1N76 CI N-We2 OH HBr PB-1147 <cl 0 CI N NMVBAQRO07/000490

HBr PB-1161 S 5 CHPB-1165 ci O~ NI ~N C N OH

PB-1240 cl OC | / NJ I iN OggPB-1241 10 cl o

R’ is optionally substituted aryl or optionally substituted heterocyclyl;

) Formula XVIII

(XVIII)
R;

in which;

R! is as defined in Formula II, R5c is as defined in Formula XV and R" is as defined in
10 Formula XII; and



Cl4N-N NJ "// OH PB-1243 Cl 0 NZNH C NJ CH PB-1244
Cl 0 INL-1-CO2H CI NJ 15 OH PB-1249 WO 2007/118276

wWOEDN/ARMO7/ 000490 -52- C1 ONN C | i NI NCHMAU2007/000490
PB-1252 ¢l o NHBr CI N OHPB-1253 ¢l Os CI NOH
PB-1254 5 cl 01 1.1 N~CO2H_4¢L , i CN OH PB-1255
cl o ~ NON

e Formula XIX

(XIX)

in which:

5 R% R, R and R’ are as defined in Formula II, R*, and R>; are as defined in Formula XV

and Rlb is as defined in Formula XII.



Cl N HNL~) OHPB-1256 CIl O.N11.1 0 NCO ~ N 10

OH PB-1262 | O HNgi INN/~N\ I C NJ 2HBr OH
weBaseecl o i N~ C N HC OH NMe2 PB- 1267PCT/ABUWD7/000490

2007/ 118276 PCT/ AU2007/000490 -53- CI 0 C | N~ HC

OH Nve2 PB-1268 CI 0 C J N~_gBr OH Nwve2 PB-1269 5

10 The 8- hydroxyl or 8-nmercapto group on the above

conmpounds may be bl ocked to forma prodrug, in

%réeﬂreg(gh%%?’g cr’é@@%ﬁ cgnr%g}%ﬁégnggﬂﬁg ?nra\t abol i sm

for the above conpounds: conjugation wi th glucuronic
acid or sulghate gives a hydrophilic sfyeci es ready to

] {
) /

PBT 1050
PBT 1038
cl cl
= P
c N l X cl N
OH N~ OH N—
cl cl
S Z
cl N N/ al N
OH OH HN
N =

N PBT 1051 W

PBT 1056
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15

20

-54 O her useful conpounds include a conpound of
Formula XXI: UN I, , I" f '"I'5 .. JW(XXI) (R)m

w@ Rloyms2RH in which: 10 R RL and in are as dedi/aBzh07/000490

for Forrula I; Wis CH Nor NH 15 Uis CH COor N
and Y I, together with the ripgszto which it is
attached forns a 6 nenbered N-containing optionally
substituted heterocyclyl. Preferred conpounds of
Formula XXI are as follows: 20 (i) Forrmula XXIl O N
25 ~= (XXI'1) (R) R)g N RHin which R R, in and q
are as for F&grmla I. 30 Preferably RI is |ocated at
positions 2,¥3, 5 and/or 7 and is sel ect eéllfrom hal o,
optionally ubst'tute#,aryl, optionally fubstituted
het er ocycl 7t NS y ,

whi ch n, R are as defi ned abov
pr ef eldbl y i s Nhl ori ne,
OH
PBT 1058 PBT 1060

The present invention also provides a compound of Formula XX which is a compound of

Formula II with the provisos that:

(a) when R! and R% to R’ ,Rand 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

2

Catho N (I)Ha § or SO;H;

(b) when R! and R* to R7 are H, then R® is not OH and R? is not CO,H;

(©)  when R'to R’, R® and R’ are H, then (i) when R® is I, R* is not Cl, SOsH or I; (ii)
when R is H, R* is not SO3H, NH; or CI; (iii) R* and R® are both not Cl, Br or CH; and
(iv) when R? to R7 are H, then R is not



optionally substituted phenyl, C2.6 cycl oal kyl,
CH2NRARS in which R4 and R5 are independently

waedoeateeds from H and C1_4 al kyl or optionally PCT/AU2007/000490

10

15

20

25

30

substituted pyridinyl. 5 Particularly exanples are
shown below C OF C O NN_4¢L \ N G N 10 OH OH
1055 1061 C1 OO0 | NHNH 15 C N N OH OH 1067 1049
(ii) Formula XXII'l 20 N (RI)m(R)qg (XXIl1) RH 25 in
which R Rl, in and q are as defined for Formula |I. R
may be is located at positions 2, 4, 5 and/or 7 and is
sel ected from hgjgo and optionally substituted
het erocyclyl. Pteferably, Rl is chloro and/or
mor phol i nyl . 30 007/ 118276 PCT/ AU2007/ 000490 - 56H
Preferredoexa es are shown bel ow. (0) (0)O CIl/N NS5

Wl OH or wIlOQH

0

HO N H | H OH

(d  whenR1toR? RandR' are H, then R* is not Cl or I and R® is not I

() whenR1toR’ R, R and R’ are H, then R* is not CHO, CHOHCCl,,

N
__/
/N
/_\ CH,— N—CH, /_\ /:0

CH,N NCHchQOH » CHoN C0202H5 9 CHZN

CH.N NH , » CHy— N ,
\ \ / H
/
N
OH
CH, \JN;CHZ
\ / \
CH,CN, Or CH,N S ;
N/ ./
OH

®  whenR', R°, R" and R are H, R* is CO,H and R’ is OH, then R* is not bromo,

methyl, phenyl, hydroxymethyl or trifluoromethyl;



NNNCG NC Od OH4Od410 (iii) Formula XXIV N 15
\WW(RL) g (XXIV) \ WM RH 20 inwhich RR R, in and q

wae®@7ass2defi ned for Fornula |. Preferably R iBCT/av2102/d00490

10

15

20

25

30

at positions 2, 5 and/or 7 and is selected fromhalo

and CH2ZNRARS in which R4 and_R% _are independently
selected fromH and C1_4 al kyl. WD 2007/ 118276

PCT/ AU2007/ 000490 -57- Useful exanples are shown
below C C ~ M \ NO Nw2 Cl / NC OH OH Nwe2

1066 10 A cI 15 C N/ C N OHO4d 1064 1065
(8) 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-methyiphenyl, 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) when R!, R4, Rand 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;

()  when R', RY, R' and R’ are H, R? is CO,H and R® is OH, then R is not N-

morpholinomethyl, bromo or phenyl;
)] when R, Rand R ' are H, R?is COH and R is OH, then R* and R are not chloro;
&) when R, 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 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;

(n) when R, 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; '

(0) 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;



20 (iv) Formula XXV (Rl)a 25 N/ (R1)m (XXV) N RH WO
2007/ 118276 PCT/ AU2007/000490 -58 in which R R1, in

warnw7giere as defined for Formula |, Preferabl BCRAUR®7/000490

10

15

20

25

30

| ocated at positions 2 and/or 7 and is sel ected from
optionally substituted 5 hetey ﬁcycl CO2R2,

(CH2) , NR2R3 and CONR2R3 in whic , R2and R3 are as
defined in Formula |I. Preferred exanples are shown

EI?)HOW CI léﬁégiﬁén%h&rgmwmﬁ R y@@%logﬁaniglsﬁm%?ghenyl
-(RI)q N ( XXVI)

(@  when R, R, RY, 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-piperazinyl)pyrimidinyl;

§3) when R!, R' and R are H, R? is CO;Me and R® is OH, then R* and R’ are not

chloro;
(s)  whenR',R%, R and R® are H, R? is CO,Me and R’ is OH, then R is not bromo;

®) when Rl, 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;

V) henR!, R, 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 R® is OH, then R' is not 3,5-
dichlorophenyl or 4-fluorophenyl; and

x) at least one of R! to R®, R and R' is other than H;
) when R! to R®, RS, R' and R are H, then R* is not chloro, NH, or SO;H; and
(z) when R!, R3 to R’ R and R’ are H, then R? is not CH;.

Preferably, the invention provides a compound of Formula Ic, with the additional provisos
that:



10

15

RH 30 in which R R, in and q are as defined for
Formula |. WD 2007/118276 PCT/ AU2007/000490 -59

woe@eigabdy R1L is | ocated at positions 2, 3, 6raEnaizn7/f00490

and is selected fromhalo, optionally substituted
aryl and (CH2)"NR2ZR3 in which.gy.R2 and R3 are as
defined for Formula |I. Preferred exanples are shown
below 5C ON 1 C O 10N N OH1063 N O™

KT BB O ach R o B MR it KOS bt tiptg onpromo;

~(R1) m
(h) when R! to R’ R’ R and R’ are H, then R*, is not chloro.

Particularly preferred compounds include a series of so called "PB" (or PBT) compounds,

some of which are referred to above, such as:

Cl

N
cl N/ AN
OH HC| PB-1033
cl
X
cl N0
OH  HN
L%\N’
N</ PB-1050
cl
AN
cl N
o mn. HC
j PB-1051
cl
AN
cl NP
OH HN

Nx PB-1038
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15

RI~ 1 J (XXVI1) N OH 10 in which RL and nmare as
defined for Formula |I. Preferably RL is |ocated at

weomrtisane 2 and/or 7 and is sel ected from hal BCEAT2007/000490

(CH2)"NR2R3 in which n, R2 and R3 are as defined
above. 15 Useful exanples are_ggown below. N NI ~N
C\' N O N20 OH OH OH Nve2 1026 Reference to the
above listed compounds includes their pharnaceutically
acceptapl e salts and isoners. 25 The term "al kyl"
hgﬁlalone or in conpound mords such as
)Iy substituted alkyl" or "al kyl am no" refers
i‘ght chain, branched chain or cyclic
hydrocar bon groups Ipgigm from1l to 10 carbon atons,
preferably 1 to 6 carbon atons, nore preferably 1 to
4 carbon atonms. Illustrative of such al kyl groups are
net hyl , ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, neopentyl, hexyl,
cycl opropyl, cyclobutyl, 30 cyclopentyl or cycl ohexyl.
Prefgrred al kyl groups are Cl_4 al kyl such as nethyl
or el h and C2_6 cycl oal kyl such as cycl opropyl. WO
W% /A&EOO7/000490 -61 The term "al kenyl "
er alone or in conmpound words such as
"optmpnally&substltupgg =l kenyl ", denotes linear,
branched or nono- or po}y cyclic radicals having at
| east one carbon-carbon double bond of 2 to 20 carbon
at ong, (preferably 2 to 14 carbon atons, nore
y\%fio 6 carbon at ons. Exanples of al kenyl
in e allyl, ethenyl, 5 propenyl, butenyl,
so~FutEnyl V=8- met hyl - 2- but enyl . 1- pent enyl .
cyclapent enyl , 1-nmet pplroggaycl opentenyl, 1-hexenyl,
3- hexenyl , cyclohexenyl, 1- heptenyl, 3-heptenyl,
1-octenyl, cycl ooct enyl, 1-nonenyl, 2-nonenyl,
3-nogenyl, 1-decenyl, 3-decenyl, 1, 3-butadienyl, 1,4-

X
cl N’ HCl
OH  HN( PB-1104
NI N N CONHEt

Et 2 N/

OH Hel PB-1137

Cl

N
> |

cl N/ AN

OH HCl PB-1066



10

o 0
N/
cl N//l\/NHMe
OH gy

pent adi enyl, 1, 3-cycl opentadi enyl, 1, 3-hexadi enyl,
1, 4- hexadi enyl, 1, 3-cycl ohexadi enyl,

waeprayerohexadi enyl , 1, 3-cycl ohept adi enyl , PCT/AU2007/000490

1, 3,5-cycl oheptatrienyl, 1,3,5,7-cycloocta 10
tetraenyl and the like. The teym. "al kynyl" used either
al one or in conpound words such as "optionally
substituted alkynyl" refers to straight chain or
branahed chain radicals having at |east one carbon-
car bn _Lripl enpond of 2 to 20 carbon atonms, preferably
3 éfﬁggzatons nore 15 preferably 2 to 6 carbon
€. np i ncl ude et hynyl, 1-propynyl, 1- and
2- buswynyl ,  2-met hyl -pB-poppynyl, 2-pentynyl,
3-pentynyl, 4-pentynyl, 2-hexynyl, 3-hexynyl, 4-
hexynyl, 5-hexynyl, 10-undecynyl,
4-ethy|e|-oct n-3-yl, 7-dodecynyl, 9-dodecynyl, 10-
dod k 3-\ thyl -1 -dodecyn-3-yl, 2-tridecynyl,
11- de ynyl /N3-tetradecynyl, 7- hexadecynyl,
3o cy °and the |ike. 20 The tern1"heterocyc|y|
groUﬁ" used either alPB&08r in conpound words such as
"optionally substituted heterocyclyl"” refers to
monocyclic or polycyclic heterocyclic groups
contadim ng at |east one heteroatom atom sel ected from
v-Subkphur and oxygen. 25 Suitable heterocyclic
fcl ude N- cont ai ni ng heterocyclic groups, -such
un‘Sat werat ed 3 to 6-nmenbered het erononocyclic
grodﬁs containing 1 PB-W%itrogen atons, for exanple,
pyrrolyl, pyrrolinyl, imdazolyl, pyrazolyl, pyridyl,
pyrldlnyl yr|n1d|nyl pyrazinyl, pyri dazi nyl,
ylﬁggéietrazolyl 30 saturated 3 to 6-nenbered

| ic groups containing 1 to 4 nitrogen
W& Su pyrrolidinyl, imdazolidinyl,
per i di nowsor pi perapgmimlyp VD 2007/ 118276
PCT/ AU2007/ 000490 -62 unsaturated condensed
het erocyclic groups containing 1 to 5 nitrogen atons,
suchua$ indonI, i soi ndol yl, indolizinyl,
ben; | yl, quinolyl, isoquinolyl, indazolyl,
ﬁg: zo yl or tetrazol opyridazinyl; 5 unsaturated
nber ed het eronobnocyclic group containing an
oxy@enmaton1 such aspB-jpgranyl or furyl; unsaturated 3
to 6-nmenbered heterononocyclic group containing lto 2
sul phur atons, such as, thienyl; 10

OH PB-1149

PB-1161



unsaturated 3 to 6-nmenbered heterononocyclic group
containing 1 to 2 oxygen atons and 1 to 3 nitrogen
w@r@mg1823ach as, oxazolyl, isoxazolyl or oxadi BZDAYRG07/000490
saturated 3 to 6-nenbered heterononocyclic group
containing 1 to 2 oxygen atongseqd 1 15 to 3 nitrogen
atons, such as, norpholinyl; unsaturated condensed
het erocyclic group containing 1 to 2 oxygen atons and
1 to 3, nitrogen atonms, such as, benzoxazolyl or
benzoxddi azolyl; 20 unsaturated 3 to 6-nenbered
hef mohocCyglic group containing 1 to 2 sul phur atons
ard v¢0 3 nitrogen atons, such as, thiazolyl or
adi azol yl ; saturatpggligdo 6-nenbered
het er ononocyclic group containing 1 to 2 sul phur atons
and 1 to 3 nitrogen atons, such as, thiazolidinyl;
and 25punsat urated condensed heterocyclic group
con aLﬁbgg 1 to 2 sulphur atons and 1 to 3 nitrogen
I

atons! guch as, benzothiazolyl or benzot hi adi azol yl .
ably the heterocyclyl is an unsaturated 5 or

6- mesber ed het er omonggy¢idc group 30 containing 1 to

3 nitrogen atons such as imdazolyl or pyridinyl; a

saturated 5 or 6- nenbered heterononocyclic group

contasning 1 to 4 nitrogen atons such as WO
2007418276 PCT/ AU2007/000490 - 63 imidazolidinyl or
N .

i P é%ﬁ?%}l; or a saturated 5 or 6-nenbered
het'erononocyclic group containing 1 to 2 oxygen atomns
a1 to 3 nitrogen &Behwssuch as norpholinyl. The
term"aryl" used either alone or in conmpound words
such as "optionally substituted 5 aryl" denotes a
car bocgclic aromati c system contai ning one, two or
th [ wherein such rings nay be attached
tggetlhey in a pendent manner or may be fused. The term
Yaryl "™ enbraces aromatic radi cals such as phenyl,
napttt hyl , tetrahydr oRBphtSiyl , i ndane and bi phenyl .
Preferably, the aryl is optionally substituted phenyl
such as 4-hal ophenyl, nore preferably 4-fl uorophenyl

or 4-ghdgrophenyl. 10 The term "hal 0" refers to
fl [ ,g@hrbrine, brom ne or iodine, preferably
f e, iodine or chlorine, nost preferably

chloeri ne. The term "pRkaxy" refers to straight chain
or branched oxy-containing radicals preferably 15
each having al kyl portions of 1 to about 6 carbon
at ons.s Exanpl es of al koxy incl ude

NN

»

| N

OH PB-1168

cl 0

NH

OH
HBr PB-1128



nmet hoxy, ethoxy, propoxy, butoxy and tert-butoxy. The
term"optionally substituted thin" refers to optiona
wasnioent s such as radicals containing a | POEAD207/000490
“branched al kyl of 1 to 10 carbon atons, preferably 1
to 6 carbon 20 atons, nore pcgierably 1 to 4 carbon
atons, attached to a dival ent sul phur atom Exanples
of alkylthio radicals include nmethylthio, ethylthio,
propyl thi o, butylthio and hexylthio. The term
"optional ly substituted" refers to a group which may
be further 25 substituted with one or nore
[ Med from al kyl, al kenyl, al kynyl, aryl,
al deo , bl o, hal ®@B-ky47 hal oal kenyl, hal oal kynyl,
hal oaryl, hydroxy, al koxy, al kenyl oxy, aryl oxy,
benzyl oxy, hal oal koxy, hal oal kenyl oxy, hal oaryl oxy,
nitro, emitroal kyl, nitroal kenyl, nitroal kynyl,
n|t ,/nltroheterocyclyl am no, al kyl am no,
IaF} no, .al kenyl am no, al kynyl am no, arylam no,
Glar %enzylanino di benzyl am no, acyl,
al keetyl agyl , 30 alky@%gfﬁﬁ_ aryl acyl, acyl am no,
diacylanino, acyl oxy, yl sul phonyl oxy,
aryl sul phenyl oxy, heterocyclyl het er ocycl oxy,
het er ogycl am no, haloheterocyclyl, al kyl sul phenyl ,
ar DQQ%J, car boal koxy, carboaryl oxy, nercapto,
0o, benzylthio, WO 2007/118276
07/ 000490 -64 acylthio, phosphorus-containing
groeps and the |ike. pBcefggr ably, the optiona
substituent is Cl1 6 alkyl, nore preferably ClL 4
al kyl; CF3; fluorine; chlorine; iodine; cyano; Cl.6
al koxyy, nore preferably Cl4 al koxy; aryl;
he Neiﬁbj am no; or alkylamno. 5 The term
o i d " is used herein in its broadest sense and
refefs to a group whpghyags the capacity to react
with a reactive oxygen species such as a hydroxyl
radical in such a way as to generate a non toxic
proguet. Exanpl es include phenols such as 3,4, 5-
trj enyl and 3, 5-di-t-butyl-4-hydroxyphenyl,
i e)an1 such as nelatonin and flavonoids. O her
ex Nes may be foung ]§%1I|terature (Wight et al,
JAn1ChGWISOC 10 123: ?1 1183, 2001). The term
"targeting noiety" is used herein in its broadest
senéeoand refers to a group which will facilitate the
eLT,ery of the drug by way of an active
spart | _srechani sm The targeting noiety is
?eCogﬁlzed by speC|Lg$H> ?nsporter enzynmes integral to
15 e bl ood brain 124 and these transporter
enzynes then provide a nechanismfor the drug to be
[ rted into the brain. Typically such transporters

arg s %ugﬁmdependant and

OH PB-1244

JN/\COZH
cl Nig

OH PB-1249

t hif
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15

their substrates contain carboxylic acids such as
ascorbic acid and L-glutamate. Conjugation of the

WO 200g182n¢ noi ety to the drug is enacted so asPCDAU2007/000490

retain the acid noiety. 20 The term "netal chelator™
I's used herein is distinguishedptromthe previously
known concept of "chel ation therapy". "Chelation
therapy" is a termassociated clinically with the
renmosalo of bul k netals such as in Wlson's di sease,
B- t hal 23 LA _gnd haermochromatosis. The salts of the
0, n \jare pref erably pharnaceutically
&ceptable, but it will 25 be appreciated that
non-$har maceuti cal | y PEt2§2 abl e salts also fall within
the scope of the present invention, since these are
useful as internediates in the preparation of
pharffhafeut i ¢algl y acceptabl e salts. Exanples of
¥Cal |y acceptable salts include salts of
|1y acceptable cations such as sodi um
lithium ¢g.¢248m nmagnesi um ammoni um and
al kyl ammoni um acid addition salts of pharnaceutically
(%ciptabgp i norgani ¢ acids such as hydrochloric,
or tfhdp c/Bmégic, sul phuric, phosphoric, nitric,
@ zalpy Bbric, sulfamic and hydrobronic acids; or
sal tas of pharmaceuti @-1354 accept abl e organi ¢ aci ds
such as acetic, propionic, butyric, tartaric, maleic,
hydr oxymal ei ¢, WO 2007/ 118276 PCT/ AU2007/ 000490 -65
fumaii @, citric, lactic, mucic, gluconic, benzoic,
suceihirc,~oxal.p ¢, phenylacetic, nethanesul phonic,
tri oget han€stl phoni ¢; tol uenesul phoni c,
Bénziendsul phonic, salicylic, sulphanilic, aspartic,
gl ut®ic, edetic, st&Brl1Z8S palnmitic, oleic, lauric,
pant ot henic, tannic, ascorbic and valeric acids. 5 In
addi ti on, some of the conmpounds of the present
i nvEntfon may formsolvates with water or conmon

rsbﬁyénts. Such sol vates are enconpassed w thin

oge instant invention. 10 The term
-dPug" I's ed hﬁgg{é‘%ﬁi nits broadest sense to

i nclude those conpouhts ich are converted in vivo
to the above conpounds. Use of the pro-drug strategy
optim ses the delivery of the drug to its site of
actian,o f oe=Nexanpl e, the retina. In one aspect, the

t erm_re Oto the presence of a Cl1_6 al kyl or

ar stef iety which is designed to resi st ;
@ydrjol Wsis until the pro-drug has crossed the BBB. In
a sétond aspect, thePBe26Rrefers to 15 the attachnent
at position 2 of an antioxidant group, in particular
the 3,4,- 5trinmethoxyphenyl noiety or derivatives

t her eof . Eﬁgﬂfﬁﬁe to the prooxidative
|
A

N/\/N
ol N; .2HBr
OH PB-1264
cl 0
N/\Y7
cl N HCl
OH NMe, PB-1267



envi ronnent of the retinalmay themlead to

hydr oxyl ation of the 3,4,5-trinethoxyphenyl group to
W@Rwe/188226 hydr oxy- 3, 4, 5-t ri nmet hoxyphenyl substPCT/am2007/000490

t he hydroxyl group of which acts to enhance the

bi ndi ng properties of the abovgzconpounds. 20 The term

“"tautonmer" is used herein in its broadest sense to

i ncl ude the above conpounds which are capabl e of

exisging in a state of equilibrium between two

isonkrif fQrms. Such conpounds may differ in the bond

QEE;MD atons or groups and the position of

e akons W8 groups in the conpound. 25 The term
®r " i jvdysed hergighyady its broadest sense and
i ncludes structural, geonetric and stereo isoners. As
t he above conpounds nay have one or nore chira
centyeg, it is capable of existing in enantioneric
forgs. l3Q The conpositions of the present invention
cgﬂgf[i: at | east one of the above conpounds together
Wit T oNeNor .Hebr e pharnmaceutically acceptable carriers
and “Bpti o&l | y ot her PR-R%apeut i ¢ agents. Each
carrier, diluent, adjuvant and/ or excipient nust be WO
2007/ 118276 PCT/ AU2007/ 000490 -66 pharmaceutically
"acceptable" in the sense of being conpatible with the
other ingredients of the conmposition and not
injurious to the subject. Conpositions include those
suitable for oral, rectal, nasal, topical (including
buccal and sublingual), vaginal or parentera
(i ncludi ng subcutaneous, intramuscul ar, intravenous
and intradermal) adm nistration. The 5 conpositions
may conveniently be presented in unit dosage form and

I ' t
P SRSl R VB IR 4 bl pt i Bl ifbied 10 fom o
Pﬂ@ﬂb}gassaﬁa}réﬁilmn an hestexcprogheigi ndiedB-digtroniyt br 8hRercapto represents a
carrier. C opstitutes one or hore accessor, L
Pl LSO fER Soithe St ceBinguas FomesoR Yllegapwanic acid or
Slphand £i0647a Hy@Ophilit § éci@tr@{dry/_t@ bk B@ér8@q! Nto associ ati on
the active ingredient with lNiquid carriers, diluents,
10 adj uvants and/or excipients or finely divided solid
carriers or both, and then if necessary shaping the
product. The above conmpounds nay be adm ni stered
orally, topically, or parenterally in dosage unit
formul ati ons contai ni ng conventi onal non-toxic
phar maceutically acceptable carriers, 15 adjuvants,
and vehicles. The term parenteral as used herein
i ncl udes subcut aneous
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I njections, aerosol for admnistration to lungs or
nasal cavity, intravenous, intranuscul ar,

w0 pdoratfzecal , i ntracranial, injection or infusPONAU2007/000490

techni ques. Intra-ocular admnistation is
particularly useful. 20 The pteggent invention also
provi des suitable topical, oral, and parentera
pharmaceutical formulations for use in the novel

EhdaanE bbb ERLT P ivund PERSHyR BB i st or ec

orally as tablets, aqueous or oily suspensions,

| ozenges, troches, po granyl| es, emul si ons,
capsul es, syrups or eli e gonposition for ora
use may contain one or re a ents 'g¢l ected fromthe

group of 25 sweetening vering agents
\;ZEﬁys in or detXXb
Nand

col ouring agents and pr
produce pharnaceutkggl y @@Iatable
preparations. Suitabl’® swepteners inclufe sucrose,
| act ose, gl ucose, aspartam@Hor saccharin. Suitable
di sintegrating agents include corn starch,
met hyl cel | ul ose, pol yvi nyl pyrrolidone, xanthan gum
anﬁ% ite, alginic acid or agar. Suitable flavoring
EAEE i ncl ude peppermnt oil, oil of w ntergreen,
cherry, orange 30 or raspberry flavoring. Suitable
reservatives include sodi um benzoate, vitamn E
t Bhaedbmasaay definedderdiasmuladei d, net hyl paraben, propy!
par aben or sodi um bi sul phite. Suitable |ubricants
i ncl ude magnesi um stearate, stearic acid, sodium
W sdilé, NeodiHym WO 2007/ 118276 PCT/ AU2007/ 000490 - 67
chloride or talc. Suitable tinme delay agents include
gl yceryl nonostearate or glyceryl distearate. The
vabret €rentiaigy t he active ingredient in admxture
wi th non-toxic pharmaceutically acceptabl e excipients
which are suitable for the manufacture of tablets. 5
ese excipi.ents .may be, fqr exanple, (1) inert
‘gﬂ E%%ﬁﬁ?? B B g dp ovik dhipharacied formg eds menthered dheontaining
_f@g@lm}aglﬁ,sﬁfut&gggt&m}gm.sphate; (2) granulating and.
I sintegrating agent’s,” such as corn starch or alginic
%@ﬁm@degymbwwguﬁ ongeln 56X seehfdlwst arch, gel atin or
acacia; and (4) lubricating agents, such as nagnesi um
stearate, stearic acid or talc. These tablets may be
(incodim@thuly XX0RAt ed by known techni ques to del ay
di sintegration and absorption ig the 10
gastrointestinal tract and ther|gby provi de a sustai ned
action over a |longer period. F exanple, a tine
del ay material such a nostearate or
gl yceryl distearate enploy?d. Coating may al so

be perforned using t s desciibed in the(ng?
, A RB65, 874 to form
pyontrol “rel ease.

Pat. Nos. 4,2 ;
osnotic therapégpmc ta
RH

in which R, R!, m and q are as for Formula I,

Preferably R! is located at positions 2, 3, 5 and/or 7 and is selected from halo, optionally
substituted aryl, optionally substituted heterocyclyl, optionally substituted alkyl and



15 The above conmpounds as well|l as the
phar maceutical |l y-active agent useful in the nmethod of

W b@7iimseent i on can be admi nistered, for in vivPECT/AU2007/000490
application, parenterally by injection or by gradua
perfusion over tine independengky or together.
Adm ni stration may be intra- ocular, intravenously,
intraarterial, intraperitoneally, intramuscularly,

D .1 202 N gavity, ~.transderqally o . _
TEPERNREo i fop SR R B Binlioruedline! RapreimnclbrabhoR. is chlorne,
sptiohatly - sibsetage phenyIRICRE cpdeIky10TCINIFRIY v‘&ﬁcﬁ"{}l“ and R’ are
appro |?te blologlcallé acceptabie_buffer and added
£ eael%m y spleqteds G H pré pan alkybersoptionalpyasubsii@ted) pyridinyl.
adm ni stration include sterile aqueous or non-aqueous
25 sol utions, suspensions, and emnul sions. Exanpl es of
Rerticaludy eusmplel wershswaibelopr.opyl ene gl ycol ,
pol yet hyl ene gl ycol, vegetable oils such as olive oil

and i nj ectalfl e oIgani =3(ers suchSas erhyl o eate.
Agqueous car i i ner, al cohol i lzgﬁéus

sol uti ons, | si §fs \yr__suspensi @ nc I ng saline
and buff ey g Par ent er al ves i ncl ude

ol ution, Ringg e, dextrose

and sodiun1OPIoride, | actated 30 Ri nger's intravenous

vehi cl es inclu fluid and nutrient©ot®epl eni shers,

el ectrol yte repfenishers (such as tho¥¥ based on

Ri nger's dextrose), and the |like. Preservatives and WO
2007/ 118276 PCT/ AU2007/ 000490 -68 other additives may
al so be presefit sugh as, for exanple, aiti-nicrobials,
anti - oxi dant s chel ating agents, growth _factors and

i nert gases e~k ke: The prg i nvéftion
i ncl udes va 4l phaf maceuti cal i tigns usefu
for 5 ap 3 di sease. The pRH utica

conpositions according to one enbodinent of the
i nvention are%prepared by bringingogn above conpound,
anal ogs, derivafjyves or salts theregf, or '
conmbi nati ons of the above conmpounds and one or nore
pharmaceutical |l y-active agents into a formsuitable
(&or admnistration to a subject using carriers,

ci piamuda XXHI additives or auxiliaries. Frequently
used carriers or auxiliard i ngl ude magnesi um 10
carbonate, titanium di actege, mannitol and
ot her sugars, t@& ' [
vitam ns, cellul ose a
vegetable oils, polyeth cols and s
such as sterile water, allcohols, glycerol and
pol yhydri c al cohols. |Infgavenous vehicles include
fluid and nutrient replenishers. Preservatives include
antimcrobial, anti-oxidants, chelating agents and
i nert gases. Other pharmaceutically

in which R, R!, m and q are as defined for Formula I.

e|n$\iyigatirn st arch,
[ & i d
20l o and sSamFe!

R' may be is located at positions 2, 4, 5 and/or 7 and is selected from halo and optionally

substituted heterocyclyl. Preferably, R! is chloro and/or morpholinyl.



15 acceptable carriers include aqueous sol utions,

non-toxi c excipients, including salts, preservatives,
whedare7and the |i ke, as descri bed, for instaPCBAU207/000490

Rem ngton's Pharnmaceutical Sciences, 20th ed.

WIlliams and WIkins (2000) apggThe British Nationa

Formulary 43rd ed. (British Medical Association and

Royal Pharmaceutical Society of Geat Britain, 2002,

X nhn.n e contents of which are hereby
?ﬁ@%?%éggtg%aﬁﬂeg%%V%FQPEnce The pH and exact

concentration of the various conponents of the

phar maceuti ca osition are ed according to
routi ne skill in he art. See |Goodran and G| man's
The Phar macol agi c Basi s for Therapgutics (7th ed.

1985). TheClpharhaceuti cal conposi ty'ons are preferably
prepared and adrmini stered in dose [ S )
dose uni abl et s,
For trea subject
t he conpq r of ad
sevelCty O t h8”di sor dar,
subj ect, different daily dosds can be used. Lﬁder
certain ci?¢unstances, howevé, hi gher or | ower daily
doses may be appropriate. The adm nistration of the
dai |y dose can be carried out both by single

adm nistration in the 30 formof an individual dose
unit or else several smaller dose units and al so by

QH ? I{)istration of subdi vi ded doses at
pecific |n erval s.

WD 2007/ 118276 PCT/ AU2007/ 000490
-69 The pharnmaceutical conpositions according to the
inventi on nay be admi nj red Ngcally or systemcally

in a therapeutically fectjrve e. Anpunts effective
for this use vﬁRDm‘Tﬂ”'cour e, nd on t he ity
of the disease and th a geﬂ% al stg$§Yg¥ t he

subject. Typically, dosages uskd in vitro may provide
useful guidance in the appunts 5 useful for in situ
adm ni stration of the phtmaceuti cal conposition, and
animal nodels may be used to determ ne effective
dosages for treatnment of the cytotoxic side effects.
Vari ous considerations are described e.g., in Langer,

RO R g e s o BB T e 5 wherein

t he active ingredient is m xed mnth an inert solid

:@ﬁ% g nple cal.ci um carbonate, cal cium 10

?EHTVa el Pcaé fiRpsiticRe g, rayd/en 3 endyis sph:cteidefrom hatoahd CH,NR'R®
lﬁQﬂﬁc I edi ent

S m}%gdﬁ{/din I?hé%\%iamt?deék’ &gdrem E&éﬁe(} Hgmul_?n%%u %gf peanut

oil, liquid paraffin or olive oil. Aqueous

suspensions normally contain the active materials in

adm xture with excipients
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15 suitable for the manufacture of agueous suspensi on.
Such excipients may be (1) suspending agent such as

wa@em7am2ear boxymnmet hyl cel | ul ose, net hyl cel | ul BREAU2007/000490

hydr oxypr opyl nmet hyl cel | ul ose, sodi um al gi nat e,

pol yvi nyl pyrrolidone, gumtragaeanth and gum acaci a;
(2) dispersing or wetting agents which nay be (a)
natural ly occurring phosphatide such 'as lecithin; (b)
a condensation product of an al kylene oxide with a
fatty 20 acid, for exanple, polyoxyethylene stearate;
((Is)aﬁﬁegﬂﬁpﬂemg@tsh@wmga@q}uct of ethylene oxide wth a

| ong chain aliphatic al cohol, for exanple,

hept adecaetdqyyl enoxycet anol ; (d) a condensation
product of Jethyl ene oxide mnth a partial estep“derived
froma fatt\ aci gg_and hexitol such as pol yokyet hyl ene
or. (e) a condensatjion pjodugf of

withfa partial ester df od 7 fatty
[ d hex _ N, for oIe
nmonool eatg«” The N
phar maceutijcal conpositions may be in the formoff a

sterile injGkttabl e agueous or ol eagend@®d suspendiMen.
Thi s suspension may be fornul ated accordi ng to known
nmet hods uU¥bthg t hose suitable dispersing or wetting
agents and suspendi ng agents whi ch have been 30

menti oned above. The sterile injectable preparation
may also a sterile injectable solution or suspension
in a non-toxic parenterally-acceptable dlluent or

sol vent, for Gxanple, as a solution
1, 3- butanedlol ng the acceptabl e vehicles and
sol vents t he 1
-70 enpl oyl d
i sotonic i chl otli de sol ution.
sterile” fixed oi ar convent%o'
sol vent or syspendi ng nedi um For 3
bland fixed &M may be enpl oyed includgng synthetlc
nono-or diglycerides. In addition, fa ty aci ds such
as oleic acH&¥f|nd use in the preparation of 5

i nj ect abl es.”The above compounds may dP%o be
admnistered in the formof |iposone delivery systens,
such as small unilanellar vesicles, large unilanellar
vesicles, and multilanellar vesicles. Liposones can
(0o f dforachld K&V a vari ety of phospholipids, such as
chol esterol, 10 stearylam ne, or
phosphatldylchollnes The above conpounds nay al so be
presented for use in trﬂRD rmof veterinary

conposi tions, which may be prepared for exanple, by

met hods that are co tio q art. Exanpl es of
such veterinary ons Imose adapt ed
for: /K (XXV)
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15 (a) oral adm nistration, external application, for
exanpl e drenches (e.g. agueous or non- aqueous

w@oloatigame or suspensions); tablets or bol usesPCT/AU2007/000490

powders, granules or pellets for admxture with feed
stuffs; pastes for applicationsgo the tongue; 20 (b)
parenteral adm nistration for exanple by subcutaneous,
i ntramuscul ar or intravenous injection, e.g. as a
sterile solution or suspension; or (when appropriate)
by intramammary injection where a suspension or
$ohiitdhoR, R's mi aidrpate aedefinedtbeFa@dgd1.vi a the teat; 25
(c) topical applications, e.g. as a cream ointnment or
spray applied to the skin; or (d) intravaginally,

PréferaBfy R! B%?@é at e{for gﬁ‘ﬁb %fa%ag@?“?‘ ariﬁri? s@%tﬁ?&; \?\Ililog]ngoptionally substituted

I nventi'on I s escri

ﬂno‘wrdqyulyi i GO REX T AR *RAGNA WOWRAS2#6which n, R? and R® are as defined in

@Pﬁ007/000490 -71 EXAMPLE 1 PB conpound nedi at ed
tion of aggregated abeta 1-42 Abetal -42, is
avai |l able fromthe Keck Laboratory, Yale University
School of Medicine. 5 PBS(pH 6.6): Sigma Cat# D 8662.
Prqfomsesh yampbstarCstowm B0S84E.  (Di ssol ved in water in
1mM concentration) DMSO Ajax Cat# 2225. Thioflavin T:
Sigma Cat# T-3516. (Dissolved in watercin 1nM
concentration) [
conposi tion, ~di syolved in di

10 peptide con n_is assessed“ty ne@sur e

absor pt#0n spect r onetler.

aggregdtion feactive mxture (peso [

one teskin onpoamd) is set us as foll|lows: Abeta:25
M zZznC2 50 M ThT 50 M PBS to nmake upoiio 500 |. The
tube is wappedqsth foil and incubated at 37 degrees
by rotation for 24 hours. A serial dil#%%n of each
test conmpound is nade up in DMSO, for exanple: 100 M
500 M 1000 M 15 2500 gM and 5000 M The fina
concentratjons.are 1, 5, 10, 25 and. 50 M 5 | of each
of these cowpo S is placed”n i fuge tubeand 5
gl of DMSO i [ nd positive
control tube er 24 hours

i ncubation) is added tolfhe céntrifNuge flube. The
negative control,ds PBS T and DVSO
The positive control is aggregates plus . The
tubes are incubated at 37 degrees for 20 further 2

hours with rotation. Sanples are neasured for ThT
fl uorescence using an LS55

V) Formula XXVI

o)
= /“\
(R1)m\/\ N /i R
AN \N (XXVI)
RH

in which R, R', m and q are as defined for Formula I.



10

15

20

(Perkin Elmer) fluorineter in a cuvette (500 gl
volunme). The excitation wavelength is 450 nm and the

weriossi1gam wavel ength is 480 nm Data are anal yr€OAUSI0mg00490

graph pad prism program The tested conpounds

i ncl uded so called "PB" conpoungs. WO 2007/118276
PCT/ AU2007/ 000490 - -72 EXAMPLE 2 Post nortem
screeni ng The BAS assay is adopt ed for post nortem

I hi.ne ter regi gns of

Pgéflep lgr aI ret aﬁ% afﬁ %%‘?fiso?z & @&BH%?%%PQS‘S afle Ct%d from h halo, optionally
dubsitatedalyl Eﬁﬂ (CHH)R LTIk Oidig R*AE R RELSONRne ?c;r'l%?mula I

and the RPE cells are renoved by gentle agitation i

PBS buffer. Follow ng renoval of the RPE cells,

$hedRsd &f ane are cut fromthe eye. 4
sanpﬁqes aarn{ed]%r%%gfr}ée%ﬁ: E‘g% 1) Control 2) 100 M TPEN 3)
100 gM PB- 1033 4) 250 M PB-1033 15 Foll owi ng a 30m ns
i ncubati on sanples are washed 3 tinmes with PBS and

then 10 gM ZP1 (fI uor escgnce ggnsor for zinc)
application for i Nn. pies are then washed 3

and confo

to det
| onger perijod. 25 The test r Rg A
f1 uorescenc®H magi ngg £r0n1a conf oc oscope of the
4 sanples tested in this Exa hours of
sanpl e i ncubat.ion. The results owedN”t hat TPEN

i nhibited ZP1 | aheling indicating the effectiveness of
the assay. PB-10B3 al so inhibit®td ZP1 | abeling. The
results cl how that PB-1033 i pdgebi ts and reduces
metal i al drusen. Fluorescence

m croscopi c p otogr phs (which are in colour) are 30
est fromthe Patentee. WO

1048



-73 EXAMPLE 3 dinical trial AMD patients are

sel ected and given a test conpound (including a PB
weowpow2dy at a 5 concentration of 500 ng/ dayPETDAUZNNZ/000490

nont h. Readouts are taken at baseline and then at 1

month and include: 1. mcroperigetry; and 10 2.

mul tifocal retinography. If the retinae are relieved

of oxidative stress after MPAC treatnent, it should be

reflected ,by stabili i of these markers of

retinal hegwyh.PﬁgnE%§%%Y§n4 Assessnment of Conpounds

The foll ow ng Assays( e used in the assessnent of

the conpounds for suitabih ity for use in the nethods

of the invention. 20 Assa¥ Xy Fuuoronetric H202 Assay

A fluoronetric assay was|lused to test the ability of a

test conpound to inhibit eraghde generation

by Al13 in the presence of m

di chl or of | uor oscei n dimméfg e Mol ecul ar 5%%%%%,

Eugene OR). The DCF sol utionY(5mW in 100% 25 di et hyl

sul phoxi de (previously-purgeg th argon for 2hr at

20C) was deacetylated in the presence of 0.25M NaCH

for 30mn and neutralized at pH 7.4 to a final

concentration of 1mM Horseradi sh peroxi dase (HRP)

stock solution was prepared to IMat pH 7.4. The

frewtich RISnded e G HEMRA BHFoinPBS, PH 7.4 in a 96 wel |

plate (total volume =250l/well). The reaction

sol utions contained Al13 1-42 at concentrations in the

fp1 r-glycine chelate
PRARIO)R Al Byl SR p 5 P hate nd gerR:
inhehichhl R* afd B e andefaddetiol® the A13 in the
proportion 2Cu-G@y : | AB ), reducing agents including
dopam ne (5M or ascorbic acid, deacetylated DCF 100M
B8 HRRmpks M shonfM-DTA or another chel ator may
al so be present as a control for free copper, but was
not reguired for the assay to function. The geaction
m xtgr eswas i ncubat ed C for WD 2007/
PCT/ U& 7/ 000490 -7

7 AN

Ci N/

OH

OH NMe,
1026

Reference to the above listed compounds includes their pharmaceutically acceptable salts

and isomers.

The term “alkyl” used either alone or in compound words such as “optionally substituted
alkyl” or “alkylamino” refers to straight chain, branched chain or cyclic hydrocarbon
groups having from 1 to 10 carbon atoms, preferably 1 to 6 carbon atoms, more preferably
1 to 4 carbon atoms. Illustrative of such alkyl groups are methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl. Preferred alkyl groups are Cj4 alkyl such as methyl or ethyl
and Cy. cycloalkyl such as cyclopropyl.



60 mn. Catal ase (4000 units/m) and H202 (1-2.5M
standards in PBS pH 7.4 may be included as positive

weorne23¢ Fl uorescence was recorded using a pPEr/au2007/000490
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reader with excitation and em ssion filters at 485nM
and 530nM respectively. H202 cgncentration may be
establ i shed by conparing fluorescence with the H202
standards. Inhibition of A3 H202 5 production was

dc ven concentration of test )
ATl P s By ey o SRS Ruchras GRpemely substiuted
Aieayls, d&lidieRliNes@Oblaheld GteMbARAbr FM'yId%ﬁc‘?‘ récﬁca(ljé)v\&vlﬁglat least one
cultures wer e repared as previously déscribed

&grbgp-carbgn IQQHP]S?@PQ /€8 to 3@ cgboyatemsyprefcagdy 2 tEri’é cybon atoms, more
%@fer&ﬂi{y %‘]X(JS %3150 n”BHr%S CE{JIJ#%&S oiﬁleaﬁl%epgf g%i\llﬁ?a:ﬂd gnciusdeogllyl, ethenyl,

| SsecC meni nges a di'sso
@thbnyil ))utenybsscnbuté‘nﬂs Banah:ﬂdz betkhy, 1%5@1191 @tya@pélﬁmﬁfﬁ 1-methyl-

s A s Resiolepaaio b hasru P Bsl 1-octeny,
eRasRASY fihox?e%?l gm&?ylwgqioﬁergﬁ td@?é?ly[r %11 ﬁ%g ;l',é l-)>utad1enyl 1,4-

w th Nelurobasal “nedi a nvitro

aedadiowlsd dpc}eﬂmﬂltdd(dnmkl | B«hgmdleﬂyil f & 4llexhdiohylgilgBSgyclohexadienyl,
Prior to

SRR - Bt Gy S e HOhSiepY o 26 delpoct-

N@Mé@baﬁ@khdm@ a and B27 minus antioxidants
(I'nvitrogen Life Technol ogies). 20 Assay 3. MIS Assay

for Cell Viability Cell viability is determ ned usi ng

?;Eﬁdfeo asgﬁ'ﬁﬁe (}JS%J%I’JT] 131% [ %lorég %Ir wcgﬁrrspé)&gﬁlt\agﬁﬁq sr?\glg as optlonglly substituted
aliynydX irefart ®. stididiiit thaitobt bRndE clodd widiils G48hg alidab€one carbon-

96 Aque Pr orre a Corporation) and incubated at
gypon fﬁl? Oggo@f Ai ©r % |C9Fb@na4tplé?§bop@f¢rﬁ@)’n%é@, ulde darthpn fptoms, more

?_reegdt?ﬁﬂ(% LGB r@&aﬁ‘ﬁ@ﬂ Slonf! E@(@R}g@pm&? Cor -pAg’é?S}%gl \Aeragd 2-butynyl,

npound Cytoxicity urona

&mmhmédpmpvnyﬂ; V2 pelaysylas3-pattydd s a@pﬁltyﬂileBz HB@?@I ,8Bthexynyl, 4-
undads

R R U
EecEiinpl PARtH: lmdBdDﬁ/%ﬁﬁﬁJyprdtﬁﬁ&%fn iresltl-tﬁﬁg@fﬂgﬂg§#ﬁ&ﬁcynyl, 7-

di ssolved in OO% O t0 a concentration

heradeoynyl. 3oetadseynybamsbiiadikoas wei ghed out per vial -
then diluted to 2.5mV). 2.5mM stock 35 solution was
serially diluted 1 in 10 to give working sol utions of

PisOibim Zhétkro2yd group” used either alone or in compound words such as “optionally
substituted heterocyclyl” refers to monocyclic or polycyclic heterocyclic groups containing

at least one heteroatom atom selected from nitrogen, sulphur and oxygen.

Suitable heterocyclic groups include N-containing heterocyclic groups, -such as,
unsaturated 3 to 6-membered heteromonocyclic groups containing 1 to 4 nitrogen atoms,
for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyridyl, pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyl, triazolyl or tetrazolyl;

saturated 3 to 6-membered heteromonocyclic groups containing 1 to 4 nitrogen atoms,

such as, pyrrolidinyl, imidazolidinyl, piperidino or piperazinyl;



WO 2007/ 118276 PCT/ AU2007/ 000490 -75 Test conpounds
were not added directly to cells, instead they were

w@odwedi2o6 a 48 well " Drug Plate' as conpri zedP@EATG2007/000490
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Preparation of "Drug Plate": 5 To a 48 well plate
add: Well 1: 576 | NB+BZ7(no a%l oxidant)* + 24 12.5M
test conmpound Well . 576 | +B27(no anti oxi dant) +

‘24 | 25M test corrpound well 3 : 576I NB+BZ7(no

ant i ox ﬂant + §4 250M..t est co X\e 4: 576

ARt el Caersd PR it Souss BREBEE L ohnd dioes stoms, such as
5 0 12

\({igir(rjlpl)}gun(ljwﬁl%bh ’\!:%ﬁgl%%lﬁ ggﬁBiznﬁ;ﬂﬁr?g@lgm Iq'gu%)g)élnt %ﬁﬁ%fyl indazolyl,
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é :? 25i f The plates were iIncubated at 37C for
o hen absor bance was read at 560nm Assay 5.
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vosepoated 3tto rmbinbérsd haleBmomesydit goappdmaihingn f2 oxygen atoms and

mthelnsolub to t eso e ase of an
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660 r full speed in 2 m of
focr:]jeﬁ%rglgg& % bﬂﬂp%’bﬂ&&gere 1sal ine, pH 7.4. To obtain
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unsaturated 3 to 6-membered heteromonocyclic group containing 1 to 2 sulphur atoms and

1 to 3 nitrogen atoms, such as, thiazolyl or thiadiazolyl;

saturated 3 to 6-membered heteromonocyclic group containing 1 to 2 sulphur atoms and 1

to 3 nitrogen atoms, such as, thiazolidinyl; and

unsaturated condensed heterocyclic group containing 1 to 2 sulphur atoms and 1 to 3

nitrogen atoms, such as, benzothiazolyl or benzothiadiazolyl.

Preferably the heterocyclyl is an unsaturated 5 or 6-membered heteromonocyclic group
containing 1 to 3 nitrogen atoms such as imidazolyl or pyridinyl; a saturated 5 or 6-

membered heteromonocyclic group containing 1 to 4 nitrogen atoms such as
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(SDS) sanple buffer pH 8.3 congai.ning 8% SDS, 10%
2-nmer captoet hanol. Aliquots (10 |) were then boil ed
for 10 m nutes before SDS-pol yacryl am de gel
resis. . The, insoluble fraction of the )
g%?@é@@ﬁga%pp @Sraa}é%f L ¥t aaisﬁté‘f?t?fkls & SrmsEbaredghstaremonocyclic group
coitalrtlg e 2 6tedn a6RRPRL 1 8 Tniffoedl B SRIAGR INhE 1,8
saline. A 50-1 aliquot of this suspension was en
boiled in 200 M of sanple buffer as above.

R YD PE e MEATLOR Paraip R PR i o Baaty substinted

. eyl @ehdtes 2@¥bgepdicerbm@it Sydidia \WDKiaindad) okk,e8Ry ol Miee rings wherein

fol.| owed b)é? tragescf_‘gr on to 0.2-4mnitrocel | ul ose
ﬁ]é(‘rpoﬁl%én? CAIRGEE g?;thfre@,a mrx#@ntn(a@_nvm nagst e fusedd. 1The term “aryl”
BMibkR LS ArdIRARC LRGBS §ﬁE{i7 9? g?rﬁegﬁg tnﬁélghﬁg s ?%lﬁﬁtosnaphthyl, indane and

resi dues 5 through 8,
hinherd dyPreferablyo theuaryt isaiptiohally $ubstémteddihehyl such as 4-halophenyl, more
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chem | um nescence (eg ECL; Anmersham Life Science,
Bgcki nghanmshire, UK). Each gel included three | anes :
dbnteamnibalp”getsrs to, fluginepchloring, bsyminhet iaditi40efetselkluorine, iodine
0 iver.sity, New 15 Haven, CT) as
re eé@]}}eé@égttlgg%garb&?mgpg?' films were scanned by using
a suitable imging system such as the UVP gel
system and densitonetry performed using

cunent ation § S
gﬁ‘? Fealﬁl éﬂ%@&/ t iErs, to sfyaighbehain pbrarghe d Ty -etyteining redinale preferably
SdchtidQidel 411 ' by usi a ste .
P laPir AR BR oT oREL 1Ay HollT ey ésclt atkony incluce
wathoky,@thagyf propmex ooy ahy rdrivButoryuf act urer to
provi ded steps of known increasing intensity. The
quantifiable range of signal intensity for
e $orin0 NEYitiongll2 Rabstted Ghiok NP RE- di e -
bands, Wan?i base}gll on the colr(T)'pari son O\]/?aﬁtaﬁlalag curll\lllgnt’é%uch as radicals
WpicanRe@ lineas eahranabedanlliydeniite dfetarbonodtombepiefebly 1 to 6 carbon

diahl ety q:gai ' ich .the signal intensity is o

a@?e’r 6’_?33 | m%gl yriaé{]é"y C?‘Fgﬁn baéorpg,_ 3&@9@0‘%9 aﬁg‘i‘lﬁ'g SL\IIYPhur atom.
Byantfest bL alkBhist mdibalsdinchide | :0¥Y1ta6, BIhgRRD, propylthio, butylthio and
concentration. Al sanples were anal yzed at '| east

hegy o and gel 1oadings and dilutions were adjusted to

fit wthin the quantifiable region of the standard

curve. The proportion of “soluble' to “insoluble AR

Theytetn ‘loptionally sidstrunddiercfdie t@faf group RedicOimBX bf atdyi A6t be further
of

R R e b U b1, e,
halo, haloalkyl, haloalkenyl, haloalkynyl, haloaryl, hydroxy, alkoxy, alkenyloxy, aryloxy,
benzyloxy, haloalkoxy, haloalkenyloxy, haloaryloxy,. nitro, nitroalkyl, nitroalkenyl,
nitroalkynyl, nitroaryl, nitroheterocyclyl, amino, alkylamino, dialkylamino, alkenylamino,
alkynylamino, arylamino, diarylamino, benzylamino, dibenzylamino, acyl, alkenylacyl,
alkynylacyl, arylacyl, acylamino, diacylamino,  acyloxy, alkylsulphonyloxy,
arylsulphenyloxy, heterocyclyl, heterocycloxy, heterocyclamino, haloheterocyclyl,

alkylsulphenyl, arylsulphenyl, carboalkoxy, carboaryloxy, mercapto, alkylthio, benzylthio,
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' . o0 Th heal th and
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l e, mhl%ﬁ subj ectively rates a conbinati on of
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G bﬁ%‘?'bﬁlqle? laH8% es@‘%%ﬁ?po?ter }Hlpés fhf:%( pﬁﬁnﬁ a\){%erc Koism for the

sol utions of conpounds or mul

grugpabe dmportetl itgo khel braids "Jéyph(faﬂylsdﬁx trﬁiﬁﬂimftbl@%e Ml@tﬁ dependant and
assed as not sol ubl e

| cl
B BiseleS SBinting fendyS” A sbPhy s s300s il pg rgltamate
CodjugsomRTYRSIGr glihcgé{y%o t?he CHl!l RlenSQbd b BUEL Wﬁx thﬁ acid moiety.

classed as soluble (Y), ose conpounds
gave a transl ucent suspen5|on after- dissolution in

ﬁ@@r}ﬁe r‘ﬁeﬁﬁ %?&gr o’gﬁs ugéda lsler%m 1su<tilstn(1g(alshe§ omst?lg p%éviously known

st ochem ca erties
concept of “chelation therapy”. “Chelation therapy” is a term associated clinically with the

removal of bulk metals such as in Wilson’s disease, B-thallesemia and haemochromatosis.

The salts of the above compounds are preferably pharmaceutically acceptable, but it will
be appreciated that non-pharmaceutically acceptable salts also fall within the scope of the
present invention, since these are useful as intermediates in the preparation of
pharmaceutically acceptable salts. Examples of pharmaceutically acceptable salts include
salts of pharmaceutically acceptable 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, boric, sulfamic and hydrobromic acids; or salts of pharmaceutically

acceptable organic acids such as acetic, propionic, butyric, tartaric, maleic, hydroxymaleic,
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BARSE 5% A8 G BE 505 PRt St o Sspee,the tem
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g\é&rgcacy Profile Physico-chemcal In vivo Efficacy an
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r P y g %vi abl e. ega
e %2%0%8@ at géi motn Nma-g ankg%(a%l‘tB 0N, ad'gﬂﬂar the 3,4,-
Mhlﬁghcvftyphﬂryﬂ moiety or derivatives thereof. Exposure to the prooxidative
environment of the retinalmay then lead to hydroxylation of the 3,4,5-trimethoxyphenyl
group to give a 2-hydroxy-3,4,5-trimethoxyphenyl substituént, the hydroxy! group of

which acts to enhance the binding properties of the above compounds,

The term “tautomer” is used herein in its broadest sense to include the above compounds
which are capable of existing in a state of equilibrium between two isomeric forms. Such
compounds may differ in the bond connecting two atoms or groups and the position of

these atoms or groups in the compound.

The term “isomer” is used herein in its broadest sense and includes structural, geometric
and stereo isomers. As the above compounds may have one or more chiral centres, it is

capable of existing in enantiomeric forms.

The compositions of the present invention comprise at least one of the above compounds
together with one or more pharmaceutically acceptable carriers and optionally other

therapeutic agents. Each carrier, diluent, adjuvant and/or excipient must be
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pharmaceutically “acceptable” in the sense of being compatible with the other ingredients
of the composition and not injurious to the subject. Compositions include those suitable
for oral, rectal, nasal, topical (including buccal and sublingual), vaginal or parenteral
(including subcutaneous, intramuscular, intravenous and intradermal) administration. The
compositions may conveniently be presented in unit dosage form and may be prepared by
methods well known in the art of pharmacy. Such methods include the step of bringing
into association the active ingredient with the carrier which constitutes one or more
accessory ingredients. In general, the compositions are prepared by uniformly and
intimately bringing into association the active ingredient with liquid carriers, diluents,
adjuvants and/or excipients or finely divided solid carriers or both, and then if necessary

shaping the product.

The above compounds may be administered orally, topically, or parenterally in dosage unit
formulations containing conventional non-toxic pharmaceutically acceptable carriers,
adjuvants, and vehicles. The term parenteral as used herein includes subcutaneous
injections, aerosol for administration to lungs or nasal cavity, intravenous, intramuscular,
intrathecal, intracranial, injection or infusion techniques. Intra-ocular administation is

particularly useful.

The present invention also provides suitable topical, oral, and parenteral pharmaceutical
formulations for use in the novel methods of treatment of the present invention. The
compounds of the present invention may be administered orally as tablets, aqueous or oily
suspensions, lozenges, troches, powders, granules, emulsions, capsules, syrups or elixirs.
The composition for oral use may contain one or more agents selected from the group of
sweetening agents, flavoring agents, colouring agents and preserving agents in order to
produce pharmaceutically elegant and palatable preparations. Suitable sweeteners include
sucrose, lactose, glucose, aspartame or saccharin. Suitable disintegrating agents include
corn starch, methylcellulose, polyvinylpyrrolidone, xanthan gum, bentonite, alginic acid or
agar. Suitable flavoring agents include peppermint oil, oil of wintergreen, cherry, orange
or raspberry flavoring. Suitable preservatives include sodium benzoate, vitamin E,
alphatocopherol, ascorbic acid, methyl paraben, propyl paraben or sodium bisulphite.

Suitable lubricants include magnesium stearate, stearic acid, sodium oleate, sodium
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These excipients may be, for example, (1) inert diluents, such as calcium carbonate,
lactose, calcium phosphate or sodium phosphate; (2) granulating and disintegrating agents,
such as corn starch or alginic acid; (3) binding agents, such as starch, gelatin or acacia; and
(4) lubricating agents, such as magnesium stearate, stearic acid or talc. These tablets may
be uncoated or coated by known techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action over a longer period. For
example, a time delay material such as glyceryl monostearate or glyceryl distearate may be

employed. Coating may also be performed using techniques described in the U.S. Pat,

- Nos. 4,256,108; 4,160,452; and 4,265,874 to form osmotic therapeutic tablets for control

release,

The above compounds as well as the pharmaceutically-active agent useful in the method of
the invention can be administered, for in vivo application, parenterally by injection or by
gradual perfusion over time independently or together. Administration may be intra-
ocular, intravenously, intraarterial, intraperitoneally, intramuscularly, subcutaneously,
intracavity, transdermally or infusion by, for example, osmotic pump. For in vitro studies
the agents may be added or dissolved in an appropriate biologically acceptable buffer and

added to a cell or tissue.

Preparations for parenteral administration include sterile aqueous or non-aqueous
solutions, suspensions, and emulsions. Examples of non-aqueous solvents are propylene
glycol, polyethylene glycol, vegetable oils such as olive oil, and injectable organic esters
such as ethyl oleate. Aqueous carriers include water, alcoholic/aqueous solutions,
emulsions or suspensions, including saline and buffered media. Parenteral vehicles include
sodium chloride solution, Ringer's dextrose, dextrose and sodium chloride, lactated
Ringer's intravenous vehicles include fluid and nutrient replenishers, electrolyte

replenishers (such as those based on Ringer's dextrose), and the like. Preservatives and
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The present invention includes various pharmaceutical compositions useful for
ameliorating disease. The pharmaceutical compositions according to one embodiment of
the invention are prepared by bringing an above compound, analogs, derivatives or salts
thereof, or combinations of the above compounds and one or more pharmaceutically-active
agents into a form suitable for administration to a subject using carriers, excipients and
additives or auxiliaries. Frequently used carriers or auxiliaries include magnesium
carbonate, titanium dioxide, lactose, mannitol and other sugars, talc, milk protein, gelatin,
starch, vitamins, cellulose and its derivatives, animal and vegetable oils, polyethylene
glycols and solvents, such as sterile water, alcohols, glycerol and polyhydric alcohols.
Intravenous vehicles include fluid and nutrient replenishers. Preservatives include
antimicrobial, anti-oxidants, chelating agents and inert gases. Other pharmaceutically
acceptable carriers include aqueous solutions, non-toxic excipients, including salts,
preservatives, buffers and the like, as described, for instance, in Remington's
Pharmaceutical Sciences, 20th ed. Williams and Wilkins (2000) and The British National
Formulary 43rd ed. (British Medical Association and Royal Pharmaceutical Society of
Great Britain, 2002; http://bnf.rhn.net), the contents of which are hereby incorporated by
reference.  The pH and exact concentration of the various components of the
pharmaceutical composition are adjusted according to routine skills in the art. See

Goodman and Gilman's The Pharmacological Basis for Therapeutics (7th ed., 1985).

The pharmaceutical compositions are preferably prepared and administered in dose units.
Solid dose units may be tablets, capsules and suppositories. For treatment of a subject,
depending on activity of the compound, manner of administration, nature and severity of
the disorder, age and body weight of the subject, different daily doses can be used. Under
certain circumstances, however, higher or lower daily doses may be appropriate. The
administration of the daily dose can be carried out both by single administration in the
form of an individual dose unit or else several smaller dose units and also by multiple

administration of subdivided doses at specific intervals.
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ll%%“@ham%e}%)ca% %QIZ’I/p%éIi 1ggs6ac%g;[{i1'{_\gugoot%z/igx%%ﬁgg may be administered locally
or systemically in a therapeutically effective dose. Amounts effective for this use will, of
course, depend on the severity of the disease and the weight and general state of the
subject. Typically, dosages used in vitro may provide useful guidance in the amounts
useful for in situ administration of the pharmaceutical composition, and animal models
may be used to determine effective dosages for treatment of the cytotoxic side effects.
Various considerations are described, e.g., in Langer, Science, 249:1527, (1990).
Formulations for oral use may be in the form of hard gelatin capsules wherein the active
ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin. They may also be in the form of soft gelatin capsules wherein the
active ingredient is mixed with water or an oil medium, such as peanut oil, liquid paraffin

or olive oil.

Aqueous suspensions normally contain the active materials in admixture with excipients
suitable for the manufacture of aqueous suspension. Such excipients may be (1)
suspending agent such as sodium carboxymethyl cellulose, methyl cellulose,
hydroxypropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and
gum acacia; (2) dispersing or wetting agents which may be (a) naturally occurring
phosphétide such as lecithin; (b) a condensation product of an alkylene oxide with a fatty
acid, for example, polyoxyethylene stearate; (¢) a condensation product of ethylene oxide
with a long chain aliphatic alcohol, for example, heptadecaethylenoxycetanol; (d) a
condensation product of ethylene oxide with a partial ester derived from a fatty acid and
hexitol such as polyoxyethylene sorbitol monooleate, or (e) a condensation product of
ethylene oxide with a partial ester derived from fatty acids and hexitol anhydrides, for

example polyoxyethylene sorbitan monooleate.

The pharmaceutical compositions may be in the form of a sterile injectable aqueous or
oleagenous suspension. This suspension may be formulated according to known methods
using those suitable dispersing or wetting agents and suspending agents which have been
mentioned above. The sterile injectable preparation may also a sterile injectable solution
or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example, as a

solution in 1,3-butanediol. Among the acceptable vehicles and solvents that may be
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this purpose, any bland fixed oil may be employed including synthetic mono-or
diglycerides. In addition, fatty acids such as oleic acid find use in the preparation of

injectables.

The above compounds may also be administered in the form of liposome delivery systems,
such as small unilamellar vesicles, large unilamellar vesicles, and multilamellar vesicles.
Liposomes can be formed from a variety of phospholipids, such as cholesterol,

stearylamine, or phosphatidylcholines.

The above compounds may also be presented for use in the form of veterinary
compositions, which may be prepared, for example, by methods that are conventional in

the art. Examples of such veterinary compositions include those adapted for:

(a) oral administration, external application, for example drenches (e.g. aqueous or non-
aqueous solutions or suspensions); tablets or boluses; powders, granules or pellets for
admixture with feed stuffs; pastes for application to the tongue;

(b) parenteral administration for example by subcutaneous, intramuscular or
intravenous injection, e.g. as a sterile solution or suspension; or (when appropriate) by
intramammary injection where a suspension or solution is introduced in the udder via the
teat;

(©) topical applications, e.g. as a cream, ointment or spray applied to the skin; or

(d) intravaginally, e.g. as a pessary, cream or foam.

The present invention is further described by the following non-limiting Examples.
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Abetal-42, is available from the Keck Laboratory, Yale University School of Medicine.
PBS(pH 6.6): Sigma Cat# D-8662. Zn(ZnCl2): BDH Cat# 100884E. (Dissolved in water in
ImM concentration) DMSO: Ajax Cat# 2225. Thioflavin T: Sigma Cat# T-3516.

(Dissolved in water in 1mM concentration)

By way of example of an amyloid composition, Abeta is dissolved in distilled water and
peptide concentration is assessed by measured absorption at 214 nm in UV spectrometer.
An aggregation reactive mixture (per one concentration of one testing compound) is set us
as follows: Abeta:25 uM, ZnCl, 50 pM, ThT 50 1M, PBS to make up to 500 pl. The tube
is wrapped with foil and incubated at 37 degrees by rotation for 24 hours. A serial dilution
of each test compound is made up in DMSO, for example: 100 pM, 500 pM, 1000 pM,
2500 pM and 5000 puM. The final concentrations are 1,5, 10, 25 and 50 pM. 5 pl of each
of these compounds is placed in a centrifuge tubeand 5 pl of DMSO is added to both
negative and positive control tubes. 495 ul of aggregates (after 24 hours incubation) is
added to the centrifuge tube. The negative control is PBS plus ZnCl, and ThT and DMSO.
The positive control is aggregates plus DMSO. The tubes are incubated at 37 degrees for
further 2 hours with rotation. Samples are measured for ThT fluorescence using an LS55
(Perkin Elmer) fluorimeter in a cuvette (500 pl volume). The excitation wavelength is 450
nm and the emission wavelength is 480 nm. Data are analyzed using graph pad prism

program. The tested compounds included so called "PB" compounds.
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The BAS assay is adopted for post mortem retina. Using a trephine, 6 mm diameter
regions of peripheral retina from frozen donor eyes are dissected. Following defrosting, the
neuronal retina and the RPE cells are removed by gentle agitation in PBS buffer.

Following removal of the RPE cells, strips of the Bruch membrane are cut from the eye.

4 samples are prepared:
1) Control

2) 100 uM TPEN

3) 100 uM PB-1033

4) 250 uM PB-1033

Following a 30mins incubation samples are washed 3 times with PBS and then 10 pM ZP1

(fluorescence sensor for zinc) application for 10 min.

Samples are then washed 3 times and the labeling visvalized using a fluorescence and

confocal microscope.

A repeat of this procedure is performed with the exception that samples are incubated for a
period of 15 hours before washing to determine differential metal binding over this longer

period.

The test results are in the form of fluorescence imaging from a confocal microscope of the
4 samples tested in this Example after 15 hours of sample incubation. The results showed
that TPEN inhibited ZP1 labeling indicating the effectiveness of the assay. PB-1033 also
inhibited ZP1 labeling. The results clearly show that PB-1033 inhibits and reduces metal
ions in retinal drusen. Fluorescence microscopic photographs (which are in colour) are

available upon request from the Patentee.
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AMD patients are selected and given a test compound (including a PB compound) at a
concentration of 500 mg/day for one month. Readouts are taken at baseline and then at 1

month and include:
1. microperimetry; and
2. multifocal retinography.

If the retinae are relieved of oxidative stress after MPAC treatment, it should be reflected

by stabilization of these markers of retinal health.

EXAMPLE 4
Assessment of Compounds

The following Assays were used in the assessment of the compounds for suitability for use
in the methods of the invention.

Assay 1. Fluorometric H,0, Assay

A fluorometric assay was used to test the ability of a test compound to inhibit hydrogen
peroxide generation by AB in the presence of copper based on dichlorofluoroscein
diacetate (DCF; Molecular Probes, Eugene OR). The DCF solution (5mM) 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 neutralized at pH 7.4 to a final concentration
of ImM. 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 1uM, 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 (5uM) or ascorbic acid, deacetylated DCF 100pM, and HRP, 0.1puM.
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 incubated at 37C for
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wells.

Assay 2. Neurotoxicity Assays

Primary cortical neuronal cultures

Cortical cultures were prepared as previously described (White et al., J Neuroscience
18:6207-6217, 1998). Embryonic day 14 BL6Jx129sv mouse cortices were removed,
dissected free of meninges and dissociated in 0.025% (wt/vol) trypsin. Dissociated cells
were plated in 48 well culture plates at a density of 2 x 10° cells/mL in MEM with 25%
(vol/vol) FCS and 5% (vol/vol) HS and incubated at 37°C, 2hrs. Media was then replaced
with Neurobasal media (Invitrogen Life Technologies) and B27 supplements (Invitrogen
Life Technologies). Cultures were maintained at 37°C in 5% CO,. Prior to
experimentation, the culture medium was replaced with Neurobasal media and B27 minus
antioxidants (Invitrogen Life Technologies).

Assay 3. MTS Assay for Cell Viability

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 37°C, 2hrs.
200 microlitre aliquots are measured with a spectrophotometer at 560 nm.

Assay 4. Assay for Test Compound Cytoxicity
Neuronal cortical cells were cultured for five days as per Assay 2 in NB media and B27
supplement.

On day six the test compounds were added to the neuronal cell cultures in NB media and
B27 supplement minus antioxidants.

Test compounds were dissolved in 100% DMSO to a concentration of 2.5 mM (10mM if
excess compound was weighed out per vial — then diluted to 2.5mM). 2.5mM stock
solution was serially diluted 1 in 10 to give working solutions of 250uM, 25uM, 2.5uM.
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To a 48 well plate add:

Well 1: 576 pl NB+B27(no antioxidant)* + 24 pl 2.5uM test compound
Well 2 : 576 ul NB+B27(no antioxidant) + 24 pl 25uM test compound
Well 3 : 576 pl NB+B27(no antioxidant) + 24 ul 250uM test compound
Well 4 : 576 ul NB+B27(no antioxidant) + 24 pl 2.5uM test compound
Well 5 : 576 ul NB+B27(no antioxidant) + 24 pl 25uM test compound
Well 6 : 576 pl NB+B27(no antioxidant) + 24 ul 250uM test compound
Well 7 : 576 pl NB+B27(no antioxidant) + 24 ul test compound diluent**
Well 8 : 600 pl NB+B27(no antioxidant)

The Drug Plate was incubated at 37° C for 15 mins. 200 pl 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
pl). The plates were incubated at 37C for 2hrs, and then absorbance was read at 560nm.

Assay 5. Human Brain Amyloid Solubilization Assay .

This assay was performed in order to assess the ability of a test compound to mobilise AB,
as an example form of amyloid, from the insoluble to the soluble phase of an extract of
tissue from post mortem human AD brain.

Up to 0.5 g of plaque-bearing cortex without meninges 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 pulverized 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
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ul) were then boiled for 10 minutes before SDS—polyacrylamide gel electrophoresis. The
insoluble fraction of the cortical samples was obtained by resuspending the initial pelleted
sample in 1 ml of phosphate-buffered saline. A 50-pl aliquot of this suspension was then
boiled in 200 ml of sample buffer as above.

Tris-Tricine polyacrylamide gel electrophoresis was performed by loading appropriately
diluted samples on to 10% to 20% gradient gels (Novex, San Diego, CA) followed by
transfer on to 0.2-um nitrocellulose membrane (Bio-Rad,Hercules, CA). AP was detected
by using monoclonal antibody W02, which detects residues 5 through 8, 17 (or another
suitable antibody) in conjunction with horseradish peroxidase—conjugated rabbit anti-
mouse IgG (Dako, Denmark), and visualized by using enhanced chemiluminescence (eg
ECL; Amersham Life Science, Buckinghamshire, UK). Each gel included three lanes
containing 0.5, 1, and 2 ng of synthetic ABs (Keck Laboratory, Yale University, New
Haven, CT) as reference standards.

Blot films were scanned by using a suitable imaging system such as the UVP gel
documentation system, and densitometry performed using suitable software, eg UVP
Labworks. The dynamic range of the film/scanner was determined by using a step tablet
(No. 9118T600, Kodak, Rochester NY), a calibrated film exposed by the manufacturer to
provided steps of known increasing intensity. The quantifiable range of signal intensity for
densitometric analysis of the mono- and dimeric AP bands was based on the comparison
with a curve obtained by scanning and densitometry of the step tablet. Samples in which
the signal intensity is low after preliminary assay may be re-assayed by using synthetic
standards of lower or higher concentration.

All samples were analyzed at least twice, and gel loadings and dilutions were adjusted to
fit within the quantifiable region of the standard curve. The proportion of ‘soluble’ to
‘insoluble’ AP may be used to determine the efficiency of extraction of a test compound
compared with the efficiency of a known compound. The insoluble AP being comprized
of the pelletable fraction derived from the insoluble amyloid plaque from the above

cortical samples and the soluble fraction comprising monomeric and/or oligomeric soluble
AB.
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Transgenic mouse models are available for a number of neurological disorders, including
Alzheimer’s disease; Parkinson’s disease; familial amyotrophic lateral sclerosis (ALS);
Huntington’s disease; and Creutzfeld-Jakob disease (CID). It was found that one of the
transgenic models for Alzheimer’s disease, the APP2576 transgenic mouse also has a high
incidence of cataract. These animal models were suitable for testing the methods of the
invention.

Transgenic mice of the strain APP2576 were used. Eight to nine month old female mice
were selected and divided into groups for treatment.

Mice were sacrificed at intervals, and their brains examined to determine whether the
treatment with test compounds decreased brain amyloid formation, and the identification
of the most effective administration protocol.

Other mice in each group were tested over a period of up to eight months for cognitive
performance, using a Morris water maze according to standard methods. The general
health and well-being of the animals was also measured every day by a blinded operator,
using a five point integer scale which subjectively rates a combination of features,
including motor activity, alertness and general health signs.

Assay 7. Solubility Assay

Stock solutions of compounds of formula I or II (ImM) were prepared in dimethyl
sulfoxide. Compounds which did not dissolve were classed as not soluble (N). The
DMSO stock solutions were diluted 1 in 100 into PBS pH 7.4. Compounds which gave a
clear solution were classed as soluble (Y), while those compounds which gave a
translucent suspension after dissolution in DMSO were classed as “crashed out” ©).

Assay 8. Physiochemical Properties

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
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The compounds were dissolved in DMSO to appropriate concentrations and then spiked
into either 0.01M HCI (approx. pH = 2.0) or pH 6.5 isotonic phosphate buffer, the final
DMSO concentration being 1%. Samples were then analyzed via Nephelometry to

determine a solubility range (Bevan and Lloyd, 4nal. Chem. 72:1781-1787, 2000).

cLog P values
Theoretical Log P values were determined using the ACD Log P software. The values
quoted have been calculated from an untrained database and refer to the unionized species.

ELogD

Effective Log D values were measured using a chromatographic method employing a
SUPELCOSIL LC-ABZ column using an octanol saturated mobile phase at pH 7.4,

See F. Lombardo et al, J. Med. Chem. 2000, 43, 2922-2928.
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810 cells; 184% (1-
83, 71 10pM,
1nM)
PB - ; <11 Neuronal BAS: 285,73 4.23
814 cells: 209%
97,31 (1nM-
100pM)
PB X <2.5 BAS; 292.43 6.22
847 271%
X W (IpM-
o 100uM)
PB <0.7 Neuronal BAS: 298,77 4.50
851 cells: 362%
94, 85 {100M)
PB 2.1 Neuronal BAS: 32541 575
852 cells; 220%
93,34 (1pM-
100pM)
PB 0.77 Neuronal BAS: 336.14 4.97
853 P — cells: 221%
95, 95 (InM,
100nM-
10pM)




pl aqgue PB 0.64 Neuronal : 3.3, 62.8 291.14 4 21

Decreas 1052 cells: 212%a insol, 55, 31 (1nM
wewrasr76 10M esol, Decreas C1;N;,; a plaque POGI/AURB7/000490

0. 62 Neuronal -197----. 398.6 3.41 10 days, Up to 1063

0 Qcells: 40.5 mld toxic 450gg/lm 41, 33 52.9 signs L

in mce 111 Q PB- >10 Neuronal >50,35 272.1 2.57

Upto 1066 a cells: 92, 95 1000 \ (O 037 ng/rrL tl~

Ll 272 7 2 (A2
A9 rrnrce U" "'lnwf'oLEfﬁHevalc"'C“' 6+ “Ph it‘eh ml it 3
1060 Q cells: 01" Q7 42" MI7 gel lompriedL.| 2, 208 o orwn Froie
| 71| WD 2007/ 1 L%ﬁ? %Lﬁ,m/ G807/ QoA 9dinc 92" n (Inifro e | Ncet
Ef f]cacy Profi[® Paysie pBshemni|cal ijmsavi y @odbf fling@Cy aum\_éfx;t
Safety Profile prop rties H202 Cytlotox |§ghy’| D saggt®
Parent C ogP Toxigcity' Mce Td ©
PB 0.78 Neuronal BAS: 269.73 4.50
854 cells: 100, | 520%
. 100 (1nM-
100uM)
PB <0.67 | Neuronal BAS: 269.73 4.80
859 cells: 266%
98,73 (1nM-
10uM)
PB 0.79 Neuronal BAS:; 415,16 576
860 N cells: 160%
91, 90 (1uM-
100pM)
PB <0.91 | Neuronal .BAS: 20,314 361.18 5.06
861 cells: 439%
99,38 (1aM-
100uM)
PB <0,77 | Neuronal BAS: 35741 4,09
862 cells: 256%
100, 52 (1pM-
100pM)
PB <0.73 | Neuronal BAS: 377.18 423
863 cells: 386%
91,35 (1uM-
100uM)




| C50 (%vi able egation MV at30 plasma M ceh

1 and BASd PSA El ogD ng/ hg concept
wo 2007018276 Cl ogD (C) PB 0,52 Neuronal
2.22 6 days,
100,98 46.0 L in mce
328.2 2.58 14 days, |
0 of 4 death 520ng/ mi nsol,

Up to

1073 cell s:

(ItMm

10PMh (E) or

1075 ce

at

| nacti ve

I ls:

>20,

4.7, 50 BRGBAL2007/000490
none 350ng/m N |z~

N OH PB40.73 Neurona
Up to I ncrease
104, 91 58,4 L in decrease

0 Omce Mn7 cell z :I_](H ﬁ’% 01
i a e fi d Safety Profil
PB- [ 00,45 fleur onal™ Eéé%%’é’%o 285, i"&p%‘“‘il YAy Leeer e Profie
J 0 ytoto C is gr t T Mic T
to {26% 1076 |¢& ITE/V"“‘;Q nhicty't l@g“ ggg 26398’ng/%° i§5'S 0 faoma | Mice"
~~ 116, 105 528 13%% rfice Soky  |doen2d ghw concent
cells: plaque| O 1 ”@@.2, 76.8 [PB- (.48 Nefjffonal CgTy=t"
>20| 24 322.2(2.08 10 days, Ug to No 10%4® O |0 cellsps:
50% none 984ng/ m ¢change| 99, 98 inhibitijon 65.79 L | n
in insol, mce Noj ML7 gells: |change
PB 0.77 Neuronal BAS: 323.70 5,20
864 cells; 208%
96, 93 (10pM-
100pM)
PB 0.15 Neuronal BAS: 184.24 2.56
896 cells; 358%
o 86% (at | (1pM-
| 10uM) 106M)
N | =
N &
PB 0.23 >20, 32 156.2
898 N 1.56
NS
N~
PB O 0.99 Neuronal BAS: 243.25 4.01
913 cells: 450%
pZ 100, 95 (1uM-
N 100uM)
FsCu_-S
PB 1.9 BAS: 307,38 3.18
915 o 202%
N/ (1pM-
100pM)
SYNH
HN [0}
PB 0.11 Neuronal BAS: 256.44 -0.58
933 cells: 127% | 279% (l1-
(at 10uM) 100nM,
EEAEi o 104M)
/U\




0O
Neur

97.7, 91 in sol, -30% CH plaque PB- 0.36
onal CuTy: 40,7, 342.2 2.37 10 days, Up to No

wae®4/10820 cel | s: 75% 23. 4 none 2439ng/ change BRODAU2B7/000490

I nhi

bition 94.03 nL in ipso], -29% M7 Tells; o 97,

95.7 decrease plaque, 01 PB.gQ 0 0.37 Neuronal Wx;

>20, 25 340.2 1.95 10 days, Up to -34% 1085 cells:
90% none 3644ng/ insol, 99, 72 inhibition 78.9 nL
rerease— MtrAreeHs+Satenm — 3%—104-9__76.2 nl aque
01 2007/ 118276 _PCII ADO0T 000490 " iRl \fi T yropimency and Saey Proi
Ef filcacy Prof | & Pﬁyﬁ, co hem Q’ e || avspt VS FliTeel pied [ Te
Saf ¢ly Profil eMpro 0 M)be#lt Bes HZ0 Q,tmt 0 EGBmTy mg:% plagma | Mic
Par ¢nt C ogP Toxiftity Mce Tg| IGCs,|, (9 I(% | € egat| Ot
MV |at 30 pl aspa M ce” M at |1 and BAS A |El ogD | .
ng/ kg concent| 1gsMb (E) or jrations CI ogD (C BB
0. 84 Neuronal {>20, 325.2 1,94 |10 dclys Up to| 1088 G o
e ~ [TSThed MeRe S8EGITYT | 102,298 Mass
934 cells: 293%
N N 114% (at | (InM-
[ j 104M) 10uM)
J
PB <0.1 BAS: 308.08 -0.36
942 N H A
(/\N ?121?M/-10p)
o/
;’z 114 —CI\_I:"gonal ZB‘&?/" 271,711 3.14
100, 70 (1pM-
10nM)
;":‘:‘8 100, 100 % 282,30 1.61
(1pM-
10uM)
;’4]; 0.43 cNej:;onal 1230A1§,{, 279.30 2.38
96, 85 (1uM-
100pM)
;’g) e 0.15 cN_e?]_usr:ona] %% 293.33 2,51
' 95,93 (1pM-
100uM)




g/ NOH PB O0.78 Neuronal >20, 322.2 2.31 10 days, Up

to 1089 cells: 16.4 a o ~ | ~ none 39ng/m 96, 83 L a
w0 2007/1G176 PB 0. 46 Neuronal >20, 336.2 2.36 10 PEyap200p/000490
to 1091 aoi | cells: 23.4 none 59ng/ m 100, 92 L CH

1093 a O/ ava 0,39 Neuronal 5 16 338.2 2.58 10
days, Up to N cells; none 80ngm "Y1 122, 93 L ary
al PB- 0 0 F 0.42 Neuronal CuTy 17,42 358 1 3.13 10

L b+ 1100 ~al l . nono. 2
udys,~Op 10 + LYY L’E'VI‘I‘O%“‘C Vroﬁc"u"" ’é\lvswoc w')f % 0
\ P Y - Effica d Safi fi
hibition ngled tE 10 M/ cells: orobtag 1| "B B g Safety Profil
t - e
4. 1| Neuronal 1§ 13w, 45°365. 2 Eg;fm P cﬂ?%, JHOL Jatce TR
) y ma ice
Ella cells: inmkvb mll)ﬂd newse ~ “ 1At Y\ leogoa | 89467 (i
ML7| cel | s- 94]9, 268" PB 0.35|Neurgnal 38 257.12 | rator
2.701 1104 O cells: 19.01 86, 78 ©
PB Neuronal BAS; 271.30 2.47
952 cells: 268%
100, 100 (1nM-
100pM)
PB Neuronal BAS; 285.33 2,93
953 cells: 325%
94, 68 (IpM-
100pM)
PB Neuronal BAS; 298.30 1.70
954 cells: 134%
100, 100 (1pM)
PB Neuronal BAS: 231.26 143
957 cells: 190%
106, 96 (1uM,
100pM)
PB 0.26 Neuronal BAS: 16.3, 174.20 1.03
968 cells: 101, | 390% 31.6
J— 97 (InM-
100pM)
PB 0.54 Neuronal BAS: 188.19 2,83
969 cells: 385%
e - 100, 95 (InM-
10pM)




Hc
110

I N, OH
6 Gcells:

w@O2®5/1M206 onal

0c
ML7

.HCl PB 0.40 Neur onal

14.2, 299.2 4.23

17,9 T4-,7 0 J/ NNEt2 C OH.HC PB

>20, 273.1 2.60 10 days,

ells: 1 1.1 46.5 none 383ng/m N 104, 71 L cl N
cells: OH Her 94,3, 74.5 £B- 0.33 Neuronal CuTv
>20, 287.1 3.13 10 days, Up to 1112 cells: 125% 46. 4

Up t o PA/AB2G@I7/000490

none 2949ng/ 94, 67 inhibition nL WO 2007/118276
PCTFLAU2007/ 000490 o4 ln vitro Efficacvy—Profite
LT T Invitro Efficac lf’ ife ysico emlml I 'In vivo Efficacy and Safety Profile
Phyki co-chenital 1n vivo Efticacy and pgke Profile
i C 1 Dij 4 t Mi T
properties HR2 (&mq o CUTy | TREes agikir Pﬁ&“gént TG M | e
Toxjcity Mce| ¢@ | Gsba (8481 abl e egarsson | Mab QmsQ concent
pl asma M ccl' (W”"a‘t 1 and BASH P$A El odffimg/ kg | ™"
concent 10Mn| (E)| or rations {Cogh (Cj©C |O M7
cel]s: \ N99.P2, 68.6 C / N
PB O BAS: 318.14 473
977 385% (1-
m"la 10nM, 1
N 10nM)
CI\©/Cl
PB BAS: 350.44 5.39
981 580%
N Q (InM-
©i\ \ > 10pM)
SV
PB BAS: 283.42 -0.4
982 188%
/ (1nM-
+ / 10uM)
\
: ( ) \
PB BAS: 268.38 4,96
983 N / 278%
R | s
\ 10pM)
PB BAS; 280.39 4,54
985 265%
(1nM-
10uM)
PB Neuronal 184,28 | 295.30 2.80
986 cells:
98, 82




OH PB 3,2 Neuronal

97,90 OH . HBr

w@ 200011876 cel | s:

0. 95 Neur onal

58 0 N’

PB 0. 58 Neur onal

19.2 1\

ML7 cells: 104.
>20, 246.3 3.02 1116 cooEt

92 OH PB 0.72 ML7 cell s:

iJ~ 101,73 C N
>20, 17 259.1 2.29 1115 a O cells:
3, 95._§8_(}| PB 1. 63 Neuronal

N\ \ cells:;

>20, 269.3 1.76 1113 cells: 25.

5

>20, 366.0 3.35 1114

16.8 N 103,
<0.4, 253.3 0.87 1117 O

OHPEIBAURB7/000490
93,

1-A0--2 Qfa E7Z .2 \ 1A -\ N OH PR 0O 1 44 ML7 :
LvIrz, 90 JT. vl 'J!;viﬁo Efficacy PYofile — '_ ' — | © Physi o?cjmiéz'xg' IPEJ Elfﬁq’ and Safety Profile
<0 4 58 216 D 1.58 1118 Cv /JI Nt 1Gbpoite 88.6 — R
0, oxq 4 C Dj o Par P Toxicity" Mice T
OH PB 0.28 2. 10 3(3»@;1)1 T ‘ﬂg 1@ egm“ 'Mva tCBg at30 v plasma Mgicc"
(M) | at 1 and | BASY PSA ElogD mg/kg concent
° 10pM)y (E) or ration®
ClogD
©
PB 1.8 Neuronal BAS: 355.36 1.08
987 cells; 393%
98, 89 (1pM-
10nM)
PB >10 Neuronal BAS: 352,35 1.76
988 cells: 137%
93,93 (1uM-
100uM)
PB 0.40 euronal BAS: 293.37 2.51
990 cells: 183%
97,57 (1pM-
1001M)
PB Neuronal BAS: 265.32 1.11
991 cells: 96, 67 | 222%
. (IaM-1pM)
PB 0.53 Neuronal BAS: 5.27, 22225 3.00
1006 cells: 463% 49.5
107,75 (1pM-
10nM)
PB et | 0.23 BAS: 19621 | 2.35
1026 [ 186%
: s (InM-
10pM)




1119 0 51.5 none 1096ng/ \ /JINmL OH PB 0.28 ML7

cells: Cuv: 5.6,47.5- 342.1 2,40 10 days, Up to No
waimo1082106. 9, 62 25% none 2508ng/ change \ |MFAU2007/000490

inhibition 52.9 nL in insol, ON' Sol CH Decreas e

in PB0.52 M7 cells: 0,66, 3%3.2 1.69 10 days, Up to

plaque 1122 0 97.5, 79.5 62.4 none 1538ng/ \ nL | N

CH WD 2007/118276 PCT/ AU2007/000490 -95 In vitro

££: Aoy Prof+te—Physieca—~echemcal—lnvivo Efficacy and
e at y U T TS T Y Sibro B tlicnty Profiie. © oY "Pl{s's'ico:c]fe ical . |\ In'vivo Efficacy and Safety Profile
fety Profile prop erties H205 Ot Ot fertibsl TV saggr
T F .05 4o e s Pfirent/ i P jgi Mi T
Par¢nt ClogP T@fi el M| €8¥'Tg fgf,,%oné%/! dbt'e ea:% 1 opMtiee " TTe |
MWN | at 30 p| as maMM c%;hnnd MS" at || and rBAS' |SfBSA 09D concent
n 0 - 3
my/ kg concept | 10M™(E) or rations C qdPrs (/C) PB | rin
0,29 0,91, 25|316}1 1,9% 10 days, (1123 |@none Et (OH
PB 0.40 ML7 cel |l sf>20, 8,4.190.2 0./184 1124 Q 96.1,
27.1 / Et
PB BAS: 196.21 .17
1027 306%
N (1nM-
ool ||
—
N
OH
PB 0.35 Neuronal CuTy: 18.6, 2711 3.51 10 days, | Upto -29%
1033 Q cells: 100% 33.2 none 500 insolubl
84,72 inhibition ng/ml e,
O\ 36.36 (©1.07 37%
I M17 cells: soluble,
q AN 94,54.3 -42%
BAS: plaque
H 470%
(1nM-
10pM)
PB 0.26 Neuronal BAS: 4.85, 351.19 2.79 Up to | Decreas
1038 cells: 627% 51.3 2694ng/ e insol,
b 91, 84 (InM- ELogD7 mL Increase
10pM) 4=292 sol,
Decreas
e plaque
PB BAS: 180.25 1.65
1041 / 319%
N (1nM-
10pM)
%
N
OH
PB BAS: 195.22 3.46
1043 175%
(100nM-
cool | s
7
N
OH




Nl CHPBO,37 -3.7,69 285.1 3.07 1126 0 0 0 ~ O I~

CH PB 0,28 M7 cells: 25%inhibit 4.5, 55 316.1 1.63
waoeoorefé e At At 1127 0 82,5, 23.3 10 days, POI/AB23407/000490
"10mg/ kg N Et none 1 Up to 7082ng/ No N nL effect OH

PB 0.34 ML7 cells: CgTv 13.2 é -316.2 2.55 10 days,

Up to 1128 0 0 106.5, 99.1, 18 % none 2289ng/ Neuro
cells inhibition nL 100,6, 93.7 0 CH.F6' PB C O

47— F—cetts- 15‘fn 16 260 7 2 13 11'27\ Nl ~ 86.3
G Eicaby Prom .
575 O PR ol 0 N 078 0070 - 287 B | TRy
o |78 0°0. 27 [ 7] B, o] oeuT (TR SR 2002 Tepd T0me T
days, Up to 1885|089 w |46 6 90% ngne 40%me Mmoo concent | T
. .o )y A e/kg "
i nhibition NOH|PBOL{/0 0.30 M7 cel I|g9e4.|7," 53 | ratone
350;5 2.68 10|days, 2/4|Up to ©
i’(:‘:;“ ;3_11;%/%, 149,15 «2.28
1nM-
= \II\J gol;M)
X N
N
OH
PB :
1045 a %?7; 238.63 2,21
(1nM-
I\ IN 10pM)
N COOMVe
OH
PB .
1046 H %AJEZ 220,19 2.02
(InM-
,\ NN 10pM)
NG
COVe
CH
PB ?
1048 o %7% 162,15 -0.19
(1nM-
2NN , 10pM)
NS
NS
OH
PB .
1049 o %/%, - 162.15 0.49
100nM,
/fl\lH 10pM)
-
N
OH




1138 | JN ~ 99.7, 68.2 deaths 1802ng/ nL N OH WO

2007/ 118276 PCT/ AU2007/ 000490 -96 In vitro Efficacy
wor@hilg7ehysi co- chemical In vivo Efficacy andPGaAB20p7/000490

Profile prop erties H=02 Cytotox CuTy D saggr Par ent

ClogP Toxicity Mce Tg 1Cso (%Yyi.able egation MN at

30 plasmra Mce' (M at 1 and S' S PSA El ogD ng/ kg

concept 10|\/p (E) or ration ClogDh (C) PB of O O0.36

P e 7~ 2 13 At 10melke At 1140

Mt7Tcetts—35——64 ‘Hn’vMoEﬂ‘catSr'Prh‘r’c T T T Pliysico-chiemica vivo Efficacy gud Safety Profile
92.4.08 2 10 flays  Em g none NI Up' tid 23I5HE™ M

] 0, ofgx 4 GuT| L 3 Pgen P xiciyD) 2] ice Tg
PB a o O, 48 Csoc sg'/mis)le ng 5’ ‘Q)al%ﬂ' Nﬁv 2 @g 114% asma ice®
137 CH PB 0, BPiM¥ igew | sss 7. 1,742 (380. 12 (ol | Lo |
days, 1/4 1142 of 8877, |44.2 ceath N N |@PB S 0. 4gwton

ML7|cells: 4.1, 6P 206.27 1.66 1143 93.|3p 73.7 "

PB 0.38 Neuronal BAS: >20, 307.6 3.58 10 days, [ Up to | -21%
1051 a cells: 270% (InM | 22.3 none 403ng/m | insol,

87, 56 ~ 10uM) L slight
N 44.6 increase
p M17 cells: in sol,
a H 78.3, 44 -39%

CH H\ﬁ : plaque

PB 0.64 Neuronal BAS: 33,628 | 291.14 421 Decreas
1052 " cells: 212% ' ¢ insol,
55,31 (1aM- Decreas
10uM) e sol,
Decreas
¢ plaque
PB 0.62 Neuronal 19.7, 398.6 341 10 days, [ Up to
1063 a cells: 40.5 mild toxic | 450ng/m
(o] 41,33 52.9 signs L in
. mice
"1
I Y
(o,
PB- >10 Neuronal >50,35 | 2721 2.57 Up to
1066 a cells: 92, 95 1000
(C)0.37 ng/mL
:i/ | 49.3 in mice
7
a N
LT
PB 0.48 Neuronal 11.3, 272.7 2.62
1069 a cells: 34.8
[0] 97,42

2 l M17 cells;
PN 41.2,25.8




OH PB 0.32 ML7 cel | s:
1144 73.6, 37 none
w@200718226 69 10 days,
OH PB 0.26 ML7 cells:
Up to 1147 a 0 97.4, 100,3 10
i nhibition nL

2.72 7 days,
2007/118276 D(‘T/ AURO07/ 000490

CQ

arl CHJ PB s
2[4 Up to

8f)12 5 none 642. 6ng/

41 1, 55,

70 234. 32

1148 deaths 57ng/m  OH WO

-97 In \/|

frn l:ffl

9.1, 15.5 218,25 1,90 10 days,
N OCH PB 0.66 ML7 cells:
2/4 1145 101, 7,58, 7 der€TAULNH7/000490
>20, 288.13 1.50 10 days,

7.2, 28

C\L
~ In.vitro Efficacy Profile, S100-C] cmlcnl T wvi%'c'rﬁ and Safety Profile
Profli | e Physi ¢o-chem cal  Fn Vivo Eflf I heeand "Sat ot
P C dnt To ice Tg
Profile pr Op q{éﬂ Aywﬁ)?eo @t Ot /g}\tion D cgggg rat3 ‘r e nrqnsmn Mice®
Cl ogP Toxicityekd ce 1T G | BGSO (|9 hexecahmon.mﬁgb ncent
Ton®
30 plasma Mcel' |[®¥ at 1 and BASH PSA|ERHgD ng/ kg rten
con¢cent 10M |[(E){or rafion' |CogD (C)|@wB Q.30 M
cells: CuTv: 5,49|204.23 1.37 |10 days, Up to|No 1149
0 79.1. 45.2 95% pone 690ng/ m|change ~ |[Negrq cells
. P I LR o L 1
IeBITTT OT TT OT1 - 0521 T TRelddnat 4.7, 50 1861 222 6 days, | Up to
1073 cells: none 350ng/m
100, 98 46.0 L in
"f NN mice
p7
Z N
OH
PB 0.73 Neuronal Inactive 3282 2,58 14 days, 1 | Up to | Increase
1075 cells: . >20,0 of 4 death 520ng/m | insol,
104, 91 584 L in | decrease
g 0 mice sol,
,Q M17 _ cells; -23%
N\ 103.6, plaque
IM 101.3
Y,
(0]
PB- a o 0.45 Neuronal 100% >20, 285.1 2,74 11 days, | Up to | -26%
1076 cells: inhibit 15.1 none 2698ng/ | insol,
116, 105 52.9 mL  in | -37%
] mice sol,
a ¥ -29%
M17 cells: plaque
H 96.2, 76.8
PB- 0.48 Neuronal CuTy: >20, 24 322.2 2,03 10 days, | Up to [ No
1077 g o cells: 50% none 984ng/m | change
99, 98 inhibition 65.79 L in | ininsol,
AN mice No
‘ M17__cells: change
a 4 7 97.7,91 in sol,
-30%
¢ plaque
PB- 0.36 Neuronal CuTy: 40,7, 3422 2.37 10 days, | Up to | No
1084 a o cells: 75% 234 none 2439ng/ | change
100, 93 inhibition 94,03 mL in insol,
KWA -29%
S M17 cells; sol,
(H N:< 97, 95.7 decrease
plaque,
™
PB- a o 0.37 Neuronal CuTy: >20,25 340.2 1.95 10 days, | Up to | -34%
1085 cells: 90% none 3644ng/ | insol,
N\ 99,72 inhibition 78.9 mL increase
\ /f‘ sol,
7 0 M17 cells: -43%
104.9, 76.2 plaque
H




J~ 86.2,12A -4 N -45% off plaque PB 0.33 ML7 cells:

5.6, 57 330.12 2.16 10 days, Up to At 1151 O 80.8,
waizoe/1mane 11742ng 3nme/ ke: N 52.9 /m I nsol (PCI/ARZGHY/000490

1 \NEx- OHoutlier No change Sol, or in plaque

PB 0.31 ML7 cells: >20, 56 344 @? 2.88 At 10me/ka At

1152 0 95.7, 71.2 10 days, kg Nnone ~ Up to Y

N 309ng/m OH 1 PB 0 0. 32 4 7 53 330.12 2.26 10 days,

r4rop—to 11'73 w*ﬁmﬂh Forgs N OH PR 0 BAEMUT
N n i c ile mlca Inyvive Efficacy and Safety Profile
N s 0 Fgtmieal 4] Toyivg Fifngy

cells. >20_ 3 1154 00 HE
PB 0.31 3.9, bﬁ: B St Rk q ot g | o | Tem plams | M

(BM) | at 1 and | BAS' PSA ElogD mg/kg concent
o 10pM)® (E) or ration®
ClogD
©
PB 0.84 Neuronal >20, 3252 1.94 10 days, { Up to
1088 BN cells: 16.4 none 3896ng/
cl O)HN\> 102, 94 mL
~
-
c/@ifuL
OH
PB 0.78 Neuronal >20, 3222 2.31 10 days, | Up to
1089 AV cells: 16.4 none 39g/m
7P 96, 83 L
N
Vi
CH
PB 0.46 Neuronal >20, 336.2 2.36 10 days, | Up to

1091 g o a cells: 234 none 59ng/m
K\/EJ 100,92 L
a

H
PB a o AYM 039 Neurgnal >20, 16 338.2 2.58 10 days, | Up to
1093 | cells; none 80ng/m
i?% NN 122,93 L
¢
a
& .
PB- g o F 0.42 Neuronal CuTy: 17,42 358.1 3.13 10 days, { Up to
1100 cells: 10% none 1,130.6
N 100, 92 inhibition ng/mL
Y
h) F M17 cells:
b 108.1, 80.5
PB 4.1 Neuronal 10% 11.7,45 | 565.2 3.42 10 days,
1101 ¢ oo cells: inhibition none
A\ B 89, 67
o,
o o M17 cells:
94.9, 26.8
PB 0.35 Neuronal >20, 257,12 2,71
1104 ] cells: 19.1
86, 78
N H
cl N AN
oy HC
PB 0.40 Neuronal 14,2, 299.2 4.23
1106 ol cells: 17.9
N 74,70
P N/ NEt
o4 HC
PB 0.25 Neuronal >20, 273.1 2.60 10 days, | Up to
1108 ¢ o cells: 46.5 none 383ng/m
J\ 104,71 L
N
cl N M17 cells:
OH  Har 94.3,74.5
PB- 0.33 Neuronal CuTy; >20, 287.1 3.13 10 days, | Up to
1112 cells: 125% 46.4 none 2949ng/

94, 67 inhibition mL




of of PB 0.96 ML7 cells: >20,22 256.23 2,19 1156 o0 i

I F92.7, 67.5 IN NJ OHPB O gF 0.38 ML7 cells: 8.1
wa2004008212 3.15 6 days, 2/4 1157 90.3, 80.3 deer/AB2007/000490
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-E560 (n/&” able Cya“ \“H Hy}l g;: 30 pl asnp M ma" ‘(il\/l% at
itro Efficacy Profile I'RA‘oche In vo Lfficacy and Safety Profile
1 _and BAS PSAI|El ogD ny/ hg concept 10pKeerisE) [OF
. H,0: t C P, t i
ratijons d ogDii X Chiuil 0.°99 MUl || faon >0 108 e | Mee
2.09 7 days, 4t | &168ud bes'104."7,  Hesdedtie qum,ﬁ F| Do,
Tonf
PB .68 M7 cells| ™06, 261.28 0.78 1148% jo 115, | rtin
41.1 49.9 1 W1 H CH PB 0.75 |M.7 delIs:| @Iy} 4.05
387,17 1.56 10 days, Up|to No
o 0 M17 cells:
J@:\( J\/ 99.2, 68.6
PB 3.2 Neuronal >20, 269.3 1.76
1113 cells: 25.5
8 97,90
A
@iﬁj C
OH HBr
PB 0.58 Neuronal >20, 366.0 3.35
1114 e 9 b cells: 19.2
/@:ln/\)\ 101,73
cl N/) ’
oH HBr
PB 0.95 Neuronal >20, 17 2591 2.29
1115 [© ] cells;
N 93, 58
/J M17 cells:
a N 104.3,95.9
OH
PB 1.63 Neuronal >20, 246.3 3.02
1116 N Ve Y cells: 16.8
PP 103,92
N
OH
PB 0.72 M17 cells: <0.4, 253.3 0.87
1117 o 109.2, 96 57.3
N 1 =
P s
OH
PB [ 1.44 M17 cells: <0.4, 58 216.2 1.58
1118 N 106.8, 88.6
@
OH
FB .28 2.72, 330.1 2.48 10 days, | Up  to
1119 Q 51.5 none 1096ng/
NN mL
1 N/)
OH
PB 0.28 M17 cells: CuTy: 5.6,47.5 | 342.1 2,40 10 days, | Up to [ No
1120 Q 106.9, 62 25% none 2508ng/ change
N inhibition 52,9 mL in insol,
,) sol
! N Decreas
OH e in
plaque
PB 0.52 M17 cells: 0.66, 379.2 1.69 10 days, | Up to
1122 o] 97.5,79.5 62.4 none 1538ng/
| N mL
e
OH




1160 0 0 85.3, 63.4 95% 56.8 none 27,598 change
inhibition t~~ ng/nL in ipso], H-25% 1-~11 ~,

W@ 3o)i1s20§ decrease plaque PB 0.14 M7 cel | SPCT/B0207/000490
>20, 27 288.13 1.13 10 days, Up to No 1161 ci 101. 4,

i nhi b none 510.4 change O, 9§N~NHM Neu o cells

ng/ mL sol,nsol, 105.4, OH Her 03.9 -64% plaque PB

Oi F 3,2 M7 cells: 4.7, 52 382, 13 2.99 1162 | N\

939 an AQ 3 2387 22
y ¥y OUTI In%itro Efficacy Profile ica Inv, icacy and Safety Profile
o 1163 ~ 106, b, 4104 N |4 ﬁdi';?’Jm
. H. y* ag P@yen logP ] 7 Jroxieity ide Tg
cells: >201 2 I§9 (%5'?1(: gﬁ 1! @g&ho%ﬂ tl]z: 1 g] plasma Mice®
N OH PB S 0. 88MML7 1q@.h| 8as' 4. 7, - 1%10s8. G5ugile0 | concent
B - - ionf
days, Up to 1088 N Y/ 96. 1, 1o -1 nofir1593ng/ | ration
chapge NJ m |in jnsol, |CH Sol|, Decrea< ©
PB 0.29 091,25 316.1 1,95 10 days,
1123 [o] none
N/Et
Pz
1 N)
OH
PB 0.40 M17 cells; >20, 8.4 190.2 0.84
1124 o] 96.1,27.1
= N)j/ﬂ
NS \N
OH
PB 0.37 3.7,69 285.1 3.07
1126 a o
/@LM
»%
a Hr
(o3}
PB 0.28 M17 cells: 25% inhibit | 4.5, 55 316.1 1.63 At 10mg/ke | At At
1127 o} 82,5,23.3 10 days, | 10mg/kg | 10mg/kg
Et none : Up to
“ N l 7082ng/ | No
AN mL effect
| N
OH
PB 0.34 M17 cells; CuTy: 13.2,41 316.2 2.55 10 days, [ Up to
1128 a o 106.5, 99.1, | 100% none 2289ng/
Neuro cells | inhibition .| mL
NH 100.6, 93.7
a PN
o]
Her
PB ¢l o 0.47 M17 cells; 152,16 | 2507 234
1132 N 86.3, 57.6
A
OH
PB [ 0.79 >20,22 2877 1.63
N
1133 N l X
PG
OH
PB Q 0.27 M17 cells: CuTy: >20, 31 204.2 1.24 10 days, | Up to
1135 > 99.7,45.6 90% none 409ng/m
o inhibition 1
SN \N
OH
PB ¢ o 0.30 M17 cells: 47,53 350.5 2.68 10 days,2/4 | Up to
1138 NN 99.7, 68.2 deaths 1802ng/
mL
t N//'
OH




e plague PB H 0.43 M7 cells: >20, 387.17 1.81 1~\
105, 115.8 21.7 1166 N OH PB o r 0.39 M7 cells:

wQ 2718278 401.2 2.24 1167 \ I N~ 92.2, 98.7 OPCT/AUN07/000490
OH WD 2007/ 118276 PCT/ AU2007/ 000490 -99 In vitro
Efficacy Profile Physico-chem.ggl. In vivo Effl cacy and
Safety Profile prop rties H202 Cytotox CuTy D saggr

Parent C ogP Toxi ci ty M ce Tg | Csa (%vi abl e egation
and BASd PSA Elo

AAL 4N ] 1
VWY TdU 0P asire IVI "’ﬁvntroE‘ffMl:ﬂ’mm‘ = “Phﬁic‘m emicnb ?C&) lﬁgnrgSnfetyl’roﬁe

U/lg cancent 10 Ml (E) or_ ratidns profti
0, 4| ML7 cel | si B n§hiaglgdys o @*S;gg Frddyser (i’ [ Miee T
1168 | N 85. 7@mdBatrigme | 84 4 400Nng/|msa ilodeoSiiGoG 1 (Chleent

PB 0 0.31 1.44, 64 92 0 3.09| 1169 /I NWEoN| OH Ay
\ /]0.72 ML7 ¢ellb: 4.28, 53 461.2(2.76|©

PB 4 o 0.36 M17 cells: 3.5,64 376.6 313 At 10mg/k At
1140 92.4,98.2 10 days, | 10mg/kg
N none !
J /w Up to
i N 2315ng/
OH m]
PB 0.48 MI17 cells; 195,26 | 413.6 2,42
1141 a o 102,8, 137
l N
e
. oH
PB 0,37 M17 cells; 7.1,42 330.12 2.03 10 days, 1/4
1142 o] 96.7,44.2 death
= N l
! X \N
OH
PB S 0.48 M17 cells: 41,62 206,27 1.66
93.3,73.7
1143 = N)j/\
X
X N
OH
PB 0.32 MI17 celis: 9.1,15.5 | 21825 1.90 10 days,
o
1144 73.6,37 none
2 N)ﬁ/\/\
NNy
OH
PB 0.66 M17 cells: 7.2,28 344,15 2.69 10 days, 2/4

1145 i 101.7, 58.7 death
Z N
z \)jj/\/\

PB 0.26 MI7 cells: | CuTy: >20, 288.13 1.50 10 days, | Up to
147 a o 97.4,100.3 100% 12.5 none 642.6ng/
inhibition mL
NH
2
Q Nz
H H
PB 0.41 155,70 | 23432 2,72 7 days, 2/4 | Up to

1148 i deaths 57ng/ml
Ay




1170 |
210. 24 1173 |I.

0,96 ML7 cells:

14. 7,

\' NW/N 127.4, N) 104.8 O4 PB\// N >20 >20, 10
N 2.33 HO PB

WQ200356823¢ 1174 O ~I1/a \ / 60.1, 34.2 1.45 NeQI/ANG20d7/000490

HPB O O.3 ML7 cells:
86.3, 38.5 OH PB O 0,29 M7 chI S:
3.56 1 day, 3/4 1177 97.9, 2474 deaths |

H 0,59 ML7 cell s:

6.9, 45 358.18 3,53 1176 JM~

2.4, 79 362.60

>20, 24 269.28 1182 -Y N-'N 110.1,

OH NM)2 PB O

98 2 1. 12 [/ N1 Oi |/ OHPB O 0O 54 L cells: R??ﬁ A%S
In vitrg,E cyBrofile sico-chemjca In vivp\Effieacy and Safety Profile
232]28 2,59 1184 NA™YFFIPT7 2 Ny MVae-qaeby b
ML7|cel ls: 9, 5H03 SCS{Q%"‘S. 3T N \Diﬂlggrl.ml]!f g5 Il@?i!yg, Tg |
ICsy | (Yeviable egation’ at3 plasma | Mice
1065 CH (M) | at 1 and | BAS PSA ElogD mg/kg concent
o 10pM)® (E) or ration?
ClogD
©)
PB 0.30 M17 cells: CuTy: 5,49 204,23 1.37 10 days, | Up to | No
1149 0 791, 452 | 95% none 690ng/m | change
2 Neuro cells inhibition 1 in insol,
O 86.2, 12.4 sol,
N \N -45%
OH plaque
PB 0.33 M17 cells: 5.6,57 330,12 2.16 10 days, | Up to | At
1151 Q 80.8,47.6 none 11742ng | 3mp/ke:
= NJJ]/\/ 52.9 /ml Insol (-
24%)
Sy Ex-
OH outlier
No
change
sol, or
in
plaque
PB 0.31 M17 cells: >20, 56 344,15 2.88 At 10mp/kg | At
1152 Q 95.7,71.2 10 days, | 10mgke
N none H
/)/Y Up to
) N 309ng/m
OH 1
PB ] 0.32 47,53 330.12 2.26 10days,1/4 | Up to
1153 J\ deaths 277ng/m
)N 1
| N/
OH
PB 0.64 M17 cells: >20, 31 313.28 131
1154 o0 76.7,54.2
2
SR .
o]
PB o . 0.31 3.9,59 679.21 2,74
1155
SO
o o
PB 0.96 | MI7 cells: >20,22 | 256.23 | 2.19
1156 9 @/F 92.7,67.5
N
7
OH
PB o F 1038 M17 cells: 8.1,45 400.12 3.15 6 days, 2/4
1157 /Q/ 90.3, 80.3 ’ deaths
N
I N/) F
OH




PB >10 6,89, 10 241.31 4.25 1191 N OH PB >10 >20,

264.33 1194
WAL 7/ 000490
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plasma Mcel' (M at 1 and BASI PSA El ogD ng/lcg
" aNng /7 =\ " rat 1 ~An' FaYa 1M} (O PB >10_>20
congern —LUL, W T UC) Tilitre Birichty piviils N I Physico-clighigal é vivqufﬂc nd Safety Profile
52,99 3 42 (1195 N\ 19.9 NH F |PBwbbhel 33b.7 .87,
to T Dj b . ity" i
360{20 4.40 |N:NHAEB J6"I~ 1 e Wi | OPe [ ST [ e T
1 egr asm; ice
304{34 1199 " | ¥M Hit Nt x 84515, 2, 20.|4540. §6Grogd\ \mgileO2. [7concent
10pM) (E) or . ration®
( H ClogD
©
PB 0.99 M17 cells: >20, 10 439,18 2.09 7 days, 4/4
1158 9 o 104.7, 56 deaths
2
S H
F
H
PB 0.68 MI17 _cells: 5.06, 261,28 0.78
1159 o o 115,41.1 49,9
Z NN
) oH
o7}
PB 0.75 M17 cells: CuTy: 4,05, 387.17 1.56 10 days, | U to | N
1160 o o 853,634 | 9% 56.8 nome | 27598 | change
7 NaVaN inhibition ng/mL in insol,
. \] N -25%
; (sol),
& decrease
plaque
PB o o 0.14 MI17 cells: ‘109% >20, 27 288.13 113 10 days, | Up to | No
1161 _ }01.4, inhib none 510.4 change
N 12.5 ng/mL in insol,
" N/)\/NHMa Neuro cells sol,
N 105.4, -64%
-HBe 103.9 plaque
PB o Fl32 M17 cells: 47,52 382,13 2,99
1162 . 93.9,36.5
I N/)
oH
[+]
PB 0.29 M17 cells: 11,433 387.22 2.90
1163 N 106.5, 41.4
] N/)
OH
PB 0.24 M17 cells: >20, 26 399.57 2.20
1164 I 112,111
N
I N/)
OH
s
B 0.89 | M17 celis: 47,52 | 34619 | 365 0 da
s . . ys, [ Up to | No
1165 N~ 96.7, 107.1 none 1593ng/ | change
, y /) ml in insol,
L sol,
Decreas
¢ plaque
E 0
PB H 0.43 M17 cells; >20, 387.17 1.81
1166 /@f:u’\;or"\/\ 105, 115.8 217
) N
OH
PB 0 ( 0.39 19\2127 cells: 74,393 | 4012 224
N .2, 98,
1167 mﬁg/ ~ . 98.7
1 N
oH




PB cl 0 748 ML7 cells: CoTv: 361,18 p 1239 1 " I" N
109. 2, 98.2 50% 2.60 1o days, Uto CI Nd N~ none

wO@03nW270OH ~--~ inhibition nL C PB 0.32 MFCTaUR®7/000490

CuTT 322.15 2.03 10 days, Up to 1240 | \ J 106.4, 60%
none 4023.4n cl N 1 100.2 inhiggiti on g/n. OHC O PB
0.44 ML7 cells: Culy: 322.15 2703 10 days, Up to 1241
\ N 105.4, 90.4 80%\~N 2181, Neuro cells inhibition

g/ m nnnplnrl~l\|/mﬁ_(1—|0847 ()QDIIQ(‘JIOI(),?R
L i fil Ph: o Eif}
ML7 |cel I's: CuTv: 308YIFM™ET™10 dayls™{Hiehs |1DHDPIRERpd Sefety Profile
102,|7, none 14402 1@‘01;0; CN J | BB 6 Fherah| [SHogt qriosry’ C}lﬂce Te |
ega asma ice
ol O PB/ 0.38 K0TS cebls sauTy: ‘3"25 153 1Chamays) e
Up tfo 1243 \ [R~-N wm“z 122. 3 0% ngne 13%55 g cl )| Mo
I nhijbi ti on ng/inmL (]—|CI 0 1.32 ML7 |CuTy |% 97.10 1} 69
10 days, Up to 1244 125.7, 10% none 1477.4n | N 114/ 8
i nhilbition g/ nL
PB 8 0.4 M17 cells; 1.11,70 3322 312 10 days, [ Up to
1168 N 85.7,43 none, 1/4 | 400ng/m
mild signs i
| N/J
oH
PB [ o 0.31 1.44, 64 442.0 3.09
1169 N
1 N/)
OH
PB o 0.72 M17 cells: 4,28,53 461.2 2.76
1170 N 127.4,
' )(;&,) 104.8
OH
:’53 = N/\>_© >20 >20, 10 210.24 2.33
2 \N
HO
PB F 1096 M17 cells: 147,22 356,34 1.45
1174 0 o s@ 60.1,34.2 :
AN S
%
H
PB g 0.3 M17 cells: 6.9, 45 358.18 3.53
1176 NN 86.3,38.5 ’
OH
PB el 0,29 M17 cells; 24,79 362.60 3.56 1 day, 3/4
1177 N 979,244 ’ deaths
I N/
OH NMe,
PB 2 n N 0.59 MI17 cells; >20, 24 269.28 112
1182 @N/\[or I; 110.1,98.2
. :
OH
PB [¢ 0.54 M17 cells: 5.27,49 232.28 2.59
1184 102.7,47.2 !
CLy
CH
PB o ° 0.6 M17 cells: 9.5,35 335.31 1.94
1185 N~ 103.9, '
J J 106.5
N
OH
PB >10 6.89, 10 241.31
e s>—Q 4.25
Cre
N
OH
PB >10 >20, 264.33
1194 \ 21.5 3.08
N/
NH
OMe




Cl / NOH PBHO.31 M7 cells: uT : 347.16 10 cl o i

2.78 days, 1246 \ N\ | N 104.3, 73.5 120% none
wa22engise i nhibition L CIl / NOH PB 0.56 MBFCTaUR®7/000490

CuTv: 376.15 2.297 10 days, 1247 cl o | NH 101. 2,

150% none | " 0 110.8 inhibitigp_ <A N OH W
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Fl1 LIS AR A LA R 0 55 Ty A - PR i i i
P ) Physico-chemical 1 “In vive,Effigacy and Saf
0P ToxicityMce Tg a (i ablle §5aknoh’ iy ety Profe
H. i 3 i
30 plasma M cerd (@GR af*™ and=BAS PREA [EagD Trghhg Mie |7
[ ICs N (% : g S 3 Phepa | Mice®
content 10M 6 (:fE) at or)hanu nBASONS ogissa ( QeioddB | Ghigo 0. T
ML7|cel I's: cuTy: p8B8Y08|1.63 10 days, Uy By (1249 | ratont
N ' {C02H 105, 100. 7| 100% pone 4830.2| cl Nxoinhi bitign
ng/md OHPB ¢l O""" 0}]48 MLT celljs: CUT 80% 337. 17
1.70 10 days,| 1260 -- L X. 114.8, [inhibition 1/4
rea | 00 7O >
1195 ' Y e
D )
N
NH
F
PB >10
~ 1657, | 360.20
119 _ 337 440
N
NH
!
o o
PE 164 | MI7cells: 20, 304.34
ne | 7 N)j)\g’\/“‘* 1152, 204 0.66
Ay 102,7
OH
[/N+)
PB 0.48 M17 cells; CuTy: 361,18 10
1239 Jm 1092,982 | 50% 260 | e | gt
NP _ inhibition e
T, in mL
PB ¢ o 0.32 M17 cells; CuTy: 322,15 2.03 10 days, | Up to
1240 )N I\N 106.4, 60% none 4023.4n
oA Lo 100.2 inhibition g/mL
OH
cl o
B 044 | MiZeells, | CuTy: 32215 | 2.03 10
1241 S 105.4, 904 | 80% none | 2w
o Lon Neuro cells | inhibition g/mL
CH 98.4,90.9
i,zliz cl o : ] 0,28 Il\/(i)1277ce]]s; ?(;1;‘1: 308.12 1.81 10 days, | Up to
2 n
NN 102.6 inbibition e e
CI N/) . m
OH
ct O
PB / 0.38 M17 cells: CuTy: 325,15 1.34 10 d U
A % 12,1223 | 60% pone | 132148
ol N/) N inhibition ng/mL'
OH
PB Ct O = 132 M17 CuTy 297.10 1,69 10 days, [ Up to
1244 N 1257, 10% none | 1477.4n
/r,q 114.8 inhibition g/ml
cl Nig
OH
PB i 0.31 M17 cells: CuTy: 347.16 10
1246 &1 /(I//'N 104.3,73.5 | 120% 278 none s, IIJZPGngIIt:
/)N inhjbition L
o] N
OH
PB 7| 0.56 : v:
o o o ; 11\/(1)117 cells; Cu’I;. 376.15 2,207 10 days,
N 2, 150% none
)i { 110.8 inhibition
cr N
OH




PB cl 0 0,72 ML7 cells: CuTy: 50% 361.18 2.60 10 days,

Up to 1252105.4, inhibition none 1465.4n NJ ~~
wae®mraigser. a ON Neuro cells 94.6, 103.1 PB BCT/®U1007/000490

He, 0.43 ML7 cells: Cgj j 70% 328.20 2.57 10 days, Up

to 1253 N- 106.6, 93.9 inhibiy iég_n none 382.5ng/ cl s

m. OH PB Cl 0 0.25 ML7 cells: ly_ 90% 328.17 1.88

10 days, Up to 1254 'zk 'N---(,S 106.6, 106
inhibition none 441 _4nqg/ Cl—1 NI N~ off PB cl 0O = =
L. In vitrogifficgcy Profile Physico-chemica In vivo Effiga afety Profile
0.98 ML7 cells: CuTy™ 3199091 92 10"gaNEw g "T'8 "985
A--co, H 109. 7| ®&:26%wrone CI57 00 8 Aigpeer W J@PgPQ | Toxicity' | Mice Te |
. L. (o Yyiable [ Aé 30 pagm Mice
i nhi bition /m O News osael | 4 , 9.p5a98.| @1odBB @ykgo . ckhEnt
A g
ML7| CuTv 361/18 p9% 10 days, Up to 12%Br1Q1,5, 30%"
none 2796ng/ | N 1P0.4 inhibitiion M C o] NI 98.9,
1039 OH PB ¢l 0/ 0.69 ML7 cellls: Cg!): [60% 378. 23 |3
47 10 days, Up to] N 111,1, 80,9 inhibitlion none
16611 na/ 2L o o / ALl ad AL DI N O AL Z e T
PPOT TG o L2910 | Mincells: |VeuTy: = [T FpagdesdS | W T T8 Tiays, | Up 1o
36| 1458440 day s 1003 | tog S Laone | 4s02
ol N/) inhibition ng/ml
OH
PB 79 w, | 048 M17 cells: CuTy: 80% 337.17 171 10 days,
1250 /@(MJN Y 114.8, inhibition ) 1/4 deaths
ar N S 100.7
oH
PB ¢ o 0.72 M17 cells: CuTy: 50% 361.18 2.60 10 days, | Up to
1252 NP 105.4, inhibition none 1465.4n
C.m/\g’ 105.1 g/mL
oH Neuro cells
94.6, 103.1
PB Se e | 043 | MiZeells | CuTy: 70% 32820 | 2.57 10 days, | Up  to
1253 N/Y_7 106.6,93.9 | inhibition none 382.5ng/
cr N/) mL
OH
PB o o 0.25 M17 cells: CuTy: 90% 328.17 1.88 10 days, | Up to
1254 NS 106.6, 106 | inhibition none 441.4ng/
/
i N mL
cl N
OH
PB [ 0.93 M17 cells: CuTy: 317,12 10 days, | Up to
1255 )N’\/\WzH 109.7, 125% 1.92 none 17008ng
a N 102.9 inhibition /mL
OH Neuro cells
97.9, 98.0
PB Ccl O 0.68 MI17: CuTy 361.18 2.95 10 days, { Up to
1256 101,5, 30% ’ none 2796ng/
N7 100.4 inhibition mL
P
cl N 98.9, 103.9
OH
PB [ 0.69 M17 cells: CuTy: 60% 378.23 347 10 days, | Up to
1257 NN 111.1,80,9 | inhibition | ’ none 166.1ng/
of N/) s@ mL
CH
PB 0.94 Mi7 CuTy 326.14 1.84 10 days, | Up to
1262 cl O 106.5,94.2 | No effect ‘ none 7107ng/
(16/11/05) | mL
)N 104.6, 83.7
e
Cl N
OH
PB L] n N | 045 M17 cells: CuTy: 365.21 2.02 10 days, | Up to
1264 y“;:.a = 103,104.8 | 100% ' none 1639.8n
of i inhibition gmlL
OH
PB o o 0.37 M17 cells: CuTy: 342,22 2.57 10 days, | Up to
1267 N/W 94.4,74.5 110% ’ none 1166.6
ol N/)\ ol inhibition ng/ml
OH NMe,
PB [<e) 0.36 MI17 cells | CuTy: 316.18 213 . 10 days, | Up to
1268 NS 99.2,102.1 110% ' none 975.9
o WP Hel inhibition ng/ml
OH NMea




10

15

20

1262 C 0 106.5, 94.2 No effect none 7107ng/ 1 1.1
(16/11/05) mL \ IN 104.6, 83.7 C ~NJ O4 PBO OH

w0 2007108246 ML7 cells: Culy: 365.21 2.02 10 dayBCT/AWp2100/000490

1264 JNM''" 103, 104.8 100% none 1639,8n CI N' , 2Her
inhibition g/nL OH PB cl 0 0.4 M7 cells: Culy:
342.22 2.57 10 days, Up to 1267 94.4,74.5 110% none
1166.6 Cl e N~ .HCl inhibition ng/m OH Nw2 PB Cl 0

P 11 Oy 216 10 2 12 10 - dave Un_to 1268
U. S IVIC 7 CTT 1 WIvanih’OjEmtncerofﬂE' TO 14 >

: Physito-chemigal” [Ty vive Efficncy and Safety Profile
99.2 102 1 1010% none 9759 C | / |N-Gloeisiahi Bit1 o

ng/ M OH NMeR:d mx’g‘.z/:i\géges gw#/\rw'p'ﬁ?@?qg;mu 0@ T |
In vitro Efficay| ®rigii | essPhygi co- ¢ @M ¢ &boen| 1) niglkeV O concent
Ef f{ cacy and Baf etSO/'Mbr ofile propenties %04 q/.t. ot [gxien
CuTy' Disaggr| Parient C ogP Toxicity Mce«lIg |[ICs

(%|able egatjon | MW at 30 pllasma{M ceh (M| at 1 |and

BAS| PSA El ogD ng/ kg conyent 10Mb (E) orn[\gtiﬂc_)gs4 N
(@ ogD 7(C) PB @I [Gnke®8| b/ Tel 1S Cooig P R gglplto
2 N 09.3, 110% Y 4 i 92,
16 Hagsl X1 / Up tlops126p5 . . 1109. 3, 110% 4 ] dnitg2s]
cl N .¥ar w&f4| 7 ijnhibit|on signs ng/m |OH N
PB O >10 MI17_ cells | CuTy: 80% 167.21 0.15 10 days, | Up to
1270 102.8, inhibition ’ none 493,7
OH 108.3 ng/ml
I At 120
3
N w o
K .HCI 4455
ng/ml
PB oo 0.17 M17_ cells | CuTy: 50% 344,34
1271 N 104.4, 61,5 inhibition
SO,
OH NMe,

a-  concentration in pM of test compound required to inhibit 50% of Ayey H205 production

b-  viability of primary cortical neuronal cultured cells (Nenronal cells) or M17 human neuroblastoma cells (M17 cells) in the
presence of test compound at concentrations of 1 and 10pM.

¢- % inhibition of dityrosine oligomerization as referenced to in-house standard (set as 100% inhibition)

d-  extent by which test compound mobilizes Ay, from the insoluble to the soluble phase of an extract of tissue from a post-
mortem human AD brain. Results are referenced to baseline PBS and are quoted as the max effect achieved across the
concentration range followed by the concentration or concentration range at which an effect is observed

¢~ Disaggregation of AvuaiZn (25:50uM) Synthetic Aggregations; 19 value = EC50(uM) , 2™ value = % Aggregate reduction at
5uM

- Visual observations during acute tox in mice or Tg mice experiment or PK studies in rats

g-  Confirmation of presence of compound in plasma at one or two time points (between 30 min and 4h) after single or repeat
oral dose of 30 mg/kg (unless otherwise specified)

h- % difference from control in insoluble/soluble brain amyloid burden and % difference from control in Amyloid plaque
abundance following daily oral gavage at 30mg/kg (unless otherwise specified) over 9 weeks in 13-14 months old transgenic
mice. Only statistically significant results (p<0.05) are quoted as percentage values, trends are indicated without numbers.

Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications. The invention also
includes all of the steps, features, compositions and compounds referred to or indicated in

this specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.
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4, The method of Claim 1 or 2 or 3 wherein the metal is selected from the list

consisting of zinc and copper.

5. The method of Claim 1 or 2 or 3 or 4 wherein derivative or functional equivalent of
PB-1033 is selected from the list in Table 8 or pharmaceutically acceptable salts,

derivatives or functional equivalents thereof.

6. The method of Claim 5 wherein the derivative or functional equivalent of PB-1033
is selected from the list consisting of PB-1076, PB-1085, PB-1120, PB-1127, PB-1135,
PB-1149, PB-1151, PB-1160 and PB-1168 or pharmaceutically acceptable salts,

derivatives or functional equivalents thereof,

7. Use of PB-1033:
cl

N
s

Cl N

OH
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derivatives or functional equivalents thereof,

13, Use of Claim 12 wherein the derivative or equivalent of PB-1033 is selected from
the list consisting of PB-1076, PB-1085, PB-1120, PB-1127, PB-1 135, PB-1149, PB-1151,
PB-1160 and PB-1168 or pharmaceutically acceptable salts thereof.

14. A method for reducing levels of a metal from retinal drusen in a subject to thereby

ameliorate symptoms of age-related macular degeneration (AMD) said method comprising

administering to said subject an effective amount of PB-1033:
cl
D
7 N
N

Cl ~

OH

or a pharmaceutically acceptable salt, derivative or equivalent thereof.

15. The method of Claim 14 wherein the subject is a mammal.
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19. The method of Claim 14 wherein the derivative or equivalent of PB-1033 is
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