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-1- METHOD OF TREATMENT OF AGE-RELATED MACULAR
DEGENERATION (AMD) BACKGROUND OF THE INVENTION 5 FIELD
OF THE INVENTION The present invention relates generally to the field of
treatment and prophylaxis of retinal degenerative diseases. More
particularly, the present invention contemplates a method for 10
preventing, reducing the risk of development of, or otherwise treating or

R ol it ) e CHIERATION

AddBnt invention further provides therapeutic compositions enabling
dose-dependent or dose-specific administration of agents useful in the
treatment and prophylaxis of age-related macular degeneration or related

BAGK GRIed¢eNdra®fe ddAdtHNY PRITRMRTION OF THE PRIOR ART
Reference to any prior art in this specification is not, and should not be
taken as, an 20 acknowledgment or any form of suggestion that that prior

RIEfepopantef iRs/e0TTON general knowledge in any country.
Bibliographic details of references in the subject specification are also

listed at the end of the specification. 25 Macular degeneration is a clinical

eiepraadis iHsestishdergebeadamitofiliTrages thalait ahd prophylaxis of retinal
characterized by a progressive loss of central vision associated with

AT S U SRR A 1S SRR BNETStl P PERTRRI Sty pmethod for

Hhevegiingl pilament eritiiciun delbRrsendisasdeass dIRdvER Y @ida6AMEAAIMeliorating the
conditions that affect older subjects - such as AMD 30 as well as rarer,

DARRLPIBA Rt APSHERTEsMISH A stigeneralion aWMR qetetsialrth tingfgonditions in
gﬁﬁaﬁlglﬁfaﬁtﬂa.iﬁi}hﬁfifnaﬁum?adhéesrgﬁwlpﬁ@eﬂpgﬂv%ﬁmiiriarmacpl@’vides therapeutic
ystrophy, Sorsby's fundus dystrophy, Stargardt's disease, pattern )
8@2%8%9}%8%%@@@%@%; S0 08 HRRREC mARETRIHE qb arRg useful in

gRUSR AhRaMadeptopsiaadpss foidodblided@|saveage: Snceblikenthy related retinal

degenerative conditions.
DESCRIPTION OF THE PRIOR ART

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
fundus dystrophy, Stargardt's disease, pattern dystrophy, Best disease and Malattia

leventinese.
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affecting approximately 15 million Americans. AMD affects light-sensitive
photoreceptor cells and pigmented epithelial cells in the macula, the
center of the retina of the eye. While it may not cause total blindness, the
disease destroys central vision, making reading, 5 watching electronic
monitor screens and driving impossible. E has no documented cure, has
never demonstrated spontaneous remission and effective treatments are
ANH limifed; Ihgrelina s a.com A'C?te%‘lé‘r‘%‘\"gé’sr of narvacalls,that, ¢ 65, currentl
anges Hiln]tnognerve impulses that travel 1o the brain whers the Y
affewprgtedmemma@llmégeﬂlfﬁh%mﬁmlnpaAMDMf&&sétgh&seaiilmdeﬂmlotoreceptor
cula IS res |bl far visian that is needed for r ad and other
O R T R AL A LTS e eye. whit
itomyomdlseuﬁe tqird delssdiinat affectdithasendesitays AdiDallrvpatientsakitly reading,
QML ﬁg“ é‘r%tc"%%&r??tors%‘rr‘e%nET%{He&‘ Oﬁégthﬁ'l'é%sc%'l% (H1%M8 q"%u%%nted cure,
over th& course of several years & cell deat gra ual visual loss
bauadived danotridegindsyiirdge: 60 oewide prhentel fhainamea ey Sreelatg dimited.
macular degeneration. There are two types of AMD: dry macular
degeneration and wet macular degeneration. Dry macular degeneration,
alth oeigmmoaecoopivetediyppivalik sty ¢ncallesbas e ngembogbt gridoeive impulses
(85 NSO INE BHERSINO ALE BRI AL ARG LAHA 1988 Hpare of the
central 20 vision ue tot toreceptor cells ard their close
mmac|aa&9dré1mmqmglmemte@spep&i’mé¢léb(mrcdu@t witheddgsbéitioreasfimg and other
8&% ﬁ‘]}g ret%gédtm%gu %Jltgrﬂl QOrP\ng} e%@t%gs Q%mmon disease

t actually see I are ssentla or vision.

Mmﬂa@gnﬂeaEtbelmmémmé%QMlﬂom@mwrwﬁépw& mairad] folggoreeptor and
@i% éi%’%%l?ﬁ %@%Htﬁm\’%’%}f‘(ﬁé é\a ﬂl%gc%ﬁ%@tb%%‘{ﬂ%}%{?&%he cell death
lood vessel Is

S under the retina. Ast otoreceptor and RPE
shongyadegievieratd otsersuid Iy témehbygm bitiddgeH8ets tldgrohenenthe name age-

IQB&%@%Q&QMPS g%}gtf&g choroid into an abnormal location beneath the
0

retina. This abnormal new blood vessel growth is called choroidal
neovascularization 30 (CNV). The abnormal blood vessels leak and bleed,

?ﬁb&%@$ﬁ%o /ng%f WQH %Ecﬂﬁuﬁeg?é}.‘&ﬁ%ﬁr‘iﬂ&’%e‘?“xﬁ&éﬁ[ﬁ' degeneration.
vision. Only 10% of patients WI AMD have'the wet type, but it is

Regponcitie deegpysteiniplsindgieswre sammmepfroyPARID. iguithmRPgss severe, more
gﬁiiﬁl!{‘ fhe GY&RE AP RRAIONIRIGS é‘ﬂﬂ%&@d%%?fﬂ%ﬁﬁ%é%m{%l loss of central

components
vision due to the death of photoreceptor cells and their close associates, retinal pigmented

epithelial (RPE) cells, with deposition of a complex waxy amyloid mixture, termed
‘drusen’. 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
(CNV). The abnormal blood vessels leak and bleed, causing hemorrhage, swelling, scar
tissue, and severe loss of central vision. Only 10% of patients with AMD have the wet

type, but it is responsible for 90% of all blindness resulting from AMD.
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of the membranous outer segments of photoreceptors. If the mitochondria
within the RPE cells are damaged, the photoreceptor recycling is
inhibited, with resultant accumulation of drusen. Drusen causes a lateral
stretching of the RPE monolayer and physical displacement 5 of the RPE
from its immediate vascular supply, the ?griocapillaris. This displacement
creates a physical barrier that may impede normal metabolite and waste
diffusion between the choriocapillaris and the retina. Depending on the
ca Ia er.treatment can somet S, be given to destro abno mal
R T e, R R T RS R PR roponens
afelelmmtdatadwvwd@seegreammexftlﬂl&w;esepmo&blcﬁmhbueﬁselwndnmwnbm the RPE
(eried g ose IR SEe A ol e manilt Lo BRELIS A A7 Bhutaiion of
fhatis é‘ﬁso?bed% vt OF bl u sand ce S, w‘h nh
dmsver@m@heamsneaglw&mt stwtmmgsﬁﬂe &Bibmmbllﬁgadaudsﬂalsxcal displacement
SFAk ‘i{g gr‘gn%‘el VARGHRIEAloD [0S, SINGE NG SHRUIENAS RRLPGER . cement
remove resu ting In severe loss of ngo?; fn fact, most of the patlentsp
Wﬁﬁt@'sl‘al Dhysho Haarei sietyatpoay vigieds hauedbmata@ohtmaséqmamedﬁfusmn between
\ﬁ%%colélgé, % lggh Hree Eﬁgedlcal opinion states that there is no
treatment ble that permanently prevents the cell death or abnormal
blood vessel growth that occurs in AMD. 20 To date, there are no known

%%aﬁgglflfé@r‘{a%%%%ﬁéel Qt%re‘{%&??gafﬁgﬂ{ GRS ALANR nE 1V91Wg%%t%§?%l%yabnormal

wit D'in bne o eyes, current main treatments inc
hilpodtargetm dogoirst otheea Ny B )olyal fanfithacdsesinéradtsypleanentigible to have

sgg tpefamé%q B%c%sg%ﬁgtﬁ%@d@ i &%‘%%HGJ@E’%H?%& lFé%Scﬁ%'égeEH (?e“géﬁter part of

€ macular area containing th eslon of nascent ective bloo

tl@sl%t&ut@ iRkgdiser isrpbiatheif ight tion 1 Orbsashwel b 2Begrgratheedpoied, drugs and
RB%toc%Yﬂa%ﬁéﬁeééRye@%)h%F Ql-grgpl!ﬂg{og‘ g’ll E’e% qgcerﬁlbléormal blood vessels.

administered into the vessels of a patiént, then the agent is activated at
thequajdt she ofctnasiadioiraioneveenseliese theastiaylyy dirscting heen removed,

ROGTAY'ANLArRm RS SRRNEAIY0 BLS 8FSR %Q&eﬁfé'\%ﬁ%ﬁ%@@ﬁ”%ho have very

generates free radicals and other activated chemical species which
plestabsiice dnaadistraly dhe reteqedselef 30vEFTHasZBten. repurieidmsdieal opinion

QLEQAMFPERGI 10 RatiROisNAYINg AN BRk SERMAEN P, relY @ﬁ\f:cbell death or

Ophthalmol. 117:1329-1345, 1999) evaluated PDT in four hundred and
{W@Pmlaé?é@ﬂdmﬁﬁémldthMtHMMD in at least one eye.

Treatment outcome was

To date, there are no known specific measures to prevent the occurrence of AMD. For
patients already diagnozed with AMD in one or both eyes, current 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
this area. The activated agent generates free radicals and other activated chemical species

which destabilize and destroy the new vessels.

PDT has been reported to be of some benefit to patients having AMD. For example, one
study, (Arch. Ophthalmol. 117:1329-1345, 1999) evaluated PDT in four hundred and two
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assessed by comparing the patient's ability to accurately read a
conventional vision chart (one having about five letters per line)
pre-treatment and post-treatment. At twelve months post-PDT, 61% of
the eyes (246/402) lost fewer than 15 letters (that is, the patient lost less 5
than about three lines on a standard visugl chart), while 46% of the eyes
(96/207) from patients undergoing treatment with a placebo lost fewer
than 15 letters (p<0.001). At twenty-four months post-PDT, the visual

acuity and contrast,sensitivit S ained in_patients receiving PDT. A
T R A e P s TG e ws
eses ddoynpangdriogdteepis emderigbiygtoreatnrere yittad plaselot(388b)ision chart

é)%e e\ll{lf?r(l\)/gezrlbgyyﬁ%fg { ot efrghpeep ﬁ}lle‘? t%er-.?r%%{\rlrllngt Fe)u%)(ir ph %gtl{%] roe\{l%d AV];I $90ve months
omparedto 7% of the patfents receiving a placebo. Another typé o

portBIDEr &p§oi s hithetopoa@di@ton thetdpyehtiphotddetigus éfenith drapygsient lost less
{fﬁ'%‘ B0 %hﬁ%%mﬁ PsehmArected %ﬁgﬂf'%‘ﬁet%% gt %ﬁ %6/207) from

e new vessels. e heat generated ’the high energy las
paagniatesltheothgdtinamdnarsurid ahgavebovisseiswbndkean 15 letters (p<0.001). At

R%&%Q?%Q%iﬁﬂsi DQLEer Qiqfé’fv?sDF?AEEtg %ﬁ&’%%%‘ﬁatg{eééﬁé‘ﬁ?vt't was sustained in
approach. It uses lateral transter ofuﬁeat, applied with a cautery-like
pasitingsl reoccoaguldid fldidsigithiivantiy guratumplingtitege edsticwhilatiPDI (58%) lost

: H - . il )
(508 F S Sl e RSN, SENEDpyto o
BitheavPDIndy [Hér pghibtopaiagnitationithegadh) Tshedparateledisesido, teernpared to 7%

&a{fl%fg%}fléfl}}{g I@MQI%GJ BLLig, yithout drawbacks. A problem with PDT is

that It ects are transient; patients receiving PDT must be retreated
about every three months. Furthermore, the patients require at least five

A%BWES W%@tﬁ%ﬁeﬁj{lﬁ%wo Brico GhoiP ﬁ@?g&%‘@fo%?coa%%lation therapy,

condition, and before any therapeutic effect occurs. umulati
highteneres Hahidemthdassting ditaekrst spenibiaglyHe patitngstvisaaifdbaingw vessels.

%%@5?‘%9?&5@3 IB36] RIdIRGPARUANON IS 1Ak ifii.0 ‘?Hé%?c‘f%%{ &mdfound the new

does nottarget only the new bloodvessels. It must therefore be
wehsibisteset B tbenagniptine iesristare FOPlAlgetasia apihthe tinaffieqteapproach. It

sl %ﬂ%?zl[‘%l?s%'?%ﬂ'i@aﬂ”ﬂ@ﬁ@@%tﬂ'ﬁ’%‘é%‘(&%r-i%l}ﬁ%ﬂ@,'ft8fé|('§‘£gulate fluid within

patients with AMD, the new vessels are located in the subfoveal area,

s shrieo wirdiengl theripspis sibiéetBIodr gisesvith dg8Epted atpalasersiflitAgent to generate

Q&W@QH&E@E@%%&D&&E{H%%-&%&{}B%E %Wp@sgglgscmining the agent.

photocoagulation treatment is not permanent and recurrence rates

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.

One drawback of laser photocoagulation is that it is non-selective, and does not target only
the new blood vessels. It must therefore be administered so that only the lesions are
targeted, and the unaffected surrounding tissues are undamaged. However, in about half of
the patients with AMD, the new vessels are located in the subfoveal area, which is difficult

or impossible to target with laser coagulation without damaging the sensory retina.
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for new vessel production are high, reaching 39-76%, usually within the

first two years. However, repeated treatments can actually induce the

growth of new vessels and membranes (subretinal neovascular

membranes and recurrent choroidal 5 neovascularizations) at the site of

the treatment. Repeated treatments may also irreversibly damage

unaffected areas of the retina, including the neurosensory retinal and

RPE. Thus, the treatment itself may result in the patient having further

1&6ﬂd l’l!ﬁeerdd\r/all%\lz?)}gc(%vi% rtﬁlagzﬁeﬂlf)q[g)c%%%t{l a"?i'oS Q%%F%:grll%s Sn%rpfeg‘gﬁg nr%? and recurrence rates
undergoing photocoagulation therapy develop scotoma, which is an area
fifrdepressodl \psidoavithiarthbiglsuaheiog S9thindeshblyaw dnea tbe [fsst two years.

ﬁ]ov‘éee\PerFS%de%&’f{%%’é nal vision, Thers s aneed. ferefore, to develop . cc1s and
a?ernatN/e rﬁe%hods to rearllt Al\sﬁslor re a%éd congitions.gi% %l I\ﬂﬁ)iVAl-jﬁfg
OémbirHRdNVENTHONMThe presestilventiomncistpradicatethih partomrting  choroidal

ﬁeeg\e,ntc%?grelggﬂﬁﬁg‘fg{ méatsﬂro(t) 73 ?e(:)alﬁsfl glgq&%tes R %peeatllllrlrc]eﬁkrs]%ag qgso igeversibly

membrane of the fetina, referred to as "drusen”, also comprise zin an

doppge anaffretickeanses prb fusadite, becdinitey tecare@osdoidryy psipldgud. RPE. Thus,
n invention cont tes t S | protei .

N L AR ER e ML eIl Al e a priod of

om0 Ve extesidymetaidpatiats senl theralgy restiarigulaviomaharepal develop scotoma,

Qﬂ{@ﬁ?? tﬁlslcﬁég E)I?edé f'&@e T0%185‘9&1?%51&”%%'U%Q@alsﬁﬁfi%%&ﬂ\lﬁf%a‘éf By %er area of less

treating or preventing or otherwise reducing the risk of developmento

depoasskated dDnprawllwisgwgeneration (AMD); however, the subject

invention extends to the treatment of any retinal degenerative disorder

associated with amyloid type aggregates, complexes, deposits or plaques

bhemyisonditiot dbsodieedtwittedelagerivhiah vomstivalexceseeahetdy]D or related

Jhemethod of the present invention is useful irrespective of any inhibition

of a matrix 15 metalloproteinase and/or a dose-specific amount of MPAC

may be employed. A single agent may be administered or a combination

of two or more agents. The present agents 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. Useful compounds are 20

defined by Formulae | through XXVII which are described in detail below.

Examples of suitable compounds include those in Table 8 such as

PB-1033, PB-1076, PB-
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1085, PB-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. 25 Hence, one aspect of the present invention
contemplates a method for the treatment or prophylaxis of a retinal
degenerative condition or disorder in a suybject, 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

mwigﬁa @Eﬁﬁﬁgﬁ or surrounding tissue. The

nventioh al Vi for the treatment or prophylaxis

of a retinal -7- degenerative condition or disorder in a subject, said method
comprising administering to said subject an effective amount of an MPAC

Shearrreatis ERiRpriSiRE 4isalte ATt AnthferatrPUACIEFBBIRERIbHRAL proteinaceous

gt ipredHaRIMEiR eI BriatinalidiusaBRIde FRUAEIBEh tissite Smprise zinc
In particular, the present invention provides a method for treating a subject

HAthcagReT R F IRa AifaPRBGETE IR RSN SIS R 41 MaHIRid BonplrdHg Hence, the

pIRiSIRAEJR salebaipies (BO @Rt abRBpie3H Qitenuating compound (MPAC)
harmaceutically acceptable salt, derivative or functional equivalent

RSP ARTOEctd PEdTcRPRBIAISTFaS BFassnRs Al | Snan gD thereby restoring

AcHRUOIARS] AOnsybeRERMS AhAMBhl haRhieemt alieemetaldgypiscudntl useful for
"reduce metal" is used in its broadest sense and refers to a change in the

. g h
URAVRt I RIEACRIEEI R retheardreded s girburiik g s da¥eippientagiaage-related

fhanBe RdbcamnolTAMBSLiMEW Ofdratal butsleesenyventsoiroxtoaiRG dishe@reatment of
The phrases also 15 refer to a reduction in the amount or activity of metal

MYty R IR LN Fr IR 2RSOGESS WAtP AT IR BiRSh aRGfsgates. complexes,
AEPOLIRY G RGN RfME tahnii P tigHbIa¢e a8 thed iien distidh Wierpakenat@dss metal.
in retinal drusen or surrounding tissue. The selection of an MPAC is

generally but not exclusively irrespective of its ability to 20 inhibit a

meialepreiainase phesiefinadtispesific dasagespevaudionayyalshibgion of a matrix
admjnistered. Accordingly, another aspect of the present invention .
OB BEC A TRt 0P he S SOMGTooR BPUPhIL B TR Erloyed. A sinle
segeneratiecondiion @ boisasadiiatb s wjecs, saltbreeinods.

The present agents 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. Useful compounds are

defined by Formulae I through XXVII which are described in detail below.

Examples of suitable compounds 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 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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25 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. 30

Reference to "irrespective” means that oge or more metalloproteinases

may be inhibited or no metalloproteinases are inhibited. -8- Still another

aspect of the present invention defines a specific dosage range to

§1 tlmgl‘léll lVreStOr 1 pgreltgll' OSr(T)]I‘ OStaSIS Inbthe retlr}ﬁ et% ecgrmsr%? e%tdmlmsterln to
present invention Is direc ed o a melt%odsf%r the reatme &

mmmmmswf e liatival a:tagentemﬁtmel\dBAﬂitmnfonnthIdercmmsaimg@n MPAC for a

S RﬁF{l‘OgerCcom lﬁs'ﬁ‘ (FAMIDISLENgG, 0 Salgai JESLAN Fr‘iﬁfgr&sé‘m&“s%oundmg

of an MPA formu |on comprlsmg an M for atime an

genitions effective to reduce metal levels in retinal drusen or surrounding

tissue wherein the effective amount is a specific dose range to optimally

restore metal homeostasis in the retina. 10 Another aspect of the present

Invpmiivnl@ontfmnmﬂaieg amethon foovedhscingnishiets Gfratreated frombject with age-

IS e L9 SURISEh INORIF oY AMENURLE SYRIOMS AT AR hid subjec

macula egene tion met omprising mlnlsterlng
@aldmumpeomfaHBeﬂ@fﬁlw mmtmwc@m&rmal@edawwve or functional

&f&’%&f@rﬁ'?h%?%fd&f %%etg éﬂqu eatLIJIE ) c@’l’l‘ﬁ’lﬁ*@'}gé@ eJé]ewhlch ameliorates

sent invention also provides e use o
mmmmmmfewa medicament for the treatment of a retlnal degenerative
disorder in a subject. 20 In particular, the present invention contemplates

the use of PB-1033 or a pharmaceutically acceptable salt, derivative or
fihecplons¢ e tplivaloptaiferel ' ianghEradapnefactaleiptiscdrndis dnoedesoscis and refers

{562{:\& qfﬁﬂ@d@ ﬁﬁﬂlgﬁa&‘é%gtﬁgﬁﬂ%ﬁﬁ{h‘? QthsMPc)r'E'u?réMPd ‘tissue as well as a

Combination therapy also forms part of the present invention in which two
drangsren2Baamany arecitniiniiercial or drmp ACaimguadotsissistivEhsuiehrases also

A3 Toeial ehelaTin AokRG WAEBRUE MACae aNT-RicEaRial arany (YIIrQLllrroundmg

agent, an anti-oxidant, an antibiotic and/or an anasthetic. The preterred
em]ewuwdh@ﬁmw@mmgmtm preeeiit pnasHNN hAsnaplisaristidalanarcas i.c. the

distribution of metal in retinal drusen or surrounding tissue.

The selection of an MPAC is generally but not exclusively irrespective of its ability to
inhibit a metalloproteinase. =~ A defined or specific dosage amount may also be

administered.

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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30 veterinary, horse racing and animal husbandry industries. The present
invention further provides formulations for treating, preventing or reducing
the -9- risk of developing a retinal degenerative condition or disorder
comprising an MPAC as herein described. Whilst PB-1033 is a
particularly useful MPAC, the present in_vggtion extends to any 5 MPAC
encompassed by the compounds of Formulae | through XXVII such as but
not limited to those in Table 8 including PB-1076, PB-1085, PB-1120,

-1127. PB-1135, .PB-1149, PB-1151, PB:1160 and PB-1168 or a .
S b or e RIS S ST & SRS Qe to opcimaty
“htoreviationsusedtheseintbeedefined in Table 1. TABLE 1 -

ABBREVIATIONS ABBREVIATION DESCRIPTION AMD Age-related

macular degeneration BBB Blood brain barrier CNV Choroidal

Heovgstusanigetion DihespreRrotenvactonsdépositd om limitifigpdnémithartecatment or
lISHNAMERG Melalpiicin. AR|RIRd 6amBUNCRT ENSIOMMIBMGd method
thera y)ﬂlq:’lg cells etlna?%lgmented eplthellllal cells 210- DETAIL ’

DEHCRIR BONNBFTHEINMENTHOM dihrdleghveatathizmispetificdBAC or formulation
Yleszihg senipdeeqyres ahenisgane T LOmRUESe QTYARUARE tevels in
such as "tomprises” or "comprising”, were understood to imply the
mchadidrussropasstaed dlerisntomiheagortbe gftasp of alerments asps@gerdose range
RuahIRE RXFUISIRNAT A% BIETSIPMEnt g integer or group of elements

or integers. All scientific citations, patents, patent applications and

manufacturer's technical specifications referred to hereinafter are

K‘&&Mr%ﬁ Qp%'feﬂ.ﬂeb rggéﬁ{%ﬂggnWOEb?gﬁgﬁgqyes ]aorﬁe%fl%rc?%te }gdﬁg%g levels of a

prior art in"this specification is not, and s not be taken as, an

ackalofited eteral glrasen forne clubigsgestidretelit tratheiotatyiopiesnsaef ofge-related
}chﬁﬁm%%@neration (AMD) said method comprising administering to said subject an
effective amount of PB-1033 or a pharmaceutically acceptable salt, derivative or functional

equivalent thereof.

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
MPACs 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
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general knowledge in any country. 15 It is to be understood that unless

otherwise indicated, the subject invention is not limited to specific

formulation components, manufacturing methods, biological materials or

reagents, dosage regimens and the like, as such may vary. It is also to be

understood that the terminology used hegeln is for the purpose of

describing particular embodiments only and is not intended to be Ilmltlng

20 As used in the subject specification, the singular forms ‘a", "an" and
eom&g aﬁ}“raa'l f%? naftg'eugrll%?gt tvheeccoﬁtl e C'eafﬁg IFIRIeR QINGIWISE. MPAC as
us for ex e" feferencett formulation- incfudes a sm

Imrmmldﬂwmbaé.well as two or more formulations; reference to "an agent"

or "a reagent” includes a single agent or reagent, as well as two or more

25 agents or reagents; and so forth. The terms "agent", "reagent”,

Whﬂspcﬂ&d‘%bh&rmmﬂi@glaﬂﬂymﬁwb Mj’e‘dﬂ;, thmqmﬁsameim\'fe,ntion extends to any

\ eutic” "actl "dr inter ha h forefer

e By ST S L T RRVIINEE s but o

Buntt@gcsﬂlamehmﬂé&mg &wmslmhp@lﬂé éﬂ&&eﬂBal@&fgd?ﬁfm% diBebkE/, PB-1135,
PR AIS0 encpmAaty RAPIASTICA SERRAREANY s o derivative or

armaé oglca y active ingredi ents of those a t|ve agents specifica ]i

fnmtlsm@édChEVelﬁnWmehe terms "agent”, "reagent”, "compound", 11-

"pharmacologically active agent”, "medicament”, "therapeutic”, active" and

"drug" are used, then it is to be understood that this includes the active

Ahtrg petiae asoddibras preatetmedutickdllatceptable, pharmacologically

active salts, esters, amides, prodrugs, metabolites, analogs, etc. 5

Reference to an "agent"”, "chemical agent”, "compound",

"pharmacologically active dddpkE ImédRBRiEvil\ tHeMpeutic”, "active”

and "drug" includes combinations of two or more active agents. A

"combination” also includes multi-part such as a two-part compaosition

WhBRREY bgyéhtMre provided separately amE§CEN BT dighensed

L4 N +

bepo_lldtKM radmixgd-10together pf#ﬁ,%)e%f’éﬁe&ﬁgﬁ% g)én%xﬁ IIHIE a

multi-part pharmacegutical pack may e two or more ageénts separately

maintaifd#B Hence, |this aspect of the preselatqn&(bmmtbamdudes

L,UIIIIJIII%/LNJV therapy—Combination thci‘éﬁgrmaal.f%ce:g‘;gsccu %E%Léll iblhnau ation

of a
Drusen Proteinaceous deposits on limiting membrane of retina
MPAC Metal protein attenuated compound
PDT Photodynamic therapy

RPE cells Retinal pigmented epithelial cells
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metal chelator and another active such as a chemical compound,
cytokine, genetic molecule, anti-microbial or anti-viral agent, an antibiotic
and/or an anasthetic. 15 The terms "effective amount" and "therapeutically
effective amount” of an agent as used herein mean a sufficient amount of
the agent to provide the desired therapeutic or physiological or effect or
outcome. Such an effect or outcome includes altering or reducing
availability of metal ions and/or reducing their amount in drusen, reducing

idlev. j r ti tion or a
A R B L KT R S men
Undesirable effects, e.g. side effects, are sometimes manifested along
with the desired therapeutic effect; hence, a practitioner balances the .
bBteng HeRETitBoSYAREP thabste MhaCABIE I YRHESFARE IATaths Higrd “comprise”,
SPPAARIISHS setealivempedal”®. crhe ¥t AMNOWrEeaERH Wl (M FTPMhe inclusion
subject to 25 subject, depending on the species, age and general )
bR GrET 5 BUESTRIZH B AH TSR ATALP 8RES I nPh iR fflygion of any
sokbelpassitieiiacspeeiiRdnpsaslabiastbantmaynt”. However, an
appropriate "effective amount” in any individual case may be determined
by one of ordinary skill in the art using only routine experimentation. 30

Ahe stfestivie apraubhis depsned thatammoupprestibied thprevRAtficturer's technical
ameliorate symptoms of the retinal degeneration condition such as AMD.

| s AMD.
TREGHERINBE ARERTE 1S RIBRIMIG WISRE BERY ROTRE SnBRIRESRSGUR el entirety.
or which is effective in reducing levels of metal -12- drusen. Examples of
metals include zinc.and copper. Effective amounts include from 1 n%/ml to

ROEEHRG/M S0XNPELTAF b RIS SRGANFIE UbSUN8bor iy AP U abtfubq gaken as, an

A dabau G MOferh0bARGUBIE @ RNgastiPhatweedBsThatemMise common
"metal” and "ﬁrfrjgtal ion: may be used interchangedly in this context. By
B5RAh SRR B AR SABIEY carrier, excipient or diluent is meant a

pharmaceutical vehicle comprized of a material that is not biologically or

' a minbstered to a subject

therwise undesirable, i.e. the material. may be .
L5 W e E1RGS SBERY Gl e s Sy Byegtion s not limited to

spiestrRMdahAtMErH & sedeHRAtCRETRIR Maih A e BX GlokRiis AMhIHEK or reagents,

dditives such as djluents, detergents, colorin ents, wetting or
Aot i ageriad i dlifering MO R i i e Hderstood that the

Gimilaslyga ipbdtmroovdicathe aneppialle dsaliisiepaaivids, @roddighéits only and

derivative of —
1S not nten edato be limiting.

As used in the subject specification, the singular forms "a", "an" and "the" include plural
aspects unless the context clearly dictates otherwise. Thus, for example, reference to "a
formulation" includes a single formulation, as well as two or more formulations; reference
to "an agent" or "a reagent" includes a single agent or reagent, as well 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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15 compound as provided herein is a salt, ester, amide, prodrug or

derivative that this not biologically or otherwise undesirable. "Treating" a

subject may involve prevention of a retinal degenerative condition or other

adverse physiological event in a susceptible individual as well as

treatment of a clinically 20 symptomati_cli dividual by ameliorating the

symptoms of the condition. In particular, the presence invention

contemplates a reduction of amyloid type plague formation and/or a

iephiction o mefal sonlent n Jrusen.[p esiore nrmal Metal ROMeasiaSqrygr are

; ject’-as used herein reférs to an animal, preferably a

medn riehandismiord@reddeatiho @ Shat pimate Indtading actoweenprimpes aads well as
ven mare. preferabl uman who can.benefit from the formulations,and

R G I e R Cprodrugs,

mgmbelitrsnamlugmatc 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

Relitasdn igenetagedtmebimoraBagaild, dnimulcwngbaipdarniacplogically active agent”,

canyRnIange: ap AL includes an, Vg SPRRIRUSAARR BRI 1o or more
bird elncu ing ducks, chicken, turkeys and geese), an aviary bird or game

wittie Thentondititroinbanationtursariznhides malyinerbsuahnaturdie-part composition

y induce N ) g '

SR L SIS O GR o s
werthasptivriabtops)zetang-ttensxiowdr. primeitepsughasnansieidiestocknay have
R’%n?)?‘l%o?%aa%gfn@go@(&g?ﬁfe NN ﬁ%ﬁ]pai%%ear{m%alfs éc?%%%ngljgsent invention
animals. A human is the most preferred target. However, non-human
mqmsmodéll'mﬁﬁay lﬂ@emd . Exarhpilagonf Ih@@mdnglw&sthsﬁmoiutﬁération of a
LA 'Ié%t(ﬂ?ia{&r? t%1'111%’ GHEGES: p&ﬁ@%&@mgeﬁsclﬁﬂﬁpﬁs &Hl?ﬂt clyta)_léine, genetic

animals, such as rats and mice, provide a convenient test system o
aelerill pnedeimisbiplionars vind kesel prisnitesticieadtocknaiastistic.
include sheep, cows, pigs, goats, horses and donkeys. Non-mammalian
animals such as avian species, zebrafish, amphibians (including cane

Wrsdsymnd Bhessbishita eputiendstibrrapcptissiptafieoetarmpgeior b agt as used
fraUEmpaled: WiFieade AdmAYMalmadtl 2SHSYHCMIMER AP therapeutic or

comprise a tissue culture system. 15 A "retinal degenerative condition” is
phosedsenlvhick i @haraetérpe bySagivogresiéive or outcome includes altering or

reducing availability of metal ions and/or reducing their amount in drusen, reducing
amyloid levels reducing or preventing macular degeneration or a related condition and/or
treating or preventing vision impairment. Undesirable effects, e.g. side effects, are
sometimes manifested along with the desired therapeutic effect; hence, a practitioner
balances the potential benefits against the potential risks in determining what is an
appropriate "effective amount". The exact amount required will vary from subject to
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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loss of vision. Conditions within the scope of this term include age-related
macular degeneration (AMD), North Carolina macular dystrophy,
Sorsby's fudus dystrosphy, Stargardt's disease, pattern dystrophy, Best
disease and Malattia leventinese. 20 A particular condition for which the
agents and the methods of the present_iri ention can be effective is AMD.
However, the present invention extends to any retinal degenerative
disease associated with or characterized by amyloid like aggregates,
gepositsion pisaucs. 28 Henes, ne;asnegt ol e, PresentIlveRtion. inciude from 1
contemplates'a me hocﬁor%eutrea ment or &%phy axis of a retina
viggdrierbtive ogndltimclondfsordarant & sighjelcty shithndétho/ compaising 10 ng/ml to
Aominaieing.psaid subiect an efiecive.ampunt of an MPAC or
formu atlongcomprlsmg an MPAE for a time and under conditions effective
to alter metal levels in retinal drusen or surrounding tissue. In one
smaedivent. e altered metal leveisare. S adnoed mefaliavelsy i,
another embo |ment,1t1i'11e present mvention provides a method for the
treatment or -14- prophylaxis of a retinal degenerative condition or

Isarder | |ect, sal ho risi inisteri id :
e S RN 0 B REh pharmaceuticl
PRl fonptined afich umaiericotditionsot flecipgectdl alter otheray ikevaislgsirable, i.e. the
[FAAL s O SHITAURANG, ISP UL SRERHNG: Bl A SHESLRNMAHRA: withou
5 metalloproteinase. In one embodiment, the altered metal levels are
aukisgdimyetaldevbigangill adfericarcasipect ¢fatiéeprezpniialelstiorigients and other

r t ent or:. pr ' reti o
B SR lnsitying agents it
balisinist@genftopseddrsaibjest 2l difebiive amount of an MPAC or
formulation 10 comprising an MPAC for a time and under conditions
effective to reduce metal levels in retinal drusen or surrounding tissue

binuteily the"eifenive pioally iscacntediic dbsesiangenideoptivdaly pesterative of a
DB HMEORIAMTIA NSRIRA, ThE RESETHIYETARASVPRAIESVOthat this not

the Use of an' MPAC in the manufacture of a 15 medicament for the
bietnmerhodmotbeirisdegdasrablge disorder in a subject. The preferred

agents of the present invention comprise at least two fused 6-membered

rings with at least a nitrogen atom at position 1 and a hydroxy or mercapto
gFeebiag " Fositoer B TRkl ZifdHesnoe YRetiore oérit intiantideeansrabNectivadition or other

58(%%%1‘8/331%&%1 RIRIRI a susceptible individual as well as treatment of a clinically
symptomatic individual by ameliorating the symptoms of the condition. In particular, the
presence invention contemplates a reduction of amyloid type plaque formation and/or a

reduction in metal content in drusen to restore normal metal homeostasis in the retina.

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
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20 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, aggrega_tel% or plaques and is stable in
agueous environments. ] Preferably, the agents have two or more, three
or more or four or more or 25 five or more ] of the above-listed properties.
Parti%ulzrinrélgf u%%lé | compounds, defined further below, include those in
Tablé 8'stich'as PB- 1033, PB-1076, PB-1085, PB-1120, PB-1127,
PB-1135, PB-1149, PB-1151, PB-1160 and PB-1168 or a
harmaceutically salt or derivative or functional equivalent thereof. PB- 30
R e e N BT R N LSRR i s
firmitedsets] SHabthiss;e garig-thterpre semeinpentisesfunther corgmpldiesstock animals,
ethod for treating a subject .with agerrelated maculay degeneration :
A et A R0 A L S b s the most
picRB-dDB3got. dpharmacentivaiyaecepibbledsddtiderheatisalor functional
equivalent thereof effective to reduce metal in retinal drusen to a level
which 5 ameliorates symptoms of AMD. The subject invention also
Provigéss afathodoliyr testiasing e vedbidé anmetaibfsorablatinguidaseigirmad hamsters.
%ldgi)%%t 5%&'}%@%3( Q\?ﬁ%ﬁ?ﬁ{%ﬁcﬁ%p}g@ ﬁn%‘_%%é,r %@%@“@%@em nt test system or
egeneration &\MD sald method comprising administering to said
subjetnamidffscdoeamaantof Peverp1io8Gesr kbiptwonkavsotidalipclude sheep, cows,
%?%B%Pé?h%?i%sda‘?{dvé&\ﬁ? ?g Wyﬁ@ﬁyﬁgﬁ’ gﬁlﬁéﬁ?ﬁéﬁsagfa ian species, zebrafish,
armaceutically acceptaﬁ & chemical derivatives or functional
anplvhients 6hdBling33anelutiadabsenid TRMERHIRh ws@B-10%d, as Drosophila
@9%%@53@559&8190 E&ft%%}éiﬁtjg@ 'Iﬂ‘gtg’?d BB al%é%nﬁl%ljr}lg&ef? flé's]f§9s?qu may also

B-1168 or a pharmaceu y salt or derivative 15 or functiona

equivalenttibrieoflBsasHpB. of metals include zinc and copper. Hence,
certain useful agents of the present invention are encompassed by

compounds of Formulal: (RY)p 20 Y'7~~Y (R)p R) W/ Y L: 1Y \~'_X7°
84 "petinal degenerative condition" is a condition which is characterized by a progressive

loss of vision. Conditions within the scope of this term include age-related macular
degeneration (AMD), North Carolina macular dystrophy, Sorsby's fudus dystrosphy,

Stargardt's disease, pattern dystrophy, Best disease and Malattia leventinese.

A particular condition for which the agents and the methods of the present invention can be
effective is AMD. However, the present invention extends to any retinal degenerative

disease associated with or characterized by amyloid like aggregates, deposits or plaques.

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. 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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R (R") m 25 RH (1) in which: RisOorS; 30 R'is independently selected
from H, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl; optionally substituted aryl; optionally
substituted -16- heterocyclyl; an antioxidant; a targeting moiety; CN; halo;
CF3; SO3H; and OR2, SR2, SORZ2, SO%RZ NR2R3, (CH2)"NR2R3,
HCNOR2, HCNNR2R3, CONR2R3, CSNR2R3, NCOR2, NCSR2, COR2,
CO02R2 , CSR2 or S02NR2R3 in which R2 and R3 are independently

selefi‘ dfrog%H tlgpa}lﬁy&/gﬁjebg%uteda 1}{I optloqtally ubstltute%all%e 1t1 method
ona suSs{ 8a a optiona 1})s(%ltue aryI op%ona Iy

snmisnm@admteman/ltoasmlmmjmtaanmf&mvgenngumoméMahvﬂ’AG‘scarformulation

|nte er. oflto]g,]% is.inde enden Iectedf om C O. N and NH;: .
|s |rﬁ%iep A?Efiysfselec? e C8 ?\'l Slﬁ’é%vé( ‘ﬁg Eﬁger metal levels in
rntimiendmmty a@sesmmuogm@emam thmsgemwhidf itigyattatieet fooms matrix

méaﬁ eg%keje dgﬁﬁ té?n%%ld¥ E ere tgl ?ev%'l’sGar? ?e berg énetal levels.
option y substitute eterocycly mis an mteger from I to

is an integer from 1 to 4, 20 salts hydrates solvates, derlvatlves

‘Plg%r%%%n%?‘é%(?é@?{ﬁéf%gg [S’{ MR AAsKe 3(&9r%t i tn{% E?ﬁ%?ﬁeatment or

the provis east one o is ot ert and
piippihdarjsindne mtmltcdmmeveof:mélmsml@de@iﬂ@dawherar«swﬁm sid method

P&Iﬁ&?ﬁgg i§d191ﬁfsé1ji%§ f @ﬁq Xul?j&t?%%”éffgl‘?{%z J&l&?ﬁt]of Dh E?PAC or formulation

comprising an MPAC for a time and under conditions effective to reduce metal levels in
retinal drusen or surrounding tissue wherein the effective amount is a specific dose range

to optimally restore metal homeostasis in the retina.

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.

The preferred agents of the present 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 collectively 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.
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Preferably, R is 0. -17- In addition, R' is preferably halo, optionally
substituted aryl, optionally substituted heterocyclyl, optionally substituted
alkyl, OR2, SR2, (CH2)"NR2R3, CONR2R3 and NCOR2 in which n, R2
and R3 are as defined above. More preferably R1 is fluorine; iodine;
chlorine; optionally substituted phenyl sulcg1 as 4-halophenyl, for example,
4-fluorophenyl 5 or 4-chlorophenyl; an optionally substituted unsaturated 3
to 6-membered heteromonocyclic group containing 1 to 4 nitrogen atoms
uch as imidazolyl or pyridinyl:. an.optionally. sub tuted satur
B e e TGO S WA R B ine  subjec
wuithazsrelidad ohd myho dpgeecadioyl ;(AdvapLismdllynstlostitwiadrisaig ratedndstering to

ered hete Cygig group ¢ containi to 2 OXygel m
018 TBPRIIR AASIHCTIOPASYES dobREBTARIRA D & CINGRR RO Jerivative or
Dhdtmiball sgchvasnidirgbioeiéthiylcoptiorbibye sud:istlmntech@ﬂ @rogetoaikyllevel which
sucnoargtg glq%)?@ﬁlfzﬁpé‘m"y substituted C1_6 alkoxy; optionally

ubstituted in which R4 and R5 are independently
selected from H and C14 alkyl; or CONH(CH2)2R6 in which R6 is

25 Etlt Jééts S%;liligg 190 i?ow ggy Ja gn%tﬁo Je f%cﬁ%% % degggo&agunetal from retinal

ted phenyl; an op ona y su stltute unsatura
érmmemibereti biete rontbersby climgrottecontpiomg vitegenittugénataras degeneration

g&m Y Bé’& &{n‘i’ g a&ﬁfﬁ%&?ﬂ&%ﬂ%"&’a?&‘ 9&6‘%5?85 ARafed Bn%qgt of PB-

bere eteromo ocy iC group containing 1 tO oxygen atoms an

1063 Initigematortisadiyctr esp radptadtindgri 281 Ve enmrederabah Hakyeploup is
chlorine but other halogen atoms are encompassed by the present
invention. -18- lllustrative classes of compounds of Formula | are as

Fotkonpdes (68 yhaomacgutigdyxgcaqpial!quiranisivh daugaBviy @HURCtRYhequivalents of
PBUD33 include those in Table 8 such as 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. Examples of metals include zinc and copper.

Hence, certain useful agents of the present invention are encompassed by compounds of

Formula I:
(Rl)p
1
/— (R )p
R )p\<<xe,/ —-\ = —-\f/(Rl)p
(Rl)m N (Rl)
D
in which:
RisOorS;

R' is independently selected from H, optionally substituted alkyl, optionally substituted
alkenyl; optionally substituted alkynyl; optionally substituted aryl; optionally substituted
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~\ /N3 8-hydroxy-quinazoline N OH (R') 4 (R")q 10 Q~Z-k-- ~11
8-hydroxy-quinoxaline N "R’), (R)m N/ C [1,6]naphthyridin-8-ol OH 15

(R)Ym\ O r~N N\ 9-hydroxypyrimido [ 1, 6-a]pyrimidin-4-one OH (R"), 20

(RYm (R )q 8-hydroxy-cinnoline e N OH (RYm (R)g \N

6-hydroxy-phenazine N s 25 OH (R)~ :s)fgi_(R')q 4-hydroxy-acridine 4 N

OH 30

heterocyclyl; an antioxidant; a targeting moiety; CN; halo; CF3; SO;H; and OR?, SR?,
SOR?, SO,R?, NR’R’, (CH,),NR’R’, HCNOR’, HCNNR’R’>, CONR’R’, CSNR’R’,
NCOR?, NCSR’, COR?, CO,R*> , CSR’ or SO,NR’R’ in which R* and R’ are
independently selected from H, optionally substituted alkyl, optionally substituted 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:

(1) at least one of X and Z is other than CH; and

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

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

Preferably, R is O.
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-19- (R)m (R1)m N 11(R)m \ v 11(R~)m 4,7(4, 1 0)-phenanthrolin-5-ol 5
R~JR,sN OHOH (R)mMNO NZ OH100 N~\NN
9-hydroxypyrido[1,2-a]pyrimidin-4-one 7 N (R)g OH 15-20- R' (R)m N
r'l pyrido[3,2-d]pyrimidin-4-ol OH 5 R, (R)m NI N77/ NJ
pyrido[2-3-d]pyridazin-8-ol OH (R")a /(If{'l)gw_

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 imidazolidinyl 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
C1.6 alkoxy; optionally substituted thio; CH,NR*R’ in which R* and R® are independently
selected from H and C,4 alkyl; or CONH(CHz)zR6 in which R® 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.



10 NI N [1,7]naphthyridin-8-ol OH (R)a OH \N /(R )a NJ
[1,5]naphthyridine-4,8-diol N OH 15 o R")m [1, 5]naphthyridine-8-ol (R)
OH (RYa N (R")g N~\ ~1 pyrido[3,4-b]pyrazin-8-ol 20/ N OH (R)g N (R",
pyrido[3,4-b]pyrazin-5-ol N OH (R)m \N(R')q 25/ NJ
pyridol[4,3-d]pyrimidin-8-ol OH -21- O_q H1)mRJ
4-hydroxy-4a,8a-dihydro-pyrano[3,2,b]pyridin-2-one OH J 5 O\/N R)m
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R/IT 8-hydroxy-6H-[1,6]naphthyridin-5-one OH

[lustrative classes of compounds of Formula I are as follows:

(R O

8-hydroxy-4(3H)-quinazolinones
|\\ / N3 8-hydroxy-quinazoline
8-hydroxy-quinoxaline

|1 [1,6]naphthyridin-8-ol
\AN%
%/k\ \ 9-hydroxypyrimido[ 1,6-a]pyrimidin-4-one

| ~ /j 8-hydroxy-cinnoline

OH
(RYm RYp

. (

A A

| A PF 6-hydroxy-phenazine
OH

RY)m
(R . . R (Rl)p
Xy Ry A
| A P 4-hydroxy-acridine

B,
o
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10 0 R")m 8-hydroxy-6H-[1,6]naphthyrin-5-one (R)NgOH R O 15N
dibenzo[a,g]quinolizin-8-one (R)P OH R1 ON/Z N (R’
4-hydroxy-IH-pyrido[3,2-d]pyridin-2-one 20 OH in which R, m, n and p
are as defined above and g is an integer of 1 or 2. The above compounds
also form part of more generic groups (_)f1 ompounds such as those 25
encompassed by Formula Il: -22- R4 R3 R'\R R5/N R2 OR'in which
R1 is H or halo, optionally substituted alkyl, optionally substituted alkenyl,
optionally 5 substituted acyl, optionally substituted aryl, optionally
substituted heterocyclyl, an antioxidant or a targeting moiety; R2 is H;
optionally substituted alkyl; optionally substituted alkenyl; optionally
Slbstituted aryloptionally substituted heterocyclyl; optionally substituted
Xye’an antioxidaitya 10 fargeting moiety; COR6 or CSR6 in which R6
ienally substi yl, optionalty Kdbshtptenaliteniih-fiydroxy,
opti bstituted &y, tionally substituted heterocyclyl, an
antioxidant, a targéting mdlety, OR7, SR7 or NR7Rs in which R7 and R$
are either the same or different and selected from H, optionally substituted
alk ],)moptionally substituted alkenyl, optionally substituted aryl or
optlonxxlz sypstigted heterocyclyl; CN;

NS 2
(RY)q

OH

(0]

Né\NJj
(Rl)q/l\\)\\N/\l 9-hydroxypyrido[ 1,2-a]pyrimidin-4-one

Rl
OH ®s
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15 (CH2)"NR9R10, HCNOR9 or HCNNR9R10 in which R9 and R10 are
either the same or different and selected from H, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted aryl or
optionally substituted heterocyclyl and nis 1 to 4; OR11, SR11 or
NR11R12 in which R11 and R12 are either the same or different and
selected from H, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted aryl or 20 optionally substituted heterocyclyl
or together form optionally substituted heterocyclyl; or SO2NR13R14 in
which R13 and R14 are either the same or different and selected from H,
optionally sulestituted alkyl, optionally substituted alkenyl, optionally

subs}ﬂfq dvaryl or optionally.s B}stitute heterocyclyl; and 25 R3, R4, R5,
R anﬁ%;ﬁeithert é/ré%o !;\efzng |ﬁrel%lrﬁ$%§doe£elected from H, optionally
substitited alkyl, optionally substituted alkenyl, optionally substituted

alkoxy, optionally -23- substituted acyl, hydroxy, optionally substituted
amind? optionmally substituted thio, optionally substituted sulphonyl,
optiel)lr/ ?ﬂbsti_tuted sulphinyl, optionally substituted sulphqnylamino,
halat- , amlne;/?}ldg:ﬁz%_(a \pnally sybstituted aryl, optionally
substigyted heteroc Vyl1 ah antioxidant or a targeting moiety, 5 salts,
hydrates, solvates, derivatives, pro-drugs, tautomers and/or isomers
thereGfwith (tRhe provisos that: (a) when Rto R, R and k are H, then R4 is
not[gmd)”l?s is not I; 10 (b) when R to R3, R, R' and R5 are H, then
R4N O, CHOHZBASthgHBEHIACNO2 ~CH3 ' CH20CH3,
CH2N(C2H5)2, CHzN , CHzN 0, CH2NNCH3 CH2N NCH2CH20H
'CGHzN NCQ2C2H5' CHIN ' CHzN/NBOC 15 \zr,- N CHzN NH ' CHZ-N\-/

ﬁ-’%c/l\tnﬁawo /UCH 20 N OH

| _ /J [1,5]naphthyridine-4,8-diol
N
OH

(RYm
T/ | \j [1,5]naphthyridine-8-ol
~ N/
R OH
(Rl)q N_(Rl)q
N|\\ /J pyrido[3,4-b]pyrazin-8-ol
7 ~
N
OH
RYq v R
N A
,H P {J pyrido[3.,4-b]pyrazin-5-ol
N

OH
(RYm

| % \N/(Rl)q . . g
NP pyridol[4,3-d]pyrimidin-8-ol

OH
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-24- CHz N N-CHz CH2CN, or CH2N\-/ S\ 51 N OH (c) when R', R5, R'
and R are H, R2 is CO2H and R3 is OH, then R4 is not bromo, methyl,
phenyl, hydroxymethyl or trifluoromethyl; 10 (d) when R’, R4, R5 and R
are H, R2 is CO2H and R3 is OH, then R' is not bromo, iodo, methyl,
phenyl, propyl, phenethyl, heptyl, benzylaminomethyl, 3-aminopropyl, 3-
hydroxypropyl, 4-methoxyphenyl, 3-methylphenyl, 4-chlorophenyl,
3,4-dichlorophenyl, pyridin-3-yl, furo-2-yl, 4-chlorophenyl,
3,4-dichlorophenyl, 2-chlorophenyl, 3- 15 chlorophenyl, 2-chlorophenyl,
3-chlorophenyl, 2-methoxyphenyl or piperidin-2-yl; (e) when R’, R4, R and
R'are H, R2 {&(;O2H and R3 is OH, then R5 is not phenyl, 3-

e AR B SR AR B R R

rrﬁ)rph Imo'?hethyl bromo or phenyl (g when R, R and R"are H, R2 is
CO2H%hd R3 is OH, then R4 and R5 are not chloro; 25 (h) when R', R4
and R' are H, R2 is CO2H and R3 is OH, then R and R5 are not bromo;
(i) w 1t R5 are H, R2 is CO2Me and R3 is OH, then R4 is

Roys ComM apd RS R 1 RS,

dichlorophenyl, 3- hydroxypropylor3 -tert- butoxycarbonylaminopropyl -25-
(k) when R' R, R4 and R' are H, R2 is CO2Me and R3 is OH, then R5 is
br 3- te@ﬁtt-,butoxycarbonylamlnoprop [ -yl; 5 (1) when R', R, R4,

Hiperazin Ey1 SaArarL Ly DR LT

ﬁraﬂzln 1-yl, 3- benzoylaminoprop-l-yl, phenethyl,
3-tert-lbutoxycgrbonylaminopropyl, 3-hydroxypropyl, amino or hex- |-yl;
(R (RYm

)
” dibenzo[a,g]quinolizin-8-one
RYy
Rl
(@) N/ X
T\ | Z—RYn 4-hydroxy-1H-pyrido[3,2-d]pyridin-2-one
N

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

encompassed by Formula II:
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10 (m) when R’, R4, R and R5 are H, R2 is CO2Na and R3 is OH, then R
is not phenyl; (n) when R', R, R4, R'and R5 are H and R2 is CO2H, then
R3 is not phenyl, 4- chlorophenyl, phenethyl, 3-hydroxypropyl, amino,
morpholin-1-yl, piperidin-1-yl, 4- methylpiperazin-I-yl,
toluene-4-sulphonylamino, 3-benzoylamipoprop-l-yl, aminoprop-I- 15 ynyl,
hex-1-yl, 5-hydroxypent-1-yl, piperazin-I-yl or 2-(1-piperazinyl)pyrimidinyl;
(o) when R', R"and R are H, R2 is CO2Me and R3 is OH, then R4 and R5
are not chloro; 20 (p) when R’, R4, R and R5 are H, R2 is CO2Me and
R3 is OH, then R is not bromo; (qRivhen R R' and R4 are H, R2 is
CO2Me and R3is OH, then R and R5 are jnot bromo 25 (r)y when R, R,

R3, R' and R5 are H andfR&.js CORY, themR4 js Rot phenyl, 4-
chlorophenyl or phenylethyl; (3) ' ', R4, R3 and R are H, then
R2 is not 2H-tetrazol-1-yl; 30 R4 and R are HIIR2 is

CO2H and R3 is OH, thepR"i < igfiforoplpenyl or 4-fluorophenyl;
and -26- (u) at least one of R] to Rs, R and R' is other than H. Useful
compounds of Formula Il are as faRWws: 5 (i) Formula 1l R3 R (1) N RZa
OR' in which: 10 R, R1 and R3 are as defined in Formula Il above; and
RZanisiH; optionally substituted C1.6 alkyl; optionally substituted C1.6
alkenyl; optionally substituted aryl; optionally substituted heterocyclyl; an
antioxidant; a targeting moiety; COR6a or CSR6a in which R6a is H,

Rptigrﬁ”XISHQl%t'tUﬁHn%%bﬁ alwtiQRie QﬂJW SHQ%'JH} &1%5%%1@@'5%5’1 optionally

hydroxy, optionally substituted aryl, optionally substituted heterocyclyl or

RS IER7 A1 N RITEEReH NN sURiéHUETa and, Reiarelbithuibgidusegndigerocyclyl, an
%E%E&@&r%‘# §%A?§éﬁﬁg moiety;

R’ is H; optionally substituted alkyl; optionally substituted alkenyl; optionally substituted
aryl; optionally substituted heterocyclyl; optionally substituted alkoxy; an antioxidant; a
targeting moiety; COR® or CSR® in which R® is H, optionally substituted alkyl, optionally
substituted alkenyl, hydroxy, optionally substituted aryl, optionally substituted
heterocyclyl, an antioxidant, a targeting moiety, OR’, SR’ or NR’R® in which R’ and R®
are either the same or different and selected from H, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted aryl or optionally substituted heterocyclyl; CN;
(CHz)nNR9Rl°, HCNOR’ or HCNNR’R' in which R® and R'® are either the same or
different and selected from H, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted aryl or optionally substituted heterocyclyl and 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
SOZNRBR14 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

R’ , R4, 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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from H, optionally substituted C1.6 alkyl, optionally substituted C2-6
alkenyl, optionally substituted aryl or optionally substituted heterocyclyl;
CN; CH2NR9aR10a, HCNOR9a or HCNNR9aR10 in which R9a and
R10a are either the same or different and selected from H, 20 optionally
substituted C1-6 alkyl, optionally substituted C2-6 alkenyl, optionally
substituted aryl or optionally substituted heterocyclyl; OR11a, SR11a or
NR11aR12a in which R11a and R12a are either the same or different and

d ro |onaIIy ) bstl 1-6 al yI tlonalk %ﬁstltu
%],% (eIny o’ptlﬁaﬂy%u Lil[ Eyary%gglg%%gnam/ Subshiuted Sutgqltmed thio,
M@m&@clylbmlwwmﬁbonybmmlaihﬂyubﬂiwmwdmetépbmﬂybmronally substituted
3aR14 h Ri13a a are eith rth S
ﬁ)ere élec ed r% acgrrllgﬁ’tlaé?%@ésﬁbs{) utetﬁ ‘%b %E]F(? aryl, optionally
mmmaw ha@mmﬁl,caﬁ -thalkedyht opticaedbtisplostitetted aryl or -27-
optionally substituted heterocyclyl. Preferred compounds of Formula Ili
are as follows: 5 Formula IV (LNR2'a (IV) OR'in which: R1 is as defined
falSohnditat¢s adwdvacantbrh@iR2% 5 odtiagraliyusoistitued @ is@ratksythereof with the
gl%tlg&%l}%gtubstltuted C2_6 alkenyl, optionally substituted aryl or
ptlonal y substituted heterocyclyl Formula IV may represent compounds
in which an antioxidant moiety is attached to the C2 15 position of the
gaz"vd%w%q@ HEEHEN AL ERPOSHED {9 6 RIaRIRAIV G 1
ironment, that |s roxy ra I resu t in a molecule wit
@nhancditmitab Bmdin@ pmydd?xtslese Rethes8itative EXEEIBOAE Ghown
below:-28-/ OH/OH N

CH?
CHZC\CHSZ , CH,OCH3;, CH2N(CaHs)a, cHoN , CH,N O , CH,N NCH; »
CH,N NCH,CH,OH >CH,N NCO,C,Hs ° CHZN/\‘ > CH,N NBOC

_/ N/ =N _/
CH,—N N—CH,
/ N\ / / \ 0
CH,N NH ’ " CH,— N{/ ’
\___/ P ___/ H

OH
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OH OH 5 FormulaV R3 (V) N C(O,S)R6'a OR' in which: 10 R" and R3
are as defined in Formula Il above; and R6'a is optionally substituted
C1_6 alkyl, optionally substituted C2-6 alkenyl, hydroxy, OR7a’ SR7a’,
N2R aRs a, or NR a R". in which R a and R$ a are either the same or
different and 15 selected from H, optio_r? ly substituted C1_6 alkyl,
optionally substituted aryl or optionally -Z9- substituted heterocyclyl.
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 squbiIit;)/(wﬁi\IEAS maintaining membrane permeability.
Representative examples are shown below: 10 OH-30-NOHNOHN N

CH,— —
NHO 05 Ol NHONKNH
X

CH,N s >

=
N

OH

(©) when Rl, R’ , R" and R are H, R? is CO,H and R® is OH, then R* is not bromo,
methyl, phenyl, hydroxymethyl or trifluoromethyl;

(d) when Rl, R4, R’ and R are H, R? is CO,H and R® is OH, then R' is not bromo, iodo,
methyl, phenyl, propyl, phenethyl, heptyl, benzylaminomethyl, 3-aminopropyl, 3-
hydroxypropyl, 4-methoxyphenyl, 3-methylphenyl, 4-chlorophenyl, 3,4-dichlorophenyl,
pyridin-3-yl,  furo-2-yl, 4-chlorophenyl, 3,4-dichlorophenyl, 2-chlorophenyl, 3-
chlorophenyl, 2-chlorophenyl, 3-chlorophenyl, 2-methoxyphenyl or piperidin-2-yl;

(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;

(f)  when R', R*, R' and R’ are H, R* is CO,H and R’ is OH, then R is not N-

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

(1) 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 Rl, R, R* and R’ are H, R? is COMe 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;



10

15

20

25

30

N NNOHNHOHNH N S/N -31- Formula VI aN R2" a (VI) OR'5in

which: R1 is as defined in Formula Il above; and R2"a is CN;

CH2NR9iaR10'a, HCNOR9'a or HCNNR9'aR10'a in which R9'a and R10'a

are either 10 the same or different and selected from H, optionally

substituted C1_6 alkyl, optionally substituted alkenyl, optionally

substituted aryl or optionally substituted fieterocyclyl. Representative

examples are shown below: N/ OH NH2 OH N. OH 15 -32- Formula VII
*LNK(N,O,S)R11'aR12'a (VII) OR1 5 in which: R1 is as defined in

Formula Il above; and R11a and R12a are either the same or different and
golecteshirorR HRoBomallR subdfitReds CODE alkyR,’ optidathesistitutechhenyl or

°2-6 alkenyl, gptionally substituted aryl and optionally substituted
ﬁeg?ﬁrc?gl;/%ﬁ%cg%n e1ﬁ1né\{rn%)rrr£r)1p ogﬁ%’nally substituted heterocyclyl. Formula
VIII KLNLSO2NR13'aR14'a (VIII) OR1 15

) when Rl, R, R4, R' and R® are H and R? is CO;Me, then R? is not toluene-4-
sulphonylamino, piperazin-1-yl, morpholin-1-yl, piperidin-1-yl, 4-methylpiperazin-1-yl, 3-
benzoylaminoprop-1-yl, phenethyl, 3-tert-butoxycarbonylaminopropyl, 3-hydroxypropyl,

amino or hex-1-yl;

(m)  when R, 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;

(Q when Rl, R' and R* are H, R? is CO,Me and R is OH, then R and R’ are not

bromo;

(r) 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 Rl, R5, R, R4, R® and R are H, then R? is not 2H-tetrazol-1-yl;

(t) when Rl, 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
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in which: R1 is as defined in Formula Il above; and 20 R13a and R 14a’
are either the same or different and selected from H, optionally substituted
C]-6 alkyl, optionally substituted C2-6 alkenyl, optionally substituted aryl or
optionally substituted heterocyclyl. -33- (ii) Formula IX R4b R3 R'R | (I1X)
R b N R2OR' inwhich: 5 R1, R'5 R, R2,and R3 are as defined in Formula
Il above; Rob and R5b are either the same or different and selected from
H; optionally substituted C]-6 alkyl, optionally substituted C2-6 alkenyl;

Ezlo Cal}l1 C':t%h%% ﬁ@‘at éyR“dJ%S%lltldt a%,l 1%ol%£nally substituted

terocy ; an anti ant; a arg ing moie 3H; SO2NR13aR14a
in which R13a and R14a are as defined in Formula Il above; or OR15b,

ﬁiéﬁ cOSOZR QNE a?pRéng) NR15bR16b in which R15b and
ar

€ Gither the e same or differen and *selected from H, optionally
substituted C1-6 alkyl, optionally substituted C2-6 alkenyl, optionally
égbstltgted 1- |1(?Iacyl, optionally substituted aryl or optionally substituted
heterocy Including provisos (a) to (c), (e), (9), (h), (1), (k), (0), (q),
(r), and (u) as defined above. Useful compounds of Formula IX are as
follows: 20 -34- Formula X R4'b R3 R1

(11D)

OR!

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®, or CSR®, in which R®, is H, optionally substituted C,. alkyl, optionally substituted
C,.¢ alkenyl, hydroxy, optionally substituted aryl, optionally substituted heterocyclyl or
OR7a, SR, or NR7aR8,c1 in which R’, and Rgal 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
HCNNRgaR10 in which R9al and Rma 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'",, SR'!, or NR'',R'?, in which R'', 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 or together form optionally substituted heterocyclyl; or SO,NR,R', in
which R, and R'%, are either the same or different and selected from H or optionally

substituted C; alkyl, optionally substituted C,¢ alkenyl, optionally substituted aryl or
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RS'b NR 2 OR15inwhich: R1, R', R, R2 and R3 are as defined in
Formula Il above; and Rob and R5a are as defined in Formula IX above
provided that at least one is halo, 10 including provisos (a), (c), (9), (h),
(1), (0), (q) and (u) defined above. Formula XI R4" b (XI) R5"b N OR1 15
in which: R1 is as defined in Formula 1l ahove; Rob " is H or halo; and 20
R5b" is optionally substituted aryl or optiohally substituted heterocyclyl.
-35- A representative example is shown below. CI FFF OH 5 Formula

())(Fui(l)?ﬁ'aﬁy Qut%tﬁu’?‘eg)ﬁejferi&%ﬂﬁh: 10 R1 is as defined in Formula Il above;

Preferred compounds of Formula III are as follows:

° Formula IV
\
=
N Rzla (IV)
OR!
in which:

R' is as defined in Formula II above; and

R”, is optionally substituted C, alkyl, optionally substituted C,.s 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:
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R is C7.6 alkoxy, halo, C7.6 alkyl, C2_6 alkenyl or C7.6 haloalkyl; and

Rb" is H or halo. -36- A representative example is shown below. FF Br N
OH 5 Formula XIII R 1\ \ (XllI) R\'I OR'in which 10 R1 is as defined in
Formula Il above; and R is as defined in Formula XIlll above. Formula
XIVR4 R3 RR (XIV) RN R2 OR'b -375in which: R2 to R5, R and R' are
as defined in Formula Il above; and 5 RIb" is optionally substituted C-6
alkyl, optionally substituted aryl, optionally substituted aryl acyl, C-6 alkyl
acyl or optionally substituted heterocyclyl. (iii) Formula XY R4 R3 R'R 11
(XV)

X
=
N 7
OH
OH
X
=
N
OH
OH
) Formula V
R3
X
¥ , V)
N C(0,5)R®,
OR!
in which:

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

RY, is optionally substituted C,.4 alkyl, optionally substituted C,. alkenyl, hydroxy, OR",',

SR7a', NZRTaRg'& or NRTal R®, in which R”, and nga are either the same or different and

selected from H, optionally substituted C;_¢ alkyl, optionally substituted aryl or optionally



R5C N R2 OR'10in which: R1, R2, R3, R and R' are as defined in
Formula II; and 15 at least one of Roc and R5c 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 systituted thio, optionally
substituted sulphonyl, optionally substitutéd sulphinyl, optionally
substituted sulphonylamino, SO3H, amine, CN, CF3, optionally
g@%ﬁt@&%ﬁ%gﬁh cg);%}iqnally substituted 20 heterqcyqul, an antioxidant and
a targeting Moiet , galts, hydrates, solvates, derivatives, pro-drugs,
tautomers and/or isomers thereof with the provisos that: 25 -38- (a) when

B e S R T R B O 0, RS 5E8hed o he
3t brermon 50(C)thehnbRrBRxsqaiRIae b R i® CoAetadlyd RBas®©Hpothbrity while
Roc annanS arebr%gt chéoroe'algntwhen R', Roc and R' are H, R2 is CO2H or
188%@fe and R31s E)eI-P then R ahd RS are not bromo; 10 (e) when R', R,
R'and R5 are H, R2 is CO2Me and R3 is OH, then Roc is not bromo; and

en.R. Ra 'ar R2.i5.CO2Me and R3 is OH, then Roc and R5
g%g’i! r‘?EQ')%rﬂE:Fi X?&X%%@%%Eﬁ%&?fgﬁzog 8?)Vmpound of Formula XV is as
follows: Formula XVI R4. R3R'R | (XVI)



R5C N RZ OH 5 in which: Rz, R, R', Roc and R 5 c are as defined in
Formula XVI; and R3' 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 substit Sd sulphinyl, optionally
substituted sulphonylamfpd, halo, SO3H, amine, CN, CF3, optlonally
substituted aryl, i
targeting moie
other than H.
N OR' 20 in

substituted heter , dla XVIIIS (XVIIHIRS N OR1 K which: R1
is as defined in Formula I, R5c is as defined in Formula XV and R" is as
defined in 10 Forr”mé II; and #41- Formula XIX R4 R3 R R

N/

OH
X
X
P (0]
N P (@)
N
OH NH
OH NH
N
/ \ N
X
=
X X
P o) = 0]
N N
OH NH OH NH



(XIX) R5C N R2 OR'b inwhich: 5 R2, R3, R and R' are as defined in
Formula Il, R4c and R5 are as defined in Formula XV and R 1 b is as
defined in Formula XII. -42- Other examples of compounds contemplated
hereininclude: CI C1 0O OC1INCI#N OHHN OHHNNN N PBT 1050
PBT 1038 C1C1 C1IN'C]#N #OHN %l; i PBT 1052 PBT 1033 C1C1

CILNNC1#NOHHN OH 6-~ PBT 1056 PBT 1051 -43-

° Formula VI

\

N R2", (VD
OR!
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,.s alkyl, optionally

substituted alkenyl, optionally substituted aryl or optionally substituted heterocyclyl.

Representative examples are shown below:

X

/

OH NH, OH N. OH
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CICI#)N CINH2 CICIN OH OH PBT 1058 PBT 1060 The present
invention also provides a compound of Formula XX which is a compound
of 5 Formula Il with the provisos that: / 1\ (a) when R'and R3 to R5, R
and R' are H, then R2 is not H, methyl, OH CO2H, CN, CONCH2COZ2H,
COCH3, CH2NH2, CNOH, (pyrid-2-yl),_%—21_0 hydroxyphenyl, CHNNH2,
NH-(pyrid-2-yl), OH OH /N /N ,H,o IH, \"0or SO3H; 15 (b) when R' and R4
to R7 are H, then R3 is not OH and R2 is not CO2H; (c) when RI to R3,
.R6 lggd Rﬂ H, then (i) when R5is I, R4 is not Cl, SO3H or [; (i) 20
when IS H, R4 is not SO3H, NH2 or CI; (iii) R4 and R5 are both not Cl,
Br or CH3; and (iv) when R2 to R7 are H, then R"is not -44- OHOH O O
O .mniOH ". INnnOH or NO: HO OH HOf OH

X

Pz
N (N,0,S)R!' R!Z, (VID)

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
Ci6 alkyl, optionally substituted C,.¢ alkenyl, optionally substituted aryl and optionally

substituted heterocyclyl or together form optionally substituted heterocyclyl.

e Formula VIII

/

%
N SO,NR!¥ R!¥, (VIII)

in which:
R is as defined in Formula II above; and
R13a' and R14a' are either the same or different and selected from H, optionally substituted

Ci6 alkyl, optionally substituted C,.s alkenyl, optionally substituted aryl or optionally
substituted heterocyclyl.
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10 (d) when R1 to R3, R and R' are H, then R4 is not Cl or | and R5 is not
I; (e) when RIto R3, R, R"and R5 are H, then R4 is not CHO,
CHOHCC13, /~\CH3 0 15 CH,C-NOz , CH20CH3, CH2N(C2H5)2,
CHzN. ) GHzN_ O CH2NNCH3 \CH3 \~// CHzZNNCHzCHzOH ,
CHzNNCOzCzHs, CHZN , CHzNNBOC ,,N 20 CHz-N/-\ N- CH2 O
CHzN\-/NH , V, CHz N\-/ N-</ N OH Z?CHZ NN-CH2 //~\ CH2CN, or
CHzNV /S \/V N OH 30 (f) when R, R5, R"and R are H, R2 is CO2H
{:\r} %:IS OH }gfn R4 is not bromo, methyl, phenyl, hydroxymethyl or
luorome é[ (g) when R', R4, R5 and R are H, R2 is CO2H and R3
is OH, then R' is not bromo, iodo, methyl, phenyl, propyl, phenethyl,
heptyl, benzylaminomethyl, 3-artjnoproRyl, 3- hydroxypropyl,
4-methoxyphenyl, 3-methylphe yl, 4 chlrophenyl, 3,4-dichlorophenyl, 5

, R2 is CO2H a(IitkR3 is OH,
pé thyI 3-aminoprop-I- yI or

then R is not N- morphollnomebﬁlr bromo or phenyl,

in which:
Rl, R", R, R? and R are as defined in Formula 11 above;

R4b and R® p are either the same or different and selected from H; optionally substituted C,_¢
alkyl; optionally substituted C,.s alkenyl; halo; CN; CFs; optionally substituted aryl;
optionally substituted heterocyclyl; an antioxidant; a targeting moiety; SOsH;
SO,NR",R™, in which R'?, and R, are as defined in Formula I1I above; or OR" bs SRISb,
SOlesb, CONRISbwa or NRISbwa in which R15b and R16b are either the same or different
and selected from H, optionally substituted C;.¢ alkyl, optionally substituted C,.¢ alkenyl,
optionally substituted Ci acyl, optionally substituted aryl or optionally substituted

heterocyclyl,
including provisos (a) to (¢), (e), (g), (h), (1), (k), (0), (q), (r), and (u) as defined above.

Useful compounds of Formula IX are as follows:
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0) when R', R and R" are H, R2 is CO2H and R3 is OH, then R4 and R5
are not chloro; 15 (k) when R', R4 and R' are H, R2 is CO2H and R3 is
OH, then R and R5 are not bromo; (1) when R', R, R"and R5 are H, R2 is
CO2Me and R3 is OH, then R4 is not hydroxymethyl, phenyl or bromo; 20
(m) when R', R, R4 and R5 are H, R2 is {O2Me and R3 is OH, then R' is
not 4- methoxyphenyl, 3-methylphenyl, pyridin-3-yl, benzyl, bromo,
4-chlorophenyl, 3,4- dichlorophenyl, 3-hydroxypropylor
3-tert-butoxycarbonylaminopropyl; 25 (n) when R', R, R4 and R' are H, R2
Is ggagmlgaayr% R3is OH, then R5 is not phenyl or
3-tert-butoxycarbonylaminoprop-1-yl; (0) when R1, R, R4, R'and R5 are H
and R2 is CO2Me, then R3 is nogvtolun&e-4- sulphonylamino,

piperazin-1-yl, morpholin-1-yl, gfoeridin-1-yl, 4-methylpiperazin-1-yl, 3- 30

3-hydroxypropyl, amino or
H, R2 is CO2Na and R3is Q R is not phenyl; (@when R', R, R4,
R'and R5 are H and R2.is e then R Is.nat phenyl, 4- chlorophenyl,
phenethyl, 3-hydroxypropyl, am[no, morpholin-l-yl, piperidin-I-yl, 4- 5
methylpiperazin-1-yl,toluene-4-8Rphonylamino, 3-benzoylaminoprop-I-yl,
aminoprop-I- ynyl, hex- I-yl, 5-hydroxypent-I-yl, piperazin-I-yl or
2-(1-piperazinyl)pyrimidinyl; (r) when R', R' and R are H, R2 is CO2Me
and R3 is OH, then R4 and R5 are not chloro; 10 (s) when R', R4, R and
F%BVQFéhH, R2 is CO2Me and R3 is OH, then R is not bromo; (t) when R’,
R'and R4 are H, R2 is CO2Me and R3 is OH, then R and R5 are not
bromo; 15 (y) when R, R, R3, R' and R5 are H and R2 is CO2H, then R4
R nBt pReRylaad Rnigiophdeiinest mmeermelayi 109, R5, R', R4, R3

and R are H, then R2 is not 2H-tetrazol-1-yl;

R*, and R®, are as defined in Formula IX above provided that at least one is halo,
including provisos (a), (c), (g), (h), (i), (0), (q) and (u) defined above.

e Formula XI

/

(XI)

\

RS, N

OR!

in which:

R! is as defined in Formula II above;

R4b" is H or halo; and

R, is optionally substituted aryl or optionally substituted heterocyclyl.
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20 (w) when R', R5, R4 and R are H, R2 is CO2H and R3 is OH, then R' is
not 3,5- dichlorophenyl or 4-fluorophenyl; and (x) at least one of R' to R5,
R and R'is other than H; 25 (y) when R'to R3, R5, R' and R are H, then
R4 is not chloro, NH2 or SO3H; and (z) when R', R3to R5, R and R' are
H, then R2 is not CH3. 30 Preferably, thg invention provides a compound
of Formula Ic, with the additional provisos that: -47- (g) when R' to R3, R
and R' are H, then R4. and R5 are both not chloro or bromo; and (h)
when Rl to R3, R5, R and R' are H, then Roc is not chloro. 5 Particularly
preferred compounds include a series of so called "PB" (or PBT)
Aorrposendsti vs anrarpl evkishoane betierred to above, such as: ClI ClI #: N
N~ OH HCI PB-1033 CICI 4 N O OH HN 10 NJ PB-1050 CI CI N OH
HN HCI 1 PB-1051 CICIN O OHHNJ/NH NJ PB-1038 15

F

F F
\
4
N

OH

e Formula XII

in which:
R is as defined in Formula II above;
R'is C.¢ alkoxy, halo, C;¢ alkyl, C,.¢ alkenyl or C,.¢ haloalkyl; and

R%, is H or halo.



-48- Cl 0 4N3 CI OH PB-1061 CI 0 CI N3 5 OH Her PB-1076 CI 0 ~r/ 1:
11.12/JINCI/N"N OH PB-1084 CI CI N HCI OH HNC PB-1104 10
CONHEt N ~~ Et/ N OH HCI PB-1137 CI\\~ CI 15 OH HCI PB-1066
-49- CI O NJ Glj: OH PB-1077 CION CIr

-36—
A representative example is shown below.
F F
\
=
Br N

OH

5 e Formula XIII

(XIII)

in which

10 R'is as defined in Formula I above; and

R is as defined in Formula XIII above.

e Formula XIV

(XIV)
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25

OH PB-1085 CI 01 N HBr 40N 5 OH PB-1097 CI 0 F NHI CI N~ 6F OH
HBr PB-1100 CIOJN Y CIN" OH HBr PB-1107 100N"Y v N OH
PB-1149 CI0 NN~ ~NHMe CI OH HBr PB-1161 -50- O JN~ I/" OH
PB-1120 O ~afEt N

-37 —

in which:

R%to R’ , R and R' are as defined in Formula II above; and

Ry is optionally substituted C,. alkyl, optionally substituted aryl, optionally substituted
aryl acyl, C, alkyl acyl or optionally substituted heterocyclyl.

(i11))  Formula XV

R' R
(XV)

OR!

in which:

R, Rz, R3, R and R' are as defined in Formula II; and

at least one of R4C and R® ¢ 1s 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, SOs;H, amine, CN, CFj3, 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:
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15

OH PB-1127 ON N5 OH PB-1135 /N"Y vN OH PB-1151 OO N OH
PB-1160 10 S OH PB-1168 ClI O NNH ~NEtz CI OH Her PB-1128 -51-
CI0~I1lyNH CI/N-_NMe2 OH HBr PB-1147 CI 0 CI NN~ /~NHMe OH
HBr PB-1161 S5 OH PB-1165

-38 —

(a) when R! to R3, R and R' are H, then R*. is not chloro or iodo and R°. is not iodo;

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

(©) when Rl, R and R' are H, R?is CO,H and R® is OH, then R* and R’; are not chloro;

(d) when Rl, R*. and R' are H, R? is CO,H or CO,Me and R is OH, then R and R, are

not bromo;

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

and

)} when Rl, R and R' are H, R? is CO,;Me and R? is OH, then R4C and R, are not

chloro.



CIO NN CI OH N~ PB-1240 OCION N CI OH PB-1241 10CIONN J
OH N CI PB-1243 CIOrNH NON CI N~ OH PB-1244 CI O NCO,H CI
&~N~ 15 OH PB-1249 -52- CIO4 N N CI NI OH PB-1252 CI| O HBr ClI
Nj

-39 _

A preferred compound of Formula XV is as follows:

e Formula XVI

(XVI)
R5; N R?

OH

5 in which:
R2, R, R, R*. 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, SOs;H, amine, CN, CF3, 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

C

/

(XVII)

\

OR!

20 in which:

R' is as defined in Formula II and R4C is as defined in Formula XV; and



~N OHPB-1253 clOIN1 CI~NJNJOHPB-1254 5 CI 0 N~ CO2H CI
N~ OH PB-1255 CIIOINN CI YY N) OH PB-1256 ClI O NN CI 10 OH
PB-1262 CI O H\N .2HBr CI N/N N~ OH PB-1264 CION V CI N~. HCI
OH NMe2 PB-1267 15 -53- Cl 0 CI N' HClI OH NMe2 PB-1268

-40 —

R’." is optionally substituted aryl or optionally substituted heterocyclyl;

° Formula XVIII

(XVIII)

in which:

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



C1 0 CI N~ HBr OH NMe2 PB-1269 5 10 The 8-hydroxyl or 8-mercapto
group on the above compounds may be blocked to form a prodrug, in
particular an ester prodrug. The 8-hydroxy or 8-mercapto represents a
principal site of metabolism for the above compounds: conjugation with
glucuronic acid or sulphate gives a hytjr&pbilic species ready to be
excreted. 15 -54- Other useful compounds include a compound of
Formula XXL (XXI) 5 (R)m N ~R)m RH in which: 10 R, Rl and m are as
def edf r%(f[%nulal W is CH, N or NH; 15 U is CH, CO or N; and Y",
togef)ner with the ring to which it is attached forms a 6 membered
N-containing optionally substituted heterocyclyl. Preferred compounds of
Formula XXI are as follows: 20¥#) Forngfia XXII 0N 25 (R) M (R )q
(XXI) N RH inwhich RgR’, m gnd q arge as f@ Formula .

(XIX)

in which:

Rz, 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.



30 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 -55- (CH2)"NR2R3 in which n, R2 and R3
are as defined above. More preferably R1 is chlorine, optionally
substituted phenyl, C2-6 cycloalkyl, CH2NR4RS5 in which R4 and R5 are
independently selected from H and C1_4alkyl or optionally substituted
pyridinyl. 5 Particularly examples are shown below. CIOCIO F N\/~ 1|
§~ CIVN" QI \?}%OCI)HHOOH 1(()255 10 1[ LO OmNH N e,] J15CI"OH OH
7 S S PSS 5 (SRt 25 i wivich R
R', m and g are as defined for Formula I. R' may be ig,located at positions

2, 4, 5 and/or 7¢&nd is selected from halo and optionally substituted
heterocyclyl. Preferably, R' is chloro and/or morphgl

Cl

OH HN
OH HN

(7] (]
N /N

PBT 1050
PBT 1038
cl Cl
X X
= =
Cl N | \ Cl N
OH N~ OH N—
PET 1052 PBT 1033
cl Cl
X X
P =
cl N N cl N
OH OH HN
NZ W
X PBT 1051

PBT 1056
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30 -56- Preferred examples are shown below. CINN5\\N /" CI CI xN
N OH OH OH 10 (iii) Formula XXIV N 15 (R") R1)9 (XXIV) NRH 20in
which R, R', m and q are as defined for Formula I. Preferably R' is located
at positions 2, 5 and/or 7 and is selected from halo and CH2NR4R5 in
which R4 and R5 are independently se_I%tgd from H and C1_4 alkyl. -57-
Useful examples are shown below. CICI'N5~~N O NMezZ CIN) ClI
OH OH NMe2 1066 10 Cl cl

Cl

cl
! N
% ~
cl N ol N
OH o
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®, R and R" are H, then R? is not H, methyl,\/\©\
OH

COH, CN, CONCH;CO,H, COCHs;, CH;NH,, CNOH, (pyrid-2-yl), 2-
hydroxyphenyl, CHNNH,, NH-(pyrid-2-yl),

OH
OH

z

CaHo X (|2H3 N or SO3H;

(b) when R and R* to R’ 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 C1, SOsH or I; (ii)
when R is H, R* is not SO;H, NH; or CI; (iii) R* and R’ are both not Cl, Br or CHj3; and
(iv) when R* to R’ are H, then R' is not
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NN 15CINCIN OHOH 1064 1065 20 (iv) Formula XXV (R)q : /25N
RH 30 -58- in which R, R', m and q are as defined for Formula I.
Preferably R' is located at positions 2 and/or 7 and is selected from
optionally substituted 5 heterocyclyl, CO2R2, (CH2)"NR2R3 and
CONRZ2R3 in which n, R2 and R3 are as,defined in Formula I. Preferred
examples are shown below. CI 10 \\ NI'N/ N/ Me000 N O OH \\/ OH
10531045 15F~N N 201070 0 OH HN (v) Formula XXVI 0

OH

il OH or «lllQH

HO Ml HO OH

(d) when R1 to R, R and R' are H, then R* is not Cl or I and R is not [;

(¢)  whenRI to R, R, R'and R’ are H, then R* is not CHO, CHOHCCl;,

AN

/N == /N

CH2N NCH,CH,OH | CH,N NCO,C,Hs , CH,N , CHoN NBOC

\__/ =N _/

/T CH,— N—CH, /\
CH,N NH , \_/ , CH,— N{/

CH,— N—CH,

.

CHCN, Or CH,N

6y} when Rl, R>, R" and R are H, R? is CO,H and R’ is OH, then R* is not bromo,

methyl, phenyl, hydroxymethyl or trifluoromethyl;

CHs —\ /\
CHZC/—NOZ , CH,OCH3, CH,N(C;Hs)a, cH,N ) CH,N O » CH,N NCH; »



10

15

20

25

30

25 (XXVI) RH 30 in which R, R', m and g are as defined for Formula I.
-59- Preferably R1 is located at positions 2, 3, 6 and/or 7 and is selected
from halo, optionally substituted aryl and (CH2)"NR2R3 in which n, R2
and R3 are as defined for Formula |. Preferred examples are shown
below.5CI ONCI O 10INN OH 1063 N 0OH 1069 15NN OH
1048 20 -60- (vi) Formula XXVII (R)m N{XXVIl) 5R'

(2) when Rl, R4, R’ and R are H, R? is CO,H and R’ is OH, then R" is not bromo,
iodo, methyl, phenyl, propyl, phenethyl, heptyl, benzylaminomethyl, 3-aminopropyl, 3-
hydroxypropyl, 4-methoxyphenyl, 3-methylphenyl, 4-chlorophenyl, 3,4-dichlorophenyl,
pyridin-3-yl,  furo-2-yl, 4-chlorophenyl, 3,4-dichlorophenyl, 2-chlorophenyl, 3-
chlorophenyl, 2-chlorophenyl, 3-chlorophenyl, 2-methoxyphenyl or piperidin-2-yl;

(h) when Rl, R4, R and R" are H, R?is CO,H and R is OH, then R’ is not phenyl, 3-

hydroxypropyl, phenethyl, 3-aminoprop-1-yl or hex-1-yl;

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

morpholinomethyl, bromo or pheny],;
)] when R', R and R" are H, R? is CO,H and R is OH, then R* and R’ are not chloro;
(k) when R, R*and R" are H, R%is CO,H and R® is OH, then R and R® are not bromo;

(1 when Rl, R, R" and R® are H, R? is CO,Me and R’ is OH, then R* is not
hydroxymethyl, phenyl or bromo;

(m)  when Rl, R, R* and R are H, R? is COMe and R’ is OH, then R' is not 4-
methoxyphenyl, 3-methylphenyl, pyridin-3-yl, benzyl, bromo, 4-chlorophenyl, 3.4-
dichlorophenyl, 3-hydroxypropyl or 3-tert-butoxycarbonylaminopropyl;

(n) when Rl, R, R* and R' are H, R? is CO,Me and R? is OH, then R’ is not phenyl or

3-tert-butoxycarbonylaminoprop-1-yl;

(o) when Rl, R, R4, 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;
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OH 10 in which R1 and mare as defined for Formula I. Preferably R1 is
located at positions 2 and/or 7 and is selected from halo and
(CH2)"NR2R3 in which n, R2 and R3 are as defined above. 15 Useful
examples are shown below. N \N N\ I/I\IN" CIN CI N/ 20 OH OH OH
NMez 1026 Reference to the above Ilste&compounds includes their
pharmaceutically acceptable salts and isomers. 25 The term "alkyl" used
either alone or in compound words such as "optionally substituted alkyl"

"aIk mlrig' f@feﬁs to s:ﬁrsa hthFmo 1 rhgﬁjd ﬁ'n8ﬁcﬁ§|'c s . %henyl

dro on dgroups avmg rom’ on atoms, prefera y 1
carbon atoms more preferably 1 to 4 carbon atoms. Illustrative of such

ylgr e ethyl et opl or but
@: buty entyl ﬁr]ie%?:)i/elrﬁy @elgyl (}:{y oﬁ%ogpy cy Uﬁ%ﬂ%l %gcyclopentylphenyl’ 4
dﬂoymbhexyl hrefetineld Ak droypsoard, Cimihalkyhsptiolas: kﬂyalthyjlpq:rldm 1-yl, 4-

I and C2 cycloalkyl s Io ropyl. -61- The term "alke

B S B R e I e grinoprop-1-
auyénwx tlenotdsylimesyporahaepiperazond- o opdhlepaiaraaididaby henigyl;
at least one carbon-carbon double bond of 2 to 20 carbon atoms,
preferably 2 to 14 carbon atoms, more preferably 2 to 6 carbon atoms
ExampidsofRik&iyinddicats HclBAdsalidbthamy, B prophythbutBhyind R® are not
1$9:putenyl, 3-methyl-2-butenyl, 1-pentenyl, cyclopentenyl, 1-methyl-
cyclopentenyl, 1-hexenyl, 3-hexenyl, cyclohexenyl, 1-heptenyl, 3-heptenyl,
1-octenyl, cyclooctenyl, 1-nonenyl, 2- nonenyl 3-nonenyl, 1-decenyl,

dece Khlr: Wa%%ﬁgé{e rﬁa@g 1% G’E’s%ﬁd{ﬁél}’ R is not bromo;

3 hexa ienyfl, 1,4-hexa 13- cyc exa
4-cyclohexadienyl,1,3- cycloheptadlenyl 13,1 3 5 cycloheptatrlenys,

é)7'cy%%ﬁt§{l, R' and R* are H, R? is CO,Me and R is OH, then R and R’ are not

bromo;

(u) when Rl, R, R3, R' and R® are H and R? is CO;H, then R* is not phenyl, 4-
chlorophenyl or phenylethyl;

(v) henR', R°, R/, R4, R® and R are H, then R? is not 2H-tetrazol-1-yl;

(w)  when Rl, R°, R* and R are H, R? is COH 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;
(y) when R! to R3, R°, R'and R are H, then R* is not chloro, NH; or SO;H; and
() when R', R 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 tetraenyl and the like. The term "alkynyl" used either alone or in
compound words such as "optionally substituted alkynyl" refers to straight
chain or branched chain radicals having at least one carbon- carbon triple
bond of 2 to 20 carbon atoms, preferably 2 to 14 carbon atoms, more 15
preferably 2 to 6 carbon atoms. Examp_lg‘ include ethynyl, 1-propynyl, 1-
and 2-butynyl, 2-methyl-2-propynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl,
2-hexynyl, 3-hexynyl, 4- hexynyl, 5-hexynyl, 10-undecynyl,

-ethyl-l-octyn-3-y; 7sdadegcynyl, 9-dodegynyl, 16- dodecynyl .
G oA e TRV B A6, M 10 S39RA N chlora or bromo: and

hexadecynyl, 3-octadecynyl and the like. 20 The term "heterocyclyl group”

it ed either alg eeno&[“rt‘ocﬁmﬁ@‘,‘%da‘ﬁv(?igsarse“ﬁrt 2n %pt'%”r?f!lychﬁgrbos.“t”ted
terocyclyl" reférs to moriocytlic or polycyclic heter6cyclic groups

containing at least one heteroatom atom selected from nitrogen, sulphur

5 ﬁé‘l%é’ﬁ%%e_“ 'rgf%éeu(itggg glel}l%fsolcryc(fllliﬁggos% s,lg%lsjcc)l %al}‘l%%om?mpog PBT) compounds,

10

15

eterocyclic groups, such as, unsaturate -membere
freteromuimobyelic grogdscahtainiingeh 40: 4 nitrogen atoms, for example,
pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyridyl, pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyl, triazolyl or tetrazolyl; 30 saturated 3 to 6-membered
hetefémonocyclic groups containing 1 to 4 nitrogen atoms, such as,
pyrﬁom' qﬁ imidazolidinyl, piperidino or piperazinyl; -62- unsaturated
€ ®rocyclic groups containing 1 to 5 nitrogen atoms, such as
indolyl, isoindglyl, indolizinydbepzimidazolyl, quinolyl, isoquinolyl,
indazolyl, benzotriazolyl or tetrazolopyridazinyl; 5 unsaturated 3 to

6-membered heteromonocyclic group containing an oxygen atom, such
as, pyranyl or furyl; unsaturated 3 to 6-membered heteromonocyclic

grouptcontaining 1 to 2 sulphur atoms, such as, thienyl; 10 unsaturated 3
to 6 bered geteromonocyclic group containing 1 to 2 oxygen atoms
end “Y'to B'nitrogen atoms, such as, oxazolyl, isoxazolyl or oxadiazolyl,

satur&ted 3 -membered heteromonocyclic group containing 1 to 2
oxygen atoms and

=

N/
N</ PB-1050

Cl
AN
cl N’ HCl
OH  HN_ -
T PB-1051
Cl
AN
cl NP
OH  HN

j\/\NH

N</ PB-1038
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15 to 3 nitrogen atoms, such as, morpholinyl; unsaturated condensed
heterocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen
atoms, such as, benzoxazolyl or benzoxadiazolyl; 20 unsaturated 3 to
6-membered heteromonocyclic group containing 1 to 2 sulphur atoms and
1 to 3 nitrogen atoms, such as, thiazolyl gy thiadiazolyl; saturated 3 to
6-membered heteromonocyclic group containing 1 to 2 sulphur atoms and
1 to 3 nitrogen atoms, such as, thiazolidinyl; and 25 unsaturated
condgnsgd heterocyclic group containing 1 to 2 sulphur atoms and 1 to 3
nitrogen & ato » such as, benzothiazolyl or benzothiadiazolyl. Preferably

G rogyclyl is an unsaturated 5 or 6-membered heteromonocyclic

p 30°containing 1 to 3 nitrogen atoms such as imidazolyl or pyridinyl;
a satttated 5 or 6- member@d-h romonocyclic group containing 1 to 4
nitrogen atoms such as -63- imidazolidinyl or piperazinyl; or a saturated 5
or 6-membered heteromonocyclic group containing 1 to 2 oxygen atoms
and 1 to 3 nitrogen atoms such as morpholinyl. The term "aryl" used either
alone or in compound words such as "optionally substituted 5 aryl"
denotes a carbocyclic aromatic system containing one, two or three rings
whergin [such rings may be attached together in a pendent manner or

e term "aryl" embraces aromatic radlcals such as

the acvyl is optiﬁhally substltBIEd(pmienyl such as 4- halophenyl more
preferably 4-fluorophenyl or 4-chlorophenyl. 10 The term "halo” refers to
fluorine, chlorine, bromine or iodine, preferably fluorine, iodine or chlorine,

ining radicals preferably 15 each having alkyl portions
a{l:on atoms. Examples of alkoxy include methoxy,

% butoxy anggerputoxy. The term "optionally substituted
thin" refers to optional substituents such as radicals containing a linear or
branched alkyl of 1 to 10 carbon atoms, preferably 1 to 6 carbon 20
atomg;more preferably 1 to 4 carbon atoms, attached to a divalent
sulphur a Qm.

7

Cl N .HCI
OH  HN_ PB-1104

CONHEt
NN
\ P
Et N
OH .HCI

PB-1137

\
N ~

HCl PB-1066

Z\ /Z

Cl
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Examples of alkylthio radicals include methylthio, ethylthio, propylthio,
butylthio and hexylthio. The term "optionally substituted" refers to a group
which may or may not be further 25 substituted with one or more groups
selected from alkyl, alkenyl, alkynyl, aryl, aldehyde, halo, haloalkyl,
haloalkenyl, haloalkynyl, haloaryl, hydr% , alkoxy, alkenyloxy, aryloxy,
benzyloxy, haloalkoxy, haloalkenyloxy, haloaryloxy, nitro, nitroalkyl,
nitroalkenyl, nitroalkynyl, nitroaryl, nitroheterocyclyl, amino, alkylamino,
ylamino, alkenylamino, alkynylamino, arylamino, diarylamino,
i I ibenzylamino, acyl, alkenylacyl, 30 alkynylacyl, arylacyl,

no/,dia%{lyla%ino, acyloxy, alkylsulphonyloxy, arylsulphenyloxy,
jocytlyl, het /ocycloxy, heterocyclamino, haloheterocyclyl,
alkylStilphenyl, arylsulphenyiBcHtbbalkoxy, carboaryloxy, mercapto,
alkylthio, benzylthio, -64- acylthio, phosphorus-containing groups and the
like. Plrefgrably, the optional substituentis C1_6 alkyl, more preferably
= l; CF3; fluorine; chlorine; iodine; cyano; C1_6 alkoxy, more

3 Iymmxy; aryl; heterocyclyl; amino; or alkylamino. 5 The

ntiexidant®is used herein in its broadest sense and refers to a

groupswhich has the capadiy-t@gsact with a reactive oxygen species
such as a hydroxyl radical in such a way as to generate a non toxic
product. Examples include phenols such as 3,4,5- trimethoxyphenyl and
3,5-ditt-Bityl-4-hydroxyphenyl, indole amines such as melatonin and
ids:Other examples may be found the literature (Wright et al, J Am
e/ 10 123:1173-1183, 2001). The term "targeting moiety" is used
in its bf8adest sensganfjytefers to a group which will facilitate the
brain delivery of the drug by way of an active transport mechanism. The
targeting moiety is recognized by specific transporter enzymes integral to
15 the klood brain barrier and these transporter enzymes then provide a
m igH: drug to be imported into the brain. Typically such
i (ters a dium dependant and their substrates contain
carboxylic acigs such as asegrig@cid and L-glutamate. Conjugation of
the targeting moiety to the drug is enacted so as to retain the acid moiety.
20 The term "metal chelator" is used herein is distinguished from the
previgusly known concept of "chelation therapy". "Chelation therapy" is a
S jated-clinically with the removal of bulk metals such as in
Wilsop lgijéeae, B-thallesemia and haemochromatosis.

OH  HBr PB-1107

OH PB-1149

OH " her PB-1161
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The salts of the above compounds are preferably pharmaceutically
acceptable, but it will 25 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 pharmagestbtigally acceptable salts include
salts of pharmaceutically acceptable cations such as sodium, potassium,
lithium, calcium, magnesium, ammonium and alkylammonium; acid
additionssalts of pharmaceutically 30 acceptable inorganic acids such as
hydrqc Li):)o‘ghophosphoric, sulphuric, phosphoric, nitric, carbonic,

suI/Lamic nd hydrobromic acids; or salts of pharmaceutically
Acceptable organic acids such as acetic, propionic, butyric, tartaric,
mal&it, hydroxymaleic, -65PBrhb#t, citric, lactic, mucic, gluconic, benzoic,
succinic, oxalic, phenylacetic, methanesulphonic,
trihalomethanesulphonic, toluenesulphonic, benzenesulphonic, salicylic,
sulphan?lic, aspartic, glutamic, edetic, stearic, palmitic, oleic, lauric,
panto efjc, tannic, ascorbic and valeric acids. 5 In addition, some of the
s of the present invention may form solvates with water or
commnon organic solvents. 8Bchigglvates are encompassed within the
scope of the instant invention. 10 The term "pro-drug” is used herein in its
broadest sense to include those compounds which are converted in vivo
to theboyve compounds. Use of the pro-drug strategy optimises the
' e drug to its site of action, for example, the retina. In one

5 he term refers to the presence of a C1_6 alkyl or arylester moiety
whjch Is designed to resist Itﬁ/_clrpjlgsis until the pro-drug has crossed the
BBB. In a second aspect, the term refers to 15 the attachment at position
2 of an antioxidant group, in particular the 3,4,- 5trimethoxyphenyl moiety
or derivatives thereof. Exposure to the prooxidative environment of the

ri@ lead to hydroxylation of the 3,4,5-trimethoxyphenyl group
olgi

to/give a 2-hydroxy-3,4,5-trimethoxyphenyl substituent, the hydroxyl group
bf which acts to enhance the binding properties of the above compounds.
20 THe term "tautomer” is US8d hetein in its broadest sense to include the
above compounds which are capable of existing in a state of equilibrium
between tyo isomeric forms. Such

ZaN | NN
H
NNy
OH PB-1160
s
NN
| N/)
OH PB-1168
Cl (o]
NH
al N/ NEtz

OH

HBr PB-1128
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compounds may differ in the bond connecting two atoms or groups and
the position of these atoms or groups in the compound. 25 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 e 'isging in enantiomeric forms. 30
The compositions of the present invention comprise at least one of the
above compounds together with one or more pharmaceutically
acceptahle carriers and optionally other therapeutic agents. Each catrrier,

- .

8f the"composition and not injurious to the subject. Compositions include
thos&@'suitable™for oral, rect%é,ﬁéé&l, topical (including buccal and
sublingual), vaginal or parenteral (including subcutaneous, intramuscular,
intra\élenoous and intradermal) administration. The 5 compositions may
convenie tly/be presented in unit dosage form and may be prepared by
S wigll known in the art of pharmacy. Such methods include the
bringing" itito association the active ingredient with the carrier
whichrcongfitutes one or meyig_gggessory ingredients. In general, the
compositions are prepared by uniformly and intimately bringing into
association the active ingredient with liquid carriers, diluents, 10 adjuvants
and/or excipients or finely divided solid carriers or both, and then if
necessary shaping the product. The above compounds may be
istered orally, topically, or parenterally in dosage unit formulations
tontainithg conventional non-toxic pharmaceutically acceptable carriers,
15 &fjuvants, and vehicles.pﬁiéltggm parenteral as used herein includes
subcutaneous injections, aerosol for administration to lungs or nasal
cavify, intravenous, intramuscular, intrathecal, intracranial, injection or
infusio tg;bﬁ'lﬁges. Intra-ocular administation is particularly useful. 20
;I'Ib%fe;;nt nyention also provides suitable topical, oral, and parenteral
phagpaceutical formulationsgsfgruge 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,
troc(hke?ipowders, granules, emulsions, capsules, syrups or elixirs.

‘ S

"acabl 3" inchza sense of being compatible with the other ingredients

N N
Y N/) ®N
OH PB-1241
Cl O /
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The composition for oral use may contain one or more agents selected
from the group of 25 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 saccha[i$ Suitable disintegrating agents
include corn starch, methylcellulose, polyvinylpyrrolidone, xanthan gum,
bentonite, alginic acid or agar. Suitable flavoring agents include
peppermynt oil, oil of wintergreen, cherry, orange 30 or raspberry flavoring.
Suitahle pfeser tiyes include sodium benzoate, vitamin E,
capheral, j}orblc acid, methyl paraben, propyl paraben or sodium
hlt?é Suitable IubrlcaB(i?1 i)‘#l%?ede magnesium stearate, stearic acid,
sodium oleate, sodium -67 or talc. Suitable time delay agents
include glyceryl monostearate or glyceryl distearate. The tablets contain
the actiye mgrqdlent in admixture with non-toxic pharmaceutically
acceptable exaipients which are suitable for the manufacture of tablets. 5
eselexcipi may be, for example, (1) inert diluents, such as calcium
E'arb ate, lactose, calciu ate or sodium phosphate; (2)
granulatlng and disintegrating agents such as corn starch or alginic acid;
(3) bihdifg ageglts such as starch, gelatin or acacia; and (4) lubricating
ag Nﬁth s agnesium stearate, stearic acid or talc. These tablets
codlfed or coated by known techniques to delay disintegration
and @tsorption in the 10 gd3bBdiRbdstinal 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.
Coatjhg may also be performed using techniques described in the U.S.
0s.M 256,108 4,160,452; and 4,265,874 to form osmotic
e Hc tablets for control release. 15 The above compounds as well
as thepharmaceutically-act\@ Bijént 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 ifftrafocular, intravenously, intraarterial, intraperitoneally,
scularly; subcutaneously, 20 intracavity, transdermally or infusion
mple; tic pump. For in vitro studies the agents may be
add d or dlssolve n an apggsopsigie biologically acceptable buffer and
added to a cell or tissue.

cl o =N
o)
N NS
2
cl N
OH
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Preparations for parenteral administration include sterile aqueous or
non-aqueous 25 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 salirie and buffered media.
Parenteral vehicles include sodium chloride solution, Ringer's dextrose,
dextrgse&nd sodium chloride, lactated 30 Ringer's intravenous vehicles
include fllid and nutrient replenishers, electrolyte replenishers (such as
thoase on Rlngers dextrose), and the like. Preservatives and -68-
@lv sﬂﬁay also be present such as, for example, anti-microbials,
anti-&idantsNMsaelating ageRsl aidwth factors and inert gases and the
like. The present invention includes various pharmaceutical compositions
useful for 5 ameliorating disease. The pharmaceutical compositions
accdtdiffg to one embodiment of the invention are prepared by bringing
eompound, analogs, derivatives or salts thereof, or

binations ofighe above compounds and one or more
phafHaceuti¥ally-active ageBtd2ffo a form suitable for administration to a
subject using carriers, excipients and additives or auxiliaries. Frequently
used carriers or auxiliaries include magnesium 10 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 15 acceptable
carriers include agueous solutions, non-toxic excipients, including salts,

vatives buffers and.the like, as described, for |nst nee, i
DS R AR Bt 0 R My o plagked to form a

pmﬂ)@)gamni ]Shlelarlusmm@tstmaprﬁdwmgulaﬂ;hﬁﬁdlvdrqarltmh $Aodicapto represents a
| I in;

e oA, ol ol gronic acd o

ml‘éneth%elp&draphlb&amweﬁmandw ok¢hatedarious 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.
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25 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, ggily doses may be appropriate.
The administration of the daily dose carn be carried out both by single
administration in the 30 form of an individual dose unit or else several
@nger er dto§e unlts an d %I!: Q dbt%y nc?(%ln Ae gd@nlstra}a[%af subdivided

0Ses At spec Ghtervals harmaceuti compositions
according to the invention may be admlnlstered locally or systemically in
a therapeutically effective dos Y Athounts effective for this use will, of
course, depend on the severi e} é’s‘e\xawj the weight and general
state of the subject. Typically, Ldo ages use |nu}/|tro may provide useful
guidance in the amounts 5 usefy{ for.i itu__a}amy\lstratlon of tiEXT)
pharmaceutical composi j fmal mogels y be used to
determine effective dosaé% "for tregtment of the tytttoxic side effects.
Various considerations are describeH, 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,
forgxample, calcium carbonate, calcium 10 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
ﬁa[gfgﬂ ol gllglgs(agfﬁg&eﬁyﬁ&gﬁﬁg@smns normally contain the active
materials in admixture with excipient$ 15 suitable for the manufacture of
agueous suspension. Such excipients may be (1) suspending agent such

1§%¥P'ﬁ Sﬁgﬁxymethyl cellulose, methyl cellulose,
hydroxypropylmethylcellulose sodium alginate, polyvinylpyrrolidone, gum
tragacanth and gum acacia; (2) dispersing or wetting agents which may
ﬁs(@}i‘%@%u)ﬁ\?%‘dm”g phosphatide such as lecithin; (b) a
condensation product of an alkylene oxide with a fatty 20 acid, for
example, polyoxyethylene stearate; (c) a condensation product of
?thylt%(?gtﬂégdﬁltﬂ"mearjﬁ 9t8hx?iﬂc§!'9{‘?§'%ﬁé‘éﬁ&?'fé d@@@mﬁm ered N-containing
heptadecaethylenoxycetanol; (d) a condensation product of eth ene
Mdmwwmdbpamﬁémrcd@nlbéd from a fatty acid and hexitol such as

Pﬁ”@&%@@ﬁﬁﬁr@f{%% é%alg\ggndensatlon product of

thylene oxide with a partia ester |ve rom fatty acids and hexitol

anhydrides, for

(1) Formula XXII

| (XXII)
—1
(RY) /\ R,

m N
RH

in which R, Rl, 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
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25 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 30 spentioned above. The sterile
injectable preparation may also a sterile njectable solution or suspension
in a non-toxic parenterally-acceptable diluent or solvent, for example, as a

ﬁg%ﬁé%%’%%%ﬁ%eﬁ i(ﬂzdém%[gat%eaaﬁgﬁ%?cpell% Vvehi(i\lfosr%glrgeo%%\f%rfnﬁl 1s chlorine,

0- empldyed are water, Ringer's solution, an oni

spdimelghkorsstseidtiphednl addtitiony chielitgl, fiét RS RireicombecttioRallynd R’ are

emploved as a solvent or sus in dium..For.this an
A R AR R VSR
In addition, fatty acids such as oleic acid find use in the preparation of 5
ctables. The above ¢cpm s may also be administered in the form
tfy]ﬁ 0185 e 1415,30 WROHOES, Iso be administered in the f

1CU eéarrlg €S are Sno . . .
of liposome delivery systems, such as small unilamellar vesicles, large

formed from a arietyf pho pids, such as|cholegterol,
stearylamine osphatidyksholines. The aBo mpounds may also
be presented 3 'ge form of veterinar positigns, which may
be preparéd, ple, by methods thatare ptional in the art.
Examples of sych veterinary compositions inclu ide those adapted for: 15
(a) oral administratiggs external application, for example drenches (e.g.
agueous or non- aqueous solutions or suspensions); tablets or boluses;
powders, granules or pellets for admixture with feed stuffs; pastes for
application to the tgngue; 20 (b) parenteral administrgtion for example by
subcutaneous, intfamusgular or intravenous injection| e.g. as a sterile

solution or suspe#Asiap: oryyhen appropriate¥ b gmary injection
Or solution is introduced s udd/e via the teat; 25
N O

where a suspe

(c) topical g ~e4f. as a cream, ointme 9pray applied to the
skin; or (d) intravgginally, e.g. as a pessary, crgam or foam. The present
invention is furthePdescribed by the following non-limiting Examples.

1067 1049

unilamellar vesigles, &d mul 'eIIaroesicIes.uLiposomes
.‘ /.

(i1) Formula XXIII

= ‘ \'T'
RYs 1 T 1
(RYq  (XXIID)
X N/
RH

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

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.
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30 -71- EXAMPLE | PB compound mediated dissolution of aggregated
abeta 1-42 Abetal-42, is available from the Keck Laboratory, Yale
University School of Medicine. 5 PBS(pH 6.6): Sigma Cat# D-8662.
Zn(ZnC12): BDH Cat# 100884E. (Dissolved in water in 1mM
concentration) DMSO: Ajax Cat# 2225. 'g?igflavin 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 10 peptide
ol eeQH%ﬂS{ﬁ if 93;»@3&8‘9, byemgvasured absorption at 214 nm in UV
specﬁomexter.p n aggregéltion reactive mixture (per one concentration of
one testing compoung) is set us as follows: Abeta:25 M, ZnC12 50 M,
ThT 50 M, PBS tg'make,up to 500 I. The tybe iSwrapped with foil and
incubated at 37 degrees| by rotation for 24 houzsj\./IX serial dilution of each
test compoung is up in DMSO, for e €: 100 M, 500 M, 1000 M,
15 2500 M and 5000, M. The final concentratigns are 1, 5, 10

M. 5 | of each~Qf theSe compounds isplacedin.a centrifuge tub I
of DMSO i add bdfh negativd psitive Ytontrol tUbes. 495 plo
5 (aft}r ; i .

positive control is aggregates plus DM$O. The tubes are inc@bated at 37
degrees for 28turther 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. 25
(iD- EXamrIEXXPYst mortem screening The BAS assay is adopted for
post mortem retina. Using a trephine, 6 mm diameter 5 regions of
peripheral retina from frozen dg Rre dissected. Following

%ells are removed by gentle
agitation in PBS buffe),;Fottpwing removalofthe BPE cells, stxipe pf the
Bruch membrane are cut fro / (R

RH

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

Preferably R' is located at positions 2, 5 and/or 7 and is selected from halo and CH,NR‘R®

in which R* and R® are independently selected from H and C 4 alkyl.
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4 samples are prepared: 10 1) Control 2) 100 pM TPEN 3) 100 pM
PB-1033 4) 250 pM PB-1033 15 Following a 30mins incubation samples
are washed 3 times with PBS and then 10 M ZP1 (fluorescence sensor
for zinc) application for 10 mm. Samples are then washed 3 times and the
labeling visualized using a fluorescence and confocal microscope. 20 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. 25 The test results are in
the form of fluorescence imaging from a confocal microscope of the 4
Baniplesdegtled ancthioExdrlple. 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 Iabeli

month. Readouts are taken at baseline and then at 1| month and Include:
1. microperim@tty; and 10 2. multifocal retinography.9f'the retinad“&l&
relieved of oxidative stress after MPAC treatment, it should be reflected
by stabilizatidP6f these markers of retinal health. 15 EXAMPLE 4
Assessment of Compounds

cl cl
N N
~ N
= P
cl N cl N
OH OH
1064 1065
(iv)  Formula XXV
(XXV)
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The following Assays were used in the assessment of the compounds for
suitability for use in the methods of the invention. 20 Assay 1.
Fluorometric H202 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 dichloroflugroscein diacetate (DCF;
Molecular Probes, Eugene OR). The DCF solution (5mM) in 100% 25
dimethyl sulphoxide (previously purged with argon for 2hr at 20C) was
deacetylated in the presence of 0.25M NaOH for 30min and neutralized
at pH 7.4 to a final concentration of 1mM. Horseradish peroxidase (HRP)
stockicoRitRh waspepareddefibhd dopFbimilaThe reactions were carried
out in PBS, pH 7.4 in a 96 well plate (total volume =250pt/well). The
reaction solutions contained AB 1-42 at concentrations in the range of 30

BritvatdyL R, isdppaedyichusithelalen(@ioGlydvas pepa by cadidimgly substituted
C12t 0k 1 6 to the zthe portlon
8 TR [ R e IR AR SR e

Ecrmtdeacetylated DCF 100M, and HRP, 0.1M. 1-10M 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
BirG:ford-#dangplennre Cavaiade @00 units/ml) and H202 (1-2.5M)
standards in PBS pH 7.4 may be included as positive controls.
Fluorescence was recorded using a plate reader witH' excitation and
emission filters at 4 '
may be established|by comparingd fluorescence with t 0

Inhibition g H 5 ctigA was assayed b/lnclu ing a
concentration ofitest cdmpourt¥(s) in the test F
MeQOC
Neuroto WSays Rrimary cortical nelronal cultu es 10 Efortlcal
cultures wereprepared as previously described (Whige et al.,
Neuroscience 18:620]65%217, 1998). Embryonic day 14 BL6JxI295v
mouse cortices were removed, dissected free of mel¥ittges and
dissociated in 0.025% (wt/vol) trypsin. Dissociated cells were plated in 48
well culture plates at a density of 2 x 106 cells/mL in MEM with 25%
(vol/vol) FC&.and (vol/vol) HS and i t 37C, 2hrs. Media was
then replaced N

ZT

1070 o OH HN

(V) Formula XXVI

(RY)m

N X ) (XXVI)

in which R, R', m and q are as defined for Formula I.
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15 with Neurobasal media (Invitrogen Life Technologies) and B27
supplements (Invitrogen Life Technologies). Cultures were maintained at
37C in 5% CO2. Prior to experimentation, the culture medium was
replaced with Neurobasal media and B27 minus antioxidants (Invitrogen
Life Technologies). 20 Assay 3. MTS Asgay 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

i‘re 0% Rﬁé cfsail)%%g %?h??" Tgcz%gr%gg e%ﬁ? O?ethl) E%T&Q&e%‘}{g %qn? optionally

incub quo S are measure
smmmpdemhmteﬂmm%ﬁ, %\ﬂsshmmmwwémsmmm@rmula I.
Cytoxicity Neuronal cortical cells were cultured for five days as per Assay
2 in NB media and B27 supplement. 30 On day six the test compounds
Rreferadded tpiteane sitowal ledtheultures in NB media and B27
supplement minus antioxidants. Test compounds were dissolved in 100%
DMSO to a concentration of 2.5 mM (IOnM if excess compound was
weighed out per vial - then diluted to 2.5rgM). 2.5mM stock 35 solution
' King solutions of 250M, 25M, 2.5M.
directly to ceIIs instead they Were

-75- Test compounds
added to a 484

Plate™: 5 Tg el plat add Well 1: 576 pl NB+BZ7(n Z ant)* +
24 12.5M te ell 2 : 576 pl NB+B27(no antig ) + 24
125M tes Well 3:576 pl NB+B27(no aqtioxiday 4 1250M

test compound IWell 4: 576 pl NB+B27 (0 anti®xidani +24 .5M test
compound 10 WEIl 5 : 5788 NB+B27(no antlo idant)|t+ 24 125M test
compound Well 6 : 576 pl NB+B27(no a da
compound Well 7 : 576 pl NB+B27(no antipxidant) + 24 pl test compound
diluent** Well 8: 600 pl NB+B27(no antioxiekant)

1069
2N
N X
N

OH

1048
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15 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) 20 On completion
of the assay, 1/10 volume MTS was addgd per well of plate (ie 25U 250
). The plates were incubated at 37C for 2hrs, and then absorbance was
read at 560nm. Assay 5. Human Brain Amyloid Solubilization Assay 25
This assay W%nferf%rmed | Eto assess the ability of a test
compound to mobilise rAnag as an example form of amyloid, from the
insoluble to the soluble phageipf an extract of tissue from post mortem
human AD brain. Up to 0.5 g of e-bearing cortex without meninges
was homogenized using a DIAX homogenlzer (Heudolph and Co,
Kelheim, Germany) or other suitgble r three 30-second perlods
at full speed in 2 ml of ice-cold phogphaterbufited &line, pH 7.

i i fraction, the ho%oge%ate
was centrifuged at 100,000 x g for 30ynm ahd the supernatant removed.
Alternatively, the tissue was freeze drigd then pulverized to form a
powder which was then weighed out into aliquots 35 for extraction as
above. Supernatant, either freeze-dried and resuspended or in
unconcentrated form, was dissolved in 200 pl of Tris-Tricine sodium
dodecyl sulfate (SDS) sample buffer pH 8.3 containing 8% SDS, 10%

o wibidaBlowth anofe Aligebsd10r Formulweke then boiled for 10 minutes
before SDS-polyacrylamide gel electrophoresis. The insoluble fraction of
the cortical samples was obtained by resuspending the initial pelleted

Beafapidln R risl lotpledspinatétionserandsaiinend isogkteiiid forohelisand (CH,),.NR’R’
W?&?ho'kwﬁﬁitﬁegr@%lﬁg'lﬁ‘eﬁ%d% of sample buffer as above. 5

Tris-Tricine polyacrylamide gel electrophoresis was performed by loading
appropriately diluted samples on to 10% to 20% gradient gels (Novex,

§§5hﬁ)'881 g%aé)afr%”s%"(‘!% By fkansfer on to 0.2-m nitrocellulose membrane
(Bio-Rad,Hercules, CA). A(3 was detected by using monoclonal antibody

W02 which detects residues 5 through 8, 17 (or another itable

anti-

Cl

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 C;4 alkyl such as methyl or ethyl
and C,6 cycloalkyl such as cyclopropyl.
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mouse 1gG (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 A1340 (Keck Laboratory, Yale University, New Haven, CT) as
reference standards. 15 Blot films were 3 anned by using a suitable
imaging system such as the UVP gel documentation system, and
densitometry performed using suitable software, eg UVP Labworks. The

namic .t fthe fil scapner was determl ed by using a ste
T e R A oS BT R 00 8 SUERAARIR substited
alamylZctderotts Zmlmo\bmublmdp@fahknwmrmoiga&dgcmwmw hENeng at least one
%%”““abge r%%‘%lc’fb@ﬁé‘ e'}%it % IS{%Z%F IC A0S PLINE 1 atoms, more

no- and dimeric A s was ase compa son ° with & curve
pistaiably by scan ma@qndtdemsﬂdinahnplei the dﬂmjzabmh@bmpbélsdm allyl, ethenyl,
WhICh h nal intepsity is lqw after preliminary, assay may. )
ST, R Bt 3 B SR Mopeniepy, 1-methy1
%mp@&mbslmmlﬁzwaﬂj’@mb%@mﬂl gélleptdinds arddptenyl, 1-octenyl,

i r | Nntifi 0 :
T e s T B R R R R R eny, 1.0
pl@tmdmnglIhb%ﬁ}@bmcyt@dmbrhchﬁnlmkadtewbolrfbbamﬂlcmmpérédwiﬂhexadienyl,

f T
L N T SO S
fetrenybaadahe lkk@rtlcal samples and the soluble fraction comprising
monomeric and/or oligomeric soluble All 35 -77- Assay 6. Effect of

Administration of Test Compounds on AD deposits in Transgenic Animals
Thartsgn nidknoyiSesaddéhenadoavaitableciopeundmicedsofucb aofogieeaally substituted

ﬁrﬁef@%%g'@ﬁatg@%]ﬁr& §zﬁ?c%%dpc%%ip§9&§afy%§ f&‘mg!ﬂ one carbon-
Isease, a%

troph ateral sClerosis (ALS); 5 Huntington's
@régmf@mlgab@midﬁeés@ (4] m}rbpwaaémn@mr&hhﬁ 6f thel hagrgeni@toms, more

QRELS (Ph AZORURSSS AlRese e ME Rl 6}5&@%?'?0 {RB2-butyny!
fe:?hlgh |§1p0|dence of cataract. Thesepig:lmal models were gp for s
Tenmtigylneprentiods of-eatynyl, 3-pentynyl, 4-pentynyl, 2-hexynyl, 3-hexynyl, 4-
hexynyl, 5-hexynyl, 10-undecynyl, 4-ethyl-1-octyn-3-yl, 7-dodecynyl, 9-dodecynyl, 10-
dodecynyl, 3-methyl-1-dodecyn-3-yl, 2-tridecynyl, 11-tridecynyl, 3-tetradecynyl, 7-

hexadecynyl, 3-octadecynyl and the like.

The term “heterocyclyl 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;
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invention. 10 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 15 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

walsrmaze.acqordinoia siandard methods, The deneral NEgANd, g, quch as
eing of the animals was also sure eve’g% ay by ab]fn%f

opletgtor,i20indsihgd, a ﬁnvéopzmyintd@alzsnalmlyich gubjebtivehsoaoesodyl, indazolyl,

ombtqugt%ln off arures ncluding. motor activity, alertness and general
alth S|gn ssayZ/D %p(}iu Eﬁy ésay Stock solutions of compounds of

formula | or Il (LmM) were prepared in dimethyl 25 sulfoxide. Compounds
whigh, didnot diss e}’ng)‘"% eil %%%89 Ry tso'o‘{lb'%é'\&nﬁﬁe DMéoeﬁtQt% such as,
?utlons wiere diluted 1 60'into B%g Compoun% which gave a
p}eanﬁoiuﬁvmylwere classed as soluble (Y) whlle those compounds which
gave a translucent suspension after dissolution in DMSO were classed as
“crashed out" (C). 30 Assay 8. Physiochemical Properties Polar Surface
mlmm[htﬁ@r(sr(ﬁ@mred)lhctsmfa@@oayeawng wengicaieu lated2usiphur atoms,
ﬁhv(\/]I 19% d program available through "Molinspiration”, a package for
ation of molecular properties. 35 -78- Turbidimetric Solubility
Measurements The solubility estimate was measured at both pH 2.0 and

BhLRarLhiS {5 VAthin, g H'ﬂe{é}%g%ﬂ?&??gﬁ‘é‘ #‘8@”&&%}1‘?{? {9 1BLycen atoms and

proximal gastrointestinal tract in hu ompounds were

Hikssd it 2o DB, i elppsopr e dosoannalibos exaditzelykpiked 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

Nephsibmhérg-tocabrsethimiczosobitityl rastaipBwnariEng Livyd oAxgen atoms and 1
G dgert Rt /&en20Mor ARG P values

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

nitrogen atoms, such as, benzoxazolyl or benzoxadiazolyl;

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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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. E Log D 15 Effective Log D values were
measured using a chromatographic method employing a SUPELCOSIL
LC-ABZ column using an octanol saturajed mobile phase at pH 7.4. See
F. Lombardo etal, J. Med. Chem. 2000, 43, 2922-2928. -79- EXAMPLE 5
Properties of PBT Compounds Table 8 provides the properties and

structures of particularly. preferred PBT cqmpounds 5Whi§']f Il within the ..
TSR R Ao, Rediite 8 ANDEBBBGGG IR Rt rocetic group
&fficacy Piaild Piystocoherichl v BvotifioaameduShfetyderplitdingtop

rties H202 Cymmx CuT)f Disaggr Parent ClogP Toxicity' Mice Tg 1C5(%

viable egation MW/ at 30 plasma mice, (pM) at 1 and BASd PSA ElogD

g/ kgrootositt’ lopdd ) ¢itR$roalraigom’ 1€logDp(@)dPBo8ds Gut®,a50:5p887aby substituted
%lggd%%%lg ,CIN /bo%ylg% Naro’}ln"c}{ilc\l s%l[é%loc%n%inlzi)r% %Qe?§w% 56r5 Qh?eses'r%?gs wherein
such rings may be attached together in a pendent manner or may be fused. The term “aryl”
embraces aromatic radicals such as phenyl, naphthyl, tetrahydronaphthyl, indane and
biphenyl. Preferably, the aryl is optionally substituted phenyl such as 4-halophenyl, more

preferably 4-fluorophenyl or 4-chlorophenyl.

The term “halo” refers to fluorine, chlorine, bromine or iodine, preferably fluorine, iodine

or chlorine, most preferably chlorine.

The term “alkoxy” refers to straight chain or branched oxy-containing radicals preferably
each having alkyl portions of 1 to about 6 carbon atoms. Examples of alkoxy include

methoxy, ethoxy, propoxy, butoxy and tert-butoxy.

The term “optionally substituted thio” refers to optional substituents such as radicals
containing a linear or branched alkyl of 1 to 10 carbon atoms, preferably 1 to 6 carbon
atoms, more preferably 1 to 4 carbon atoms, attached to a divalent sulphur atom.
Examples of alkylthio radicals include methylthio, ethylthio, propylthio, butylthio and
hexylthio.

The term “optionally substituted” refers to a group which may or may not be further
substituted with one or more groups selected from alkyl, alkenyl, alkynyl, aryl, aldehyde,
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,



10

15

20

25

30

NNNMnN O'so0 O'$O PB 0.70 Neuronal BAS: Inactive 145.16 2.08
42 cells: 227% 93,36 (1pM- 100M) OH PB NHp >10 Neuronal BAS:
233.10 1.53 44 cells: 191% 108,71 (1PM- 10M) OH .HCI PB 0.40
Neuronal BAS: 8.5, 36.1 214.05 3.34 45 O cells: 387% 98, 75 (1M-\
IOnM) CI ~ N OH -80 In vitro Efficacy Pggfile Physico-chemical In vivo
Efficacy and Safety Profile prop rties H202 Cymmx CuT)f Disaggr Parent
ClogP TOXICIty Mice Tg IC5(% viable egatiou MW/ at 30 plasma mice'

%}BPI(\)%@ ( oré(@ll?ﬁ%jﬁgelﬁgiﬁog%%iw ékgcg%lgcgeg | ﬁe?gfa(l:ﬁgr Ot'ilga(t)llgluonal substituent is
Ci. alkyl, more preferably C;_4 alkyl; CFj3; fluorine; chlorine; iodine; cyano; C; alkoxy,

more preferably C;_4 alkoxy; aryl; heterocyclyl; amino; or alkylamino.

The term “antioxidant” is used herein in its broadest sense and refers to a group which has
the capacity to react with a reactive oxygen species such as a hydroxyl radical in such a
way as to generate a non toxic product. Examples include phenols such as 3.4,5-
trimethoxyphenyl and 3,5-di-t-butyl-4-hydroxyphenyl, indole amines such as melatonin
and flavonoids. Other examples may be found the literature (Wright et al, J Am Chem Soc
123:1173-1183, 2001).

The term “targeting moiety” is used herein in its broadest sense and refers to a group
which will facilitate the brain delivery of the drug by way of an active transport
mechanism. The targeting moiety is recognized by specific transporter enzymes integral to
the blood brain barrier and these transporter enzymes then provide a mechanism for the
drug to be imported into the brain. Typically such transporters are sodium dependant and
their substrates contain carboxylic acids such as ascorbic acid and L-glutamate.

Conjugation of the targeting moiety to the drug is enacted so as to retain the acid moiety.

The term “metal chelator” is used herein is distinguished from the previously known
concept of “chelation therapy”. “Chelation therapy” is a term associated clinically with the

removal of bulk metals such as in Wilson’s disease, 3-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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46 cells: 91, 95 N OH PB 0.50 Neuronal BAS: 5,50 302.95 3.69 47 Br
cells: 412% 100,94 (1IM- 1V A100) Br N OH PB 0.25 Neuronal BAS:
317.35 4.69 56 cells: 311 80,25 (1pM- OH 100M) N off No PB 0.70
Neuronal BAS: 173.22 3.03 59 cells: 293% CHj 86,85 (1M- 10M) HjC ON
O HPB>108.5,44 756.51 68 0'sdN 96gv,_ci N o' PB 10 >20, 24 784.57

fumaric, citric, lactic, mucic, gluconic, benzoic, succinic, oxalic, phenylacetic,
methanesulphonic,  trihalomethanesulphonic,  toluenesulphonic,  benzenesulphonic,
salicylic, sulphanilic, aspartic, glutamic, edetic, stearic, palmitic, oleic, lauric, pantothenic,

tannic, ascorbic and valeric acids.

In addition, some of the compounds of the present invention may form solvates with water
or common organic solvents. Such solvates are encompassed within the scope of the

instant invention.

The term “pro-drug” is used herein in its broadest sense to include those compounds which
are converted in vivo to the above compounds. Use of the pro-drug strategy optimises the
delivery of the drug to its site of action, for example, the retina. In one aspect, the term
refers to the presence of a Ci alkyl or arylester moiety which is designed to resist
hydrolysis until the pro-drug has crossed the BBB. In a second aspect, the term refers to
the attachment at position 2 of an antioxidant group, in particular the 3,4,-
Strimethoxyphenyl 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 substituent, the hydroxyl 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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72N Cl P N CI-81 In vitro Efficacy Profile Physico-chemical In vivo
Efficacy and Safety Profile prop rties H202 Cymmx CuT)f Disaggr Parent
ClogP Toxicity' Mice Tg IC5(% viable egatiou MW/ at 30 plasma mice'
(pM) at 1 and BASd PSA ElogD mg/kg concert loped), (E) or ratione
ClogD (C) PB 2.5 Neuronal BAS: 263.30 3.70 89 cells: 233% 100, 75 (1
M- 10,) P uox Poe PB 0.5 Neuronal BAS: 328.39 3.75 116 cells: 81, 60
220% (1 OuM- 10M) 001 a0 PB >10 BAS: 281.24 5.53 233 330% O

I()Illljzi\lzlmlilclélil’[gc%ly “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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F PB >10 BAS: 357.80 4.18 470 193% (0.1 )M 5M) PB <0.9 Neuronal
BAS: 300.16 4.67 806 -. cells: 311% 100, 97 (InM- 100M) arrv OH PB
<1.8 Neuronal BAS: 297.36 5.35 809 cells: 146% 97,26 (1M, 100M) rv i
off -82 In vitro Efficacy Profile Physico-chemical In vivo Efficacy and
Safety Profile prop rties H202 Cymmx CuT)f Disaggr Parent ClogP
Toxicity'Mice Tg 1C5(% viable egatiou MW/ at 30 plasma mice' (pM) at 1
and BASd PSA ElogD mg/kg concert lopM), (E) or ratione ClogD (C) PB

ee %?o%% B%lsntgl?ls ¥1me %31a§/19g%% IsS 11’%(%4({6 glycery 7r7n](')1:1|'(())£el\gfatfel:d()fl) glyceryl
distearate. The tablets contain the active ingredient in admixture with non-toxic

pharmaceutically acceptable excipients which are suitable for the manufacture of tablets.

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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OH3 PB <1.1 Neuronal BAS: 285.73 4.23 814 cells: 209% 97,31 (1M- a
100M) on PB/<2.5 BAS: 292.43 6.22 847 271% (1pM N 100M) PB
<0.7 Neuronal BAS: 298.77 4.50 851 cells: 362% 9785 (100M) u NMe~
OH PB 2.1 Neuronal BAS: 325.41 5.75 852 cells: 220% 93,34 (1pM- C,
100M) rv OH PB 0.77 Neuronal BAS: 336.14 4.97 853 F F cells: 221%
95, 95 (InM, 100nM- 10M) Br N OH -83n vitro Efficacy Profile
Physico-chemical In vivo Efficacy and Safety Profile prop rties

other additives may also be present such as, for example, anti-microbials, anti-oxidants,

chelating agents, growth factors and inert gases and the like.

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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H202 Cymmx CuT)f Disaggr Parent ClogP Toxicity'Mice Tg 1C5(% viable
egatiou MW/ at 30 plasma mice' (pM) at 1 and BASd PSA ElogD mg/kg
concert IOpM), (E) or ratione ClogD (C) PB 0.78 Neuronal BAS: 269.73
4.50 854 cells: 100, 520% 100 (1uM- 100M) / OH PB <0.67 Neuronal
BAS: 269.73 4.80 859 a cells: 266% 98, {3 (1M- 10M) / off Ov, PB 0.79
Neuronal BAS: 415.16 5.76 860 cells: 160% 91,90 (1M- F/ 100M) F F
OH PB <0.91 Neuronal BAS: 20, 31.4 361.18 5.06 861 cells: 439%

%f?ﬁ Spar%%/é? Ce)lﬂlc]a'f)g(l)\ﬂtﬁp(%hll(?n% gcocggdlll\llge L%(r)otlﬂgll%%%tlgg 7rnA'c'11 ﬁeoa?dnql(smstered 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
phosphatide such as lecithin; (b) a condensation product of an alkylene oxide with a fatty
acid, for example, polyoxyethylene stearate; (c¢) 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 (¢) 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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100,52 (1M- OMe 100M) OMe ~ / OH PB <0.73 Neuronal BAS: 377.18
4.23 863 1\ cells: 386% / 91,35 (1M- OMe 100M) I~ N OH -84 In vitro
Efficacy Profile Physico-chemical In vivo Efficacy and Safety Profile prop
rties H202 Cymmx CuT)f Disaggr Parent ClogP Toxicity' Mice Tg IC5(%
viable egatiou MW/ at 30 plasma mice' (pM) at 1 and BASd PSA ElogD
mg/kg concert loped), (E) or ratione CiogD (C) PB 0.77 Neuronal BAS:
323.70 5.20 864 Q cells: 208% F F F 96, 93 (10M- 100N1) N OH PB

%@%Nyﬁj e %!/a% SRiI'nSgécler’?sA's(%Il?tfisori3 9@91 ?s”o 031508%d8 u6r?{0 cﬁj} 1(:]&2: solu 100 )In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending medium. For
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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N~ PB 0.23 >20, 32 156.2 1.56 898 Qt PB V A 0.99 Neuronal BAS:
243.25 4.01 913 10 450% 100, , 95 (1 M N 100M) F3C~ S BAS307.38
3.18 PB 1.9 (1 gM 915 Q~N) 100M) S,\\/NH HNC PB 0.11 Neuronal
BAS: 256.44 -0.58 933 cm cells: 127% 279% (1 (at1ONI) 100nM, CN
N~1J 10 ) CN N -85 In vitro Efficacy P[%Iel Physico-chemical In vivo
Efficacy and Safety Profile prop rties H202 Cymmx CuT)f Disaggr Parent
ClogP Toxicity' Mice Tg IC5(% viable egatiou MW/ at 30 plasma mice'

(pM) at 1 and BASd PSA ElogD m%@giﬁt loped), (E) or ratione
ClogD (C) PB 0.11 Neuronal BAS: 200.33 -1.85 934 cells: 293%

PB compound mediated dissolution of aggregated abeta 1-42

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 ImM 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 uM, ThT 50 uM, PBS to make up to 500 ul. 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 uM, 500 uM, 1000 puM,
2500 uM and 5000 uM. The final concentrations are 1, 5, 10, 25 and 50 uM. 5 ul 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 ul 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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CN ND 114% (at (1nM- 1J 10M) 10M) N N" U PB <0.1 BAS: 308.08 -0.36
942 N----\ 220% JN (luM-1 O) SJ PB 1.14 Neuronal BAS: 271.71 3.14
947 cells: 244% 100, 70 (IPM- OH OnM) ~~N OH PB 0.15 100, 100
BAS: 282.30 1.61 948 576% OpM N 0 10M) OH N N PB 0.43 Neuronal
BAS: 279.30 2.38 949 cells 201% m 96,85 (1M- O 100M) OHN N PB
0.15 Neuronal BAS: 293.33 2.51 950 celfs: 741% 95, 93 (1 gM- 100M)

EXAMPLE 2

Post mortem screening

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 uM ZP1

(fluorescence sensor for zinc) application for 10 min.

Samples are then washed 3 times and the labeling visualized 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.



10

15

20

25

30

/N OOHN C -86 In vitro Efficacy Profile Physico-chemical In vivo
Efficacy and Safety Profile prop rties H202 Cymmx CuT)f Disaggr Parent
ClogP Toxicity' Mice Tg IC5(% viable egatiou MW/ at 30 plasma mice'
(pM) at 1 and BASd PSA ElogD mg/kg concert loped), (E) or ratione
ClogD (C) PB 0.27 Neuronal BAS: 271_39_2.47 952 cells: 268%
70-07100 (1M-/0 100M) V OH N SN PB <0.42 Neuronal BAS:
285.33 2.93 953 V cells: 325% i O 94, 68 (1 M- A0 0 100M) OH 5 ~N
H3C PB OH 0.12 Neuronal BAS: 2 54 cells: 134% V A
100,100 (1M) O %&i%m:—g

Clinical trial

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,O, 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 (5SmM) 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 1mM. Horseradish peroxidase (HRP) stock solution was prepared to 1uM at pH 7.4.
The reactions were carried out in PBS, pH 7.4 in a 96 well plate (total volume
=250ul/well). The reaction solutions contained A 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 : 1ARB ), reducing agents
including dopamine (5uM) or ascorbic acid, deacetylated DCF 100uM, 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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OH N N PB >10 Neuronal BAS: 231.26 1.43 957 cells: 190% 106,96 OM,
N 100M) OH N H2N' PB 0.26 Neuronal BAS: 16.3, 174.20 1.03 968
cells: 101, 390% 31.6 97 (1M- 100M) P~N OH NH, PB 0.54 Neuronal
BAS: 188.19 2.83 969 cells: 385% 100, 95 (1M- 10M) OH N OH -87 In
vitro Efficacy Profile Physico-chemical ]& ivo Efficacy and Safety Profile
prop rties H202 Cymmx CuT)f Disaggr Parent ClogP Toxicity' Mice Tg
IC5(% viable egatiou MW/ at 30 plasma mice' (pM) at 1 and BASd PSA

ElogD mg/kg concert loped), (E) or ratione ClogD (C) PB O BAS: 318.14
Qf(_)mitg77%@p§%%4@po units/ml) and H,O; (1-2.5uM) standards in PBS pH 7.4 may be

included as positive controls. Fluorescence was recorded using a plate reader with
excitation and emission filters at 485nM and 530nM respectively. H,O, concentration may
be established by comparing fluorescence with the H,O, standards. Inhibition of AB H,O,
production was assayed by including a given concentration of test compound(s) in the test

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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p_NalonM, I - N 10M) CI~CI PB BAS: 350.44 5.39 981 0 580% (1M-
10M) N PB BAS: 283.42 -0.4 982 188% (1M- 10M) PB BAS: 268.38
496 983 N _ 278% N (luM- S 10M) PB BAS: 280.39 4.54 985 265%
10M) PB 3.6 Neuronal 18.4, 28 295.30 2.80 986 OH cells: 98,82 0 OH N
H,N -88 In vitro Efficacy Profile Physico- ggmical In vivo Efficacy and
Safety Profile prop rties H202 Cymmx CuT)f Disaggr Parent ClogP
Toxicity' Mice Tg 1C5(% viable egatiou MW/ at 30 plasma mice' (pM) at 1

and BASd PSA ElogD mg/kg concert )
Test compounds were not added directly to cells, instead they were added to a 48 well

‘Drug Plate’ as comprized below:

Preparation of “Drug Plate”:

To a 48 well plate add:

Well 1: 576 ul NB+B27(no antioxidant)* + 24 pl 2.5uM test compound
Well 2 : 576 ul NB+B27(no antioxidant) + 24 ul 25uM test compound
Well 3 : 576 ul NB+B27(no antioxidant) + 24 ul 250uM test compound
Well 4 : 576 ul NB+B27(no antioxidant) + 24 ul 2.5uM test compound
Well 5 : 576 ul NB+B27(no antioxidant) + 24 ul 25uM test compound
Well 6 : 576 ul NB+B27(no antioxidant) + 24 ul 250uM test compound
Well 7 : 576 pl NB+B27(no antioxidant) + 24 ul test compound diluent**
Well 8 : 600 pul 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
ul). 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 AP,
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
(SDS) sample buffer pH 8.3 containing 8% SDS, 10% 2-mercaptoethanol. Aliquots (10
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loped), (E) or ratione ClogD (C) PB 1.8 Neuronal BAS: 355.36 1.08 987
OH cells: 393% 9-8789 (1pM- 10nNI) OHN N ~N O PB OH >10
Neuronal BAS: 352.35 1.76 988 cells: 137% 93, 93 (1 gM- O 100M) of N
N N-~ O PB 0.40 Neuronal BAS: 293.37 2.51 990 cells: (1pM 57 (IM rv
97, OH N-C, 100M) N PB 0.47 Neurongl BAS: 265.32 1.11 991 cells:
96, 67 222% (1nM-1M) OH N N PB 0.53 Neuronal BAS: 5.27, 222.25
3.00 1006 cells: 463% 49.5

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-ul 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 AB4 (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. 911ST600, 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 A} 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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107, 75 (1pM- 10nM) ~ OH NI PB 0.23 BAS: 196.21 2.35 1026 186%

(InM- 10M) N\ OH -89 In vitro Efficacy Profile Physico-chemical In vivo

Efficacy and Safety Profile prop rties HeOe Cymmx CuT)f Disaggr Parent

ClogP Toxicity' Mice Tg IC5(% viable egatiou MW/ at 30 plasma mice'

(pM) at 1 and BASd PSA ElogD mg/kg cert loped), (E) or ratione

ClogD (C) PB BAS: 196.21 3.17 1027 306% N (1M 10M) OH PB 0.35

Neuronal Cam: 18.6, 271.1 3.51 10 days, Up to -29% 1033 a cells: 100%

33.2 none 500 insolubl 84,72 inhibition ng/nd e, 36.36 (CAl.O? -37% )
ResaycBiI&Hettise Admisusteation af, Feak BTQHQHndS on AB deposits in Transgenic

Animals

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 (CJD). 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” (C).

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.
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IBFR!QFW%{)'@Q%O'(@} Yy dgaptgements

The solubility estimate was measured at both pH 2.0 and pH 6.5. This is within the pH

range that can be anticipated along the proximal gastrointestinal tract in humans.

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, Anal. 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.

E Log D

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.



ClogD (C) PB BAS: 149.15 -2.28 1044 212% (IM10Nm N/NOH PB
BAS: 238.63 2.21 1045 a 166% (IM- N 10M) IC CCCfvb CH PB BAS:
220.19 2.02 1046 CH 244% (IM- N 10M) cock1? a PB BAS: 162.15 -0.19
1048 0 257% (luM- 10M) 'N OH PB BAS: 162.15 0.49 1049 0 237% (1
00.M, 10M) 9

EXAMPLE 5
Properties of PBT Compounds

Table 8 provides the properties and structures of particularly preferred PBT compounds

which fall within the scope of the present invention.

Results on AMD compounds

In vitro Efficacy Profile Physico-chemical In vivo Efficacy and Safety Profile
properties
H,0, Cytotox CuTy*® Disaggr | Parent ClogP Toxicity' Mice Tg
ICs, | (Yviable egation® | Mw/ at 30 plasma | Mice"
(M) | at 1 and | BASY PSA ElogD mg/kg concent
2 10pM)° (E) or ration®
ClogD
©
PB Q - o 4.9,50.5 | 887.69
31 0§© 0
( &,N
I
N N
N Co N
>;N\ N—(
N
0-d. )
270 0°50
0 o
PB Q - o | >50 5,50 883.69
32 0:5© 0§ |
N
%, e
N Mn N
>>:\N\ N—(
N
O-.
,S:O -5=0
v [e) §
o 0
PB 0.70 Neuronal BAS: Inactive 145.16 2.08
42 cells: 227%
AN 93,36 (1uM-
100pM)
7
N
OH
PB NH, >10 Neuronal BAS: 233.10 1.53
44 cells: 191%
108, 71 (1pM-
N 10uM)
—
N
OH .HCI
PB 0.40 Neuronal BAS: 8.5,36.1 214.05 334
45 al cells: 387%
98,75 (1pM-
X IOHM)
7
Cl N
OH




~NH NJ OH -91 In vitro Efficacy Profile Physico-chemical In vivo Efficacy
and Safety Profile prop rties HeOe Cymmx CuT)f Disaggr Parent ClogP

Toxicity' Mice Tg 1C5(% viable egatiou MW/ at 30 plasma mice' (pM) at 1
and BASd PSA ElogD mg/kg concert IOpM), (E) or rations ClogD (C) PB
0.38 Neuronal BAS: >20, 307.6 3.58 10 gays, Up to -21% 1051 (1 cells:

270% (1uM 22.3 none 403ng/m insol, 87, 56 -10M) L slight 44.6 increase
M17 cells: in sol, a N 78.3, 44 -39% CH FI~ FO plaque PB 0.64 Neuronal

RAC:- 2729 £~ Q 959501 14 491 10D f"l ~alle: 2190/ HR |
BAS:-3:3,62:8 291 1443 Rekteas 052 Creellsiddarae “IW&lEfﬁéaéy% Safety Profile
(AME Decreas_lomags s N eplaguel C| ppidist PR O
\ 20; | Cytotox Uty fsajar | Parent ClogP ’I’oxmlg Mice Tg
Neyronal 19.7, 398c6 3.4dik0 daQ/s Up teedb63vis cells: 40.5 toXigsma | Mice"
W t .1 and PSA ElogD mg/kg concent
450ng/m 0 / 41-,33'52 | disighs LR mice €)or ration®
ClogD
(©
PB 040 | Neuronal 41,587 | 39696 | 4.14
46 cells: 91, 95
X
—
N
OH
PB 0.50 | Neuronal BAS: 5,50 302.95 | 3.69
47 Br cells: 412%
100, 94 (1pM-
A 100)
=
Br N
OH
PB 025 | Neuronal BAS: 31735 | 4.69
56 cells: 311%
80, 25 (1uM-
‘ on 100M)
N
OH
_N___N
H,C z
™
PB 0.70 Neuronal BAS: 173.22 3.03
59 cells: 293%
CH, 86, 85 (InM-
10uM)
X
~
H,C N
OH
PB >10 85,44 | 75651
68
528 N 10 >20,24 | 784.57
\
N |
pt{ ¢
N
=




PB- >10 Neuronal >50,35 272.1 2.57 Up to 1066 a cells: 92, 95 1000 (C)
0.37 ng/mL ~ ~Zlll 49.3 in mice a CH ra PB 0.48 Neuronal 11.3, 272.7
2.62 1069 a cells: 34.8 097,42 /| M17 cells: 41.2, 25.8 -92 In vitro
Efficacy Profile Physico-chemical In vivo Efficacy and Safety Profile prop
rties H202 Cymmx CuT)f Disaggr Pare_n%f:l_ogP Toxicity' Mice Tg IC5(%
viable egatiou MW/ at 30 plasma mice' (pM) at 1 and BASd PSA ElogD
mg/kg concert loped), (E) or ratione ClogD (C) Ph 0.52 Neuronal 4.7, 50

100 1 9 99 ~ A na-2A0

ve—lla+tAa- 1072 ~alle- A [aYEw O NaYalill aYo I, Valll a W BRI
10Ul 2.22 U Udys, UY U hdoEMtatiProitd 1 TC O IUTTWRdico-téicaP O Wil Efficdcy and Safety Profile
mice-OH-Ph-0.73 Neuronal Inactive 328.2 2.58 14'days, | Up.to Increase
H,0; VEOTOX Culy® . Disaggr_ | Parent obP. | Toxicity ice Tg
1076 cells: 20,0 gfid.death-320n /m insplgtid04,84 58.4 L in decreaseds@ | wice"
. - (UM} L at PSA ElogD mg/kg concent
mice sol, (.)M17 E&lis %agt% | £03.6, plaque oo o
ClogD
©
PB 2.5 Neuronal BAS: 263.30 3.70
89 cells: 233%
100, 75 (1uM-
10uM)
O N
N/ 7
OH -
PB 0.5 Neuronal BAS: 328.39 3.75
116 cells: 81,60 | 220%
o (10nM-
il - 10uM)
0
OGN
L7
o
HC
PB >10 BAS: 281.24 5.53
233 330%
o (1nM-
R F 10pM)
FXCV
PB >10 BAS: 357.80 4.18
470 193%
o>/®/c (0.1pM-
5uM)
:: :N
\O 7 °
o]
PB <0.9 Neuronal BAS: 300.16 4.67
806 cells: 311%
O 100, 97 (InM-
100uM)
1
=
Br N
OH
PB <1.8 Neuronal BAS: 297.36 5.35
809 O cells: 146%
97,26 (1uM,
100uM)
o
=
N
(T




101.3 Ol PB- O 00.45 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, O A -29% M17 cells: plaque CH 96.2, 76.8 PB- 0.48
Neuronal Cam: >20, 24 322.2 2.03 10 days, Up to No 1077 O 0 cells:

50% none 984ng/m change 99, 98 inh_il;g’ j

No M97. cells: change 97.7,, 91 in sol, -30% O plaque PB- 0.36
Neuronal Cam: 40.7, 342.2 2.37 10 days, Up to No 1084 O 0 cells: 75%

on 65.79 L in in mod, ge mice

N A Anene I N2 0B al-Abarnmaae 10002 1nbibitian Y, Il a e M BTS00 | MNM77 ~alle-
o4 NONE 240 INGT CRange it Vificyo i tDTtONT 34 S aidd ket NP WiV il Sifety Profile
so-solfir/ 897,957 decrease plague,-a PB- 0.0 0137 Neuronal CtfT. >20
1 ! H0, dtotox ] il Disaggr arent Clogh™ ]’ Toxicity Mice ’ | Tg
25 340.2 1.95 10 gays, Ypate -34% 1085gells: @W/o|none 364dng/ medn | Mice"
. S at,,1 .and | BAS P. . D g A4 concent
V 99, 72 inhibition 789 fitk,ifitredse sI, |0 Mi7cells: 4388, 10499 76.2 raon
| e ClogD
plaque a ©
PB <0.7 Neuronal BAS: 285.73 4.23
810 cells: 184%  (1-
d 83,71 10pM,
XN 1nM)
7
! N
O OH
O\
CH,
PB <I.1 Neuronal BAS: 285.73 4.23
814 cells: 209%
97,31 (1nM-
a 100uM)
L
—Z
N
(J 1L
OMe’
PB <25 BAS: 292.43 6.22
847 271%
N W (1pM-
| A 100M)
PB <0.7 Neuronal BAS: 298.77 4.50
851 cells: 362%
94,85 (100M)
o]
(X,
Z
N
S
NMe;
PB 2.1 Neuronal BAS: 32541 5.75
852 cells: 220%
93,34 (1uM-
100uM)
PB 0.77 Neuronal BAS: 336.14 4.97
853 F F cells: 221%
95,95 (InM,
100nM-
10uM)
A
=
Br N
OH




-93 In vitro Efficacy Profile Physico-chemical In vivo Efficacy and Safety

Profile prop rties H202 Cymmx CuT)f Disaggr Parent ClogP Toxicity' Mice

Tg IC5(% viable egatiou MW/ at 30 plasma mice' (pM) at 1 and BASd

PSA ElogD mg/kg concert IOpM), (E) or rations ClogD (C) PB 0.84
Neuronal >20, 325.2 1.94 10 days, Up t

11088 a N cells: 16.4 none
3896ng/ 00 102,94 nth #JalN cH PB 0.78 Neuronal >20, 322.2 2.31
10 days, Up to 1089 a O cells: 16.4 none 39ng/m 96,83 L a ~ PB 0.46

Merrarnals20 2 ve i dta 1N01 o N praller 992 A4 e
Neyrutidar =Y, 336-2 2-36n_:|§Q;OQ%NaR/PHMe - 1lUJ] @h&éiéﬂwémicaf-o-"fnmwlﬂﬁcacyandSafetyProfiIe
59ng/m 100,92 — =W PBOOore03 ;gna'lom"m 163382 253 10
! 20, | Cytotox CuTy* isaggr arent 'CT'ééP ~Toxic | Mice Tg
days, Up to 1093 cells:mene 80n /m N 93k a f PB- 0[Qtbs 0.47 plasma | Mice"
- ) d PSA [o] J{ mg, concent
Neuronal CuT, 17,42 358431310 days, Up to hone ZgimiL™1400 | fater
celllolls: 921 1 W/, ,130.6 &
PB 0.78 Neuronal BAS: 269.73 4.50
854 cells: 100, | 520%
100 (InM-
100uM)
PB <0.67 | Neuronal BAS: 269.73 4.80
859 a cells: 266%
98,73 (1nM-
S 10uM)
o9
N
SR
CH,
PB 0.79 Neuronal BAS: 415.16 5.76
860 cells: 160%
O 91,90 (1uM-
F 100pM)
F
F X
L,
I N
OH
PB <0.91 | Neuronal BAS: 20,314 361.18 5.06
861 cells: 439%
O 99,38 (1uM-
CH, 100uM)
L,
=
| N
OH
PB <0.77 | Neuronal BAS: 357.41 4.09
862 cells: 256%
100, 52 (1uM-
100uM)
PB <0.73 | Neuronal BAS: 377.18 423
863 cells: 386%
91,35 (1pM-
OMe 100uM)
I
—
| N
OH




If , nbi hibition uL M17 cells: 108.1, 80.5 PB 4.1 Neuronal 10% 11.7, 45
565.2 3.42 10 days, 1101 cells: inhibition none 89, 67 MI 7 cells: 94.9,
26.8 PB 0.35 Neuronal >20, 257.12 2.71 1104 Ol cells: 19.1 86, 78 cI N
¢ XCI PB 0.40 Neuronal 14.2, 299.2 4.23 1106 a cells: 17.9 74, 70 ~(N
Nez OH HO PB 0.25 Neuronal >20, 273.1 2.60 10 days, Upto 1108 O 0
cells: 46.5 none 383ng/m 4N 104,71 L ci N~ MI7cells: cH Her 94.3, 74.5
PB- 0.33 Neuronal C,, TV >20, 287.1 3.13 10 days, Up to 1112 cells:

1950/ AL A mnearnae—2040600 % Fade 2R 201 SGT TN | _nA hariteraI—ffianapsyy Derafila
12970 509 TTUTIC £ IF ITTYTN 1 viffo EftiCady Brdfitd TUTT THTLT= 3 St d-chERh eI =1 Tk 686 Erficddy AW Safety Profile
Physico-chemicalln vivg Efficacy and S DrofiREopeien rt
7 | H0, | Cytotox euTy” Jisagdr | Parent Clog oxlu% Mice Tg
Cymmx CuT)f Disaggr|Rasent (,IogP Toxagiy' Mvoe Tg 1C5(Yecwable | plasma | Mice”
. ( l.at_1 and |,BA d PSA ElogD mg/kg concent
egatiou MW/ at 30:plasmamice B or ration
ClogD
©
PB 0.77 Neuronal BAS: 323.70 5.20
864 cells: 208%
96, 93 (10uM-
100uM)
PB 0.15 Neuronal BAS: 184.24 2.56
896 cells: 358%
N 86%  (at | (IpM-
| 10uM) 10nM)
—
N | N
N~
PB 0.23 >20, 32 156.2 1.56
898 ’
PB AN 0.99 Neuronal BAS: 24325 4.01
913 cells: 450%
— 100, 95 (1uM-
N 100pM)
FsC.__S
PB A 1.9 BAS: 307.38 3.18
915 202%
N/ (1uM-
100uM)
S YNH
HN ;O
PB 0.11 Neuronal BAS: 256.44 -0.58
933 cells: 127% | 279% (1-
\ﬁ _ (at 10pM) | 100nM,
[N Nj 10uM)
/N N\




(pM) at 1 and BASd PSA ElogD mg/kg concert loped), (E) or ratione

ClogD (C) ao M17 cells 99.2, 68.6 OH PB 3.2 Neuronal >20, 269.3 1.76
1113 cells: 25.5 s 97, 90 off tier PB 0.58 Neuronal >20, 366.0 3.35 1114

C1 0B, cells: 19.2 101,73 HB, PB 0.95 Neuronal >20, 17 259.1 2.29
1115 CI O cells: fi,~ 93, 58 NJ Ml7cell§'
Neuronal >20, 246.3 3.02 1116 N COO

1104.3, 95.9 OH PB 1.63

cells: 16.8 103,92 N OH PB
0.72 M17 cells: <0.4, 253.3 0.87 1117 0109.2,96 57.3 0H PB 0 1.44

MA7Z ~ralleen-A Q0910 91 £Q
WVIL 1 LENS. SU.A, 90 £21U.Z 5kt Efficacy Profile Physico-chemical In vivo Efficacy and Safety Profile
properties
H,0, Cytotox CuTy*® Disaggr Parent ClogP Toxicity' Mice Tg
1Cso (Yoviable egation® | MW/ at 30 plasma Mice"
(M) | at 1 and | BASY PSA ElogD mg/kg concent
2 10pM)° (E) or ration®
ClogD
©
PB 0.11 Neuronal BAS: 200.33 -1.85
934 ﬁ cells: 293%
N N 114% (at | (InM-
[ j 10aM) 10uM)
L
PB H <0.1 BAS: 308.08 -0.36
942 N 220%
(/\N (1nM-10p)
SJ
PB 1.14 Neuronal BAS: 271.71 3.14
947 cells: 244%
100, 70 (1pM-
al 10nM)
L
=
N
O OH
PB 0.15 100, 100 BAS: 282.30 1.61
948 N 576%
(1uM-
N o 10puM)
OH N
N
L]
N
PB 0.43 Neuronal BAS: 279.30 2.38
949 N cells: 201%
96, 85 (1uM-
N/ o 100uM)
OH N
N\
\_/
PB 0.15 Neuronal BAS: 293.33 2.51
950 cells: 741%
N 95,93 (1pM-
100pM)
pZ (0]
N
OH N
N
7\




1118 N~ 106.8, 88.6 N- OH PB 0.28 2.72, 330.1 2.48 10 days, Up to

1119 0 51.5 none 1096ng/ N mL N~ OH PB 0.28 M17 cells: Cull: 5.6,

47.5342.1 2.40 10 days, Up to No 1120 0 106.9,62 25% none 2508ng/

change inhibition 52.9 rnl, in mod, sol Decrees OH e in phwe PB 0.52

M17 cells: 0.66, 379.2 1.69 10 days, Up f? 1122 0 97.5, 797 62.4 none
I

1538ng/ nil, CH -95 In vitro Efficacy Pro

ile Physico-chemical In vivo

Efficacy and Safety Profile prop rties H202 Cymmx CuT)f Disaggr Parent

ClanD T aviaib T 1OC{0/ lo_arat AAALL ot AN Al amm e i
CrogrToxXicity Mice 'y 'Wko’éﬁl!d@%lésuauuu VI MR celEehvcdd T hlich EH?éaFy'and Safety Profile
(oM)-at 1 and BA \d PSA Flnnn mnl!(n concert lo M?efﬂx\ orrations
A= I Cytotox_ 2 | CUT [ Disaggr | Pal ent "Toxicity" Mice Tg
ClogD (C) PB 0.26.0 0@ 3161 1.95 dddoclalysywil 1 23'0 nonew plasma | Mice"
(M) | at 1 and | BASY PSA ElogD mg/kg concent
2 10pM)° (E) or ration®
ClogD
(©)
PB 0.27 Neuronal BAS: 271.30 2.47
952 cells: 268%
X 100, 100 (1nM-
P 100uM)
N
SN
s7NN
\—/
PB <0.42 | Neuronal BAS: 285.33 2.93
953 N cells: 325%
6 94, 68 (1uM-
N 100uM)
N
s” N
H,C
PB OH 0.12 Neuronal BAS: 298.30 1.70
954 cells: 134%
X 100, 100 (1uM)
pZ o
N
OH N
rN
N/
PB >10 Neuronal BAS: 231.26 1.43
957 AN cells: 190%
106, 96 (1uM,
7 o) 100M)
OH Nj
H,N
PB 0.26 Neuronal BAS: 16.3, 174.20 1.03
968 cells: 101, | 390% 31.6
97 (InM-
N 100uM)
—
N
OH NH,
PB 0.54 Neuronal BAS: 188.19 2.83
969 cells: 385%
100, 95 (InM-
A 10uM)
=
N
OH N
N\
OH




/' N OH PB 0.40 M17 cells: >20, 8.4 190.2 0.84 112A 096.1, 27.1 Et OH
PB 0.37 3.7, 69 285.1 3.07 1126 O00~N CH PB 0.28 M17cells: 25%

inhibit 4.5,55 316.1 1.63 At 10mg/kg At At 1127 0 82.5, 23.3 10 days,

Omg/kg 10mg/kg Et none 1 Up to 7082ng/ No nil, effect N OH PB 0.34

M17 cells: Cam: 13.2, 41 316.2 2.55 10 gays, Up to 1128 a O 106.5,

99.1, 100% none 2289ng/ Neuro cells inhibition mL 100.6, 93.7 NHs a
NNN "'~~~ OH Fer PB CI 0 0.47 M17 cells: 15.2,16 250.7 2.34 1132

TN or\o:—lr\n-nnnnn.,\nn—la 290N 99 907 9 4 N 4400 _ _
TNT™0U.0,97. U TNJ UTT T &ifth Bhiehc) Plofiie-Yy ££ 20 Tph{sidesMHeticat - P ¥ vivo Efficacy and Safety Profile
properties
H,0, Cytotox CuTy*® Disaggr Parent ClogP Toxicity' Mice Tg
1Cso (Yoviable egation® | MW/ at 30 plasma Mice"
(M) | at 1 and | BASY PSA ElogD mg/kg concent
2 10pM)° (E) or ration®
ClogD
©
PB (@] BAS: 318.14 4.73
977 N 385% (1-
O-Na 10nM, 1
N 10uM)
Cl \©/CI
PB BAS: 350.44 5.39
981 580%
N Q (InM-
@:\ \ > 10pM)
SV
PB BAS: 283.42 -0.4
982 188%
A (1nM-
10uM)
\: <:> /
\
PB BAS: 268.38 4.96
983 N / 278%
Q@N i
10uM
4 \ uM)
PB BAS: 280.39 4.54
985 265%
\ (InM-
\ / 10uM)
\
PB 3.6 Neuronal 18.4,28 295.30 2.80
986 OH cells:
X 98, 82
Z (o]
N
OH N.
HZN: :




N OH PB 0 0.27 M17 cells: Cam: >20, 31 204.2 1.24 10 days, Up to
1135 N 99.7,45.6 90% none 409ng/m inhibition 1 N OH PB CI1 0 0.30
M17 cells: 4.7, 53 350.5 2.68 10 days, 2/4 Up to 1138 N/~ 99.7,68.2
deaths 1802ng/ N J J OH -96 In vitro Efficacy Profile Physico-chemical In
vivo Efficacy and Safety Profile prop rti

Parent ClogP Toxicity' Mice Tg IC5(% via
mice' (pM) at 1 and BASd PSA ElogD mg/kg concert loped), (E) or

H202 Cymmx CuT)f Disaggr

le egatiou MW/ at 30 plasma

ratione—CloaD—6)Ph-0-36 MiZcels 3564 376-6-3-13-Atrtomatk
ratuygiic Liugw (&) Fitu. rRHtr’d’Hﬂéaddeﬁe .9, 05 O'Ms‘réo!?nehﬂaﬁl JI-M‘N/&EH%U:M Safety Profile
1140 a 092.498/2 10 davys. Om pbe D fnP"QDEMERnnl OH-ml-Ph
! “H;0, | Cyfotok u |sa§]gr Fparent % TToxicity" | Mice Tg
0.48 M17 cells: 1916, 2604136 2.42 1142400 10&2.8, (137 N N plasma | Mice"
(M) | at 1 and | BASY PSA ElogD mg/kg concent
2 10pM)° (E) or ration®
ClogD
(©)
PB 1.8 Neuronal BAS: 355.36 1.08
987 o cells: 393%
N 98, 89 (1pM-
10nM)
7 (0]
N
OoH N
~ L
N /N N o
PB OH >10 Neuronal BAS: 352.35 1.76
988 cells: 137%
X 93,93 (1uM-
o 100uM)
N
oH N
N N%
en
PB N 0.40 Neuronal BAS: 293.37 2.51
990 cells: 183%
N 97,57 (1pM-
OH N—CH, 100uM)
N/
« |
PB 0.47 Neuronal BAS: 265.32 1.11
991 N cells: 96, 67 | 222%
(InM-1uM)
=
N
OH N
N
‘ AN
=
PB 0.53 Neuronal BAS: 5.27, 22225 3.00
1006 cells: 463% 49.5
107,75 (1pM-
10nM)
X
N/ ‘ N
OoH N o
PB 0.23 BAS: 196.21 2.35
1026 186%
NN (1nM-
10uM)
X
=
N




OH Ph 0.37 M17 cells: 7.1, 42 330.12 2.03 10 days, 1/4 1142 96.7, 44.2
death \NOIN OH Ph S 0.48 M17 cells: 4.1,62 206.27 1.66 1143 93.3,
73.7NN OH Ph 0.32 M17 cells: 9.1, 15.5 218.25 1.90 10 days, 11440
73.6,37 noner NN OH Ph 0.66 M17 cells: 7.2, 28 344.15 2.69 10 days,
2/4 101.7,58.7 death 11451 N NI ~ Of Ph 0.26 M17 cells: Cam: >20,
288.13 1.50 10 days, Up to 1147 6 0 97.4,100.3 100% 12.5 none
642.6ng/ inhibition mL \ N/ cH FB Ph 0.41 1.55,70 234.32 2.72 7 days,

VALl b 11410 o Ancntlhae 7 afial ML
7 P U LLA0 STuUTdlls M fitd HiftdacyPlotile Physico-chemical In vivo Efficacy and Safety Profile
properties
H,0, Cytotox CuTy*® Disaggr Parent ClogP Toxicity' Mice Tg
1Cso (Yoviable egation® | MW/ at 30 plasma Mice"
(M) | at 1 and | BASY PSA ElogD mg/kg concent
2 10pM)° (E) or ration®
ClogD
©
PB BAS: 196.21 3.17
1027 306%
N\ (1nM-
10pM)
=
N
OH
PB 0.35 Neuronal CuTy: 18.6, 271.1 3.51 10 days, | Upto -29%
1033 a cells: 100% 332 none 500 insolubl
84,72 inhibition ng/ml e,
N 36.36 (©) 1.07 -37%
‘ MI17 cells: soluble,
a VAN 94,543 . -42%
BAS: plaque
o] H 470%
(1nM-
10pM)
PB 0.26 Neuronal BAS: 4.85, 351.19 2.79 Up to | Decreas
1038 cells: 627% 51.3 2694ng/ ¢ insol,
a 91, 84 (1nM- ELogD7 mL Increase
AN 10uM) 4=292 sol,
Decreas
a NG 0 e plaque
OH N
N
¢ 1
N
PB BAS: 180.25 1.65
1041 / 319%
N (1InM-
10uM)
%
N
OH
PB BAS: 195.22 3.46
1043 175%
(100nM-
N 10uM)
p7
N
OH




-97 In vitro Efficacy Profile Physico-chemical In vivo Efficacy and Safety
Profile prop rties H202 Cymmx CuT)f Disaggr Parent ClogP Toxicity' Mice
Tg IC5(% viable egatiou MW/ at 30 plasma mice' (pM) at 1 and BASd
PSA ElogD mg/kg concert IOpM), (E) or rations ClogD (C) PB 0.30 M17
cells: Cam: 5,49 204.23 1.37 10 days, Up.to No 1149 O 79.1. 45.2 95%
none 690ng/m change Neuro cells inhibition | in insol, 86.2,12.4 sol, ~N
45% OH plague PB 0.33 M17 cells: 5.6, 57 330.12 2.16 10 days, Up to

A+ 1101 M ON Q nAaABnoe 17 A0t « N 9D mllaeal £ 2404\ N}
At-1151080.8476 MU vit-rb Eﬁféd)ﬂﬂ'of?lb” - INTO4. 17P‘r%léoldHMhI\' Q”WWEfﬂlbhdy_-dhd Safety Profile
OHloutlier No_change _sol.or |n nlaq_t PBI0.3%1 flt"§7s r‘nllc >20.56
H,05 | Cytotox isaggr_ | parent Toxmm‘i’\i I~ Mice Tg
34415 2.88 At IQma/KesAbik152 O 95.7, £isp [Lovdlayb, | dmy kg N rame | v
|_‘pM) at 1 and | BASY PSA EIogD mg/kg concent
q N+ 309ng/m O 10pM)° (E) or ration®
ClogD
(©)
PB BAS: 149.15 -2.28
1044 212%
(1nM-
4 N rl\l 10pM)
N ~N
N
OH
PB BAS: 238.63 2.21
1045 a 166%
(1nM-
XN XN 10uM)
N
COoOve
CH
PB BAS: 220.19 2.02
1046 CH 244%
(1nM-
NN 10uM)
NS
acave
H
PB BAS: 162.15 -0.19
1048 0 257%
(InM-
NN | 10pM)
NN
N
OH
PB BAS: 162.15 0.49
1049 o 237% (I
100nM,
10pM)
NH
P
N
OH




PB 00.324.7,53 330.12 2.26 10 days, 1/4 Up to 1153 deaths 277ng/m
JOH PB 0.64 M17 cells: >20, 31 313.28 1.31 11540076.7,54.2H H
F OH PB 0.313.9,59679.212.74 O 01155 a PB 0.96 M17 cells: >20,
22 256.23 2.19 1156 OiF 92.7,677 NJ OH O F 0.38 M17 cells: 8.1,45

400.12 3.15 6 days, 2/4 1157 90.3, 80_.?9geaths 11 F OH -98 In vitro
Efficacy Profile Physico-chemical In vivo

ficacy and Safety Profile prop

rties HeOe Cymmx CuT)f Disaggr Parent ClogP Toxicity' Mice Tg IC5(%
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mg/kg concertloped). (E) orratione ClogD (C) izl
I N 2057 M CTytotox CuTy* isaggh | /Parent ClogP Toxicity' Mice Tg
1Cso (Yoviable egation® | MW/ at 30 plasma Mice"
(M) | at 1 and | BASY PSA ElogD mg/kg concent
2 10pM)° (E) or ration®
ClogD
©
PB 0.38 Neuronal BAS: >20, 307.6 3.58 10 days, | Up to | -21%
1051 [¢] cells: 270% (InM | 223 none 403ng/m | insol,
87,56 — 10pM) L slight
N 44.6 increase
p M17 cells: in sol,
a N Ha 78.3,44 -39%
H H\ﬁ ' plaque
PB 0.64 Neuronal BAS: 3.3,62.8 291.14 421 Decreas
1052 q cells: 212% ’ e insol,
55,31 (1nM- Decreas
10uM) e sol,
N Decreas
_ N e plaque
Cl N N
OH VY
PB 0.62 Neuronal 19.7, 398.6 341 10 days, | Up to
1063 a cells: 40.5 mild toxic | 450ng/m
o 41,33 529 signs L in
mice
N
A
[
(e}
PB- >10 Neuronal >50, 35 272.1 2.57 Up to
1066 a cells: 92,95 1000
(€)0.37 ng/mL
:j\/ 493 in mice
Z
a N
S|
PB 0.48 Neuronal 11.3, 272.7 2.62
1069 a cells: 34.8
(0] 97,42
M17 cells:
41.2,25.8




PB 0.99 M17 cells: >20, 10 439.18 2.09 7 days, 4/4 1158 0 0 104.7, 56
deaths PB 0.68 M17 cells: 5.06, 261.28 0.78 1159 0 a 115, 41.1 49.9 \u
PB 0.75 M17 cells: Cull: 4.05, 387.17 1.56 10 days, Up to No 11600 0
85.3,63.4 95% 56.8 none 27,598 change H inhibition ng/niL in mod, N
-25% H ) (so'l. decrease plaque PB Q %4 M17 cells: 100% >20, 27
288.13 1.13 10 days, Up to No C 101.4, inhib none 510.4 change 1161
112.5 ng/niL in mod, ~NBma Neuro cells sol, ci " 105.4, -64% u HBr,

4f\ﬁnv‘|nn. Lo T W K B 2P"ON | P°WY £ 209 4’3’1 faWals I aWlls Yal

11 EL9 3 N
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OHlc 029 M17cells: 11433 QR7 22 2 90 11 11088t 41163 J PB
T T T T TG0, ] Cytotox y© | Disaggr | Parent_ ] Clog “Toxicity’ . | Mice Tg
0.24 M17 cells: >2@:26 39957| 2. 20 116éteo|Mi2,111 N QHtzo plasma | Mice"
(M) | at 1 and | BAS® PSA ElogD mg/kg concent
a 10uM)° (E) or ration?
ClogD
©
PB 0.52 Neuronal 4.7,50 186.1 2.22 6 days, | Up to
1073 cells: none 350ng/m
N XX 100, 98 46.0 L' in
‘ mice
_— —
N
OH
PB 0.73 Neuronal Inactive 328.2 2.58 14 days, 1 | Up to | Increase
1075 cells: >20, 0 of 4 death 520ng/m | insol,
104,91 58.4 L in | decrease
c O mice sol,
Q M17 cells: -23%
NV 103.6, plaque
| hH 101.3
Y
H
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 3222 2.03 10 days, | Up to | No
1077 a o cells: 50% none 984ng/m | change
99,98 inhibition 65.79 L in | ininsol,
N mice No
‘ M17  cells: change
’% Y4 97.7,91 in sol,
-30%
™ plaque
PB- 0.36 Neuronal CuTy: 40.7, 3422 2.37 10 days, | Up to | No
1084 g O cells: 75% 234 none 2439ng/ change
100, 93 inhibition 94.03 mL in insol,
m 29%
< MI17 cells: sol,
F/H N:< 97,95.7 decrease
plaque,
H
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
\ /’\ sol,
N/H o) MI17 cells: -43%
104.9, 76.2 plaque
H




PB s 0.89 M17 cells: 4.7, 52 346.19 3.65 10 days, Up to No 1165

96.7,107.1 none 1593ng/ change ml in insol, sol,

Decreas e plaque PB

0.43 M17 cells: >20, 387.17 1.81 1166 s~"Tr 105, 115.8 21.7 11 0.39 92.
7 cells: 7.4,39.3401.2 2.24 1167 j0"~
Profile Physico-chemical In vivo Efficacy,and Safety Profile prop rties

HeOe Cymmx CuT)f Disaggr Parent Clog

922,98.7 -99 In vitro Efficacy

Toxicity' Mice Tg 1C5(% viable

egatiou MW/ at 30 plasma mice' (pM) atl and BASd PSA ElogD mg/kg

A

art IO ML\ -Aarrat

A N7 - ~allc

1144 7N
LUTILETLTOUPIVE), () Ul 'au‘lH\Pﬁ'o Efﬁbébi'PfofNé—') PB Wﬁ'}?sfé&dﬂémkﬁ” $ Inkiivk £iichdy and Safety Profile
33223121Qdac Up fn11RQI\IRR7 3 no A Nna/m-—J - mil
) 4 YTotox ! Ssagg Barent | ClogP > Toxm|t8 Mice Tg
signs1 N OH PB lctl 0.84izhi44 64 442 ) et 1469 N~\ OH| #8 0.72da/ | Mice"
L. (] and 2 / onge,
cells: 4.28, 53 46192 |75,6:8° 1%70 |, F|127.4,| T04.8| BE NN\"YH0 205
21024 2.33 ClogD
©
PB 0.84 Neuronal >20, 3252 1.94 10 days, | Up to
1088 BN cells: 16.4 none 3896ng/
a 9 N 102, 94 L
A\ s m
I
N
a N/)
OH
PB 0.78 Neuronal >20, 3222 231 10 days, | Up to
1089 a o # Me cells: 16.4 none 39ng/m
| 96, 83 L
NS
Ioe
a
CH
PB 0.46 Neuronal >20, 336.2 2.36 10 days, | Up to
1091 a o z cells: 234 none 59ng/m
g 100, 92 L
AN
H
PB a o &/ ae | 0.39 Neuronal >20, 16 338.2 2.58 10 days, | Up to
1093 NJ;\\( cells: none 80ng/m
NN 122,93 L
¢
a
H
PB- a 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
¢
F M17 cells:
™ 108.1, 80.5
PB 4.1 Neuronal 10% 11.7,45 565.2 3.42 10 days,
1101 ¢ 0 [ cells: inhibition none
N 5 N ] 8 89, 67
J Y N
o o M17 cells:
94.9,26.8
PB 0.35 Neuronal >20, 257.12 2.71
1104 a cells: 19.1
N 86,78
H
cl N N
oH -HC
PB 0.40 Neuronal 14.2, 299.2 4.23
1106 a cells: 17.9
N 74,70
a N NEtz
on HC
PB 0.25 Neuronal >20, 273.1 2.60 10 days, | Up to
1108 c o cells: 46.5 none 383ng/m
J\ 104,71 L
N
cl N/) MI17 cells:
OH  Her 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




1 NHO PBF 0.96 M17 cells: 14.7, 22 356.34 1.45 1174 60.1,34.2 PB pp
0.3 M17 cells: 6.9, 45 358.18 3.53 1176N~ 86.3,38.5 PB Cl 0.29 M17

cells: 2.4, 79 362.60 3.56 1 day, 3/4 1177 97.9, 24.4 deaths ' N OH NMes
PB o H 0.59 M17 cells: >20, 24 269.28 1.12 1182 N'YN N 110.1,98.2 N- 0
OH PB 0 0.54 M17 cells: 5.27, 49 232.2 4?;59 1184 102.7,47.2 OH PBc
00.6 M17 cells: 9.5, 35 335.31 1.94 11
PB >10 6.89,10 241.31 4.25 1191sN OHPBV A >10 >20, 264.33 3.08

NtiN / 103.9, NJ 0 106.5 OH
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Efficacy ty properties
J 4,0, | Cytotox CuTy® Disaggr | Parent ClogP Toxicity' Mice Tg
1Cso (Yoviable egation® | MW/ at 30 plasma Mice"
(M) | at 1 and | BASY PSA ElogD mg/kg concent
2 10pM)° (E) or ration®
ClogD
©
a o M17 cells:
Jv 99.2, 68.6
N
a N/)
OH
PB 32 Neuronal >20, 269.3 1.76
1113 cells: 255
s 97,90
N | N
PN
OH HBr
PB 0.58 Neuronal >20, 366.0 3.35
1114 g9 Br cells: 19.2
NV\ 101,73
Cl N/)
OH HBr
PB 0.95 Neuronal >20, 17 259.1 2.29
1115 a o cells:
o~ 93,58
/) M17 cells:
a N 104.3,95.9
OH
PB 1.63 Neuronal >20, 246.3 3.02
1116 N Xy COOR cells: 16.8
PP 103,92
N
OH
PB 0.72 M17 cells: <0.4, 2533 0.87
1117 0 109.2, 96 573
N S
N/) N =~
OH
PB o 1.44 M17 cells: <0.4,58 216.2 1.58
1118 N/W 106.8, 88.6
7
OH
PB 0.28 2.72, 330.1 2.48 10 days, | Up to
1119 O 51.5 none 1096ng/
NN mL
| N/)
OH
PB 0.28 MI17 cells: CuTy: 5.6,47.5 342.1 2.40 10 days, | Up to | No
1120 o 106.9, 62 25% none 2508ng/ change
N inhibition 52.9 mL in insol,
/)/W 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/
mL
i X
OH




properties Profile H202 Cytotox CuTyc Disaggre Parent ClogP Toxicity'
Mice Tg ICso (%viable at 1 gation MW/ at 30 plasma mice' (M)' and
10M)' BAS' PSA mg/kg concentr ElogD ation g (E) or ClogD (C) PB >10
>20, 19.9 252.29 3.42 1195 NH F PB >10 16.57, 36010 440 1196 33,7
NH PB 1.64 M17 cells' >20, 30434 0.66 ;1199 NN~Nek 115.2, 20.4 102.7
OH Gl 0 0.48 M17 cells' CuT, 361.18 2,60 10 days, up to PB NTh
109.2,982 50% none 983ng/m 1239 GI - N- A inhibition L OH PB CI 0

N29 M17 ~alle' OV 12929215 9 N2 10 1940 O NNV N-10A A4
632 Mi7—cells Qry OLLMlﬂ-o\?fﬁ’caéNMﬁ)’b UP to PhgsiedthemicANTY T vitd Effiedt)-&hd Safety Profile
1002 60% none 4023 .4 ll=_inhibhition /ml OH DFRF@EN‘S) 0.44 M17 cells
H,0; (f otox 5"1’\/2 |sr23 "Parent Cog ToxicT Mice Tg
CuTv 32215 2.03| 10, daysiatsp to 1241 Neh@5.4 M90.4|80% npae 2181 daga | Mice'
. . SM) nF" gés PSA ElogD mg/kg concent
Nedro cells inhibition’/mi 4,909 (E)or ration?
ClogD
©
PB 0.29 091, 25 316.1 1.95 10 days,
1123 (e} none
B
>
| N
OH
PB 0.40 M17 cells: >20, 8.4 190.2 0.84
1124 o 96.1,27.1
Et
8\ ‘
LY
N
OH
PB 0.37 3.7,69 285.1 3.07
1126 a o
,\(\7\
7
a Hr
™
PB 0.28 M17 cells: 25% inhibit 4.5,55 316.1 1.63 At 10mg/kg | At At
1127 0] 82.5,23.3 10 days, | 10mg/kg | 10mg/kg
Et none : Up to
! | 7082ng/ | No
N mL effect
I 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
= NEt,
a
oH
He
¢ o 0.47 M17 cells: 15.2,16 250.7 2.34
PB
1192 . 86.3,57.6
e
OH
PB ¢ o . 0.79 >20, 22 287.7 1.63
1133 N ‘ A
J U
OH
PB o 0.27 M17 cells: CuTy: >20, 31 204.2 1.24 10 days, | Up to
1135 _ 99.7,45.6 90% none 409ng/m
N inhibition 1
- ~
N
OH
PB [Se] 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
I N
OH




OH PB ¢l Oi0.28 M17 cells' Cu y.j 308.12 1,81 10 days, up to 102.7,
50% none 144.2ng/ 1242 N ~N 1026 inhibition rrd_ cIl N~ OH PBcl O
038 M17 cells' Qy.j 325.15 134 10 days, up to 1243 N'~ N 112, 1223
60% none 13214.8n CI NJ N inhibition g/mL OH PB CI O 132 M17 CUTV

297.10 169 10 days, upto 1244 N NH 7

7' 10% none 1477.4ng 114.8

inhibition /ML CI OH PB H 031 M17 cells' C3 347.16 278 10 days, up to
1246 N 1043,715 120% none 126ng/m inhibition L Cl ~ N~ OH PB //~~0

OLA MATZ callel 2 2740 10 99071
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IVILT CCIIS ©
C1N1108

B3-376-15 24 Hdr
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> Efficacy Prof
Parent_ .| €l

1049 1000/
LY v affitad-af@Safety Profile

oxicity'

A _ 20,5, ﬁ)toz( uTy isaggr olq__g’ ) Mice Tg
Physsicochemical Imvivaskziieacy and Saﬁatynepm?ertles rofilesoHzOgplasma | Mice"
M at and . RSA El 1k cpngent
Cytotox CuTyc Disddgré,pafent Clog Toxicity' Mice TgeE5(%Viable [
gation MW/ at 30 |plasma mice, &
PB 0.36 M17 cells: 3.5, 64 376.6 3.13 At 10mg/kg | At
1140 [ 92.4,98.2 10 days, 10mg/kg
N none :
/)/W Up to
| N 2315ng/
OH ml
PB 0.48 M17 cells: 19.5,26 413.6 2.42
1141 a o 102.8, 137
N.
‘ N
OoH
PB 0.37 M17 cells: 7.1,42 330.12 2.03 10 days, 1/4
1142 0 96.7,44.2 death
~ N
NG !
| N
OH
PB S 0.48 M17 cells: 4.1,62 206.27 1.66
93.3,73.7
1143 s
NS N ‘
N
OH
PB 0.32 M17 cells: 9.1,15.5 218.25 1.90 10 days,
1144 o 73.6,37 none
~ N
[ N ‘
N
OH
PB 0.66 M17 cells: 7.2,28 344.15 2.69 10 days, 2/4
1145 0 101.7,58.7 death
Y|
4 \)ﬁN\
| N
OH
PB 0.26 MI17 cells: | CuTy: >20, 288.13 1.50 10 days, | Up to
1147 a o 97.4,100.3 100% 12.5 none 642.6ng/
inhibition mL
NH
Vs
a H\»W
CH H
PB 0.41 1.55,70 234.32 2.72 7 days, 2/4 | Up to
1148 S deaths 57ng/ml
=~ N
N ‘
N
OH




(M)" and IOpM)' BAS' PSA mg/kg concert ElogD ratione (E) or ClogD (C)
PB C1 0 0.49 M17 cells' CuTV; 289.08 1.63 10 days, up to 1249 N~COzH
105,1007 100% none 48302 CI inhibition ng/ml N~ OH PB 10 0.48 M17
cells' CulvV; 337.17 171 10 days, 1250 c g~ NH1 114.8, 80% 4 none N

1003 inhibition OH PB cl 0 0.72 M17 ce,
to 1252 m N 105.4, 105.1 50% none 14

CulV: 361.18 260 10 days, up
.4An cl m~ Neuro cells inhibition

g/mL OH 94.6, 103.1 PB Gl o | Her 0.43 M17 cells' CulV; 328.20 257 10

Aovie 1+ A9CND N ANC A~ OO0 O 7Z0hinane .,ﬂ‘ H'H HON N AT P o S Y B |
udyp, Ug o 12J901IN- LUV 4, M@E‘F’ﬂcﬁd}lﬂbﬁlbu“c 1t "bH)erHéheuﬂlaréaT T BHET ahd Bdfety Profile
PB£100.25M17 cells' CulV; 32817 1.88 10idayeeestg 1254 N S~/
Hy0, ] Cytotox Cut }/ isaggr | Parént | ClogP oxicity' Mice Tg
1066, 106 90% nope 444dién / N / inhibto: r’lhsz 18 C~~rdiasma | Mice"
B. PSA Elo ma/ke g1~ ngent
fop0~ 0.93 M17 et CL317%42 192 10 day8up tdeins5 Y N co i
109{7, 125% none 17008ng cl |IT,I N~ 102.9 inhibition gt
PB 0.30 MI17 cells: CuTy: 5,49 204.23 1.37 10 days, | Up to | No
1149 Q 79.1. 452 | 95% none 690ng/m | change
= Neuro cells inhibition 1 in insol,
D 86.2,12.4 sol,
XNy -45%
o plaque
PB 0.33 M17 cells: 5.6,57 330.12 2.16 10 days, | Up to | At
1151 o 80.8,47.6 none 11742ng 3mg/kg:
o 52.9 /ml Insol (-
\ 24%)
| N \N Ex-
OH outlier
No
change
sol, or
in
plaque
PB 0.31 M17 cells: >20, 56 344.15 2.88 At 10mg/kg | At
1152 Q 95.7,71.2 10 days, | 10mg/kg
N none :
/)/Y U
1 N 309ng/m
OH 1
PB o 0.32 4.7,53 330.12 2.26 10 days, 1/4 | Up to
1153 NJ\ deaths 277ng/m
) 1
| N
OH
PB 0.64 M17 cells: >20, 31 313.28 1.31
1154 PR 76.7,54.2
7
SORA0!
A
E
H
PB . o 0.31 39,59 679.21 2.74
1155
ORIV
H -
PB 0.96 M17 cells: >20, 22 256.23 2.19
1156 o /©/F 92.7,67.5
N
B
OH
PB o F 1038 M17 cells: 8.1,45 400.12 3.15 6 days, 2/4
1187 ) Q 903, 80.3 deaths
| N/) F
OH




OH Neuro cells 97.9, 98.0 PB OI 0 0.68 MST CulV; 361.18 295 10 days,
upto 12,56 'YN 101.5, 30% none 2796ng/ cl 7 NJ HN100.4 inhibition .11
OH 98.9, 103.9 PB ~~OI ffOff 0.69 M17 cells CulV; 37823 3,47 10 days,

upto 1257 N'YN 111.1, 80.9 60% none 166.ing/ C1 NJ s/ \ inhibition mL
OH PB CI 0\1-N 0.94 M17 CUTV 326.
106.5, 94.2 No effect none 7107ng/ N (16/11/05) ML 104.6, 83.7 Cl OH

PB ~a 0 H c 0.45 M17 cells CuTv 36521 202 10 days, up to 1264 y N*~N

TN

1049 1 N\N0/L

ARna

1,84 10 days, up to 1262

££ DN

HE PR oy | s fay|
rvo, LU%,0 LUU70 TTUTT J-UrRFitrQE\‘fFé’ad/\Profﬂer'c' trhi TR ORI S 'InV\QE‘FﬂdaHaW%AfetyProﬂle
M17 cells CUTV 34222 257 10 days, up-10._1267 et 5 11006 1 n&.
I H30, ] Cytotox ﬁ Disaggr | “Parent_" [ 'ClogP . Toxmlty ice Tg
1166.6 inhibition|ngsm| c&kdd C O ee'aaﬁfB Cho 036 M17|c Mma | Mice”
) P kg - ncent
316|18 213 10 day& upcta,£268°692, 1p21 110%% non&grs|d" K? inh b?ﬁa
ng/ml CI N~ HCI|OH NMe2 &
PB 0.99 M17 cells: >20, 10 439.18 2.09 7 days, 4/4
1158 o o 104.7, 56 deaths
z
[
QA
I F
™
PB 0.68 MI17 _cells: 5.06, 261.28 0.78
1159 o o 115,41.1 49.9
z NN
N /A
H
PB 0.75 M17 cells: CuTy: 4.05, 387.17 1.56 10 days, | Up to | No
1160 o O 85.3,63.4 95% 56.8 none 27,598 change
inhibition ng/mL in insol,
7 ‘ H,\(\/\ 25%
AN (so),
decrease
o plaque
PB 0.14 M17 cells: 100% >20, 27 288.13 1.13 10 days, | Up to | No
1161 o0 101.4, inhib none 5104 change
N 112.5 ng/mL in insol,
/)\/NHMe Neuro cells sol,
D 105.4, -64%
Her 103.9 plaque
PB ° P32 M17 cells: 4.7,52 382.13 2.99
1162 NQ/ 93.9,36.5
| N/)
OH
PB 9 0.29 M17 cells: 11,43.3 387.22 2.90
1163 N NEE 106.5,41.4
| N/)
OH
PB 0.24 M17 cells: >20, 26 399.57 2.20
1164 a9 A 112, 111
N
N
OH
PB S 0.89 M17 cells: 4.7,52 346.19 3.65 10 days, | Up to | No
1165 N 96.7,107.1 none 1593ng/ change
/) ml in insol,
| N sol,
OH Decreas
e plaque
PB it " 0.43 M17 cells: >20, 387.17 1.81
1166 B S 105, 115.8 21.7
Pz o
I )4 N
PB o ( 0.39 M17 cells: 74,393 401.2 2.24
1167 e 92.2,98.7
J s
I N’
OH




- 102 In vitro Efficacy Profile Physico-chemical In vivo Efficacy and Safety
Profile loop rties HeOe Cymmx CuT)f Disaggr Parent ClogP Toxicity' Mice
Tg IC5(% viable egation MW/ at 30 plasma mice' (pM) at 1 and BASd
PSA ElogD mg/kg concert lopM), (E) or rations ClogD (C) Pha O 0.28
M17 cells Cull: 302.156 1.60 10 days,_]9 Up to 12,69 N' 109.3, 110% 4
mild 492.1 CI -_ N ucr 114.7 inhibition signs ng/ml OH NMes Ph 0 >10
M17 cells Cull: 80% 167.21 0.15 10 days, Up to 1270 OH 102.8,

N o

inhibitionnone 49

Z 1009 Q2 ~anlnl A+ 190N N
37108 3mei At 20N

Af 'PU/Slco c‘H’ethaF_' \

-’fn'V"'b‘EFﬂcaNWJ Khafety Profile

PhclO0.17 M1/ cells CUll-50% ’%AA 34 1271 10@oren®1 5 Inhibition CN
20, totox isSaggr oxIcity Mice — | Tg
Hcl OH NMes a- conce mf blOg] |n M of|testrca |rae31|i( to inhiBita | Mice"
M BASY t
50% of A,, H202 pfdducien B: viability of prim: urdial | e
cultured cells (Neuronal cells) or M17 human 1 cells (M17
cells) in the presence jof test compound at cor fland 10M. 5
c- % inhibition of dityrgsine oligomerization as [referenced to|in-house
ctandard feot ac 10004 1inhibitiok)-d-aoviient v invhich toct camynoarnd
SafGari(SETas =gy 70RO G—EXteii Ry Wil e IS5 COMPOURN oo
mobil a-~from thesiriseluble to the soluble phase of an %yﬁﬁ%gﬁ Ofoong/m
tissu @ post- mortem human AD brain. Results|are referenced to
baselinePBS and are quoted as the max effect achieved across the
PB ! o 0.31 1.44, 64 442.0 3.09
1169 N
| N/)
OH
PB o o 0.72 M17 cells: 4.28,53 461.2 2.76
1170 N/\j@ 1274,
isons 104
PB /OHN A >20 >20, 10 210.24 2.33
1173 3—@ ’
X N
HO
PB F 1096 | Mi7cells: 147,22 [ 35634 | |45
1174 ,@ 60.1,34.2
PB Q 0.3 M17 cells: 6.9,45 358.18 3.53
1176 )N/\/\/ 86.3,38.5
PB OHC' 0.29 M17 cells: 24,79 362.60 3.56 1 day, 3/4
1177 N 97.9,24.4 deaths
| N/
OH NMe,
PB ? H 059 [ M7 cells: >20,24 [ 26928 | |,
1182 NS 110.1,98.2 ’
Joo
OH
PB o 0.54 M17 cells: 5.27,49 232.28 2.59
1184 102.7,47.2
2T
N
OH
PB ° 0, 0.6 M17 cells: 9.5,35 335.31 1.94
1185 @\ANNN 103.9,
J o 106.5
N
OH
PB >_/© >10 6.89,10 | 24131 [ 455
1101 R
v
; :N
OH
PB X >10 >20, 26433 | 308
1194 215
—
N
NH
OMe




concentration range followed by the concentration or concentration range
at which an effect is observed e- Disaggregation of Abaa:Zn(25:50pM)
Synthetic Aggregations; I"value = EC50(pM) , 2™ value= % Aggregate
reduction at 10 5M f- Visual observations during acute tox in mice or Tg
mice experiment or PK studies in rats gl@@nfirmation of presence of

compound-inpl inand4h)
= g in vivg Effic4cy and Safety

after single or repeat oral drbwstg of 30 rron"g/kg (unles¥’ We specifiejie

% difference from cfiptrol At I0id.plaqué™l abWiiiance folldiging d&igs, ™

oral gavage at 30mg/kg|(unless otherwise specified) ove@?&veeks in| ation®
13-14 months old transgenic mice. Only statistically sig @gam results

N-"% difference fromeonitgidn insﬂfhubiﬂe/s Oitihje: Dredmamy|Qid bureen and | 1o

<0 e quoted@as percentage values, fends aresindjcated without
1195 . . . . .

num Fhose skilled in the art will appreciate that the| invention
described herein is susceptible to | 20 variations and modifications other
than thgse specifically described. |t is to be understood |that the invention
includ Il such variations and modifications. The invention also includes
all of the steps, features, compositions and compounds referred to of

ﬁggic%@ this sp&tification, individually|d ¥ollectR?ely, emd any and all
com ians of any two or more of said steps or features. - 103-
BIBLIOGRAPHY Arch. Ophthalmol. 117:1329-1345, 1999 Bevan and
Lloyd, [. Chem. 72:1781-1787, 2000 Goodman and Gilman's, The
Phar logical Basisofllor Therapeutics 7th ed, 1985 Langer, Science,
249:1527, 1990 Remington's Pharmaceutical Sciences, 20th ed, Williams

'4nd Wilkins, 2000 The British National Formulary 43rd ed*British Medical
Assogiation and Royal PHarmaceutical Society of Great Britain, 2002 WO
02/055081 White et al., J Neuroscience 18:6207-6217, 1998 Wright et al,

JAm i%f‘ﬁasgc 173°117855383, 268t -104- CLAIRIS? 1. 195e GfEB-10500y/m
A =Y

f@ 4_| c inhibition L
Ol
PB cl o 0.32 M17 cells; CuTy; 322.15 2.03 10 days, Up to
1240 N N 106.4, 100.2 60% none 4023.4ng
J L inhibition ImL
cl N
OH
PB c o 0.44 M17 cells; CuTy; 322.15 2.03 10 days, Up to
1241 N SN 105.4,90.4 80% none 2181.1ng
gLy Neuro cells inhibition ImL
c N 98.4,90.9
OH
PB c o = 0.28 M17 cells; CuTy; 308.12 1.81 10 days, Up to
< 102.7, 50% none 144.2ng/
1242 J‘ N 102.6 inhibition mL
cl N
OH
PB cl o / 0.38 M17 cells; CuTy; 325.15 1.34 10 days, Up to
N 112,122.3 60% none 13214.8n
1243 N !
J Nh‘, ) inhibition g/mL
cl
OH
PB cl o N 1.32 M17 CuTy 297.10 1.69 10 days, Up to
1244 N SN 125.7, 10% none 1477.4ng
g 114.8 inhibition /mL
cl N”
OH
PB n 0.31 M17 cells; CuTy 347.16 2.78 10 days, Up to
1246 c o /GQN 104.3,73.5 120% ’ none 126ng/m
N J inhibition L
cl N/)
OH
PB o 0.56 M17 cells; CuTy 376.15 2.297 10 days,
1247 ¢ o NH 101.2, 150% ' none
N 110.8 inhibition
P o




or a pharmaceutic ally. acceptable salt, derivative or functional equivalent
thereof in the manufacture of a medicament for the treatment of
age-related macular degeneration (AMID) in a subject, 2. Use of Cairn 1
a herein the sub j, 3. is a mammal. 3. Use of Clain 2 wherein the

ma3nmal is human. 4. L se ofCIalrn 1 01:(210r—3 wherein the amount

_____ - amount I\Ihi{"h — —
- nVIVOE Icacy an Sa ety
F8¥,§',(§J§ﬁ'if‘§a whereinsbe
metal is selected from the list consisting of zinc and copper. 6. Use of
arm1or2or 3o orrEwberei dativativeagr fupstio I&I £a iRl Nt Gfice Tg
' : | iopS Mice"
'l-1033 is selected from (L] in Table 8 6i%pha rg@écexutlcallya'gépgceptgmﬁt
salts, derivatives r functional equivalents thereof. 7. U%‘%bf Claim 6| ration®
wherein the derivative or equivalent of 1'.13 10.33 is seleeted from - the
R R By maoe oo 2O
Aisticonsisting ofPBeid-76wPdid-1088nPB-1120, P1s3<d 12 {; PB1dd3S5, o
'P13-1149; PB151, PB-116U and;PR3:,1168 or pharmaceuticlly | oo
acceptable'salts thereof, 8. Use of PB-1033: ei QIE or a
the rmaceuticallv %g:geo a&:I?e I.Isalt déagivati ve or e 1L§§¥SI nt the e(%f for
= : ;
‘Faduc wof A metdhifom retiidl drusen in &°5Ubjeét to hgiaby
am =Ho Aptoms of aYé-related"facular degeneration (AIM). -105- 9.
t I f (‘I 8 i gﬂq? §||b'|eg$ is a 10.Use of %Ia o)
PB-L €0 aim-8-w '(HZ f cells: uty; amma, 361,18 ‘2%0 daylsrn' Upto
Wher%%ﬂ}eﬂgray mal is aduman.| & Use of Claim 8 or 9 or L@where#ss.
Y ro cells inhibition, - [mL
the etal'is selected fromfﬂw h t consisting of zinc and copper. 12. USE
of Claim Q@ nr O nr10 or 11w ailn darivativa ar lztnetinnAal Qruli\lﬁlarﬂ of
pgl \Jlullld| ‘b\.’.l \J‘\JIBr -LOJ43~JI Lmlv\&ﬁl?l IMIV INAY IR YA 'Lgég.‘Zd"\“Z.w blkiﬂoﬂé?é'kal %to
®B. 103! )ergrfected Bomakee list .Ym-.lt_.&anb e 8 or phar zaceuticadly. %BLz-Sng/
acceptable salts, derivatives or functional equivalents thereof. 13. Use of
Clain)- 8 wherein the derivative orlequivalent of PB 1ai33 is selected!from
PB 7 %< o 0.25 M17 cells; CuTy; 32817 | 1.88 10 days, Up to
1254 S 106.6, 106 90% none 441.4ng/
N/\ﬁj inhibition mL
Cl
OH
PB oo 093 M7 cells; CuTy; 31712 | 1 gy 10days, | Upto
1255 NT>"cooH 109.7, 125% none 17008ng
o N 102.9 inhibition /mL
OH Neuro cells
97.9,98.0
PB ¢ o . 0.68 M17; CuTy; 36118 | 595 10 days, Up to '
1256 Z 101.5, 30% none 2796ng,
o N/)N/:N(\G 100.4 inhibition mL
o 98.9, 103.9
PB ¢ 9 . 0.69 M17 cells; CuTy; 37823 | 347 10 days, Up to '
1257 = 111.1,80.9 60% none 166.1ng
. N/)N X@ inhibition mL
OH
PB 0.94 M17 CuTy 326.14 10 days, Up to
1262 c9 /7\:;0 106.5, 94.2 No effect 184 none 7107ng/
NN (16/11/05) | mL
/@: 104.6, 83.7
Cl N
OH
PB c o W [N | 045 M17 cells; CuTy 36521 | 59 10 days, Up to
1264 NSNS 103, 104.8 100% ' none 1639.8n
o N inhibition g/mL
OH
PB cl o 0.37 M17 cells; CuTy 34222 | 557 10 days, Up to
1267 N/W 94.4,74.5 110% ' none 1166.6
_ inhibition ng/ml
cl N HCI
OH NMe,
PB Ccl o 0.36 M17 cells; CuTy 31618 | 513 10 days, Up to
1268 A~ 99.2,102.1 110% none 975.9
N inhibition ng/ml
cl N/)\ HCI
OH NMe,
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the list consisting ofPB-1076, PB-1t;~85, PB-1120, PB-1127, PB-1135,
PB-1149, PB-1151, PB-1160 and PB-1168 or pharmaceutically
acceptable salts, derivatives or functional equivalents thereof. 14. A
compound selected from the following: O COO EtEtN N OH OH PB
1116 JIB° PB 1124 N O O xxIl Y™y NN N OH OH OH PB 1135 PB
1143 PB 1144 SO OONNN NN N OHOH OH PB 1148 PB 1149 PB
1154F 0000sOH N~/~~NN~NN~N~NiNW\ NHYINHiINJOIi

O -~ OH PR 11EODPR 1174 DR 114Q9 1ne NN
UTTUIMTMUT TD 119 FD L iffo Effidac) Prette ~LYY™ Ul Upnysico-chemical In vivo Efficacy and Safety Profile
properties
H,0, Cytotox CuTy*® Disaggr Parent ClogP Toxicity' Mice Tg
1Cso (Yoviable egation® | MW/ at 30 plasma Mice"
(M) | at 1 and | BASY PSA ElogD mg/kg concent
2 10pM)° (E) or ration®
ClogD
©
PB c o 0.28 M17 cells CuTy: 302.156 1.60 10 days, 1/ | Up to
1269 N 109.3, 110% ’ 4 mild | 492.1
o N . 114.7 inhibition signs ng/ml
OH NMe,
PB (@) >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
‘ J\/ At 120
mg/kg,
N up to
K .HCI 4455
ng/ml
PB ¢ o 0.17 MI17 cells | CuTy: 50% 344.34
1271 N/Y 104.4,61.5 inhibition
Clm HCl
OH NMe,

a-  concentration in pM of test compound required to inhibit 50% of Ay, H>O, production

b-  viability of primary cortical neuronal cultured cells (Neuronal cells) or M17 human neuroblastoma cells (M17 cells) in the
presence of test compound at concentrations of 1 and 10uM.

c- % 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

e- Disaggregation of Ape,:Zn (25:50uM) Synthetic Aggregations; 1% value = EC50(uM) , 2™ value = % Aggregate reduction at
S5uM

f-  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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ClOclOclOCINCO2H CINJHN N O~ NJ~NQ OHOH OH PB 1255
PB 1256 PB 1257 -107 CIOrNCIO0O OcloNH~N N ~N 4HCI CI N~ cl
2HBr Cl - N! .OH OH OH NMe2 PB 1262 PB 1264 PB 1267 ao Clo
4N~N~ CI HCI CI -0 NN HBr CI N'HCI OH NMe2 OH NMe2 OH NMe2 PB
1268 PB 1269 PB 1271 15. The compouod of claim 14 selected from PB
1267, PB 1268, PB 1269 and PB 1271. 16. The compound of claim 15
@higEMRB 1268. 17. The compound of claim 16 which is PB 1135 or PB
1149.

1. Use of PB-1033:

cl

Cl N ~
OH
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.

2. Use of Claim 1 wherein the subject is a mammal.
3. Use of Claim 2 wherein the mammal is human.
4. Use of Claim 1 or 2 or 3 wherein the amount of PB-1033 or derivative of

equivalent thereof is an amount which reduces levels of a metal in retinal drusen.

5. Use of Claim 4 wherein the metal is selected from the list consisting of zinc and
copper.
6. Use of Claim 1 or 2 or 3 or 4 or 5 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.

7. Use of Claim 6 wherein the derivative or 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 thereof.

8. Use of PB-1033:
Cl
N

s
Cl N N

OH
or a pharmaceutically acceptable salt, derivative or equivalent thereof for reducing levels
of a metal from retinal drusen in a subject to thereby ameliorate symptoms of age-related

macular degeneration (AMD).
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9. Use of Claim 8 wherein the subject is a mammal.
10.  Use of Claim 9 wherein the mammal is a human.
11.  Use of Claim 8 or 9 or 10 wherein the metal is selected from the list consisting of

zinc and copper.

12.  Use of Claim 8 or 9 or 10 or 11 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.

13.  Use of Claim 8 wherein the derivative or 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.

14. A compound selected from the following:
(0]
P |
N N
OH OH
PB 1116 PB 1124
o S o
2 N)i)\ = N)'ﬁ/\ = N)ﬁ/\/\
NS NNy | NNy |
OH OH OH
PB 1135 PB 1143 PB 1144
S o
(0] o
T o oo
N N Ny F
OH OH OH
PB 1148 PB 1149 PB 1154

F

N_ N
2 NS N NJ\\N N/ﬁ(‘\
SN I I J 0 =
N N
OH OH

PB 1159 PB 1174 PB 1182
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— cl o \
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0
c o
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cl Nl
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cl o
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Cl O

)N "ScosH
~
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¢ o ﬂN\o c o
XX c o ﬂ
N H
/) N/\/N o /N/W
Cl N N
OH

o N/) .2HBr cl HCl
OH OH NMe,
PB 1262 PB 1264 PB 1267
N N N
Cl N/)\ HC C|/©5:1\/)\ HBr Cl/i;fl‘\l\/)\/\(l-ld
OH NMe, OH NMe, OH NMe,
PB 1268 PB 1269 PB 1271

15. The compound of claim 14 selected from PB 1267, PB 1268, PB 1269 and PB
1271.

16.  The compound of claim 15 which is PB 1268.

17.  The compound of claim 16 which is PB 1135 or PB 1149.





