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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)‘Al:glﬁeﬂigte . retlna g i\glr%@ ﬂ%&%ﬁn%ﬁ@r@ umac'r'rssléé%l IQI% RATION

Ad4Bnt invention further provides therapeutic composmons enabling
dose-dependent or dose-specific administration of agents useful in the
treatment and prophylaxis of age-related macular degeneration or related
BAGRKIG REyetOE ChRtidhNVBIREARIRITION 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
RIEepopaHes 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

EEpHegiis iHsestichdersebeadamitOiliTraseT halmke ednehai@ionzedof retinal

essive loss of central vision associated with abnormalities of

by a pro
BT e e (P BROE Rl TSt B PR AR 62 @ method for

preveﬁﬁﬁgprmabmg tHOESR eis@rearpineiide, R ytROMBO freéanditionsibidérating the
affect older subjects - such as AMD 30 as well as rarer, earller onset

BROPMeR HAST SHh PACRE AR GUIOBI M e irkH S atre gl ifgnditions in

Rikahmaedibpathiesdacidamieh ﬁer@re@maﬁulﬁmdﬁsn@ﬂiay p’i@rﬂas&herapeutlc
fundus dystrop %/hSta gardts di ease attern dystrophy, Best dise

SHERGRIGRRS fagBlRR&QsC-depe &9eR8MYcH @WBE% &%F“ts useful in
rnslqremeﬁoraminﬁmlﬁlmer@@a@&&w&nﬂu@ﬁfﬁcmge@ewmema&d retinal

illion Americans, AMD affects light-sensitive photoreceptor cells and
g% FTEHEYS ‘iﬁﬂﬁiéti]iglil%ells in the macula, the center of the retina of the eye.
While it may not cause total blindness, the disease destroys central vision,

i ing, i tronic monitor screens and drivin

%@%ﬁj?ﬁ&éﬁ?%&%gﬁéﬁ e, has never demonstrated )
spontaneous remission and effective treatments are very limited The
#ﬁ ais acom |cated netonm k of nerére cells that chan& §1 gﬁt into nervle

E%ES tr?af‘Pr V319 e BrAMS WREFE AP ArE iftdrYte gQhbe taken as, an
magﬁﬁea@e@emfai@afmﬁ tbe stiggeding, talatdhprimactildotmsgsponsitie common
for VISL%?] ?Sésﬁ needed for reading and other detailed work. Damage to

#BS: ﬁ&ﬁ%’o%?l{ﬂg%n The most common disease process that
affects the macula is AMD. In patients with AMD, retinal photoreceptor

it eI| Is in the macul over the course o
R S T AT AT IS A TS RS U TS o th end of
ﬂ@&}ﬁ&@'fc@idm[, hence the name age- 15 related macular degeneration.
There are two types of AMD: dry macular degeneration and wet macular
degeneration. Dry macular degeneration, although more common,

Mpicddy desulésaiioa iessciauaiiecmotieagindsial toslemfﬂhsierﬁarﬂﬂyierﬁt&iwhnm that are
aZl %ﬁec ep b 8}/ AI\QD pavle adua Iosﬁc,trca)l ceqtrglaZO vrs on d&uﬁt% alities of
ed peh otore eptBrO(%ﬁssSaYn their clode asgosc(i)ateés%l?nﬁ Bigmenl%oam €0
Bpittiddiah¢RPER) cetls; vlitrdépdsitiosuct arelmmrﬂed/waiay aotiyldi pigixéurespithelium.
fr‘?{é??%ls% S8 F}’qfé)etov%ece Jorspine calis [ée r%#“e%‘t %F‘%t%a" s38ch as AMD

are essential Tor vision. Macrop aglc Sard heces y for
mmdﬂemmmrsaavimrpﬁsacﬂgmtmpﬁmerthwm AbrRatiesnts wﬂhbmetetaaedlam the first
nerati bl od vessels e retina. As the
s S A T L E R g sorsby's
ﬁindvdsvdyseta)hy,gr&ar@mm'shdlsmﬂn@lam@atlcoiystmphzycthtd dnteasn and Malattia
egggrmal location beneath the retina. This abnormal new blood vessel
E‘n i3 called choroidal neovascularization 30 (CNV). The abnormal
bIood 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.
- 2_-The RPF cealle in the ave acrt ac macronhanece which nhanaonecvtiize
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- 6 - SUMMARY OF THE INVENTION The present invention is predicated

in part on the recent determination that proteinaceous deposits on the

limiting membrane of the retina, referred to as "drusen”, also comprise

zinc 5 and copper and hence are proposed to be similar to an amyloid

type plaque. Hence, the present inventipg contemplates the use of a metal

protein attenuating compound (MPAC) to reduce the levels of or otherwise

0 1E rcrssmetal ron drusen ereby restoring nOMALMEIAL ooc 65, current

ﬁomeos asis in the fetina, The present invention IS parﬁcu arly Lsefdffor Y

sféating @apprexemtinly diS othBronsémedaaisg A Disitfof iddighopenantvefphotoreceptor

age-related 10 macular degeneration (AMD); however, the,subject :

R B A L IR A S ST g ne eve. whit

assagiatet] vaitheamizAbiblliyghes sy greg diesyseodeptenes celgpdsitsionplagles reading,

o f%ﬂ}/ncoer:]gi iro i %Sr%%gﬁg)?dsgygehnd%Insdeﬁr\l’{lfri“(:hir%or@sggﬁg g %eagsnr(p toacl' mented cure

The method of the present invention is Useral wrgspectlv'e of any in ibition ’

bdsanmatr e i migtadid ppoteimasesantiosiardase ofsatific aeaguertto A PAE limited.

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

Bhamestibersdch ringsplhiiticat teasok nifrogere atdin thapdsitigaslightliato nerve impulses
iti f Q are 20

B R il par of the

Erampleledf duitahieiborimpmsndssibitutie thowa ithTable&dedHasreading and other

5’&5&9@%@@'&@%@3&%@1&%&}%98@?3}11@30&%-?&9%1@Eiﬁb%f'80 mon disease

PB-1151, PB-1160 and PB-1168 or a pharmaceutically acceptable SaF[HOI‘

piadostti e on figntstitheane quivasethMbe reop 2 pendd) dndlRspestabplimgoreceptor and

g@ﬁ%ﬁ& Yt%@ﬂQf‘c%ﬂQ_tﬁ{‘?f?éaﬁ‘?e?c8‘1@1&@‘.894%@90{[%@B}e&wfaﬁ’%%?%é%*ﬂé cell death

a retinal degenerative condition or disorder in a subject, said
sommpiading sdtrihiossriviyat sdiel sebhest anwtiettiyé Quetooldenf andg RICname age-
Qi feimulation gepapLising,an MPAC for a time and under conditions
effective to alter metal levels in 30 retinal drusen or surrounding tissue. -
7 - degenerative condition or disorder in a subject, said method

?HQPQ rélc‘én %dfyﬂ%s@f'ﬁﬂ/fﬁ :S - ﬂ%&f&} %EB@F&W&%Q "Wétoﬁtﬂ@ulﬂp '&ggenera‘[ion.

or formulation Comprising an MPAC for a time and under conditions
Priestiveuter daggoeratiem| dheeinmetin sparneantppisatho tesdityitigsless severe, more

PRRaLIGHLT e R SERTIMEDHO A R OMASS NP INGS HERHDARSHRIECHS central

with age-related macular degeneration (AMD) said method comprising _
sdininistetnghodsaid ofplectosgsenivonstlofapsthosglopaastrasiasaigtioallpigmented

gneeatap!ged) dailyaiys, cidHngHERal UGGl eHEAUYE Wixture, termed

reduce metal in retinal drusen to a level which amelioratés 10 symptoms

ofrngoD. Theteysesptossiathsr spkdtanidhe setimadthps agembyetsge idighbders iessential for
Wﬁéﬁ.eﬁfi&f%ﬂﬁﬁagild ﬁ@fﬁfééﬁsa}a‘fé‘%&@s@éﬁ‘%&l%ﬂgt&g&ﬁi& @%ﬁ@%’i‘, function and
retinal drusen or surrounding tissue as well as a change in the amount or
’&‘éWﬁl-of metal in drusen or surrounding tissue. The phrases also 15 refer

to a reduction in the amount or activity of metal in retinal drusen or

surrounding tissue as well as a reduction in the amount or activity of metal
Tepeiscniah siagacalandegriemationrioriapar blarthyersdennsier the retina. As the

SHOEORREANS ISRV R PE! RAIRRIRFIRNREBREMRARR A8 ReralYeREY 78K blood vessels to

exclusively irrespective of its ability to 20 inhibit a metalloproteinase. A
g dirst Spitifieddalgsaion int itaghasibdiisiniierenalalestinngigneath the

fagtherpRPest Ahike RIgSsJavention gravides 2 methedd@idhe ncovascularization
treatment or prophylaxis of a retinal degenerative condition or disorder in

d-SBjedihsatenaigirbhlogicurmsisikiglaanimitedingtsisaib csupyeagan swelling, scar

ﬁﬁ%@?i\é%@@é%fg Risérbweﬁ%pwgeﬂut@ﬂgn 1@%18{1'?51%% MERRGPD3have the wet
time and under conditions effective to reduce metal levels in retinal drusen

BiPsurdindihgiiissseaiebiective ottany effeéllonPhindagsx resulting from  AMD.
metalloproteinase. - 8 - Still another aspect of the present invention

defines a specific dosage range to optimally restore metal homeostasis in

the retina. Hence, this aspect of the present invention is directed to a

method for the treatment or 5 prophylaxis of a retinal degenerative

condition or disorder in a subject, said method comprising administering to
caid cirithiect an effectivve amoiint of an MPAC aor formiilation comnricina an
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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. 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 fegimens and the like, as such
may vary. It is also to be understood that the terminology used herein is

!ﬁ} ? % 1 deSCl'Ib &% Blart}'cu & %gnb%dlmeﬂgls (())nl angnilshrecycle COl’IlpOIlel’l'[S
ed (fo fimitin s Used ' the ’smajec % &iftation

sirtyalarcfobmadas, diaﬂi' sug]lriétms qﬁphtderpdxam@asm’édts onfesisotiirigontidxy the RPE

%@?rﬁ\{ dcﬁc 1A r%gfg) t er S r-ggéj Forreex {1\/% I1es 15 cf ?h 2 gﬁﬂn r'i{l%ggﬁ]mulatlon of

esasl atlon S Wel 0 or more formulatio
detﬂecenlf)emriamwgeatlhmrahstwgmmﬁ uf¢hﬁdEBFamwrgiblmantdq1hm@érﬂisplacement
3P { eliﬁ?,%t {8 Olggn%esdlaa e n%? QuiFd enf Orfl%rctakl] ﬂgrelst MR displacement
Qagent reagent1 ‘comp oundY R Harmagg %glcally actlvepa ent P

Cm@‘dﬁamcalthm@eﬂhﬁtmaaonwﬂammgﬂﬁaédsedndtwaﬂﬁadgémjwl between
E)%rglﬁ%}%{%ﬁfa@s |(I;:Hn%r biological entity which induces or exhibits a

sired effect su O amelloratmg the symptoms of a retinal
degeneratlve dlsease The terms also encompass pharmaceutically

E&%ﬂ% o ’El‘i’eﬁ@@ﬂf&%c?iggj?ﬁ%?e%" 1'1ns% g{ﬁﬂé‘i 8% 9@& t%c& o the abnormal

nts specifically mentioned herein." W ent e terms "agent", "reagent
bdmdp@mﬁils‘ formed tipvatmadbBlogdidallbactvehagents, Oﬁvefmééffﬂémre eligible to have

t El'getfl %ﬁ%ﬁe&m BElME e ARG, AR 36 ﬁ i p&. &%P?o%‘i‘@ﬁé‘t%%e“%%hter part of

s the active entlty per se as we armaceutica
ticonpeableThhdasantoidgioal Igfeltghtélmmgabmm@l hmih@slgm@dt@éblood drugs and
Hﬁagahée%ﬁgﬁ'%gﬁv%% ?Q%%fﬁr%ﬁ %;70 t‘ﬂgt @gﬁg}lmg?ﬁén%&gﬁptb’lood vessels.

"compound", "pharmacologically activ€ agent", "medicament”,
Fttﬁqmpémtud’fe ‘aeavescalidizaigg" inelgestwmblmatonsbithesonaiobeen removed,
?e%ﬂl’t%%%%‘ér&e FRNBINAURR ASRIRCIHAGS Pl g%eférﬁy%tﬁsﬂiﬂo WSthave very

composition where the agents are provided separately and given or

pRoperisien.seprer destyioferl nixeduttreogetven piialagdispenzatient Fgdical opinion
SAATRIG: O tPAY F&*&%ﬁ'ﬂéﬁ%ﬁiﬂﬂ?@%ﬂ?ﬁ%ﬂﬁeﬁ@ BFNQIE FHEUSI death or

separately maintained. Hence, this aspect of the present invention

bl bipbiresionziesrdiphatumeisiitioNRerapy includes the

co-administration of a metal chelator and another active such as a

chemical compound, cytokine, genetic molecule, anti-microbial or anti-viral
RgetiticatharftiBlstitoaliapomasPasiAsteers U1 ThPTEYRE thef@ssvadirpghtAMD. For
prstnibeiaRaytisalyelacive ANGNT AL BUENLRS USRdNSHEIR AR éhts include

sufficient amount of the agent to provide the desired therapeutic or

babistaregive thefibempaltishios. asushun abariveslehmlentelugash of which is
éi{gémag[er el rﬁl@f@ﬂ@ﬁ?W 1%6“@@{&%@ ﬂ/éﬂt KeAHCIRg dhelr aﬁ‘géc%%almng the

in drusen, reducing 20 amyloid levels reducing or preventing macular

@é@@n@?dﬁéwm éelférété@ @@ﬁé.ﬂéﬁﬁ%ﬂﬁdﬁbm&aﬁ@g BRRAFEERtINGeEiem One type of
qydﬁﬁ&f@ﬁ@%ﬁ“%%f"@ﬁr@ﬁﬂ% PHPOMeMRSsensitive agent is

manlfeste along with the desired therapeutic effect; hence, a practitioner

ﬁf&!ﬂﬁ@é"sf%ﬁé%%ﬁéﬁtvéﬁﬁféﬁ@ﬁ&%@%mﬁ’é (D eERAIIFERS VAR thriasget site of the
WiishisfaR WRRQPIAIRE BifgaiMS d@@&éaingﬁb% %ﬁé‘gﬂﬁgﬁﬂ%fﬁ%@éﬂ Wkifically to

vary from subject to 25 subject, depending on the species, age and

thénared-chRiRSH SethuzenbaseerietE ot Bdiftiistatioherarthetikehemical species
WAKS: debpminRt LR B@ﬁ%@'%@n’%@@@@é@!@ 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

Pmefi{@%'%o?%&_ heRffectivmamannt is %@i@iﬁé’ EB%@@QM]E) r%‘r"&%lmple one
ms of the retinal degeneration condition

to prevent or ameliorate

S A QRSO RGRIE R BTN e o HGUHE SHNAPAG 16 Hhdndred and two
amount required to or which is effective in reducing levels of metal - 12 -

drusen. Examples of metals include zinc and copper. Effective amounts

include from 1 ng/ml to 1000 mg/ml such as from about 5 ng/ml to about

500 mg/ml or about 10 ng/ml to about 100 mg/ml or amounts or ranges in
hetween B The terme "metal™ and "metal ion- mav he 1iced interchanaediv/
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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, aggregates or pla_cwgs and is stable in aqueous

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. Particularly

usefli[l com ung%s defined furtlgebr w, include those in Table 8 such as

R T G R T IR AT e e TR S Rome was

BBedsti hP&mhpairenthdBid68 ebdipharmaceattibaliyagait amdentratislevision chart

r fupctional, equivalent thereof PB- 30 1033 is particularly useful althou
B B S B S AR S R R R e monans
posisBRXIingéntionthertlyes COHieOD) dvesfawaethad Forleteatitdha subpegtamitht lost less
e-related macular degeneration (AMD) said m tgo mprisin
B I e I R EIERG LR RIS B e 0 from
pateptablelsaioine Miativerdr futictiopkicehoivade e herdafrefféctittets (p<0.001). At
ednetal in yeti to el whi Ij t f. - .

R B BT D e A R R TS Staned in

patieetal feoeviegnBDdrude pignidi sutt|e cgrentire rebseatnaiodatbesyrpptomts 658%) lost
Telpied npcilar ds, Q&@?@&{, R) SRS PRINEL SRS a placebo (38%).

a n%llrr?[ligering to slg’d subject an elc%{llve amog(}t of PB- 1% 10%%t ord o (38%)

Plarerec etz alhaofshtapit et releriviagvBLYF dgdivafant ddevsodn, compared to 7%
m A? Qf pharmags 1&9&;{ acceptable chemical derivatives or

?gnﬁ;tiﬁné? equ[%%?entg olgPB-l(())BB include those in Table 8 such as

PB-1076, PB-1085, PB-1120, PB-1127, PB- 1135, PB-1149, PB-1151,

Kﬁéﬁlje?q do? ghjo%@tﬁe%é%]ﬁg?H&?&&ﬂ%ﬁﬂk%ﬁa{h&raﬁ%rlﬁ?tﬁ{l:%gg%)%%ulanon therapy,

functional equivalent thereof Examples of metals inciude zi pper.
kehcacterthghuBefol aa@éméwmetgi@mntﬂn@ém@ mhar@mtgﬁep@fs.ﬁwdnbyv vessels.
FRIRAY ﬁé}gl%ﬁrﬂﬁﬂ?the(ﬁi%lp ené?g‘ﬁyrféggf &%&ﬁgssthgchﬁl%i % and around the new
independently selected from™H, optionally substituted alkyl, optionally
g@ﬂﬁgtﬁ&é@leanﬂ@tywsu&mylsubsﬁtfﬂ@ﬂ eIV, ibptiorihraiaibsdtament approach. It
A0 QRHENAUY FUPSHHHG o Iﬂﬁea %Eﬁrg%ﬁb@iﬁm&%%%%%%%QI‘P&{Q Yluid within
moiety; CN; halo; CF3; SO3H; and OR2, SR2; SOR2, S02R2, NR2R3,
foHsurRrRgRg HCKoRR AN RIRD RSSO N@Mﬂ@%@@zp@t}wz to generate
NG SR2 RV ERR AN GO RAROMNRRR3 sl B ANR3, 866
independently selected from H, optionally substituted alkyl, optionally

substituted alkenyl, 5 optionally substituted alkynyl, optionally substituted

Wﬁll@ﬁﬁ%g@@f%Pﬂg&t%ﬂ&?&%ﬁ%ﬁygﬂgn %%%'%&tr%@ WAL Geat patients with

moiety and n is an integer of 1 to 10; X is independently selected from CH,

S D\ et r, WoTRY iHaepatiierpadiserey tfoRPEHS the, 16, aifacanare;transient;
?aiﬁeiﬂg%eé‘é}dﬁfgﬂlbﬁ'?sﬁﬂwﬂé’%l&%[e\eﬂ%ﬁiﬁ 0G0 WRICH{bIRRUGSRE rmore, the

orms a 5- or 6- membered optionally substituted aryl or a 5- or » .
PRSI Bequl OptisA K sussiaitaenteraBiy eI TS By esysaritegyebtermtabilize their
1B R BRAMEIS) HRMLIR# AESRIR Ul aFRLeS. SP#BSe treatments damage
derivatives, pro-drugs, tautomers and/or isomers thereof to a subject in
thedgttherBstherimsduans dedeienss Ysup) aewélyst one of X and Z is other
than CH; and (ii)phanquinone or tautomers thereof are excluded i.e., when
R is 0, R1 at position 7 is OH, X is CH and Y is absent, then Z is not NI 30
Prerdraniagk of s phatpseagdinian relthatiidferaptychrady o tieriaRp not target only
fiebaEethay L QRieNallIbSHEES b ieragyHil QBHORAlN 3 URRT iR lesions are
alkyl, OR2, SR2, (CH2)"NR2R3, CONR2R3 and NCORZ2 in which n, R2
aherrRd. and AbedaTBg et Ve oNstie pHsREGERIJaMRETTh &L qvEirR; in about half of

gliorneaQrtpnalv pubstitded pRerY susRas 4nhaloRNABYbfo&Xa M is difficult

4-fluorophenyl 5 or 4-chlorophenyl; an oPti_onaIIy substituted unsaturated 3 .
% domReribdset? nBieRSmutb dpest GraapritRamitp i RRiBgethatsrmeory retina.
such as imidazoly! 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 10 to R nitronen atome <tich aec mornholinvl: antionallv erihetitiited
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8-hydroxy-quinazoline 8-hydroxy-quinoxaline [1,6]naphthyridin-8-ol (RI),
8-hydroxy-cinnoline OH (R1),,(R1)p I \6-hydroxy-phenazine OH (R1),,9
RI(R1)p 4-hydroxy-acridine OH - 19 - (RI), NP N (R1), OH 10
4,7(4,10)-phenanthrolin-5-ol - 20 - RIOH (R1)m5R1 Nf(R1),, OH
(Rl)g FI 10N, OH (R1)gOHqg OH 51_5 0 20250H

Another drawback is that photocoagulation treatment is not permanent and recurrence rates
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
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 reduced vision over a period of
time. Specifically, some patients undergoing photocoagulation therapy develop scotoma,
which is an area of depressed vision within the visual field, surrounded by an area of less

depressed or of normal vision.

There is a need, therefore, to develop alternative methods to treat AMD or related

conditions.
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pyrido[3,2-d]pyrimidin 4 ol pyrido[2-3-d]pyridazin-8-ol
[1,7]naphthyridin-8-ol [1,5]naphthyridine-4,8-diol [1,5]naphthyridine-8-ol
pyrido[3,4-b]pyrazin-8-ol pyrido[3,4-b]pyrazin-5-ol
pyridol[4,3-d]pyrimidin-8-ol - 21 -
4-hydroxy-4a,8a-dihydro-pyrano[3,2,b]pyridin-2-one 5 OH (R1),"/ (R1)q
dibenzo[a,g]quinolizin-8-one OH R1  OH in which 111, m, n and p are as
defined above and g is an integer of 1 or 2.  The above compounds also

r ic pounds such as those 25
g&w&%&% éj FEHEIA%:Q)@%ﬁ&hiCh R1 is H or halo, optionally
substituted alkyl, optionally substituted alkenyl, optionally 5 substituted
acyl, optionally substituted aryl, optionally substituted heterocyclyl, an

LRt dkidaRt BVEEegamySHoNE: RPIE N IPRIRRS SGHSMRRIERIRGH proteinaceous

ansinnalbh U stititad alkemvhireriianairsistivtied arvk amtigeibalso comprise zinc
substituted heterocyclyl; optionally substituted alkoxy; an antioxidant; a 10

FAFHERRRP SIS CRED RS HFSKE 1A WA {© 10 SptvlRighynaspRiaditeq Hence, the

plkxdnpRiiRIby: eRsiHpRER RN e M MXdtaP PO YR RSTkEeGADund (MPAC)
optionally substituted heterocyclyl, an antioxidant, a tar%etin moiet

(51IePUER 11 KoL 94 5 MIHGICHER FTBAYE RACERS BIRSE) FPSdmas(hereby restoring

fbieranhend selecteddiom theoptianallyisypstieiednatotoapionativularly useful for
substituted alkenyl, optionally substituted aryl or optionally substituted

HeAHRsCy Iy BRAUHBE (CHPNRGE CMERDEY o CNINIREHIPRIRiQh age-related

Récand RKhategihie(AMspmewandiffereniudnd seleaiadHTemehtisoptidradyatment of
substituted alkyl, optionally substituted alkenyl, optignally substituted aryl

B0t SSTBETINEI WA ARE Y (5 4R bipSs3ggresgycs,” complexes,

AR ILEr ipl Mg oRddy e dRieh aks Rithied thglsame ofiféaresthphsk excess metal.
selected from H, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted aryl or 20 optionally substituted heterocyclyl or

agethehfordrapdigradbnsubsiittitedib eiee ietyspot D2 DIRb3RbAi BitwhieH a matrix
R13 and R14 are either the same or different a elected from H, i
BN SLIBSE R Pay o BSES BT RISy TS Gngyloved. A single
suhstitaedcaayhonioriienaliy suhstitdtach hetevoeyahdrangenid3 -

substituted acyl, hydroxy, optionally substituted amino, optionally

substituted thio, optionally substituted sulphonyl, optionally substituted
SHippivynoptiensaliysippsttutachsutphofiganinacmdla S Qdgs, witing, 168, a nitrogen
CF3, optionally substityted aryl, optionally substituted hetergcyclyl, an
AR 7L A8 SO, BERETh EhAteL BENIRBS. oAt gmpounds are
gearddibg Hautame s laoddr ISONErs hivdreaf dedbribel pralieasHélaty .

(@)when R1 to R3, R and RP are H, then R4 is not Cl or | and R5 is not I;

10 (b)when R1 to R3, R, R'and R5 are H, then R4 is not CHO,
EHableCf3uiabld chizpeiind i ditd2 Gkt3inaHEN (Ckdb2s ¢H2N)33, PB-1076, PB-

Y S BRSNS s g1 o

pindiRaacetidalR2ais RBH saiddrdds vatildloe fuReiimabt qriealontndetet.

phenyl, hydroxymethyl or trifluoromethyl; 10 (d) when RI, R4, R5 and R

are H, R2 is CO2H and R3 is OH, then R' is not bromo, iodo, methyl,

Heeay/| ,opkopyephefietioyhreepty inbemizytacoimometityt, 3-artinapfopytheé3treatment or

hydroxypropyl, 4-methoxypheny|, 3-methylphenyl, 4-chlorophenyl, . .
N R o S AR e S oA GHRERT, T & b, said method

Sofplicinh@rapinémyte @nghio ragdhenlyje -ahbetfelarop henyin Lot fdpAenydr formulation

§6rcnrf3'8§?£gh%HVMEAW%?’Q’E%”XLSrﬁﬁ’%”é’éﬁzﬁf%%s 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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(e) when RI, R4, R and R' are H, R2 is CO2H and R3 is OH, then R5 is

not phenyl, 3- hydroxypropyl, phenethyl, 3-aminoprop-1-y1 or hex-1-y1; 20
(Hwhen RI, R4, R' and R5 are H, R2 is CO2H and R3 is OH, then R is not

N- morpholinomethyl, bromo or phenyl; (g)when RI, R and R' are H, R2 is

CO2H and R3is OH, then R4 and R5 arg not chloro; 25 (h)when RI, R4

and R' are H, R2 is CO2H and R3 is OH, then R and R5 are not bromo;

()when RI, R, R"and R5 are H, R2 is CO2Me and R3 is OH, then R4 is

B TR o SR R R AR P8 e

S ethhylohenydffoytivénaBuylinb ef zyl, MRyt o o fohhonbploangdngdsing an MPAC for a
ichlorgphenyl, 3-hydroxypropyl or 3-tert-but arbonylaminopropyl; -25 .
R o A PR, M e R R A S hrouncing

nstuphenyl or 3-tert-butoxycarbonylaminoprop-1-y1; 5 (1)when RI, R, R4,

R'and R5 are H and R2 is CO2Me, then R3 is not toluene-4-

sulphonylamino, piperazin-l-yl, morpholin-I-yl, piperidin-I-yl,

I methyipipetheiptsyht 3nberraylamindprophgthphdnettighting a subject with age-

rt X onylaminopr e l..ami [ -1-y1. -
S AL Y A SR S S s
aotaphamgl:o (N Brth8R3Rr R, RlirRasdiRdlarecktpiabl R 34K, Godrittherr functional
i s 4e-C p yl..3-N nQ; .
gﬂ%olll’l\g%%?}tlt’ﬁﬁﬁ,@g éé%é?ﬁﬁ%/ﬁ%ﬁ%%ﬂ%$%§t§r a{lgﬁlqﬁ};ﬁmg(yrp Eg%yleéél]'\gﬁlch ameliorates
syiopieend Hilgidhylamino, 3-benzoylaminoprop-1-yl, aminoprop-1- 15
ynyl, hex-I-yl, 5-hydroxypent-1-yl, piperazin-I-yl or
2-(1-piperazinyl)pyrimidinyl; (o) when RI, R'and R are H, R2 is CO2Me
hel Bags OlaltehereRYlayrdsR Braréreditashiaral 26 (spghentRbrRdeR'sangt and refers
55& %ﬁ%\ge RedR: %Q@Mﬁl@ﬁ%&sﬁ%‘&#ﬂ mﬁﬁa'ﬁdﬁlgé?{ oy Q{H%JQM{Q ¢RRL as well as a
R'and R4 are H, R2 is CO2Me and R3 is OH, then R and R5 are™not
thronge; IR She preentRr, R{IREY R methRE dreseh anduRRus D@ 2isuher IR4phyases also
RaLphe leleéllicqug "ephenyh RSPty GG RE Rank 'd%%eﬁ%tag\g'rounding
R are H, then R2 is not 2H-tetrazol-1-y1; 30 (tf)when RI, R5, R4 and R are
HpsR4s w2y arnddraienOop thhamRuig aoed Bitdiohiasphenpadicular areas i.e. the
gidiHereRheh ddn rélnalliatifat ane MR sRr: R and 11 is other
than H.  Useful compounds of Formula Il are as follows: 5 ( )Formula IlI
in which: 10 R, R1 and R3 are as defined in Formula Il above; and R2a is
rhopiRPAY %&‘%“MFQ@%%%M&W%@@J& SUPRIYRd AGRIARVLS its ability to
optionally substituted aryl; optionally substituted heteroCyclyl; an
ahiiokicannaiiepeting asviety CdRBedoroC SReAin vigtieRGHIgUHt may also be
ontianally.substituted C16 alkyl, optionally substituted 15 C2_6 alkenyl,
hydroxy, optionally substituted aryl, optionally substituted heterocyclyl or
0117a, S117a or NR7all8a in which 117a and 118a are either the same

R%%ﬁ&ﬁ?g&,%ﬁ%‘#&&g@&%ﬂ% &@E%ﬁ%éﬁ%'%&&@ MeMlod for the treatment

optionally substituted C2_6 alkenyl, optionally substituted aryl or optionally
qupseRlitd e iraciriiprlciRe@piirRocapditen 9T iesrdes gt a subject, said method
EN R iRich-RIa andRI%eals &fherbemame & HifaEae ai%ormulation
selected from H, 20 optionally substituted C16 alkyl, optionally substituted '
oM isiRa MBdnany sibativrd dadgr soppiionalRfisqHygtiragduce metal levels in
RRIRIPCYEIE P 1AL 13y S OE 1 RN L1RGJA WIC RUBANRIRAGHE a  matrix
either the same or different and selected from H, optionally substituted
meeliaRytIPEithally substituted C2_6 alkenyl, optionally substituted aryl

or optionally substituted heterocyclyl or together form optionally

substituted heterocyclyl: or SO2NR13 aR14ain - 27 - optionally S
RGEEGRGR P nETSFOEGHNA. Pretatibatinpbmais BroEdlontpicinasse may be inhibited or
f@%@ﬁl@&@{éﬁwﬁg\&e iAvdieh: R1 is as defined in Formula Il above; and

10 R2Pa Is optionally substituted C1-6 alkyl, optionally substituted C2_6

alkenyl, optionally substituted aryl or optionally substituted heterocyclyl.

Formula IV may represent compounds in which an antioxidant moiety is

attached to the C2 15 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.
Ranrecentative avamnlec ara chown below: - 2Q .- K Eormiila \/ in
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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 solubility while 5
maintaining membrane permeability. Representative examples are shown
below: -31-FormulaVl 5 in which: I%l is as defined in Formula Il
above; and 112"ais CN; CH2Neall10' a, HCNOR% or HCNNR9Pall10'a
in which R9Pa. and RI% are either 10 the same or dlfferent and selected
tionally substituted C1.6 alk I nally sub ed alken

S LR TR PSR N ARUE eI e to optimany
Rsﬁpresmttdﬂmremahmes trershoavn below: - 32 - Formula VIl 5in
which: R1 is as defined in Formula Il above; and R1 1a' and R12; are
either the same or different and selected from H, optionally substituted 10
Bdneealityk egtiohallytbelystisatedr@2nitoalkenltedptlcoadlynsubstitite dharyteatment or
and 9 tlonall substituted heterqcycl ogether,for optlonall

i eteroc%y ) |Fijl SHTAG) "“‘.1%?&'3% PR i, said method

G(anmdalg aﬂmuastandga) R4i8; suhgb R Ty di%c@mmhemmﬁemh@ﬁé’rmtformulatlon
& g%%% %%g%gﬁﬁ( orﬁ%éy a 'Z?Ibsﬁci %%g%&”@flfegﬁtlg ngl%gduce metal levels in
substituted eny optionally su stlt aryl or optiona
mb@ﬂitdutwm@mmym}dmgaassyﬁovhﬂnmme afifogitich aBiRuht R, m@mﬂc dose range
R3 are as define H348;and R5b are either the same

o (ﬂiere g) cte rom%—| opltlllonglﬂ/ éu stituted C1.6 alkyl;
optlonally substltuted C2_6 alkenyl; halo; CN; CF3; optionally substituted
Al 8%%%?%%?@ %E!&EH?%R/%E&{%V‘HP}]{ ﬁ%ﬁ&% é‘ IfARLg BI98 éﬁﬂgmeg levels of a
moiety; SO3H; SO2NR13aR14a in WhIC R13a and R14a are as d
incrdrinena ItavdVérLeetOR 15 5UBRCh, ®ORREBY, BONRIBORIBPtONs of age-related
}}15%'&95319 eHH’XPb‘}P }\“@aig‘fh%%%@rgoﬁ{ ek aﬁ%?s%r%ﬁ QEe0kid subject an

and selected from H, o ally substituted C1.6 alkyl, optionall

slibgfivaten @at eféfk?eh%mmnhﬂgwagtmﬂéda@qeﬁtddyls@ptdﬂwwve or functional

%@H}%@%g{g&pr optionally substituted 15 heterocyclyl, including
ovisos (a) to (c), (e), (g), (h), (), (K), (0), (9), (r), and (u) as defined
above. Useful compounds of Formula IX are as follows: 20 - 34 -

fﬂé%‘l’é@eét it R pro%ng ﬁ?Q@%Eeo%SaquIe&dnlﬁ AR Mifacture of a

above; and and 115; are as defined in Formula IX above provided that at
raedicamens fhalbe Imﬁnmnm@apfmmgbéeﬁ)le(@wgﬂlémdﬁ) @) syh)eshd (u)

defined above. Formula XI 15 in which: R1 is as defined in Formula

above; R4b" is H or halo; and 20 R5b" is optionally substituted aryl or

bpowitisas bstrigenhiteoiégelgpntesplates 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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A representative example is shown below. CI 5 Formula Xl in which:

10 R1 is as defined in Formula Il above; R" is C1.6 alkoxy, halo, C1.6

alkyl, C2_6 alkenyl or C1.6 haloalkyl; and R5b" is H or halo. - 36 - A
representative example is shown below. OH 5 Formula XlIll in which 10

R1 is as defined in Formula Il above; ang R" is as defined in Formula XIlI

above. Formula XIV - 37 - in which: R2 to R5, R and R' are as defined in

Formula Il above; and 5 Rib" is optionally substituted C1_6 alkyl,

optionally substituted aryl, optionally substituted aryl.acy|, C1 6 alkyl acyl

R Bt TSl S St SPUSE e Seor T e
R@nddeSaubeds defined in Formula I1; and 15 at least one of 114¢ and

R5c is halo and the other is selected from H, optionally substituted alkyl,

optionally substituted alkenyl, optionally substituted alkoxy, optionally

WinstititBell 391, ibyalnoyicoptibn aliyfslibdibited thenimesoptiorvallyion extends to any

ituted thio. optionally substituted sulphonyl, optignally,s ityted
ool Sl SIS, BRI LR LY S o oo nv
bptiedatly thabstitufEebéry, optichagyPR:b6itute@B 20 $et@iddyiA9I, BR-1127, PB-1135,

ppl 4@?%?—@?5%}%%%@%9'@ ti"B§ﬂrt§8 I‘Mdgq El%ﬁ)%lc\:/e%tﬁéalgeggﬁ‘tl&e %’erivative or
pro-drugs, tautomers and/or isomers thereof with the prowsosythat: -38-
{adauhen RutvaR3f RapefR' are H, then R4c is not chloro or iodo and R5c
is not iodo; (b) when RI, R5, R" and R are H, R2 is CO2H and R3 is OH,
then 114c is not bromo; 5 (c)when RI, R and R' are H, R2 is CO2H and
RBbiks G otrrersdd HereinduR Sl famedniot THlibrd; (d)when RI, 114c and R' are
H, R2 is CO2H or CO2Me and R3 is OH, then R and R5c are not bromo;
10 (e)when RI, R, R" and R5c are H, R2 is CO2Me and R3 is OH, then
114c is not bromo; and (OWHEBLRI, IR ARBREVEAI IRNS CO2Me and R3
is OH, then 114c and R5c are not chloro. 15 - 39 - A preferred compound
of Formula XV is as follows: Formula XVl OH 5 in which: R2, R,R4c and

RSBRIREM AdfleHN (n Formula XVI; and R3' BESGptRhEMNsubstituted

atkyt, o tMl]b:l“y substitutedatkenyt; %%%lgﬁ%ea&#ggﬁ}gp&“ Qn'%lfiéﬁ)é}{’

optionally substituted acyl, optionally s amino, optionally

substitu¥8Rhio, optlonally substituted sulphdlwgld bptiorbaliyiegubstituted

auiphinﬁwtiunaiiy substituted auiphuei‘)fligpgfﬂ%, I%%Iy b‘s;ﬁ’aril—siaﬁlgﬂﬂc, €N,
CF3, opfionally substituted aryl, optionally subs i{lute(ilsne erocch/I, an

antioxilangor a targeting mbietyiniSewithdipe provistirthahginteadtramecdfrRina

R2 andM®3Uds other than H. Represkhtatipeoexaatplesateé Shapouinélow:

PDT Photodynamic therapy

RPE cells Retinal pigmented epithelial cells
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20 in which: R1 is as defined in Formula Il and 114c is as defined in
Formula XV; and - 40 - R5Z is optionally substituted aryl or optionally

substituted heterocyclyl; Formula XVIII in which:  R1is as defined in
Formula Il, R5c is as defined in Formula XV and R" is as defined in 10
Formula XlII; and -41 - Formula XIX i hich: 5 R2, R3, R and R' are as

defined in Formula Il, R4 and R5c are as defined in Formula XV and Rib is
as defined in Formula XII. - 42 - Other examples of compounds

I in.ngl X 8 T BT 1033 CI

@%ﬁ?ﬁ‘a@%@%wm éﬁ&ﬁ%d%%hﬂﬁ é provides a

compound of Formula )OC which is a compound of 5 Formula Il with the
rovisos that; CO2H, CN, CONCH2CO2H, COCH3, CH2NH2 o
ehahepyiisRagifisationnyalesy MReidptceHRAIES NPRTBYIf B Ypréipomprise”

e RIsalR4donprige by tasmirRisenotvelid @niidda otikfR2te inclusion
(c)when R1 to R3, R6 and R7 are H, then (i) when R5is I, R4 is not Cl,

SIS ICIgmo UhSieRss & grasn 54 plsmsesir MLsacss By fiRy the g¥dusion of any
&ﬁ@@&%&@@ﬁﬁ&g&r&r% Fdedbivs WhefieBete. R7 are H, then R1 is

not -44 -
All scientific citations, patents, patent applications and manufacturer's technical

specifications referred to hereinafter are incorporated herein by reference in their entirety.

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.

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 herein is for the purpose of describing particular embodiments only and
is not intended to be limiting.

As used in the subject specification, the singular forms 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",

nn

"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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OH 0 0 O 5 "ill110Hor HOOH HOOH 10 (d) when R1 to
R3, (e) when R1 to R3, cH3 R and R are H, then R4 is not Cl or land R5 is
not I; R, R"and R5 are H, then R4 is not CHO, CHOHCC13, 15
CH2C-NO2 5 CH20CH35 CH2N(C2H5)5 CH2N/ 4.5 CH2NCH 2 NO
\NCH3 5 \CH3\\ CH2NANCH 2C H,20 H5 CH2N \NCO2C2H5\\
OH2-N/\N-CH2 CH2N/\NH 5\\ CH2-NN-CH2 CH2CN,

"pharmacologically active agent", "medicament", "therapeutic", active" and "drug" are
used, then it is to be understood that this includes the active entity per se as well as
pharmaceutically acceptable, pharmacologically active salts, esters, amides, prodrugs,

metabolites, analogs, etc.

Reference to an "agent", "chemical agent", "compound", "pharmacologically active agent",
"medicament", "therapeutic", "active" and "drug" includes combinations of two or more
active agents. A "combination" also includes multi-part such as a two-part composition
where the agents are provided separately and given or dispensed separately or admixed
together prior to dispenzation. For example, a multi-part pharmaceutical pack may have
two or more agents separately maintained. Hence, this aspect of the present invention
includes combination therapy. Combination therapy includes the co-administration of a

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.

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
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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CH2N/ ors ; 30 OH -45- (g)whenRI,R4,R5and R are H, R2 is
CO2H and R3is 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, 5
pyridin-3-yl, furo-2-yl, 4-chlorophenyl, 3 %2d|chlorophenyl 2-chlorophenyl,
3- chlorophenyl, 2-chlorophenyl, 3-chlorophenyl, 2-methoxyphenyl or
piperidin-2-y1; (h) when RI, R4, R and R' are H, R2 is CO2H and R3 is

B R oo B ARSI e o

@Hnthed (Fé)(bsmgfnﬂlmmtpdm)fmunwm;ﬂ 5mg4m mrthem]'()()/\rhgmﬂ?mlatamd 10 ng/ml to
FE R2 IS C(:)PZH and R3.is OH CE ﬂvRA' and R5 are not chloro; 15
? F?ilg@ll and R ara ?—f RES 8 5H'and R3 is OH, then R and R5

are not bromo; (1)when RI, R, R" and R5 are H R2 is CO2Me and R3 is

H..then R4 St hydr meth hen hen
%1 telglEQSm are H 2 |s%% n¥r¥§3 &é not jls CO&GXB

methoxyphenyl, 3-methylphenyl, pyridin- 3y| benzyl bromo,

o I ooy gl agnaceutica

wﬁ@@mr@madda)lé@hﬁtm@h R& iss not phedogially or otherwise undesirable, i.e. the
r o ) en r

AT RO S LSRR wivou

mpemzrmﬁdr moevpkietitial -gdvpipernicintion, Larathylpiperazinde-gk@pigots and other

0, R -t r

Q&ﬂlyﬁ%é;%&% g;ﬁ%gr%ﬁo O@ﬁ%gmé ?oﬁ%’ﬁ)g“%‘g&é?ﬁ Q%R}’A ’%P“gﬁg%%?% g agents, pH

buéf¢inR 2¢srCOPNseRat RS, andHiethkn R is not phenyl (q) when RI, R,

R4, R'and R5 are H and R2 is CO2H, then R3 is not phenyl, 4-

chlorophenyl, phenethyl, 3-hydroxypropyl, amino, morpholin-I-yl,

§ipé1¢dmIayTpha®methgipﬁﬂieiramplawefombnestt‘-rsmmi@ma@dm@ or derivative of a

AT IRRIGR it AMINORIAP:- 45 P NGY: 1ot s MOTROPENE! bt dhis ot

p|p razin-l-yl or 2-(1-piperazinyl)pyrimidinyl; (r) when RI,’R" and R are H,

RQK@@@@M@%@‘WSQ@@‘I@MH@ R4 and R5 are not chloro; 10 (s) when

RI, R4, R'and R5 are H, R2 is CO2Me and R3 is OH, then R is not

bromo; (t) when RI, R" and R4 are H, R2 is CO2Me and R3 is OH, then R

ahigaRBgre subisebmey 18ValyapiereRIOR 03, RtiapkdrScarsativarrpRitign or other

$Pakk Eﬂ}f@lﬁéﬁﬁzﬂ%lﬂﬁﬂyh % R@f%hﬁﬁ%jlﬁﬁ:ﬁ%%@ﬂ% ’tré\(ﬁrﬂgrﬂ Bfl’a clinically

R5, R/, R3 and R are H, then IS not 2H-tetrazol-1-y1; 20 (w) when

RIMRBNRYCindiRId [y RPS CODE R RBIOHOfb RN it 318 particular, the
9@95999@%&{ Ao ehylrane i %?Ieﬁl%rl%rﬂ? t‘%g l?—lg(#ﬁé ’fgﬁﬁﬁlﬁion and/or a
is other than H; 25 (y) when RI to R3, R5, R'and R are

FROUEHRSYéN NEf2l somiersin éﬂ@e{lztpm%@rmowlmal Roamwsasrerﬂhe retina.

then R2 is not CH3. - 47 - (g) when R1 to R3, R and R' are H, then R4c

and R5c are both not chloro or bromo; and (h) when R1to R3, R5 ¢, R

Bhel Rubiesty) astseRiesain isfesnforsn snbasliduRiagpheferameshinduness preferably

inpldlee SeTiRAHY Sa5Aliedrinke PR T GRRPYORR 5 lgrﬁqlﬁﬁq‘ﬁ‘llﬂ IZRAEn benefit
referred to above, such as: CI OH.HCIPB-1033 ClI
TONt ]]:Dqg_fj}gggl@]ons 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



10

15

20

25

30

PB-1051 CI OHHN" NH NJPB-1038 CI PB-1061 CI0 5CI
PB-1076 CI0O CI PB-1104 CONHEt N Et OH.HCIPB-1137 CI
150H.HCIPB-1066 GIO CI0 PB-1107 PB-1149 CIO Cl PB-1161
PB-1120 OH PB-1127 OH

-13 -

in an animal model.

As indicated above, the preferred animals are humans, non-human primates such as
marmosets, baboons, orang-utans, lower primates such as tupia, livestock animals,
laboratory test animals, companion animals or captive wild animals. A human is the most

preferred target. However, non-human animal models may be used.

Examples of laboratory test animals include mice, rats, rabbits, guinea pigs and hamsters.
Rabbits and rodent animals, such as rats and mice, provide a convenient test system or
animal model as do primates and lower primates. Livestock animals include sheep, cows,
pigs, goats, horses and donkeys. Non-mammalian animals such as avian species, zebrafish,
amphibians (including cane toads) and Drosophila species such as Drosophila
melanogaster are also contemplated. Instead of a live animal model, a test system may also

comprise a tissue culture system.

A "retinal 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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O NjC-I PB-1151 OH PB-1160100H PB-1168 OH CI0O OH
.HBrPB-1128 -51 - PB-1147 PB-1161 CI0 PB-1240CI0 PB-1241
PB-1244 CI 0 I.ANCO2H CI 150HPB-1249 CI0 Cl PB-1268 CI0 CI

14—

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, irrespective of any effect on a matrix

metalloproteinase. In one embodiment, the altered metal levels are reduced metal levels.

Still a further aspect of the present invention is directed to 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 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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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 hydrophilic species ready to be excreted. 15 -54- Other

useful compounds include a compound of Formula )OCI: ,?.A.//

(F11)21\1>kAI(R1),, \11 RH in Which 10 R R1 and m are as defined for

E% {ﬁnsmr% lar\é/ t?1hC|_|rbsl,\é Ve on furtﬁ: con Qbm ll\léeaﬁlng nYleth(t)(a%trhgee\{gmg a subject
erin Which R 18 attac forms a b membere containing

wpﬂnoa@tymtbdtmmdahedeganyndyb@(éfb&mdsamlﬂpcnhndscofrh‘smmglatdﬁmhstermg to

sa1 asgglrlmvl\jfla %Form !?a gg%‘d&% Qé{Rlé, RHa{Ee\{lvtq] %&%%tnaﬁl:engaﬂ Y&ivative or

ﬂmnedaékmquevmwlm@fﬁfrafﬂgcme|s)ctd¢nwemmlonaﬂmsaﬂbémwedo a level which

pgratcz 6H§: tcéilr?lglng?WNR‘lRS in which R4 and R5 are

dpepen ently Selected from H and CIA alkyl or optionally substituted
pyrldlnyl 5 Partlcularly examples are shown below. 10671049 RH in
c fined r I
LB A RE G UG LB RSB (056 B

dolsstitined memaydwrmmmamsmm ah - ml@tpcrh@nmular gégeneration
1 F
@1\9@%@5{3% Hg?i c%l%rehg' %V\Qalgﬁl?s\f\édre?é)e 1!;?0 8.1%1 L?Ita , Lﬁgﬁﬁ Ia }[mt of PB-

in wh| g are as r For
i@B&c@n@damrpmqwm BCa:ngV@hh? satid dsrsaltivteer fronivhlksiat dredeot.
CH2NR4R5 in which R4 and R5 are independently selected from H and

CIA alkyl. - 57 - Useful examples are shown below. CI 10
Examples of pharmaceutically acceptable chemical derivatives or functional equivalents of

PB-1033 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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1064 1065 (iv) Formula XXV RH -58 - inwhich R, RI, m and g are as
defined for Formula I. Preferably R1 is located at positions 2 and/or 7 and
is selected from optionally substituted 5 heterocyclyl, CO2R2,
(CH2).NR2R3 and CONR2R3 in which n, R2 and R3 are as defined in
Formula |. Preferred examples are shq\é{ﬁpelow. Cl 10 NZ NzI

NN MeOOC e OH OH 1053104515 NH

N e IN....... ".", 20107000HHN (v)Formula Formula XXVI

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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(XXVI) 30 in which R, RI, m and q 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 I. Preferred examples are shown below. 5

OOH 15 1069 OH 1048 20 - 60 - (vi) Formula XXVII  OH 10 in which

R1 and m are 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

nd R3 are as ve. 1 ful e les are shown b

[Ebfé e?efe%celfol% e%l i: o?r%%ﬁ% sﬁlgr?tcfﬁ ¢ ﬁ%gl‘r Op\{vonaﬁy substituted
mtarmacbﬂmcpﬂimwapmmwmtsmﬁd@&n&ﬁ eelmé\rﬂé%ﬁ? 'QIRYWRABE@nd NCOR®
elth one.of in pound ol ional t|t ed a

alc?fammb refer giﬁas%ralg‘fﬁt f“slrllrelabramc%eﬂelt% %rfsecf/%l% ydrocygr%rlne iodine;
ghbmpshamlmgwﬂrmmmtm@d:axltnmryla&mhsasp#diekqﬁiytwmfarmnplatérﬁlsl,orophenyl
more, p fera to 4 carbo [ps. llustr Y of such alkyl groups ar

met?n‘yfh;lef I}iy]i) pyl |sopro%y?ng yl, |50bh§/ gec%llﬁ%t/ r%(ta?}té bu%l IO[pent%‘Imembered
hﬁ@ﬂm’l‘l’!ﬂb ¥l grgefopropyhicgd db utyutﬁbgcy(ammsybb rasyiohofeexyy] or pyridinyl;

u t | an

o S SR R Y] SR AP0l oty comvining 1
or wmgeundcwmwsmcdts astidprioindiiy s wb spitpeentalike nyi’, aigiootdly  substituted
I r t €
O L 9%y wtoms and
t\iaﬁbmﬁrag@m@tqmer@lplneﬁembtylmtmﬂcapbonaélmm@SEmmﬁfes oflalkewsht as methyl
Rl R ERGRYICE PEORRIML PUERS I80c optionally substituted
3- me?‘syll% lbuter? ; ?h)r/zf % lonf‘ Y SUDSHITE

l penteny ope en I 1 -me eny

Cshexlsoyy; @Mgmw setia@t@nt,@deﬂwdz,ﬁﬂemﬁr@ 8- Wémbdy anrb&enlsﬂ independently
é%d%k‘i’@&t&@kﬂ IJI Qﬁ)@%‘w a%k??%bﬁﬁf@ﬁ?{kalg%ﬁﬁﬁl R?”' 9598(?98ha11y substituted
1,3-butadienyl, 1,4- pentadienyl, 1,3 cyclop ntadienyl, 1,3-hexadienyl
llelﬁlmxam]enyl 1,3-cyclohexadienyl, 1, 4-cyclohexadi eny1,1,3
-cycloheptadienyl,1,3 ,5-cycloheptatri enyl,1,3, 5,7-cycloocta- 10

tetraenyl and the like. The term "alkynyl" used either alone or in

¥omprsiierabhio rostionadly “optoey Rttt driiRpal) seterisuiedtadgtirated 5- or
61AU-8L RARCREShEIAIG ERIGRk HRdgi Al 6}%01‘%1%@%%8?}{?9&?[ 'Péelmldazolyl

bond of 2 to 20 carbon atoms;, preferably 2 to 14 carbon atoms, more 1

P aiErsbny 2 & @@mnakbnwbsmmélégﬁmmé ezh%memlrﬁ@éyh%emmonocychc

A Y 2T P RO s RIRCR I BN s AR S0 MBHbholiny1.
hexynyl, 3-hexynyl, 4-"hexynyl, 5-hexynyl, 10-undecynyl,

4-ethyl-1-octyn-3-yl, 7-dodecynyl, 9-dodecynyl, 10- dodecynyl,

@H@%@H&&egoﬁﬁSVQ&g'qg éHQﬁﬁW%htlgrfﬁ@{j%%Yé?én:ga{&%@dfr@y%o&passed by the

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

PEssenéMenEdhe 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. 25 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; - 62 - unsaturated condensed

heterocyclic groups containing 1 to 5 nitrogen atoms, such as indolyl,

isoindolyl, indolizinyl, benzimidazolyl, 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 group containing 1

to 2 sulphur atoms, such as, thienyl; 10 unsaturated 3 to 6-membered

heteromonocyclic group containing 1 to 2 oxygen atoms and 1 to 3

nitrogen atoms, such as, oxazolyl, isoxazolyl or oxadiazolyl; saturated 3

to 6-membered heteromonocyclic group containing 1 to 2 oxygen atoms

and 1 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
210 A-membered heteromonocyelic arornin containina 1 to 2 <iilbnhiir atome
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10 The term "halo" refers to fluorine, chlorine, bromine or iodine,
preferably fluorine, iodine or chlorine, most preferably chlorine. The term
"allcoxy" refers to straight chain or branched oxy-containing radicals
preferably 15 each having alkyl portions of 1 to about 6 carbon atoms.
Examples of alkoxy include methoxy, e_tl?[%x_y, 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

arbon atoms, preferably .1 ta 6 carbon 20 at more preferably 1 to
RS SRR AT 8 A s o
alkylthio radicals include methylthio, ethylthio, propylthio, butylthio and
hexylthio. The term "optionally substituted” refers to a group which may or
may k& belfurther 25 substituted with one or more groups selected from
aIkyI,g;i@?/\ﬁ”alkynw,-hyﬂhoak}éhm&ghm@;dimgmkyl, haloalkenyl,
haloalkynyN haloaryl, hydroxy, alkoxy, alkenyloxy, aryloxy, benzyloxy,
haloall¥xy, haloalkenyloxy, haloaryloxy, nitro, nitroalkyl, nitroalkenyl,
nitrealkynyl, nitroaryl, nitroheterocyclyl, amino, alkylamino, dialkylamino,
alkenylaring; alkynyaming, arylami larylamino, benzylamino,
diben, acyl%g{?é@n%( cgﬁﬁ%%ﬁ?ygnylacyl, arylacyl, acylamino,
diacylafhind! acyloxy, alkylsulphonyloxy, arylsulphenyloxy, heterocyclyl,
heterocytloxy, heterocyclamino, haloheterocyclyl, alkylsulphenyl,
arylsulphenyl, carboalkoxy, carboaryloxy, mercapto, alkylthio, benzylthio, -
64 - aeyithio>phospHohydresntainimgalfoeps and the like. Preferably, the
optio tuent is C1,6 alkyl, more preferably C 1 A alkyl; CF3;

quorineB;:(;;llglérine; iodine; cyano; C1.6 alkoxy, more preferably C 1 A
j{ryT het@rocyclyl; amino; or alkylamino. 5 The term "antioxidant" is

alkoxy; d
used herginAt its br g refers to a group which has the
capac%/%o:;/jact Witﬁ?gjgé@tfii\gj %%ngér?l species such as a hydroxyl radical
in such @'way as to generate a non toxic product. Examples include
phenols such as 3,4,5- trimethoxyphenyl and
3,5-gli-t-butyl-A-hydroxyphenyl, indole amines such as melatonin and
flavonoids. Other examples may be found the literature (Wright et al, J Am
Chem % 3:1lg_ﬁy]d}%&g%dér[@%;ﬁwﬁ{ﬁ{&ﬁ@gﬁgoiety" is used
herein injits Broadest sénse and refers to a group which will facilitate the
brain delffery of the drug by way of an active transport mechanism. The
targeting moiety is recognized by specific transporter enzymes integral to
15 the blood brain barrier and these transporter enzymes then provide a
mechagjsm for(tRhge drug to be imported into the brain. Typically such
transpom%dyﬁml%%qqgﬂ&w their substrates contain carboxylic
acids such.as_ascorbic acid and L-glutamate. Conjugation of the targeting
moiety t&othe%rug is enacted so as to retain the acid moiety. 20 The term
"metal qheHIator" iRised herein is distinguished from the previously known
conc g ion therapy". "Chelation therapy" is a term associated
cIinic@ erfidualrexbutkeRfeia’s such as in Wilson's disease,
B-thalle§emia ahd haemochromatosis. The salts of the above compounds
are (pgngferablxlphagnaceutically acceptable, but it will 25 be appreciated
that nops Lftically acceptable salts also fall within the scope of the
preseEti/ﬁve@ sincehgR& AR eI as intermediates in the
preparafionof pharmaceutically acceptable salts. Examples of
pharmateutically acceptable salts include salts of pharmaceutically
acceptable cations such as sodium, potassium, lithium, calcium,
magnesium, ammonium and alkylammonium; acid addition salts of
pharmaceutically 30 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,
-65 - fumaric, citric, lactic, mucic, gluconic, benzoic, succinic, oxalic,
phenylacetic, methanesulphonic, trihalomethanesulphonic,
toluenesulphonic, benzenesulphonic, salicylic, sulphanilic, aspartic,

glutamic, edetic, stearic, palmitic, oleic, lauric, pantothenic, tannic,
acenrbie and valerie acide B In addition ecome nof the comnoniinde of the
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emulsions or suspensions, including saline and buffered media.
Parenteral vehicles include sodium chloride solution, Ringer's dextrose,
dextrose and sodium chloride, lactated 30 Ringer's intravenous vehicles
include fluid and nutrient replenishers, electrolyte replenishers (such as
those based on Ringer's dextrose), and [51 e like. Preservatives and - 68 -
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 5 ameliorating disease. The pharmaceutical compositions
according to one embodiment of the invention are prepared by bringing an
@bove compoundyanalogs, derivatives or salts thereof, or combinations of
and ope or more pharmaceutically-active agents
inistration to &.3(bjEbtpisingndaolerss-ol
X 1 sslor guxiliaries. Frequently used carriers or
auxiligriestinclude fa Qeéium 10 carbonate, titanium dioxide, lactose,
mannitol and other sugars, talc, milk protein, gelatin, starch, vitamins,
celjkhl)ose and its derivatives, animal and vegetable oils, polyethylene
glyco[n nd solvgnts, such as sterile water, alcohols, glycerol and
polyhydrigfalcdhols. Intravenous vehicles include fluid and nutrient
replen “Rreservatives include antimicrobial, anti-oxidants, chelating
agents gnd inent )Qases. Other pharmaceutically 15 acceptable carriers
include aqueous solutions, non-toxic excipients, including salts,
preservatives, buffers and the like, as described, for instance, in
Remington's Plearmaceutical Sciences, 20th ed. Williams and Wilkins
(2000) a@g\TN ritish National Formulary 43rd ed. (British Medical

Assqcia ne oyal Phagn iGal SREIELY Britain, 2002;
httbFWb/nt]‘L.%Eﬁgt)\F}he contﬂ?%ﬁ%hﬁj}@?eri@[iﬁgfﬁpggﬁeed by 20

reference.drhe pl—(l a%‘hd 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. 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 daily doses may be appropriate. The administration of the daily dose
can be carried out both by single administration in the 30 form of an
individual dose unit or else several smaller dose units and also by multiple
administration of subdivided doses at specific intervals. - 69 - The
pharmaceutical compositions according to the invention may be
administered locally or systemically in a therapeutically effective dose.
Amounts effective for this use will, of course, depend on the severity of the
disease and the weight and general state of the subject. Typically,
dosages used in vitro may provide useful guidance in the amounts 5
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 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 paraffin or olive oil. Aqueous suspensions normally
contain the active materials in admixture with excipients 15 suitable for the
manufacture of agueous 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
wettina anente which mav be (a) natiirallvy ocerirrina nhoenhatide <i1ich ac
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25 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 P§ 1033 inhibits and reduces metal
ions in retinal drusen. Fluorescence microscopic photographs (which are
in colour) are 30 available upon request from the Patentee. -73 -
EXAMPLE 3 Clinical trial AMD patients are selected and given a test
compound (including a PB compound) at a 5 concentration of 500 mg/day
for month%Readouts are taken at baseline and then at 1 month and
|nc B icroperimetr, aad j Itnjpcal retinography. If the retinae
are foxrda%e tre’ss RC treatment, it should be

reflected by stabilization of these markers of retinal health. 15 EXAMPLE 4
Assessment of Compounds The following Assays were used in the

assesy mentzof the compounds for suitability for use in the methods of the

|nv Assay 1. Fluorometric H202 Assay A fluorometric assay was
used he abili Pf Ee yeell %qld 0 1nh|b|t hydrogen peroxide
genergtion by AB |n d sgndc;@ F(c%oppgr%ased on dichlorofluoroscein

diacetate (DCF; Molecular Probes, Eugene OR). The DCF solution (5mM)
in 106%% 25 drrnethyl sulphoxide (previously purged with argon for 2hr at
20C‘n/)” S acetylated in the presence of 0.25M NaOH for 30min and
izegrat pH 7.4 1d hdplhgodoeltation of 1mM. Horseradish
peroxjgase (HRP) stock solution was prepared to 1RM at pH 7.4. The
reactlons yere carried out in PBS, pH 7.4 in a 96 well plate (total volume
p@/w 2ll), @he reaction solutions contained AB 1-42 at concentrations
in th of 30 5@@8&erﬁﬁpe%@%’&me chelate (Cu-Gly), was
prep by adding to glycine in the ratio of 1:6 and added to the
AB in the proportion 2Cu-Gly : IAB ), reducing agents including dopamine
(5RM) or ascorbic acid, deacetylated DCF 100RM, and HRP, 0.1RM.
1-10RM EDGFA or another chelator may also be present as a control for
freetop 3]but wad hétrepfulieddmetfeohssay to function. The reaction
mrx incubated at 37C for -74- 60 min. Catalase (4000 units/m1)
and’He02 (1-2.5RM) standards in PBS pH 7.4 may be included as positive

ceatrols. Flu(orescence was recorded using a plate reader with excitation

and i ﬁlters ﬁggg\ﬁ AN gpspectively. H202
con t may be established by comparing fluorescence with the

H202 tandards Inhibition of AB H202 5 production was assayed by
mcludrng a%\{en concentration of test compound(s) in the test wells.

otoxicity Assays Primary cortical neuronal cultures 10

Corjig;f@ res welyprpareh iRy pravin®dly described (White et al., J

euro$cietice 18:6207-6217, 1998). Embryonic day 14 BL6Jx129sv
mousw;ortrces were removed, dissected free of meninges and
di d in 0.025% (wt/vol) trypsin. Dissociated cells were plated in 48
w@% ﬁjltﬂﬁ dtes a?alq{mgtg A2 XhRaLRlls/mL in MEM with 25%
(voI voI?‘ FCS and 5% (vol/vol) and incubated at 37C, 2hrs Media was
then' replaced 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 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 37C, 2hrs 200 microlitre aliquots
are measured with a spectrophotometer at 560 nm 25 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. 30 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
10004 DMS<O t0 2 concentrationn of 2 5 mM (10mM if evecece compbpoiind
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25 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’ AO may be used to
determine the efficiency of extraction of a test compound compared with
the efficiency of a known compound. Ths insoluble AO being comprized
30 of the pelletable fraction derived from the insoluble amyloid plague
from the above cortical samples and the soluble fraction comprising
monomeric and/or oligomeric soluble All - 77 - Assay 6. Effect of
Administration of Test Compounds on AD deposits in Tr ansgenic Animals

Transgenic meyse models are available for a number of neurological

di inéluding Alzheimer's disease; Parkinsop,s,disease; familial
g i R S i el e

cPeutzfeld-Jakob disease (CJD). It was found that one of the transgenic
model§'for Alzheimer's disease, the APP2576 transgenic mouse also has
a high incidence of cataract. These animal models were suitable for
testing.theyme }?&%lbf the invention. 10 Transgenic mice of the strain
APP2576 wdre 13e ight to ni a ice were selected
an@quv/ 1 0ge ro%gpg)%grs ﬁ%;étﬁiﬂﬁﬁ%@gyﬁﬁé gsez;l)r(}?r"%ficed 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 testeql over gperiod of up to eight months for cognitive performance,

using a Mor ter maze a« ' st ods, The general
healtp a ing of the%ﬁ%n%%gvégljgggan%ﬁj% S)Jlégry day by a
blinéed op fator, 20 using a five point integer scale which subjectively
rates a combi%ation of features, including motor activity, alertness and
genérah healthjsigns.(Assay 7. Solubility Assay Stock solutions of
compou aSNF f imidia | or Il (LmM) were prepared in dimethyl 25
j S Whi‘%ﬂb%ﬁ?z@ﬁ‘, éj]i Qe ege plassed as not soluble
MSg),stock solutions were diluted 1 in 100 into PBS pH 7.4.
d®mipotinds which gave a clear solution were classed as soluble (Y),
while those compounds which gave a translucent suspension after
dissolution gn DMSO were classed as "crashed out" (C). 30 Assay 8.
ngi/%h mical Properties Polar Surface Area Calculations (PSA) Polar
C

sur eaYalues were calgyla _Lﬁipgz_ the veeh-hasedipregam
avai rau\gl(f*}Molinspirati%n"t,sglpackagle fg?cpaﬂ%?atién of molecular

proper iﬁs. - 78 - Turbidimetric Solubility Measurements The solubility
estimate was measured at both pH 2.0 and pH 6.5. This is within the pH
range thaq can be anticipated along the proximal gastrointestinal tract in
HuYYEAR Ro, Then coh piip as doEredidsvioead DMS Otegdiptrdiidte
concentrations and then spiked into either 0.01M HC1 (approx. pH = 2.0)
or pH 6.5 isotonic phosphate buffer, the final DMSO concentration being

The, abamerenpreradthelsoafeay et ek NeSHIBPHEIEf TP tB pefiRornds such as those

sluRilitsdange kBevan and Lloyd, Anal. Chem. 72:1781-1787, 2000). 10
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 15
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. - 79 - EXAMPLE 5 Properties of PBT Compounds Table 8
provides the properties and structures of particularly preferred PBT
compounds 5 which fall within the scope of the present invention. Results
on AMD compounds In vitro Efficacy Profile Physico-chemical properties
In vivo Efficacy and Safety Profile 11202 IC50 (pM) Cytotox (% vable
atland IOpM)b CuTy' BAS' Disaggr egatione Parent MW/ PSA ClogP
ElogD (E) or ClogD (C) Toxicity at 30 mg/kg Mice plasma concent ration,
Tg Miceli PB 31 0 N N CoN NN\



10

15

20

25

Ncbs'6 4.9,505887.69 PB320NNN'MNNNNN.b>5.0 550
883.69 PB42/\z.6 0.70 Neuronal BAS: 227% (1RM100RM) Inactive
145.16 2.08 cells: 93,36 PB 44 NH2 ..,” * N OH.HCI >10 Neuronal
BAS: 233.10 1.53

- 22 _
R* R3
R' R
\
11
_ (IT)
R’ N R?

in which

R' is H or halo, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted acyl, optionally substituted aryl, optionally substituted heterocyclyl, an

antioxidant or a targeting 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



cells: 191% ORMIORM) 108, 71 PB 45/\,0* 0 0 0.40 Neuronal
BAS: (IpM10aM) 8.5, 36.1 214.05 3.34 cells: .98, 75 -80- In
vitro Efficacy Profile Physico-chemical properties In vivo Efficacy and
Safety Profile 11202 IC, (pM) Cytotox (% vable atland IOpM)b CuTy'
BAS' Disaggr egatione Parent MW/ PS_A23 B

substituted acyl, hydroxy, optionally substituted amino, optionally substituted thio,
optionally substituted sulphonyl, optionally substituted sulphinyl, optionally substituted
sulphonylamino, halo, SOsH, amine, CN, CF;, optionally substituted aryl, optionally

substituted heterocyclyl, an antioxidant or a targeting moiety,

salts, hydrates, solvates, derivatives, pro-drugs, tautomers and/or isomers thereof with the

provisos that:

(a) when R' to R3, R and R are H, then R*is not Cl orI and R’ is not L
10 (b) when R! to R3, R, R" and R’ are H, then R* is not CHO, CHOHCCI;,
CHg

/
CH,C—NO
. %, CH,0CHj3;, CH,N(C,Hs),, cH,N , CH,N O, CH,N NCHs »

CHs; \_/

CH,N NCH,CH,OH *CH,N NCO,C,Hs ° CHZN/\‘ s CH,N NBOC
15 \—/ \_/ \%N __/

CH2_N N_CH2

N __/ | N\
CHN NH X CH,— N{
__/ __/ H
20 N
OH
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15

20

25

30

ClogP ElogD (E) or ClogD (C) Toxicity' at 30 mg/kg Mice plasma concent
ration, Tg Miceli PB 46 /\ zr -* 0 0.40 Neuronal 4.1, 58.7 396.96 4.14
cells: 91,95 PB 47 Br. Br N OH 0.50 Neuronal BAS: 412%
(1RM100p) 5,50 302.95 3.69 cells: 100,94 PB566*zz\z'4"
0.25 Neuronal BAS: 311% (1 RMlOOR_l\Q‘ 317.35

CH,—N N—CH,

CH,CN, N/ or

CH,N s >

\

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

4.69 cells: 80, 25 PB 59 /\, 00r ,P) 0.70 Neuronal BAS:
293% (mnM10RM) 173.22 3.03 cells' _. 86, 85 PB682z\-a-,*
0.0cr>10 8.5,44756.51 PB72

_25—

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

) 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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15

20

25

(.3(.3\dr_z-,10 >20,24784.57 -81- Invitro Efficacy Profile
Physico-chemical properties In vivo Efficacy and Safety Profile 11202 IC,
(pM) Cytotox (% vable atland IOpM)b CuTy' BAS' Disaggr ega bone
Parent MW/ PSA ClogP ElogD (E) or ClogD (C) Toxicity' at 30 mg/kg Mice
plasma concent ration, Tg Miceli PB 89 %6O_H8i OH 2.5 Neuronal BAS:
233% (1RM1 ORM) 263.30 3.70 cells' 100, 75

(u) at least one of R' to R®, R and R’ is other than H.
Useful compounds of Formula II are as follows:

(1) Formula III

R3
R
X
_ (11D
N R?,

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 RIOal 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



PB 116\ 0.5 Neuronal BAS: 328.39 3.75 cells: 81,60 220% (10nM- 1
ORM) PB 233 a Li-Li- >10 BAS: 281.24 5.53 330% (112M1
ORM) PB 470 >10 BAS: 357.804.18

_27—

optionally substituted heterocyclyl.

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:



10

15

193% (0.1RM- 5PM) PB 806 / * <0.9 Neuronal BAS: 311%
(112M100RM) 300.16 4.67 cells: 100, 97 PB80900 <1.8

Neuronal BAS: 146% (1RM, 100RM) 297.36 5.35 cells: 97, 26
-82-
-08 —
X
= =
N
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



10

In vitro Efficacy Profile Physico-chemical properties In vivo Efficacy and
Safety Profile 11202 IC, (pM) Cytotox (% vable atland IOpM)b CuTy'
BAS' Disaggr egatione Parent MW/ PSA ClogP ElogD (E) or ClogD (C)
Toxicity' at 30 mg/kg Mice plasma concent ration, Tg Miceli PB 810/\, 0
0000 0/<0.7 Neuronal BAS: 285.73 4 %3_ cells' 184%(1- IOpM, laM)

83,71 PB814/\z0a6aA' <1.1 Neuronal

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 solubility while

maintaining membrane permeability.

Representative examples are shown below:



BAS: 209% (1M100RM) 285.73 4.23 cells: 97,31 PB 847 \ O/
<2.5 BAS: 292.43 6.22 271% (1IRM100RM) PB851/\z0a0
<0.7 Neuronal BAS: 298.77 4.50 cells' _. 94,85 362% (100pM) PB

OH -30-—
X X
= O = (0]
N N
OH N OH N
.
N / N |
X
N
OH
X
X
= O
N = O
N
OH NH
OH NH
N
7\ N
X
=
A X
P o) = 0]
N N
OH NH OH NH

L
\ /



10

15

8526'/\z0a6 6'a?2.1 Neuronal BAS: 220% (1RM100RM) 325.41 5.75
cells: 93,34 PB 853/\,000ro 0.77 Neuronal BAS: 221% (laM,
10012MIORM) 336.14 4.97 cells: 95, 95 - 83 - Invitro Efficacy
Profile Physico-chemical properties In vivo Efficacy and Safety Profile

-31 -

° Formula VI

N R2" (VI)

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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15

20

11202 IC, (pM) Cytotox (% vable atland IOpM)b CuTy' BAS' Disaggr
egatione Parent MW/ PSA ClogP ElogD (E) or ClogD (C) Toxicity' at 30
mg/kg Mice plasma concent ration, Tg Miceli PB 854 /\,aa 06"a 0.78
Neuronal BAS: 520% (1M100RM) 269.73 4.50 cells:100, 100 PB
859/\,aa0a6 <0.67 Neuronal BAS: 269.734.80  cells: 266%
(laM1 ORM)

e Formula VII

/

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.



10

15

20

98, 73 PB 860/\z** 0.79 Neuronal BAS: 415.16 5.76 cells:
160% (1RM100ORM) 91,90 PB 861 6'/z aa 6 <0.91 Neuronal
BAS: 20, 31.4 361.18 5.06 cells: 99,38 439% (1RM100RM)

-33—
(i1) Formula IX
R4 R3
R' R
\
(IX)
=
RS, N R?

OR!

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:



PB 862 0>/z aao00>a<0.77 Neuronal BAS: 357.41 4.09 cells:

256% (1RM100RM) 100,52 PB 863 ISO OMe SO N OH cells:
<0.73 Neuronal BAS: 377.18 4.23 (1 386% RM- 100RM) 91,35
-34 —

e Formula X

RY, R3
R R
\
X
P X)
Rsb N R2
OR!

in which:

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

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)

\

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.



10

-84- In vitro Efficacy Profile Physico-chemical properties In vivo Efficacy
and Safety Profile 11202 IC, (pM) Cytotox (% vable atland IOpM)b
CuTy' BAS' Disaggr egatione Parent MW/ PSA ClogP ElogD (E) or ClogD
(C) Toxicity' at 30 mg/kg Mice plasma concent ration, Tg Miceli PB 864 /\

,. *00.77 Neuronal BAS: 323.70 5.20 35_

cells' 208% (10RM100RM)
96, 93

A representative example is shown below.

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.



PB 896 d 'z 0.15 Neuronal BAS: 184.24 2.56 cells' 358% (1pM10aM)
86%(at 10uM) PB 898 Qec0.23 >20,32156.21.56 PB913/\z
CB\ | Li 0.99 Neuronal BAS: 243.25 4.01

-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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20

25

cells' _. 100, 95 450% (1RM100RM) PB915/\zTO**=1.9 BAS:
307.38 3.18 202% (1RM100RM) PB 933 ez, \z3,,_ \0.11
Neuronal BAS: 256.44 -0.58 cells: 127% 279%(1- 100aM, 1 ORM)
(at IORM)

-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:



10

15

- 85 - In vitro Efficacy Profile Physico-chemical properties In vivo Efficacy
and Safety Profile 11202 IC, (pM) Cytotox (% vable atland IOpM)b
CuTy' BAS' Disaggr ega bone Parent MW/ PSA ClogP ElogD (E) or ClogD
(C) Toxicity' at 30 mg/kg Mice plasma concent ration, Tg Miceli PB 934 n
rNN.,..1 LNN..---/ C..) 0.11 Neuronal cellg; 114%(at IORM) BAS: 200.33
-1.85 293% (112MIORM)  PB 942°NMF ¢ _//iN S <0.1 BAS:
308.08 -0.36

(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.
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15

20

220% OnM-10p) PB 947 /\, 000 1.14 Neuronal BAS: 271.71 3.14
cells: 244% OpM10aM) 100, 70 PB 948 /\z a 6 0.15 100, 100
BAS: 576% (LIRMIORM) 282.301.61 PB 949 0/ a 6 0.43 Neuronal

-39
A preferred compound of Formula XV is as follows:

e Formula XVI

(XVI)
R5; N R?

OH

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
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,

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!

in which:

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



BAS: 279.30 2.38 cells: 201% (1RM100RM) 96,85 PB 950
0z-N/\z z,----- A a 0 0.15 Neuronal BAS: 293.33 2.51 cells:

95,93 741% (1IRM100RM) - 86 - Invitro Efficacy Profile
Physico-chemical properties In vivo Efficacy and Safety Profile H202 IC,
(PM) S 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



Cytotox (% vable atland IOpM)b CuTy' BAS' Disaggr ega bone Parent
MW/ PSA ClogP ElogD (E) or ClogD (C) Toxicity' at 30 mg/kg Mice
plasma concent ration, Tg Miceli PB 952 0z z) /\ zw a 6 0.27 Neuronal
BAS: 271.30 2.47 cells' 268% (1M100RM) 100, 100 PB
953 0z, z-C 1/1 20 0 <0.42 Neuronal BAS: 285.33 2.93

e Formula XIX

R R’
R R
X
P (XIX)
RSC N RZ
OR!,

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.



cells: 94, 68 325% (1RM100RM) PB 954 OH 0111-..." ..-~-N OH N

11.) 0.12 Neuronal BAS: 298.30 1.70 cells: 134% (1RM) 100,
100 PB 957 P106,96 0 N OHN H2N......) >10 Neuronal BAS: 231.26
1.43 cells' 190%

-4 —

Other examples of compounds contemplated herein include:

cl
cl
X
X
— 0
= Y cl N
cl N
OH HN

OH HN

] ]
N /N

PBT 1050
PBT 1038
Cl Cl
A X
= a
Cl N | \ Cl N
OH N~ OH N—
PBT 1052 PBT 1033
Cl Cl
X X
/ /
cl N N cl N
OH OH HN
NZ W
X PBT 1051

PBT 1056
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20

(1RM, 100RM) PB 968 So--...... N OHNH2 0.26 Neuronal BAS:
390% 100RONM- M) 16.3, 31.6 174.20 1.03 cells:101, 97 PB 969
. -, N OH OH 0.54 Neuronal BAS: 188.19 2.83 cells: 385%
(1I12MIORM)

-43 —
cl cl
X © N
~
cl N cl N7
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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100, 95 - 87- Invitro Efficacy Profile Physico-chemical properties
In vivo Efficacy and Safety Profile 11202 IC, (pM) Cytotox (% vable
atland IOpM)b CuTy' BAS' Disaggr ega bone Parent MW/ PSA ClogP
ElogD (E) or ClogD (C) Toxicity' at 30 mg/kg Mice plasma concent ration,
Tg Miceli PB 977 5 BAS: (1- 1- 318_.% 4.73 385% 10aM, IORM)

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

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

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;
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PBO9810# # BAS: 350.445.39 580% (mMnM10RM) PB 982
111 BAS: 283.42-04 188% (mMnM10RM) PB 983 a.16 N 11,
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(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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985 %1l BAS: 280.394.54 265% (111M-IORM) PB 986 0\ 2,
6/\z a6 3.6 Neuronal 18.4, 28 295.30 2.80
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(p) when Rl, R4, R'and R° are H, R?is CO,Na and R’ is OH, then R is not phenyl;
(qQ) when Rl, R, R4, 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;

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

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

(t) when Rl, 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:
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cells: 98, 82 - 88- In vitro Efficacy Profile Physico-chemical
properties In vivo Efficacy and Safety Profile 11202 IC, (pM) Cytotox (%
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ClogP ElogD (E) or ClogD (C) Toxicity' at 30 mg/kg Mice plasma concent
ration, Tg Miceli PB 987 6/ a 6 z 1.8 Neyronal BAS: 355.36 1.08

cells'

(2) when R! to R3, R and R' are H, then R*. and R’ are both not chloro or bromo; and
(h) when R' to R, R®, R and R' are H, then R is not chloro.

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

some of which are referred to above, such as:

‘CI

‘\ N ‘
cl = N/ N
OH Hl PB-1033
Cl
‘\ N
SR G
OH HN
L(\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



393% OpM10aM) 98, 89 PB 988 0 a 6 0 >10 Neuronal BAS:
352.351.76 cells: 137% (1IRM100RM) 93,93 PB 990 6'1//
\z a 0.40 Neuronal BAS: 183% (1RM100RM) 293.37 2.51

10

15

\ )N
—
cl N
OH
cl o
‘ Nw
_J
cl N
on HBr
cl o
NV\S
J =
cl N
OH
Cl
Z
Cl N .HCI
OH HN\
CONHEt
NT N
\ P
Et N
OH HClI
Cl
N
j\/‘
— N
cl N ~
OH HCl

PB-1061

PB-1076

PB-1084

PB-1104

PB-1137

PB-1066

-48 —



cells: 97,57 PB 991 z-\ * 0.47 Neuronal BAS: 222% (laM-1RM)
265.32 1.11 cells: 96, 67 PB 1006 A/\, a6 0.53 Neuronal BAS:
5.27,49.5 222.25 3.00 cells: 107, 75 463% OpM10aM) PB 1026 /\
,Z*0/0.23 BAS:
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c o
N

NAEj

N

OH PB-1077
c o
N N
| SN
um d
OH PB-1085
c o
NN
cl N/) HBr
OH PB-1097
Cl (o] F
L
Cl N/) F
OH HBr PB-1100
c o
N
T
cl 7N
OH HBr PB-1107
o)
Z N)ﬁ/\/
NP |
N
OH PB-1149
c o

OH " her PB-1161



196.21 2.35 186% (laM1 ORM) - 89 - In vitro Efficacy Profile
Physico-chemical properties In vivo Efficacy and Safety Profile 11202 IC,
(pM) Cytotox (% vable atland IOpM)b CuTy' BAS' Disaggr ega bone
Parent MW/ PSA ClogP ElogD (E) or ClogD (C) Toxicity' at 30 mg/kg Mice
plasma concent ration, Tg Miceli PB 10_25701‘I_y oi BAS: 196.21 3.17

306% (111M1 ORM) PB

@W

PB-1120
(@]
e
Ny
OH PB-1127
(@]
= N)i)\
A |
N
OH PB-1135
o)
= N)ﬁ/\/
PN |
| N
OH PB-1151
o o
SUR R0
\ H
NNy
OH PB-1160
s
NN
| N/)
OH PB-1168
Cl (o]

HBr PB-1128
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1033 a | 110-/k:1 kiN/Nt. 0-1.1-13 0.35 Neuronal CuTv: 18.6, 33.2 271.1
36.36 3.51 (C) 1.07 10days, none Up to 500 neml -29% insolubl -37%
soluble, 42% Plaque cells: 100% inhibition BAS: 470% (111M1 ORM)
84, 72 M17 cells: 94, 54.3 PB 1038 2/a6 0.26 Neuronal
BAS: 4.85, 51.3 351.19 2.79 EL08D7

- 51 _
Cl (o]
jo 8.
/)\/NMEZ
Cl N
OH HBr PB-1147
Cl O
feos
/JVNHMe
Cl N
OH her PB-1161
S
N
| N/)
OH PB-1165
Cl O
N ‘ SN
cl N/) &
OH PB-1240
Cl O
SORS
I/‘\/ﬁ /) ‘ _N
C N
OH PB-1241
Cl O /
N
N
Cl N/) /\'\\TJ
OH PB-1243
Ccl O —
Cl N/)
OH PB-1244
Cl O
N~ >CO,H
Cl N/)
OH PB-1249



4 =2.92 Upto 2694ng/ mL Decreas e insol, Increase sol, Decreas e

Plaque cells: 627% (laM- 1 ORM) 91,84 PB 1041 Z Z Ol
BAS: 180.25 1.65 319% (111M1 ORM) PB 1043/ 26 BAS:
195.22 3.46
-52
c o
e
u)ij::: -/
OH PB-1252
c o [
/\/N .HBr
Jeoav
Cl N
OH PB-1253
cl o
s
Oy
cl N
OH PB-1254
5
cl o
N~ " COo,H
cl N/)
OH PB-1255
cl o
N
9 »NT@
cl
OH PB-1256
cl o =N
NSO
cl N/)
10 OH PB-1262
Cl O ~ "N
N/\/HMQ
) HBr
Cl N
OH PB-1264
Cl O
@ Y
Cl N/)\ HClI
OH NMe PB-1267

15



175% (10012M1 ORM) -90 - Invitro Efficacy Profile
Physico-chemical properties In vivo Efficacy and Safety Profile 11202
IC50 (pM) Cytotox (% vable atland IOpM)b CuTy' BAS' Disaggr ega
bone Parent MW/ PSA ClogP ElogD (E) or ClogD (C) Toxicity' at 30
mg/kg Mice plasma concent ration, Tg I\/g eliPB 1044 N .,.*....- NI N OH

BAS: 149.15-2.28 212% (112M1 ORM)
Cl O
N7
cl N/)\ HCI
OH NMe, PB-1268
Cl O
N/
Cl N/)\ .HBr
OH NMe, PB-1269

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 hydrophilic species ready to be excreted.
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PB 1046 1 BAS: 220.19 2.02 244% (112M1 ORM)
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Other useful compounds include a compound of Formula XXI:

(XXI)

in which:

R, R! and m are as defined for Formula I;
W is CH, N or NH;

U is CH, CO or N; and

Y ", together 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:

(1) Formula XXII

/ | N
| (XXII)
—1__
(R 1) /\ / (R 1)q

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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PB 10491z 0z .0l BAS: (1- 162.150.49 237% 100aM, 1 ORM)
-91- Invitro Efficacy Profile Physico-chemical

-55—
(CHz)nNR2R3 in which n, R? and R? are as defined above. More preferably R'is chlorine,
optionally substituted phenyl, C,s cycloalkyl, CH,NRR® in which R* and R’ are

independently selected from H and C, 4 alkyl or optionally substituted pyridinyl.

Particularly examples are shown below.

Cl (0] cl fe)
O A
N ‘ N
cl N) cl N)
OH OH
1055 1061
cl o) 2
‘ NH ‘ )NH
P ~
cl N/ N
OH OH
1067 1049
(i1) Formula XXIII
= \N
(Rl)m/ ‘ \l 1
R
N / (R)q  (XXIII)

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.



properties In vivo Effic cy and Safe y Profile 11202 IC, (pM) Cytotox (%
vable atland IOpM)b CuTy' BAS' Disaggr ega bone Parent MW/ PSA
ClogP ElogD (E) or ClogD (C) Toxicity' at 30 mg/kg Mice plasma concent
ration, Tg Miceli PB  0.38 Neuronal BAS: >20, 307.6 3.58 10 days, Upto
-21% 1051  cells’270% (1nM - 1 0 RM)Y22.3 none 403ng/m L insol,
slight 87,56 M17 cells: 44.6

Preferred examples are shown below.

IO G

5 XN
Y Y )
) G
G P N
cl N o
OH
OH OH
10
(i11)  Formula XXIV
N
= \
15 RYT [ ‘ \(Rl) (XXIV)
\ N/ q
RH

20 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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increase in sol, -39% 78.3, 44 6 PlacPe PB 1052 CI 0.64
Neuronal BAS: (laM- 3.3, 62.8 291.14 4.21 Decreas e insol, Decreas
cells: _. 55,31 101 N 1 ORM)

-57 -

Useful examples are shown below.

Cl
Cl
N

X N o}
/ NM62
Cl N cl N//
OH OH NMe,
1066
cl Cl
N N
AN N
P _
Cl N cl N
OH OH
1064 1065

(iv)  Formula XXV

(XXV)




e sol, Decreas e Plaque CIN OH PB 0.62 Neuronal 19.7,
398.6 3.41 10 days, Upto 1063 cells: 40.5 mild toxic 450ng/m o-c ;z
c/6 41,33 52.9 signs Lin mice

-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, COZRZ, (CHz)nNR2R3 and CONR?R® in which n, R? and R? are as defined in

Formula I.

Preferred examples are shown below.

Cl
10 N X N
| NN X
N = N/ | P =
\) MeOOC N
o) OH
OH
s 1053 1045
NI N
H |
N P N —
20 1070 o} OH HN\
(V) Formula XXVI
0
25
Z
(RYm /\N /i(Rl)q
X \N ) (XXVI)
RH
30

in which R, R', m and q are as defined for Formula I.
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Preferably R' is located at positions 2, 3, 6 and/or 7 and is selected from halo, optionally

substituted aryl and (CHz)nNRzR3 in which n, R* and R are as defined for Formula L.

Preferred examples are shown below.

cl
0
N X o
| 0
\ N/
/ N
OH 1063
NN
N
o OH
1069
N
NN
N
OH
1048
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(vi)  Formula XXVII
(RDm
=
AN RY,
P >R (XXVII)
R X /)
N
OH

in which R! and m are as defined for Formula 1.

Preferably R' is located at positions 2 and/or 7 and is selected from halo and (CH,),NR’R?

in which n, R? and R are as defined above.

Useful examples are shown below.

X
Xy Ny N
=
Z
Cl N/ cl N/ N
OH
OH OH

NMe,
1026

Reference to the above listed compounds includes their pharmaceutically acceptable salts

and isomers.

The term “alkyl” used either alone or in compound words such as “optionally substituted
alkyl” or “alkylamino” refers to straight chain, branched chain or cyclic hydrocarbon
groups having from 1 to 10 carbon atoms, preferably 1 to 6 carbon atoms, more preferably
1 to 4 carbon atoms. Illustrative of such alkyl groups are methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl. Preferred alkyl groups are C;4 alkyl such as methyl or ethyl
and C,6 cycloalkyl such as cyclopropyl.
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In vivo Effic cy and Safe y Profile 11202 IC, (pM) Cytotox (% vable
atland IOpM)b CuTy' BAS' Disaggr egatione Parent MW/ PSA ClogP
ElogD (E) or ClogD (C) Toxicity' at 30 mg/kg Mice plasma concent rationg
Tg Miceli PB 1073/ 6 0.52 Neuronal 4.7, 50 186.1 46.0 2.22 6days, none
Upto 350ng/m L in mice  cells'. _ 100, 98 PB 1075 CIO ISIN" 1 0.73
Neuronal Inactive >20,0 328.2 58.4 2.58 14days,1 of 4 death Upto
520ng/m L in mice Increase insol, decrease so!, -23% phque

The term “alkenyl” used either alone or in compound words such as “optionally substituted
alkenyl”, denotes linear, branched or mono- or poly-cyclic radicals having 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. Examples of alkenyl radicals include allyl, ethenyl,
propenyl, butenyl, iso-butenyl, 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, 3-decenyl, 1,3-butadienyl, 1,4-
pentadienyl, 1,3-cyclopentadienyl, 1,3-hexadienyl, 1,4-hexadienyl, 1,3-cyclohexadienyl,
1,4-cyclohexadienyl, 1,3-cycloheptadienyl,1,3,5-cycloheptatrienyl, 1,3,5,7-cycloocta-

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
preferably 2 to 6 carbon atoms. Examples 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, 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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cells: 104, 91 M17cells: 103.6, 101.3 PB- 1076 00 $ 0.45
Neuronal 100% inhibit >20, 15.1 285.1 52.9 2.74 11days, none Upto
2698ng/ mL in mice -26% insol, -37% so!, -29% phque cells: 116, 105
M17 cells: 96.2, 76.8 PB-1077CI0 $
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unsaturated condensed heterocyclic groups containing 1 to 5 nitrogen atoms, such as
indolyl, isoindolyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, indazolyl,

benzotriazolyl or tetrazolopyridazinyl;

unsaturated 3 to 6-membered heteromonocyclic group containing an oxygen atom, such as,

pyranyl or furyl;

unsaturated 3 to 6-membered heteromonocyclic group containing 1 to 2 sulphur atoms,

such as, thienyl;

unsaturated 3 to 6-membered heteromonocyclic group containing 1 to 2 oxygen atoms and

1 to 3 nitrogen atoms, such as, oxazolyl, isoxazolyl or oxadiazolyl;

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

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;

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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| 0.48 Neuronal CuTy: >20,24 322.2 65.79 2.03 10days, none Upto
984ng/m L in mice No change in insol, No change in sol, phque cells:
50% inhibition 99, 98 M17cells: 99, 99, 99, 99, 99, 99, 99,
97.7, 91 PB- 1084 00 S cv y4 rt- CH 0.36 Neuronal CuTv: 40.7, 23.4
342.2 94.03 2.37 10days, none Upto 24%§n_g/ mL No change in insol,
-29% so!, decrease |

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
aryl” denotes a carbocyclic aromatic system containing one, two or three rings 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,
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acylthio, phosphorus-containing groups and the like. Preferably, the optional 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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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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pharmaceutically “acceptable” in the sense of being compatible with the other ingredients
of the composition and not injurious to the subject. Compositions include those suitable
for oral, rectal, nasal, topical (including buccal and sublingual), vaginal or parenteral
(including subcutaneous, intramuscular, intravenous and intradermal) administration. The
compositions may conveniently be presented in unit dosage form and may be prepared by
methods well known in the art of pharmacy. Such methods include the step of bringing
into association the active ingredient with the carrier which constitutes one or more
accessory ingredients. In general, the compositions are prepared by uniformly and
intimately bringing into association the active ingredient with liquid carriers, diluents,
adjuvants and/or excipients or finely divided solid carriers or both, and then if necessary

shaping the product.

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

particularly useful.

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

Suitable lubricants include magnesium stearate, stearic acid, sodium oleate, sodium
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chloride or talc. Suitable time delay agents include glyceryl monostearate or 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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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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The pharmaceutical compositions according to the invention may be administered locally
or systemically in a therapeutically effective dose. Amounts effective for this use will, of
course, depend on the severity of the disease and the weight and general state of the
subject. Typically, dosages used in vitro may provide useful guidance in the amounts
useful for in situ administration of the pharmaceutical composition, and animal models
may be used to determine effective dosages for treatment of the cytotoxic side effects.
Various considerations are described, e.g., in Langer, Science, 249:1527, (1990).
Formulations for oral use may be in the form of hard gelatin capsules wherein the active
ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin. They may also be in the form of soft gelatin capsules wherein the
active ingredient is mixed with water or an oil medium, such as peanut oil, liquid paraffin

or olive oil.

Aqueous suspensions normally contain the active materials in admixture with excipients
suitable for the manufacture of aqueous suspension. Such excipients may be (1)
suspending agent such as sodium carboxymethyl cellulose, methyl cellulose,
hydroxypropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and
gum acacia; (2) dispersing or wetting agents which may be (a) naturally occurring
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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employed are water, Ringer's solution, and isotonic sodium chloride solution. 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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EXAMPLE 1

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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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.
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EXAMPLE 3

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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60 min. Catalase (4000 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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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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/l_gc At 10mg/kg No effect 82.5,23.3 10days none :Upto
-7082ngl mL PB 1128 a0 1111NH N OH IEBI 0.34 M17 cells: CuTy:
13.2, 41 316.2 2.55 10days, 76—

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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none Upto 2289ngl mL  106.5, 99.1, Neuro cells 100.6, 93.7 100%
inhibition PB 1132 CIO ----"---L:,--AN------- A R el OH 0.47 M17
cells: 15.2, 16 250.7 2.34 86.3, 57.6 PB 1133 CIO* N OH 0.79
>20,22 287.71.63 PB11350"../...-7---- N '-----N ---' OH 0.27 M17 cells:
CuTv: >20,31 204.2 1.24 10days, none 77_

Assay 6. Effect of Administration of Test Compounds 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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Upto 409ng/m | 99.7, 45.6 90% inhibition PB 1138 CIO IliN'-'-- N OH

0.30 M17 cells: 4.7, 53 350.5 2.68 10 days, 214 deaths Upto 1802ng/ nil.

99.7, 68.2 - 96 - Invitro Efficacy Profile Physico-chemical properties

In vivo Efficacy and Safety Profile 11202 IC, (pM) Cytotox (% vable

atland IOpM)b CuTy' BAS' Disaggr ega.hpne Parent MW/ PSA ClogP

ElogD (E) or ClogD (C) Toxicity' at 30 mg/kg Mice plasma concent r a

tiong Tg Miceli PB 1140 P

Turbidimetric Solubility Measurements

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

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

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.



0a50.36 M17 cells: 3.5, 64 376.6 3.13 At 10mg/kg At 10mg/kg  92.4,
98.2 10days none Upto 2315ng/ ml PB 1141 P,,c,".) 0006
0.48 M17 cells: 19.5, 26 413.6 2.42 102.8, 137 PB 11420

------ 7'-Nit-',-'-', OH 0.37 M17 cells: 7.1, 42 330.12 2.03
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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 - 4.9,50.5 | 887.69
31 Q:S’O O:g o
( &,N
I
N N
N Co N
>;N\ N—(
N
0-d. )
>0 O_§:O
0 o
PB Q - o | >50 5,50 883.69
.s-0 by
32 0=S O:S\O
N
%, e
N Mn N
>>:\N\ N—(
N
O-.
S0 -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




10 days, 114 death 96.7, 44.2 PB S OH 0.48 M17 cells: 4.1, 62
N OH 0.32 M17 cells: 9.1,
PB 1145 o N OH 0.66

206.27 1.66  93.3,73.7 PB 1144 0 .-----
15.5 218.25 1.90 10days, none 73.6, 37
M17 cells:

In vitro 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 0.40 Neuronal 4.1,58.7 | 396.96 4.14
46 cells: 91, 95
|
N
=
| N
OH
PB 0.50 Neuronal BAS: 5,50 302.95 3.69
47 Br cells: 412%
100, 94 (1pM-
X 100u)
Y
Br N
OH
PB 0.25 Neuronal BAS: 317.35 4.69
56 cells: 311%
80, 25 (1uM-
‘ on 100uM)
_N
OH
_N___N
H,C Z
XN
PB 0.70 Neuronal BAS: 173.22 3.03
59 cells: 293%
CH, 86, 85 (InM-
10uM)
AN
=
H,C N
OH
PB >10 8.5,44 756.51
68
PB XN 10 >20, 24 784.57
72
Z\ e
Pt/
AN
=




7.2, 28 344.15 2.69 10 days, 2/4 death 101.7, 58.7 PB 1147 SIT
0-Z a500.26 M17cells: CuTv: >20, 12.5 288.13 1.50 10days, none Upto
642.6ng/ mL  97.4, 100.3 100% inhibition PB 1148 s ---.. N OH 0.41
1.55, 70 234.32 2.72 7 days, 2/4 deaths Upto 57ng/m1 -97- In vitro
Efficacy Profile Physico-chemical propc_eréile§

In vitro 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 | BAS® PSA ElogD mg/kg concent
a 10uM)° (E) or ration?
ClogD
©
PB 2.5 Neuronal BAS: 263.30 3.70
89 cells: 233%
100, 75 (1uM-
10uM)
O N
N/ 7 O
OH
OH
PB 0.5 Neuronal BAS: 328.39 3.75
116 cells: 81,60 | 220%
- (10nM-
i - 10uM)
T
CNG
ior
o
HC
PB >10 BAS: 281.24 5.53
233 330%
o (1nM-
R F 10pM)
201
PB >10 BAS: 357.80 4.18
470 193%

o >/@7/c (0.1uM-
5uM)

o]
PB <0.9 | Neuronal BAS: 300.16 4.67
806 cells: 311%
100, 97 (InM-
100uM)
Cr
=
Br N
OH
PB <1.8 Neuronal BAS: 297.36 5.35
809 O cells: 146%
97,26 (1uM,
100uM)
A
=




In vivo Efficacy and Safety Profile 11202 IC, (pM) Cytotox (% vable
atland |IOpM)b CuTy' BAS' Disaggr ega bone Parent MW/ PSA ClogP
ElogD (E) or ClogD (C) Toxicity' at 30 mg/kg Mice plasma concentr a
bong Tg Miceli PB 1149 - .,--- -- <"N N H OH 0.30 M17 cells: CuTy: 5,49
204.23 1.37 10days, none Upto 690ng/_r§ _No change in insol, sol, -45%
Plague 79.1.45.2 Neuro cells 86.2, 12.4'95% inhibition PB 1151 0
,--N OH 0.33 M17 cells: 5.6, 57 330.12 52.9 2.16 10days, none Upto

117429~ d—A+ Vel
LIy ML AU QTITYTIRY. 1n vitro 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 <0.7 Neuronal BAS: 285.73 4.23
810 cells: 184% (1-
d 83,71 10pM,
XN 1nM)
1
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 A <25 BAS: 292.43 6.22
847 271%
‘ N ¢ (1uM-
_h 100pM)
PB <0.7 Neuronal BAS: 298.77 4.50
851 cells: 362%
94, 85 (100pM)
a
(X,
Z
N
S
NMe;
PB 2.1 Neuronal BAS: 32541 5.75
852 cells: 220%
93,34 (1uM-
100pM)
PB 0.77 Neuronal BAS: 336.14 4.97
853 F F cells: 221%
95,95 (1nM,
100nM-
10uM)
I
=
Br N
OH




80.8,47.6

Insol(- 24%) Ex- outlier No change sol, or in plague
PB 1152 0 * 0.31 M17 cells: >20,56 344.15 2.88 At At 10mg/kg

95.7,

71.2 10days none . Upto 309ng/m 1 PB 1153 O llIN"---"- N OH
In vitro 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 0.78 Neuronal BAS: 269.73 4.50
854 cells: 100, | 520%
100 (1nM-
% 100uM)
PB <0.67 | Neuronal BAS: 269.73 4.80
859 a cells: 266%
98,73 (1nM-
A 10uM)
=
N
Y
CH,
PB 0.79 Neuronal BAS: 415.16 5.76
860 cells: 160%
O 91,90 (1nM-
F 100uM)
F
F X
I
I N
OH
PB <0.91 | Neuronal BAS: 20,314 361.18 5.06
861 cells: 439%
O 99, 38 (1uM-
CH, 100pM)
o®
7
I N
OH
PB <0.77 | Neuronal BAS: 357.41 4.09
862 cells: 256%
100, 52 (1pM-
100uM)
PB <0.73 | Neuronal BAS: 377.18 4.23
863 cells: 386%
91,35 (1uM-
OMe 100uM)
O b
pZ
| N
OH




4.7,53 330.12 2.26 10 days, 1/4 deaths Upto 277ng/m 1 PB 1154 0zTz \
/ 6 0.64 M17 cells: >20,31 313.28 1.31 76.7,54.2 PB 1155 $0.31
3.9,59679.21 2.74 PB 1156 ..*00.96 M17 cells: >20, 22 256.23 2.19

92.7,67.5 PB
In vitro 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 0.77 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%
X 86%  (at | (IpM-
10uM) 10nM)
N B
N~
PB 0.23 >20, 32 156.2 1.56
898
PB AN 0.99 Neuronal BAS: 243.25 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 YN H
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\




11570 N *OH 0.38 M17 cells: 8.1, 45 400.12 3.15 6 days, 2/4 deaths
90.3, 80.3
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In vitro Efficacy Profile Physico-chemical properties
In vivo Efficacy and Safety Profile H202 IC50 (pM) Cytotox (% vable

atland IOpM)b CuTy' BAS' Disaggr ega bone Parent MW/ PSA ClogP
ElogD (E) Or ClogD (C) Toxicity' at 30 K(
bong Tg Miceli PB 1158 oo H . OH 0.99'M17 cells: >20, 10 439.18 2.09 7
days, 414 deaths

104.7, 56

kg Mice plasma concentr a

In vitro 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)
U
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)
o
=
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 (1pM-
N/ o 100puM)
OH N
N\
\_/
PB 0.15 Neuronal BAS: 293.33 2.51
950 cells: 741%
AN 95,93 (1uM-
100uM)
pZ (0]
N
OH N




PB 1159 o o/ i-6 0.68 M17cells: 5.06, 49.9 261.28 0.78 115,41.1
PB 1160 0 0 H ni CH 0.75 M17 cells: CuTy: 4.05, 56.8 387.17 1.56
10days, none Upto 27,598 ng/mL No change in insol, -25% (sol),
decrease plaque 85.3, 63.4 95% inhibition PB 1161 CI0O SONHMe
I-1HBr 0.14

In vitro 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 0.27 Neuronal BAS: 271.30 2.47
952 cells: 268%
X 100, 100 (1nM-
P 100M)
N
N
s7NN
\—/
PB <0.42 | Neuronal BAS: 285.33 2.93
953 N cells: 325%
_ o 94, 68 (1pM-
N 100uM)
RPN
s N
H,C
PB OH 0.12 Neuronal BAS: 298.30 1.70
954 cells: 134%
A 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,
= 0 100uM
N
OH Nj
HN
PB 0.26 Neuronal BAS: 16.3, 174.20 1.03
968 cells: 101, | 390% 31.6
97 (1nM-
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




M17 cells: 100% inhib >20,27 288.13 1.13 10days, none Upto 510.4
ng/mL No change in insol, sol, -64% plaque 101.4, 112.5 Neuro cells
105.4, 103.9 PB 1162 0 10 H 3.2 M17 cells: 4.7, 52 382.13 2.99
93.9, 36.5 PB 1163 sooro.00NEt2 OH 0.29 M17 cells: 11, 43.3
387.22 2.90 106.5, 41.4
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In vitro 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 o BAS: 31814 | 473
977 N 385%  (1-
O-Na 10nM,  1-
N 10pM)

PB BAS: 350.44 5.39
981 580%

N Q (1nM-
@:\ \ > 10uM)
S N

PB BAS: 283.42 -0.4
982 188%
A (1nM-
10uM)
\: <:> /
\
PB BAS: 268.38 4.96

983 N y 278%
Q@N oum

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

Pz o]




PB 1164 ao..--- ill NHo OH 0.24 M17 cells: >20,26 399.57 2.20 112,
111 PB 1165 40Nr"------ "- 0.89 M17 cells: 4.7, 52 346.19 3.65
10days, none Upto 1593ng/ ml No change in insol, sol, Decreas ephque
96.7,107.1 PB 1166 o ll....", OH 0.43 M17 cells: >20, 21.7 387.17
1.81
- 88 —
In vitro 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 1.8 Neuronal BAS: 355.36 1.08
987 OH cells: 393%
N 98, 89 (1pM-
10nM)
7 (0]
N
OH N
N/jN Nlo
PB OH >10 Neuronal BAS: 352.35 1.76
988 cells: 137%
A 93,93 (1uM-
_ o 100uM)
N
OH N
7 “TZO
PB N 0.40 Neuronal BAS: 293.37 2.51
990 cells: 183%
NG 97,57 (1uM-
OH N—CH, 100uM)
N/
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)
A
N/ ‘ A
OH N~
PB 0.23 BAS: 196.21 2.35
1026 186%
NN (1nM-
10uM)
N
7
N
OH




105, 115.8 PB 1167 oi- NI._,- OH 0.39 M17 cells: 7.4, 39.3 401.2
2.24 92.2,98.7 - 99 - In vitro Efficacy Profile Physico-chemical
properties In vivo Efficacy and Safety Profile 11202 IC50 (pM) Cytotox
(% vable atland IOpM)b CuTy' BAS' Disaggr ega bone Parent MW/ PSA
ClogP ElogD (E) or ClogD (C) Toxicity'_a§939 mg/kg Mice plasma concent

ration, Tg Miceli PB 1168 S N"----"--. [II/
In vitro 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 | BAS® PSA ElogD mg/kg concent
a 10uM)° (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
H e 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
¢ ]
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




N OH 0.4 M17 cells: 1.11, 70 332.2 3.12 10days, none,114 mild signs

Upto 400ng/m 1 85.7, 43 PB 116910 1110 N OH 0.31 1.44, 64
442.0 3.09 PB 1170 0o 1 Hi-eee*- 5 lllecejf ) 0.72 M17 cells: 4.28, 53
461.2 2.76 127.4,104.8 PB 1173 .....-* e/3N HO
-90 -
In vitro 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 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-
NN 10pM)
%
QO0MVe
OH
PB BAS: 220.19 2.02
1046 CH 244%
(1nM-
Ny NN 10uM)
A
aaawve
H
PB BAS: 162.15 -0.19
1048 0 257%
(1nM-
NN 10pM)
. NS
N
OH
PB BAS: 162.15 0.49
1049 (o) 237%  (1-
100nM,
10pM)
)NH
~
N
OH




>20 >20,10210.24 2.33 PB 1174 F 00 oH 0.96 M17 cells: 14.7, 22
356.34 145 60.1, 34.2 PB 1176 o si.----",--------- 0.3 M17 cells:
6.9, 45 358.18 3.53 86.3, 38.5 PB 1177 C| -------- ... | OHNMe2
0.29 M17 cells: 2.4, 79 362.60 3.56
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In vitro 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 0.38 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 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
_ e plaque
cl N
OH
PB 0.62 Neuronal 19.7, 398.6 341 10 days, | Up to
1063 cells: 40.5 mild toxic | 450ng/m
o 41,33 529 signs L in
mice
7
A
[¢;]
PB- >10 Neuronal >50, 35 272.1 2.57 Up to
1066 a cells: 92, 95 1000
(€)0.37 ng/mL
N 493 in mice
7
S|
PB 0.48 Neuronal 113, 2727 2.62
1069 cells: 34.8
(6] 97,42
M17 cells:
41.2,25.8
N




lday,3/4 deaths
>20,24 269.28 1.12

M17 cells: 5.27, 49 232.28 2.59

PB 1184 0 N *N--...--] OH 0.54

PB 118500

97.9, 244 PB 1182 H 0 OH 0.59 M17 cells:
110.1, 98.2
102.7, 47.2
92—

In vitro 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 | 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
— 7
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,
@ M17 cells: -23%
NV 103.6, plaque
| hH 101.3
Z
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,
% -29%
M17 cells: plaque
(65 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,
mﬁ 29%
= MI17 cells: sol,
’% N:< 97,95.7 decrease
plaque,
(6]
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




N-"-N OH 0.6 M17 cells: 9.5, 35 335.31 1.94 103.9, 106.5 PB
1191 s11 NOH >10 6.89,10241.314.25 PB1194Az1.>10 >20,
21.5264.333.08 -100 - In vitro Efficacy Profile Physico-chemical
proper ties In vivo Efficacy and Safety Profile H202 IC50 (pM)a Cytotox
(% viable at 1 and IOpM)b CuTy BASd_[&ifgggre gatione Parent MW/ PSA

In vitro 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 0.84 Neuronal >20, 3252 1.94 10 days, | Up to
1088 Bt cells: 16.4 none 3896ng/

c o

)\> 102, 94 mL
N

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

PB 0.46 Neuronal >20, 336.2 2.36 10 days, | Up to

1091 a o % | cells: 23.4 none 59ng/m
« 100, 92 L

H
PB a o Ay |[039 Neuronal >20, 16 3382 2.58 10 days, | Up to
1093 NJ;\\( cells: none 80ng/m
NN 122,93 L
¢
a
(e,]
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 0@ cells: inhibition none
N YN B 89, 67
FRVAN
a
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, 299.2 423
1106 a cells: 17.9
X 74,70
a N NEtz
oH 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/) M17 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




ClogP ElogD (E) or ClogD (C) Toxicity' at 30 mg/kg Mice plasma concentr
ation, Tg Miceli PB 1195/\zaz*w >10 >20, 19.9 25229 142 PB

1196 /\z>10 16.57,317 36020 440 PB 1199 oo N.--,...,,,NEt.2 OH
1.64 M17 cells; >20, 20.4 30434 0.66 1152, 102.7 PB 1239 GIO
lii"r-.",...,,, CIN OH 048 M17 cells; CuTh 9’§‘6_1.18 2.60

In vitro 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
©
a o M17 cells:
J\/ 99.2, 68.6
N
a N/)
OH
PB 32 Neuronal >20, 269.3 1.76
1113 cells: 255
s 97,90
N | ~N
7 N~
N
OH HBr
PB 0.58 Neuronal >20, 366.0 3.35
1114 g9 Br cells: 19.2
N/Q\ 101,73
Cl N/)
OH HBr
PB 0.95 Neuronal >20, 17 259.1 2.29
1115 a o cells:
N 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
L 103,92
N
OH
PB 0.72 M17 cells: <04, 2533 0.87
1117 9 109.2, 96 57.3
N S
N/) N =~
OH
PB Q 1.44 M17 cells: <0.4,58 | 2162 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 ) 97.5,79.5 62.4 none 1538ng/
mL
| AN
N AS N
OH




10 days, none Up to 98.3ng/m L 1092, 98.2 50% inhibition PB 1240
Cl0 so0"..,,N CIN OH 032 M17 cells; CuTh 32215 203 10 days, none Up to
4023.4ng /mL 1064, 100.2 60% inhibition PB 1241 CIO SiH CI OH
044 M17 cells CuTy, 32215 203 10 days, none Up to 2181.1ng /mL
1054,.4 Neuro cells 9098.4, 90.9 80% infuibition PB 1242 CIO

In vitro 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 0.29 0.91,25 316.1 1.95 10 days,
1123 (e} none
N/Et
J
| N
OH
PB 0.40 M17 cells: >20,84 | 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
H
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
| 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
HBr
PB ¢ o 0.47 M17 cells: 15.2,16 250.7 2.34
1132 N/W 86.3,57.6
7
OH
PB ¢ o 0.79 >20, 22 287.7 1.63
1133 N ‘ X
S
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
N/
OH




NN 111 CIN OH 028 M17 cells; CuTv, 308.12 1.81 10 days, none Up to
PB 1243 CIO N/ is j",Ci
CIN OH 038 M17 cells; CuTv, 325.15 134 10 days, none Up to 132148n

144.2ng/ mL

g/mL

112, 122.3 60% inhibition

102.7, 102.6 50% inhibition

PB 1244 CIO NH ISN CIN OH 132

M17 1237, 114.8 CuTv 297.10 1.69 10 9@313’ none Up to 1477.4ng /mL

In vitro 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 0.36 M17 cells: 3.5, 64 376.6 3.13 At 10mg/kg | At
1140 ¢ o 92.4,98.2 10 days, | 10mg/kg
N none :
/)/W Up to
| N 2315ng/
OH ml
PB 0.48 M17 cells: 19.5,26 413.6 242
1141 a o 102.8, 137
N
AN
oH
PB 0.37 M17 cells: 7.1,42 330.12 2.03 10 days, 1/4
1142 o 96.7,44.2 death
Z ‘
N
| N
OH
PB S 0.48 M17 cells: 4.1,62 206.27 1.66
93.3,73.7
1143 yZ N)ﬁ/\
N NS
N
OH
0.32 M17 cells: 9.1,15.5 | 218.25 1.90 10 days,
PB °
1144 73.6, 37 none
2N
[ N ‘
N
OH
PB 0.66 M17 cells: 72,28 344.15 2.69 10 days, 2/4
1145 0 101.7, 58.7 death
Y|
4 \JEN\
| 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 ,\HVN\/BZ
CH H
0.41 1.55,70 234.32 2.72 7 days, 2/4 | Up to
PB
1148 S deaths 57ng/ml




10% inhibition PB 1246 CI 0a 110/N "1111. CIN OH 031 M17 cells;
CuTv 347.16 2.78 10 days, none Up to 126ng/m L 1043, 73.5 120%
inhibition PB 1247 0 aoa NH CI40N 11111. OH 036 M17 cells; CuTv
376.15 2.297 10 days, none 1012, 110.8 150% inhibition H In vitro
Efficacy Profile Physico-chemical

In vitro 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 0.30 M17 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,
NNy -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:
= N%N 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/Y none :
Up to
1 N/) 309ng/m
OH 1
PB o J\ 0.32 4.7,53 330.12 2.26 10 days, 1/4 | Up to
death 2
1153 N eaths 177ng/m
2
N/
OH
PB 0.64 M17 cells: >20, 31 313.28 1.31
1154 PR 76.7,54.2
7
(ij* A0\
A
E
led]
0.31 39,59 679.21 2.74
PB o °
1155
N
ORIV
H -
PB 0.96 M17 cells: >20, 22 256.23 2.19
1156 o /@/F 92.7,67.5
N
P
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




properties  In viva EfT,cacy and Safety Profile 11202 1C5,0 (PI).
Cytntos Waviable at 1 and IOpM)b CuTY BAS" Disaggre galion Parent
MW/ P5.4. cup . Elogll (C) or Clogl) (C) Toxicity( at 30 nigils8 Mice plasma
canoeist ration' Ig Mice Pid 1249 01C lor."™ .../NCCI2H 1cj " CH 0.49
M17s celluTv. C. 289.08 163 10 day§,9lép_to 4830.2 np/m1  105,100.7
100% inhibition PR 1250 rr9 * 6H 0, ....a1l/4N 0.48 MI7 colls CuTy;
337.17 1T 100.7 inhibition

In vitro 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
a 10uM)° (E) or ration?
ClogD
©
PB 0.99 M17 cells: >20, 10 439.18 2.09 7 days, 4/4
1158 o o 104.7, 56 deaths
%
[
A
I F
*H
PB 0.68 MI17_cells: 5.06, 261.28 0.78
1159 o o 115,41.1 49.9
z NN
N \‘ H
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%
A (soD,
decrease
[e]]
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,
o /)\/NHMe Neuro cells sol,
L 105.4, -64%
Her 103.9 plaque

PB o /©/F 32 M17 cells: 47,52 382.13 2.99
N

1162 93.9,36.5
| N/)

PB 9 0.29 M17 cells: 11,433 387.22 2.90
1163 N NEE 106.5,41.4
| N/)
OH
PB 0.24 M17 cells: >20, 26 399.57 2.20
1164 ad o “ ‘ 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 N
OH
PB 9 ( 0.39 M17 cells: 7.4,39.3 | 401.2 2.24
1167 N/\WN\/ 92.2,98.7




13 1252 Cla C.-N.-*4 c.,.,,,,j1,,",.., Li) &A 0.72 M17 cells. Culls,.
361.18 2.50 10 days, none Up to 1465.4n ginffi.  105.4, 105.1 Ncuro

cells 94.6, 103.1 5- 0% inhibition P13 1253 cio, 0 OH I'' 0.43 MU
cells CuTy: 328.20,.2.57 10 days, nOnC Up to 382.5r.g/ nth  106.6,
93.9 70% inhibllor. PB 1254 CIO (...Lyqn...11,Nr....ys, Va OH 0.25 M17

coils; Cully. 328.17 -88 10 days.Up to none4 41.4ng/

In vitro 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
©

S 0.4 MI17 cells: 1.11,70 3322 3.12 10 days, | Up to

PB
1168 NN 85.7,43 none, 1/4 | 400ng/m
mild signs 1
| N/)

OH
PB o 031 144,64 | 442.0 3.0
1169 o
| N/)
OH
PB o 072 | MI7 cells: 428,53 | 4612 2.76

1170 N 127.4,
J o 104.8
I N

PB N A >20 >20, 10 210.24 2133
1173 — >—<§ >
X N

HO
PB F 1096 | MI7cells: 147,22 | 35634 145
1174 0 o S,@ 60.1,34.2 ’
Z N N/IQN
N
N X
OH
PB o 03 M17 cells: 6.9,45 358.18 353
1176 NN 86.3, 38.5 ’
I N/J
OH
PB cl 029 | MI7 cells: 24,79 362.60 156 1 day, 3/4
1177 97.9,24.4 : deaths
N
~
| N
OH NMe,
PB [ H 059 | M17 cells: >20,24 | 269.28 L2
1182 NS 110.1,98.2 ’
J o -
OH
PB [} 0.54 | Ml7 cells: 527,49 | 232.28 259
1184 N/W/\ 102.7,47.2 '
NéJ
OH
PB 5 O 0.6 M17 cells: 95,35 33531 104

1185 N 103.9,
J 106.5
N

OH

PB
1194

>10 >20, 264.33 308
21.5 ’

o
PB >10 6.89,10 | 24131 | 4,5
1191 s
¢
; N
IS
—
N
H

OMe




106.6,106 90% inhibition
0.93 M17 cells. CuTv. 1 317.12, 10 days, none Up to 17009n0 /ML.
109,7, 102.9 Neon, coils 97.9.93.0 125% inhibition

PR 1255

s-s-rscoH e'Llr,: OI"™r1:1) OH

PH 1256 Cla

r..4.....,/,....N1 c¢,;CIAN3 OH 0.6g 5417. CuTy; 1 61.18 2.95 10days, non:
0..5, 100.4 98.9:13%19 36% inhibition

Up to 2796np/ nu,
LIO Ny-- --N-JrJ1 a

P13 12571

=1

In vitro Efficacy Profile Physico-chemical In vivo Eﬁicacy and Safety
properties Profile
H,0, Cytotox CuTy® Disaggre | Parent ClogP Toxicity’ | Mice Tg
1Cso (Yviable at 1 gation® MW/ at 30 plasma Mice"
#M)? | and 10uM)° BAS® PSA mg/kg concentr
ElogD ation ¢
(E) or
ClogD
©
PB N >10 >20,19.9 | 25229 | 54,
1195 (?ii '
—
N
NH
F
PB N >10 1657, 36020 | 440
1196 _ 33.7 '
N
NH
I
PB o 09 - 1.64 M17 cells; >20, 304.34 0.66
1199 Z N N2 115.2, 20.4
PN 102.7
OH
¢ o 0.48 M17 cells; CuTy; 361.18 2.60 10 days, Up to
NN 109.2, 98.2 50% ' none 98.3ng/m
52539 o > N@ inhibition L
OH —
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 /mL
cl N
OH
PB cl o 0.44 M17 cells; CuTy; 322.15 2.03 10 days, Up to
1241 N BN 105.4,90.4 80% none 2181.1ng
P ‘ _N Neuro cells inhibition /mL
c L N 98.4,90.9
PB cl o Z 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
al 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
N ,
1243 g /YN\ W inhibition g/mL
cl
OH
PB cl o = 1.32 M17 CuTy 297.10 1.69 10 days, Up to
1244 = 1257, 10% ‘ none 1477.4ng
/) 114.8 inhibition /mL
cl N
OH
PB H 0.31 M17 cells; CuTy 347.16 2.78 10 days, Up to
¢ o N 104.3,73.5 120% ' n 126ng/
1246 N .3, 73. o one ng/m
N J inhibition L
cl N/)
OH
PB o [ 056 M17 cells; CuTy 37615 | 5,7 | 10days,
1247 ¢ o NH 101.2, 150% ’ none
N 110.8 inhibition
J o
Cl N
OH




049 M17 cells. CuTy; 60% inhibition 378.23 3.47 10 days, none Up to

156.1 or,/ ml.

111.1,80.9

P8 1262 CI0)=--N ,.."cs,* ONI "se "j1 CIN

OH 0.94 M17 106.5,94.2 104.6, 83.7 Cully 326.14 1.84 10 days, non:

(1611/05) Up to 7107ng/ :r.L

No often!

pH 1764 0"i N ...".-v

c,vi.2'1" on 0 45 . MI7 onOs- CUTS 355121 2:02 10 days, nonu Up to

1639.8n-g/mL

{ In vitro Efficacy Prafile Physico-chemical In vive Efficacy and Safety
{ propertics Profite
i
11,0, ] (Eytn_w: CuTy* Disaggee | Parent | o) on Toxicity' | Mice Tg
IC,, . {(Yeviablzatl patian® M/ a1 30 plasma Mice” |
; [{(Thivg ‘ and 10pM)° BAS* PSA | my/kg concent
i H Eloglh ratina ®
E (E)or f
: Clogb
_ | © ‘
ra (lll ¥ 0.49 M17 eells; 1 CuTw, | 289.08 1.63 12 days, Upto
1249 WINACGZH 15, 100.7 100% non 4830.2
4 inhibition ng/ml
cw"\‘*’/\n) 4
CH |
ra B L1 oAE T M7 el } Culy; BT | o 3
1150 Y Y 1148, ¢ R0% i '
e W 180.7 inhibition :
éH | ;
! | | H
I rs g8 o ron M17 cells; Culw; 35118 | 2.50 18days, | Upto ;i
1252 h’\f\‘()‘ 105.4,105.1 30% none | 1465.4n
e IO N Neure cells inlibiton | wmt
&n 94.6, 103.1 | i
"iliznsz oo { | 043 T.;Lvscegl;s-g ?(;;jy 32820 | 2.57 10 days, | :[;;2; y
T N .G, 53, 2 none L 5o
o [ \,J/U inhibition [ ml
f oH : i ! l
i i
FB [ 0.5 M17 colls; ¥ CuTy; 3R17 | 1.88 10 days. Tote |
~a M17 eells; ;
1254 ! 5 1065,106 1 50% ! none 441 dnyf
o » /\( ’ L AT
1 |/\I/L’jH ,;}_/7 inhibiticn | ml .
| e NN : |
» aH |
i { ]
' PR coo | 0.93 b M7 cells; CuTy; 31702 ' 59 10 days, Ug e ] :
1253 ‘A\!/LN’V\::Q,W 109.7, 125% - none 17008np
N 102.9 inhibition 5 fmL
oH Neura cells
57.9.98.0 ‘
'R | I 0.68 MI7; CuTy, 38108 | 5gg | S0 days, Upto
1256 A)\N»\I/,N 1015, 0% i : non 279605/
CJ,‘\'/)\N,J HN.@ 100 4 inhibition ! , mL
o 985,103.5 | i } l
R c G 0.69 M1 cells; CuTy; 3 37823 | 549 10days, | Upte |
1257 Sy N 111.1,80.9 60% nonz 1561y
3 CIJT\N’J S_@ ] inhibition ml. |
" j . |
FB o o ¥N 084 3 MI7 i CuTv 326.14 | | ga i 10days, Up e
1262 5o T 106.5, 94.2 No effeet i nonc 7107ng/
N (16/11/08) | m
oo 104.6, 83.7
cl Nd
OH
)
PR T o W 8 | 045 M7 cells; CuTy 3£58.21 2.02 10 days, Upto
1264 LA N,\,N\/:; 103, 104.8 T ngne 1639.8n
P PN irxithicn { pmL
oH H i
PR g o 037 M7 cells; CuTy | 34222 1 5 oy 10 days, Up o
1267 N 944,745 110% i none 11666
|k | inhibition ! ng/ml
P
o N HCI
OH N ey
|
FB ) ) 0.36 M17 cells; Culy EIE | 513 10 duys, Upto
1268 } : 99.2,102.1 110% nonz 57558
s N7~ inhibition ng/ml
: i |
ol I/ N HCI ‘
CH NMey : I
| .
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103, 104.8 :CO% inhibition P13 1267 ci0 "...Pr% \-7 .fol,..."1v 7.;HO
0)1NMe2 0.17 MI? colic. Cully 110% inhibition 342. 2.57 10 days, none
Up t01166.6 nir/Inl  94.4, 74.5 PH 1268 CI0 ."-N."-" N4.-HFICI CI
CHNmea 0.36 M17 cells. Cully 110% inhibition 316.18 2.13 10 days,

none Up Co 975.9 ng/ml  99.2,102.1 102 102 -
In vitro 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 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 HCl 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.



In vitro Efficacy Profile Physico-chemical properties In vivo Efficacy and
Safe y Profile H202 Cytotox CuTy' Disaggr Parent ClogP Toxicity' Mice
Tg IC, (% vable ega bone MW/ at 30 plasma Miceli (pM) atland
IOpM)b HAS' PSA ElogD (E) or mg/kg concent r a bong ClogD

(C) PBao0.28 M17 cells CuTy: 302.166 1.60 10 days, 1/
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CLAIMS:
1. A compound selected from the following:
0]
. J\f
NS NS ‘
N
OH
PB 1124
0] S 0]
= N)'ﬁ)\ = Njﬁ/\ = Njﬁ/\/\
L K K
OoH OH OH
PB 1135 PB 1143 PB 1144
S (0]
)ﬁ/\/\ f i
= >N 8\
» I od
OH OH OH
PB 1148 PB 1149 PB 1154
F
o o o o s@ O H
= N)ﬁ/LLN/\/\ 7 Njﬁ/LLN/k\N N/\[(N ‘ N\
SYN SON PN
OH OH OH
PB 1159 PB 1174 PB 1182
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N N NEt,
T ot oy
N N S
OH OH OH
PB 1184 PB 1185 PB 1199

c o c o

o o av

c/@fr\; N@ c/@fr\; = c/@fr\; N
OH OH

PB 1239 PB 1240 PB 1241



L 4455 ng/ml PB 1271 CI0 11) 0.17 M17cells CuTy: 50% 344.34

104.4, 61.5 inhibition CINHCI OHNMe, a- concentration in

tag of test compound required to inlibit 50% of At, 11202 production b-

viability of primary cortical neuronal cultured cells (Neuronal cells) or M17
human neuroblastoma cells (M17 cells) i#@8e presence of test compound

at concentrations of 1 and On.M. c- % inhibition of dityrosine H

ollgomgrlzg\tlo sreferepc%d to in- house gan(agard as 100% ¢ o /@N
N /

|nh|b|t| 0 nt by whic es\@ ABet, from
|nsoI g ta)the solubI@Ell of extr |S§Ue from a postry N/)
humanoﬁ\ brain. ReSul are referenced toolgasellne PBS and are qyoted
effect achie oss the conc ilon range followe t
ﬁ%e?‘?r ion or conceﬁlga&%% range at Whlgﬁ %‘%‘ffect is observegp g/ 19&
Dlsaggregatlon of Ateta:Zn (25:50 tiM) Synthetic Aggregations; 17 value =
EC50(tiv) OT %0 Aggregate reduction at 5 tag f- Visual o
obseryati cute tox in L Teeplice experimen N NH2
stugli @4& - Corﬂlrmatloncp@:dce oﬁ?compound @mm
or two tgme points (between 30 mmaand 4h) after single or repgat oral
do mg/kg (unless oth ecified) h- % difference fr rol
in %‘Esgo uble/soluble brain amyig id Eu%)en and % difference frome:%]r%ﬁn
Amyloid plaque abundance following daily oral gavage at 30mg/kg (unless
otherwige Qpecmed) over 9 weeks | dn 13 14 months old transggnig,mice.
Only s signi N:ant results (p O 05) ére guoted as percenta
value@@wﬁ ark ingligated with beYs. Those skllleol/@k“gemj
appteciate that the invention d&scii hereln is susceptlﬁ'let 20"
variations and modifications otherhan those specifically described. It is to
beRBd@PRood that the invention inclB&et2alf such variations and®B 1254
modifications. The invention also includes all of the steps, features,
compositions and compounds referred to or indicated in this specification,

|nd|V|deaIIyOor collectively, and any%naoall combinations of anytwd or .
more steps oedgatures. MBLIQERAPHY Arc NN
Oph |A17:1329-1345, @9@5&/) HN@ N @ s@

OH OH OH
PB 1255 PB 1256 PB 1257
¢ o f;\o ca o
SO Alys oo
c N c N
OH o OH NMe,
PB 1262 PB 1264 PB 1267
c o
Q\A ™ e Q\* Y
N/
al N~ /@\)L/
OH )mMez “ OH N)\NMez and )\NMez
PB 1268 PB 1269 PB 1271

or a pharmaceutically acceptable salt thereof.

2. The compound of claim 1 which is PB 1182, PB 1184, PB 1185, PB 1239, PB
1240, PB 1241, PB 1242, PB 1243, PB 1244, PB 1246, PB 1247, PB 1249, PB 1250,



Bevan and Lloyd, Anal. Chem. 72:1781-1787, 2000 Goodman and

Gilman's, The Pharmacological Basis for Therapeutics 7th ed, 1985

Langer, Science, 249:1527, 1990 Remington's Pharmaceutical Sciences,
20th ed, Williams and Wilkins, 2000 The British National Formulary 43rd

ed, British Medical Association and Royal®harmaceutical Society of

Great Britain, 2002 WO 02/055081 White et al., J Neuroscience
1820252 PB, 1A RiAritide Pal, L2 2mRBhEThES B8 12371 PE312633PBAR64; PB
104267 LM S04, ABappeupfsalecies ¥pRaiadalimaingaccep@nle 3APRereof.
1240PB 1241 - 106 - PB 1252, PB 1253, PB 1254, PB 1255, PB 1256,

PB 1257, PB 1262, PB 1264, PB 1267, PB 1268, PB 1269 or PB 12710
o harmabBE ORI HBR S I W S0P B2 eR AR RE dRAibiRESL242, PB

whighis $1315439p BB A PePB 4248 Pi13.242 1P6h 1283, 2B b%‘lﬂzd%BPB 1254,
1246, PB 1247, PB 1249, PB 1250, PB 1252, PB 1253, PB 1254,

1288 1285 7651848 P 32b 6 RB2 0B BXRp4p BB 345 BB 1368, %1269 or PB
12637ard7 B graftacatridymreastieplyahaserigple salt thereof. 4. The
compound of claim 3 which is PB 1267, PB 1268, PB 1269 or PB 1271 or

a pharmaceutically acceptable salt thereof. 5. The compound of claim 4

which is RfeledpadbrcrminesuiiRrilyiareeptabl e ealbdm i1 280 theB 1271 or a

compound of claim 5 whichis CI0 PB 1267 7. The compound of claim
4 Wﬁﬁfﬁ‘@%Cfi'é@‘%?eﬁtﬁﬁlﬁr?ﬁgéﬁﬁfﬁgélly acceptable salt thereof. 8. The
compound of claim 7 which is Cl o C PB 1268 9. The compound of claim
4 which is PB 1269 or a pharmaceutically acceptable salt thereof. - 107 -
10%Fhe copSARPUI ARt GHtpNLCEISTE PfeRRba TagYtical iy ggceptable
cogapate st claim 4 which is PB 1271 or a pharmaceutically acceptable
salt thereof. 12. The compound of claim 11 which is CI 0 CI HCI OHNMe2
PB 1271 13. The compound of claim 1 which is PB 1124, PB 1135, PB
1143, PBTiHA M dAt6f BB EAhRE 8154, PB 1159, PB 1174 or PB
1199 or a pharmaceutically acceptablglsag thereof. 14. The compound of
claim 13 which is PB 1124, PB 1135, PB 1144, PB 1149, PB 1154, PB
1159, PB 1174 or PB 1199 or a phafmaceutically/acceptable salt thereof.
15. The compound of claim 14 wiichis PB1135 eia pharmaceutically
acceptable salt thereof. 16. The combund of¥kaim 14 which is PB 1149
or a pharmaceutically acceptable salt thgreof7

7. The compound of claim 4 which is PB 1268 or a pharmaceutically acceptable

salt thereof.

8. The compound of claim 7 which is
Cl O
)\‘ .HCI
NMe,
PB 1268
9. The compound of claim 4 which is PB 1269 or a pharmaceutically acceptable

salt thereof.
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10. The compound of claim 9 which is
Cl O

N/
—
cl N .HBr

OH NMe,

PB 1269

11.  The compound of claim 4 which is PB 1271 or a pharmaceutically acceptable

salt thereof.

12.  The compound of claim 11 which is

cl o
N/Y
—
N HCl
OH NMe,

PB 1271

Cl

13.  The compound of claim 1 which is PB 1124, PB 1135, PB 1143, PB 1144, PB
1148, PB 1149, PB 1154, PB 1159, PB 1174 or PB 1199 or a pharmaceutically
acceptable salt thereof.

14.  The compound of claim 13 which is PB 1124, PB 1135, PB 1144, PB 1149, PB
1154, PB 1159, PB 1174 or PB 1199 or a pharmaceutically acceptable salt thereof.

15.  The compound of claim 14 which is PB 1135 or a pharmaceutically acceptable
salt thereof.

16.  The compound of claim 14 which is PB 1149 or a pharmaceutically acceptable
salt thereof.





