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- 1 8- HYDROXY QUI NOLI NE DERI VATI VES The present
invention relates to 8-hydroxy quinoline derivatives,
processes for their preparation and their use as
pharmaceutical or veterinary agents, in particular for
the 5 treatnent of neurol ogical conditions, nore
specifically neurodegenerative conditions such as

Al zhei mer' s di sease. BACKGROUND OF THE | NVENTI ON Al

ref erences, including any patents or patent
applications, cited in this 10 specification are
hereby incorporated by referénce. No adm ssion is nmade
that any reference constltutes orlor art. The

di scussi on of tHEYPBOSXMINOUING DERTYARVEEhej r aut hor s
assert, and the applicants reserve the right to
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Intellectual and higher integrative cognitive faculties become pro gresswely

impaired and interfere with activities of daily living in neurological conditions resulting in
dementia. The precise prevalence of dementia in the elderly population is unknown, but may be
15% of people over 65 years old with 5% severely and 10% mildly to moderately demented.
The prevalence of severe dementia increases from 1% at 65 years to 45% at 85 years. There are
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faculties becone progressively inpaired and interfere.
with activities of daily living in neurol ogical
conditions resulting in 35 denentia. The precise

preval ence of denentia in the elderly populationis
unknown, but may be 15% of people over 65 years old
with 5% severely and 10% mldly to noderately

denmented. The preval ence of severe denentia increases
from1% at 65 years to 45% at 85 years. There are _ 2
_ many causes of dementia, —b&t- Al zhei ner' s Di sease
(AD) accounts for 50% of denented patients over 65
yBEPEatfs o famentigpPyt §1zheimperistiedre iy @srarnas fPa 9%t dwiegted pfients
t presr dfrygirmofake. i s characterized by progressive decline
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In an al ernatwe approach, it has been proposed that by unravelling the

es bu no

tmg Cts or11 gomenzg:lo

proteolytic processing of the amyloid precursor protein (APP), which generates the A amyloid
monomer, a number of possible therapeutic targets may be possible (Shearman et al., 2000;
Sinha et al., 1999);], and this approach is in an early stage of clinical development. Attempts to
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One proposed approach to AD therapy is to inhibit
production of A(3 in the brain. Proteolytic cleavage
of APP by BACEl and y-secretase generates the
full-length AP, which is then released fromcells
(Nunan and Small, 2000). Alternatively, a nunber of
studi es have shown that chol esterol can influence A(3
rel ease (Sinons et al., 1998; Hartmann, 2001; 30
Fassbender et al., 2001; Frears et al., 1999;
Friedhoff et al., 2001). However, there is sone

di sagreenent in the art as-t8 the value of |owering
chol esterol |evels, and some workers consider that
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in e e
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VT ﬁé‘ﬁ‘ﬁ%&?%fﬁ RULES M SN
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r @i adgnitavSbdek srown ROMEt ABdipideuttnhete isttraaions, (CRG6k} al., 2001).
Brt Braind O o} gan HEVBM S tsatet Dettladn® adiQecdit Y@ Sened su@d@adth& aWhi ch
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R O%g%s%%e gt CIP R g e distonts O as RSB OTEN oF

deisoidedeprotein @ecémsgaswl@s ftsmm spesiiic anyloid prateng angiselistantial cellular
neubgdegendoibdditvediraar ldéses data is ol raddln @;c&md:mﬁg tar' s
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i HiinBighats disedsd. ln Abs3 insaflgs, 6@ aithaiyicalfagAbbatidht B a fekifid fratein fad
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transition metals and available reducing agents. [Bush, 2000 (Curr Opin Chem Biol. 2000 Apr;
4(2):184-917].

Accordingly the present invention provides a means of treating neurological
conditions, including those characterised by the abnormal interaction between profeins and
metals.
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recent data fromaninmals deficient in synaptic Zn2+
(Lee et al., 2002). It has al so been suggested 20 that
redox-active Cue+-A(3 interactions can generate H202
fromO02 (Huang et al., 1999). Both Cu2+ and Zn2+ have
been shown to affect A(i-lipid nmenbrane interactions
(Curtain et al., 2001). The brain is an organ that
concentrates nmetal ions and recent evidence suggests
that a breakdown in nmetal honeostasis plays a
critical role in a variety of age-rel ated

neur odegenerati ve di seases- €ommon features of these
di seases incl ude the deposition of 25 m sfol ded

protei n ( &dBfRodiobiEesnentod 4Djusing ipdoshlerplydiokyquineling kuingbiotic
plalse isjopp wacrhdqwb@l@hts idadlosebdnt dlbiaed indBPAGR Na§ 5394,23 Whd
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We have now developed 8-hydroxy quinoline derivatives which are more
efficacious than CQ through the collective optimization of one or more of the following
properties:

(a)  metal chelation (as herein defined),
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Geronyl atos and Bush patents. US 5,994, 323 di scl oses a
conposition conprising CQ and Vitamn Bl12, and its
use for the treatnment of "di seases or disorders
responsive to CQ admnistration while inhibiting
detrinental side effects” of CQ These di seases

i nclude AD. US 15 6, 001, 852 di scl oses a net hod of
treatment of AD using CQ preferably together with
Vitamin B 12. Both US 5,994, 323 and US 6, 001, 852
suggest a dosage of 10-750 ng per day; US 5,994, 323
recomends that if treatnent 5is over a |ong period CQ
shoul d be given |ntern1ttently, for up to 3 weeks at
a tinme fol({% buetfCHys R h- out " period of 1-4 weeks.
In US applEkat iednsedNoll ©8ic®72, 913 CQ i's excl usively
referred t(d) i naydsidEsperkioh frSpertkd ability to

di saggreg hanj sm of

neur ot oxi gg)?y%én}fﬁpgé%&%%‘ ?5%{#%&5% %318 %hner al
Hospi t al rpo?lg'i1 f&ﬁfag 8¢l oses the use of CQin

conbi nat i Jﬁewqrﬁaﬁvwdfz pramplopyf érerapaaticszihivh ae hecairatedin the

t S}Efw Eﬁthfst&mblﬂrduﬁéh Dfioxaditd aa:ivﬂy RlaaGitRso r‘ﬁj}ﬁneﬁl chelation

| eb Whibh 8 komeH¥s B4 to%l@ag&g %f cﬂ%éﬂgyglio s g em?nstratea
%9&“%5"“’%%%@“&4%%% LUy PR e o

Bih EtasaertyH ik r@#@@ﬁ@n@e@m@apwm@nmn@me@@m

“however, in thiss -context it is suggested that CQ acts

mmw iron fromthe substantia nigra.
r;;é effi :ﬁﬁ@%{%{g é&@ ﬁr@seﬁtlﬁﬁreﬁtfogﬁgﬂgglﬁ vk éAD ﬁo%%%r%aelﬂ?ah ent,
tr alﬁcggioflo n(%nglio?a pmf:uf“ﬂ’fc’lgﬁ‘&ﬂ 2 IF‘?“OC‘}F}? P‘FIE'&%S ‘W(aémlms'“a“‘m
eHey ¢ egtgfeﬁﬁ@anfyc?wm%@rmy\w toxicity and |iberating
it for clearance. The effgectiyeness of CQis
restricted by its poor 39 aqugous sol ubility which
limts its oral bi@a 5 G is also known to
undergo considerable ygat Ve net abol i sm and has a
history of toxicity as ussed above. The fact - that
CQis a bidentate i S necessary the
conmitment of at |least two noleculés for every netal
ion captured. W have noWrldevel oped 8- hydroxy
gui nol i ne derivatives which are nore 35 efficacious
than CQ through the collectfve optinzation of one or
io¥ichof the following properties: (a) netal chelation

(as her eirt ighgfobtaa)y;sutfatituted kyl, AYSusRLIE hljcéngil}’optlérﬁﬁy
E&M@&jacﬁeéplnoﬁaﬁ%éuﬁétlhyed aﬂygl) Qggf LSRR c?rl] an antioxidant or
%hégogrtl e menbr ané p ty appropi or
t I O n and

*isH; optmnally 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 substifuted
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;
(CH,).NR’R™, 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

riate
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5 (f) netabolic stability. These derivatives include
exanpl es of therapeutics which are concentrated in the
CNS t hrough active transport, contain antioxi dant
activity in addition to their netal chelation
properties which in some cases | eads to enhanced netal
chel ati on properties and denonstrate a prodrug
strategy which masks the 8-hydroxy noiety to favour
CNS penetrati on and nmake use of 10 the known esterase
activity which resides on the inner surface of the

bl ood brain barrier (BBB). - SUMVARY OF THE | NVENTI ON
Accordjng to the present invention there is provided a
mEbigpR pRsR 't aneeither dhgtserear differprand ssleeied fom Huvaticoplly substituted
p alop vpticnilssuipfitud AleenyDbigiatipdubainmdiatyl aroptdakinisubstituted

C RS Jy8 Q% oL tspu&tat@tdbaﬁtedla@te@éyc%ﬂ o3, RRERV B whlch R

i S R

aPRygrally sl ga@eﬂytsw@atefgrrr@é’h%mm&lbft Bifdhgterocyelyl

stidstituted acyl, optionally substituted aryl,

opti onal | Rw? Sl‘i,bé,tf't ind Redle &iﬁéreﬂe@ﬁyecdr)differeﬁtrmmte&%cﬂﬁm or
oﬁneragﬂdbtwm £ ¥ um?aﬁi E%%strnﬁed Egﬁt@i Yisdhs SRS {Jtowt ed

1
bty P g ugtmrt% calora e oo
o?nﬂpltsaﬁarqbgﬂﬂﬁqé@%lr’hwﬂt @aoraﬂskty ifuted gulphimyl, iopsienalis pubstiteted
t svipfjedylaminonmioe8 WH, MHRECNT CIGSRonklly subtimited BRI, dbiodd]ly substituted -
oﬁé&@llﬁa&gmgﬁ5rqtt§gen§éllﬁaqg opt ionally substituted
al ken r
y Qéftg hg&&/te F;at!gg Hﬁ‘l %t}e(/Fsg ?ruﬁ% ga'tn%gleré Etiéfor is0 ereof

opti onal | an antioxrd:
a targetlg'g'E 7 SR7 or NR7R8 in which R7 and
Rs are 25 (@it Itéen ’HeRs&redErﬂredebﬁeRelﬁtmté?h@I@ét%cltwl

fromH, opdi orvdkd ¥ tsBHR Rt atd®d aa i hbn R ‘dpiok ORG) CHOHCCL,
subst jtuted al kenyl, optiopally su}k/)s_t_g\lut ed | or

%WW%@ ero yCIX‘\_dyﬁi;’c‘iﬁ'ZN Nd*R 0
an

are e|ther the sanme or dif er ent selected fromH,
opti/onal |y substit yt‘e‘d\al kyl , opt/apal y/S'crb\st ituted

adHieeny| NcoptpronadH, fcbHs Ut |, @& opt vema) | y
sth ed heteroWand n |§\4f“to 4; 1, SR11
or NR1I1R12 in 6 which R11 and R 2 are either the same

or different and ected fromH, optionally
substi t ut ed cHz—N N—GCH,
/ N\ / \ O
CH,N NH , Xy, CH— N% ,
__/ ./ w
P
N
CH—N, N—CH,
CH,CN, N or CHAN 5 ;
A
N

OH
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al kyl, optionally substituted al kenyl, optionally
substituted aryl or optionally substituted

het erocycl yl or together formoptionally substituted
heterocycl yl; or SO2NR13R14 in which R13 and Rl4 are
either the sane or different and selected fromH,
optionally substituted alkyl, 5 optionally substituted
al kenyl, optionally substituted aryl or optionally
substituted heterocyclyl; and R3, R4, R5, R and R are
either the sane or different and selected fromH,
optional Iy substituted al kyl7 eptionally substituted
al kenyl', optional | §ubst i tuted aI koxy, optl onal I4y
subst it ut €8 ac¥len Rnyofe apd R aisil, B COyH ad BSis iOHuthetR is not
abiomo, medpl P@MHWO&mWhmumedomMﬁ 10 optionally
substitut g sukphahwl,r® oRiE Qé@'ﬂ% @gﬁ%ﬁdm; then R is not

S i: | u ?ﬁ

0 RO, B SRR 4 o >
aﬁigs‘f"kypéw 6%&?%@6}5‘& P, Hétﬂewakey:ém dichignophenyl, pyridin-
afrth Bso-Zdrt-chisrophenyh 8,4 € ichingphumil, &t dloropleh 13- chivyaph iy e 5,
sealioraphés], 3-cidorbphaiyl, LasethoRfpRendil o g endtnazllﬁorfer s and/ or

i somers t reQIrhenW kh ﬁﬂc?R%QﬁRliﬁécé ih—f’ktndlgjls Ogiat%nen\gg
%helﬁrg? hlydmxj?ﬁ’fy PBRYP- Iyl opfexdyll RS are H, t hen

R4 is not @HOW 3 and Rjare By R SIADEN a7 is OFCHROREGiot N-
CRENETRIAGINg], braiz b pher@k2NN , CHI N NCH3 CH3 20 CHzNN

'
Q‘EQ‘Zmzéé):l(;h Mchﬁ%\l% ) arQIWmQT@';Hm is &{/%%Réﬁd%e
NN Che” CHﬁSN w%en andR' areH If{I is CO;H and R? is OH, then R and R® are
not bromo;

(i)  whenR',R,R' and R’ are H, R” is CO,Me and R® is OH, then R* is not
hydroxymethyl, phenyl or bromo;

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

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

ey whenR*, R, R*, R' and R® are H and R® is COjMe,
then R® is not toluene-4-sulphonylamino, piperazin-1-yl,
morpholin-1-yl, piperidin-1-yl, 4-methylpiperazin-1-yl1, 3-
benzoylaminoprop-1-yl, phenethyl, 3-tert-
butoxycarbonylaminopropyl, 3-hydroxypropyl, amino or hex-1-y1;

(m) when R', R*, 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, morphelin-l-yl, piperidin-1-yl, 4-
methylpiperazin-1-yl, toluene-4-sulphonylamino, 3=~
benzoylaminoprop-1-yl, aminoprop-l-ynyl, hex-l-yl, 5-
hydroxypent-1-yl, piperazin-1l-yl or 2-(1-
piperazinyl)pyrimidinyl;

(0) when R', R' and R are H, R? is CO,Me and R® is OH,
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7 (c) when R, RS, R and Rare H R2 is CO2H and R3
is OH then R'" is not brono, nethyl, phenyl,
hydroxynet hyl or trifluoronmethyl; (d) when R, R4, RS
and Rare H R2is CO2H and R3 is OH then R is not
brono, iodo, nethyl, phenyl, propyl, phenethyl,
heptyl, benzyl am honet hyl, 3-am nopropyl, 3- 5

hydr oxypropyl, 4-nmethoxyphenyl, 3-nmethyl phenyl,

4- chl orophenyl, 3, 4-di chl orophenyl, pyridin 3-yl,
faro-2-yl, 4-chlorophenyl, 3,4-dichlorophenyl,

2-chl or ophenyl, 3-chl orophengl5 2- chl orophenyl,

3- chloropheqyl 2- met hoxyphenyl or piperidin-2-yl; (e)
whiern R anp4R® RramgtRehlgre; H, R2 is CO2H and R3 is OH
then RS i gp)notwhepheinyk?, B: hyndr exyps apyk: iphengs ik, r® is

BO@mﬁggn@eres 5 pObndiex-1-yl: 10 (1) when R R4, R
ar

R I.S_inot
N ror phoﬁ?)EIoneht ﬁ‘yri%l C%E n@ % aﬁ%@hy? :”(“’g%]j aﬁéaﬁ‘dda 1R Ot
AFRPIRR 3Kk RH 2IRONGts bEewtd and R3 is OH, then R4 and RS
are not chl orvch,en(lkf) Rh&, R, aRi RAndteRi amdeRH1sR®:ES
Gardd anhd sR3ot %hg'}l thleihlBréﬁl'ﬂsnB@ :al heriljﬁeﬁﬁ)}l or ono;

(i) when 1
is OH Zgr% sz}hbn%‘ét hgg'r oxyrretéh enyl n% of nOt
03t \Eﬁéﬁazl?l LiR4 and RS are H, R2 is COZI\/E and R3 |s

OH, then R i sheotr!, &Rerhexyphenyls, B2 st byHpirenyl is
Pott,i dhén F'yks ddenzyd-di bk rephdryehborophesnsbhedin4d 2

di chl or Oplalﬁnyla’t §e§ls\ﬁd59é(36?r ﬁnp)fl) Egr and R' is other than
; tert-butoxycarbonyl am nopropyl ; (k) when R, R R4

afd R are H_ R2 is CO2Me and R3 is OH, then RS is not
phenyl or P2 SRSt ngerd Gietretar bony! ani nopr op- 1-yl (1)

when R, RuthRbccoRdingsnidie pBsentrinyeitomihele RDraviled3ER M;he cotnprand
R fdrGulDib teOtaERBrdora hﬁembamyd f&ﬁhd’ﬁéﬁﬁnﬁi‘f Qﬁkﬁtﬂtﬁn dmdypk , 25
ELBP Jpﬂﬁ%é ({)fal?el%%abz IC%I OQ&EﬂOQI 3 vl armi, n
phonet byl TR BSpiSE %%%P%E%y e it e wament
%%%%&W%wphylwﬁf@wbﬁ&% (M when R, R4,
R and R5Tigrieveition R2thir gro@idpsidee cambuRBofﬁsmu@-lfor pdgathR i s
nehtmph emlicratidl afdrivy profiBTaxiRaE a nRrolR4sal Bndigskd RS are H and
R2 is CQ2the invention still further provides use of the compound of formulaIasa
pharmaceutical, preferably a neurotherapeutic or neuroprotective agent, more preferably an
antiamyloidogenic agent. Preferably, the neurological condition is a neurodegenerative
condition, more preferably neurodegenerative amyloidosis such as Alzheimer’s disease.

Preferred compounds of formula I are as follows:
(i) Formula Ia
R3
R
X
=
N R?,

Ia
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then R3 is not phenyl, 4-chlorophenyl, phenethyl, 3-
hydr oxypropyl, am no, norpholin-1-yl, piperidin-1-yl,
4- et hyl pi perazi n-1-yl, tol uene-4-sul phonyl am no, 3-
benzoyl am noprop-1-yl, am noprop-1l-ynyl, hex-1-yl, 5
35 hydroxypent-1-yl, piperazin-1-yl or 2-(1-

pi perazinyl)pyrim. d| nyl; (o) when RL, R and R are H,
R2 is CO2Me and R3 is O—| - 8 - then R4 and R5 are not
chloro; (p) when R, R4, R and R5 are H R2 is CO2Me
and R3is OH then Ris not bromo; (oil when R, R
and R4 are H R2 is CO2Me angl R3 is OH, 5 then R and
R5 are not brono; (r) when R, R, R3, R and R5 are H
and R2 is CO2H, then R4 is not phenyl, 4-chlorophenyl
ofnwhivtnyl et hyl ; (s) when R1, R5, R , R4, R3 and R are
H, then R&Rsanﬁﬁtaregsﬂéﬁlﬁafn%ﬁhraiaﬁbkreaédo (t) when RI,

R5, R4 angl Rs ﬁro'ptlonhl Rs%bs T%teggzﬁ Afdk?;{] %%g’allﬁ substfql_léd (?,} 4 %-Feﬂjlz’{

Is not 3 hen

apptiogadlx fubﬁwg‘ed@fyl mﬁqnglyRBbsutpge%rqqyclylsan@twgpw [RERECHPE t o
amgigly] @R", rESRB@dvhich &f G0l optidalsrtstisied Boodydontignallp t he
pfuﬁﬁﬁm&d G, MRV 188r0ky) G]Etfbndllij sybEtMedHR, opB@alDf subshfited heterocyclyl

a omR?fR® 'G;Whéh IU RB fgf‘e o Hlfe Qagﬁell!){- 8&8‘@3‘{ Qnd selected from

d c:a
”ﬁ bRl bt 8?“6551354‘”%%%% Gl Sty Yo
a‘lﬂ'sld’r 1?1#1@%11&3 axbstitpdad heterogyslyl; EFnPBRDRARCH HCYORUICBHENFR R 1 i

t wiiet Ripaid R', aeeiherakatmeos difftthtand precpdiydnai] c@tmﬁu)a;ubsntuted

nél%raﬂclyp&iuﬁé'ahly 68l f,alkc% Sﬁﬂ&lallﬁs\ﬁﬁéﬁhitéa@xﬁ Wobtfb%&lly

sugs}{l{u(%ie%%teteroc rqug]logﬁﬂu [cl)ag ang EELI 2 hlch ;{QF aXI ? elﬁier%‘xe same or

rdifiFant engiselented domdl Pli’“aﬂaﬂy ?‘H’é““ft rPP§‘E11413f SUPSBP{@H Eps
pHkspy] dwgongiesubstitutel aryboas wptvodio Sl@ﬁﬁf@teﬁ heteragydlyl eigoggther form
pdpasngE ebdtitue:d heterpevelye b:eial, NR B RHan whichRE ape BE e dither the same
n&ldffﬁ&ﬁ%@&tebt&ﬁfr@gﬁ Bt opuman;esu%ﬁltea CRDA41, BPtionally substituted Cy.q
RALS éfl né%f: 6%alﬁjjpsg§sm‘u%d oﬁillgfs&gtﬁrpt!e&/hete}olg%lﬁ eurol ogi cal

Pre erred compounds 09 ormula Ia are as follows:
e Formula Ila

OR!

a

in which:

R!is as defined in formula I above; and

R%, is optionally substituted C; ¢ alkyl, optionally substituted Cy.s alkenyl,
optionally substituted aryl or optionally substituted heterocyclyl.

Formula [Ta may represent compounds in which an antioxidant moiety is attached
to the C2 position of the 8-hydroxyquinoline in such a way that exposure to a prooxidative
environment, that is, hydroxy radicals, will result in a molecule with enhanced metal chelation
properties,

Representative examples are shown below:
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25 condition, nore preferably neurodegenerative
anyl oi dosi s such as Al zheiner's disease. Preferred
conmpounds of fornmula | are as follows: (i) Forrmula la
RBR NRa ORLl1a 9 - inwiich: R R and R3 are as
defined in formula | above; and R2a is H, optionally
substituted Cl.6 al kyl; optionally substituted C16

al kenyl; 5 optionally substituted aryl; optionally
substituted heterocyclyl; an antioxidant; a targeting
noi ety; COR6a or CSR6ain which R6a is H optionally
substituted C1-6 alkyl, optilonally substituted C2_6
al kenyl , hydrox onal Iy substituted aryl,
optlonally suly het erocyclyl or OR7a, SR7a or
NR7aR8a i n whi are either the same or
different and se 6 g
Cl-6 alkyl, optipnally substlt €2 6 al kenyl,
optionally substGHuted 10 aryl ptj onal |y
substituted heterocyclyl; CN CHZNROaf@Ma, HCNOR9a or
HCNNR9aR10 in which R9a and RlOa are either the sane
or different ang elegted fromH, optionally

substituted 3 _
substltuted aryl or optionally
.o 1, ~SRlla or NRl1laRl2a in

al kenyl, optio
substituted he

ame or different
Ihst ituted Cl-6

whi ch Rl1la and
15 "@Hkenyl ,

and sel ected - fropHH, optionally

al kyl, optionally substituted C2.%

optionally substituted aryl or optionally substituted
het er ocy coythulomiat oget her form optionally substituted
het erocycl yl; or SO2NR15aRl14a i n which R13a and Rl4a
are either the sanme or dififerent and selected fromH
or optionally substituted Q14 al kyl, optionally
substituted C2-6 al keR sptional Iy substituted aryl
or optionally substi erocyclyl. Preferred
conpounds of formula follows: 20 Formula
Ha N Rka a OR N~ TC(O,5)Rf,

in which:

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

R%, is optionally substituted C; alkyl, optionally substituted C,.¢ alkenyl,
hydroxy, OR7a', SR7a', NzR-'"aRg'a, orNR’, RS'a in which R”, and Rg',.i are ejther the same or
different and selected from H, optionally substituted Cy.¢ alkyl, optionally substituted aryl or
optionally substituted heterocyclyl.

Formula I1la represents compounds in which a hydrophilic amide moiety is
attached to the C2 position of the 8-hydroxyquinoline so as to generally enhance solubility while
maintaining membrane permeability. Compounds of formula IITa also show enhanced metal
chelation properties.

Representative examples are shown below:



[la in which: RL is as defined in fornmula | above;
and Rea is optionally substituted Cl-6 al kyl,
optionally substituted C2.6 al kenyl, 25 optionally
substituted aryl or optionally substituted
heterocyclyl. Formula Ila may represent conpounds in
whi ch an antioxidant noiety is attached to the C2
position of the 8-hydroxyquinoline in such a way that
exposure to a prooxidative environnment, that is,
hydroxy radicals, will result in a nolecule with
enhanced netal chelation pridperties. 30
Representati ve exanpl es are shown below. 10 - OH OH /
NI\ OHOHd Formulegllla Rs / NCOSR'a OR M

in which: 5 R and R are as deflned in formula I
above; and R6 s~ OP&J onal | y subs ed C1_6 al kyl,
optionally s .6 al ke OR7a
SR ', N2R aR'&s L _Rea in e gp R8 a
are either the kame fifferent dnd 6l edfed from H,

optionally substiituted Q-6 al kyl, ogpti onaly

substituted aryl of opt{onally substituted ‘
het er ocycl yl . 1qrfo mul 2 Ma represents conpounds in
whi ch a hydrophiligZam de noiety is attsehed to the

C2 position of the 8-hydroxyqui noline s
general |y enhance solubility while naln
menmbrane perneability.. Conpounds of forgmla M al so

shom1enhan[j;jfifwt:[i;ijtlon Eiiéiizgéii\jﬁﬁ
@J |
R
S
@\(
-
N

0]

OH NH OH NH

)\
[

N,
N \
e




Representati ve exanpl es are shown below. - 11 - OHN O
O I/ NORNORN r N NOR O1/ O N ORNH CN™H
NH NOO NOHNHORNH S\ /N\ 12 - Fornula IVa
N R?” a OR IVa inwhich: RL is as defined in
formula | above; and 5 RT is CN;, CH2NR9aRl10a, HCNCR9a
or HCNNR9aR10Oa in which R9a and Ry'a are either the
same or different and selected fromH, optionally
substituted Cl-6 alkyl, optionally substituted

al kenyl, optionally substituted aryl or optionally
substituted heterocyclyl. - 12 -

e FormmulaIVa
X

/ "
N R%,
OR!

IVa

in which;
R! is as defined in formula I above; and
5 R*, is CN; CHNR™.R'";, HCNOR?,, or HCNNR?,R", in which R, and R'7,
are either the same or different and selected from H, optionally substituted C;.¢ alkyl, optionally
substituted alkenyl, optionally substituted aryl or optionally substituted heterocyelyl,
Formula IVa represents compounds which have improved metal chelation and

optimised activity in the panel of assays described hereinafter.

10 : Representative examples are shown below:
A ‘ X
=~ =~
N N l
oH NH, OH N. OH

¢ Formula Va

7 -
N (N,0,9)R' R12,
- OR!
Va
15  inwhich:

R!is as defined in formula I above; and 4
R, and R™?, are either the same or different and selected from H, optionally



Formul a Na represents conpounds whi ch have i nproved
nmetal chelation and optimsed activity in the pane
of assays descri bed hereinafter. 10 Representative
exanpl es are shown below. ONN OH NH2 OH . OH
Formula Va N (N, O S)Rl11aR12a OR Va 15 in which: Rl
is as defined in fornula | above; and R 1l1la and Rl2a
are either the sanme or different and selected fromH,
optionally - 13 substituted Cl-6 al kyl, optionally
substituted C2-6 al kenyl, optionally substituted aryl
and optionally substituted Y3eterocyclyl or together
formoptional |y substituted heterocyclyl. For mul a
Vst Csepling: otenaliygubstimted O eplkemyl, joptioptiiyekpstitied 4y agds
deftiomdigl substitfi@ihetedogyclyl @logetber famnaptidbaly setadhutRl Keacra@yoyl.
either the sanme or different and selected fromH,
opti onal,l ituted Cl1.6 alkyl, optionally

substi t Ut é%m%%hgé al kenyl, optionally substituted aryl
or 10 optionally stlysti ed heterocyclyl. (ii)
Formula Ib Rdb K 3 /I I RbNRzZ OR

SO,NR¥ R¥,

OR!

in which:

R! is as defined in formula I above; and |

R*, and RY, are either the same or different and selected from H, optionally
substituted Cy. alkyl, optionally substituted Cy ¢ alkenyl, optionally substituted aryl or
optionally substituted heterocyclyl.

(ii) Formula Ib

in which:

RYL R',R,R? and R? are as defined in formula [ above;

R*, and R’ are either the same or different and selected from H; optionally
substituted Cy ¢ alkyl; optionally substituted Cy.¢ alkenyl; halo; CN; CF;; optionally substituted
aryl; optionally substituted heterocyclyl; an antioxidant; a targeting moiety; SO3H;
SO,NR¥,R™, in which R?, and R", are as defined in formula la above; or OR'%, SR',,
SO.RY,, CONRMR', or NR*,R'%, in which R'%, and R'%, are either the same or different and
selected from H, optionally substituted Ci. alkyl, optionally substituted Cy.¢ alkenyl, optionally
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Ib in which: 15 R, R , R R2 and R3 are as defined
in formula | above; R4b and R5b are either the sane or
different and selected fromH, optionally substituted
Clo alkyl; optionally substituted C2.6 al kenyl; hal o;
CN, CF3; optionally substituted aryl; optionally
substituted heterocyclyl; an antioxidant; a targeting
noi ety; SGBH, SOQZNR13, Rl4a in which R13a and Rl4a are
as defined in forrmula | a above; or ORI sb, SR 5b, 20
S02Rl sb, CONR15bR16b or NR1sbRI 6b in which R151, and
R16b are either the same or ldifferent and selected
fromH.  optionally substituted Cl-6 al kyl, optionally
STBRT G sepvieentignally sBfiAted apfh prj optipaplinpubsiifuted etech it ed
CL. 6 acyl inclyding merados () ®UHIEN tel (pdDAR)Y0), O, (HPnil Q@ defined
sabbet i t ut ed heterocyclyl, including prOV|sos (a) to
(€). (©). Phefired doMboundslok forelf) 1 aleQ o1 (r), and (u)
as defined above. Preferred conpoun s of formula Ib
are as follows: 5 Formula Ilb R%)Rs RR R5b/ NR2
ORS | 1b* P WAiEh: R, R , R R and R3 are as
defined in fornmula | above; angd;10 R4b and Rya are as
defined in formila Ib abovB%sprgvi ded that at |east one

is halo, including pRQvi k), (9), (h), (i),
(o), (g) and (u) defined ormula Illb R4"b R5
b N OR Illb 15
RS‘b RZ
OR!
IIb
in which:
R, R, R, R? and R’ are as defined in formula I above; and
R% and R, are as defined in formula Ib above provided that at least one is halo,
including provisos (), (¢), (g), (), (i), (0), (q) and (u) defined above.
s Formula IIIb
R,
AN
L
Rs"b N
OR!
b
in which:

R is as defined in formula I above;
b "is H or halo; and

R%, is optionally substituted aryl or optionally substituted heterocyclyl.
A representative example is shown below.



in which: RLis as defined in fornmula | above; Rob "
is Hor halo; and R5b" is optionally substituted aryl
or optionally substituted heterocyclyl. 20 A
representative exanple is showmn below. - 15 d F F F
N OH Formula lVb R~\ RbN OR IVb in which: 5
Rl is as defined in formula | above; Ris Cl.6 al koxy,
hal o, Cl1.6 alkyl, C2_6 al kenyl or C -6 hal oal kyl; and
R6b" is H or halo. A representative exanple is shown
below. 16 - FF Br N OH Fornmula Vb RR N R\ OR
Vb - 15 -

in which:
R is as defined in formula I above;
R'isCus alkoxy, halo, Cy¢ alkyl, Co¢ alkenyl or Cy.¢ haloalkyl; and
R® is H or halo. '
A representative example is shown below.



in which 5 R is as defined in fornmula | above; and R
is as defined in fornula | Vb above. Formula VIb Ra
R3 R R RNRx ORIb VIb 17 - in which: R to R5, R
and Tare as defined in formula | above; and Rlb is
optionally substituted Cl1-6 al kyl, optionally
substituted aryl, optionally substituted aryl acyl,
Cl. al kyl acyl or optionally substituted heterocyclyl.
5 Fornmula VIb represents conpounds in which the

8- hydroxyl group on the quinoline is blocked to forma
prodrug; in particular an ester prodrug. The 8-hydroxy
represents a principal site of nmetabolismfor the
conpound of Formula |I: conjugation with glucuronic

acid or sul phate gi aydrephilic species ready to
at es| probably do not pass the
bl ood brain barrier. The estpr prodrug may protect the

be excreted. Such conju

conpound of Formula | fre@w10 conjugation. Esterases
integral to the bl ood braijn barrier may then rel ease

t he C8-hydroxy on passagg_through that barrier
activating the conmpound yrts ™9le in the CNS. (iii)
Formrula lc R4 R R R /| Rt NR2 OR Ic 15 in
which R, R2, R3, R aps , e
and at |east one of BR4, aifid R5& is hal o and the other
is selected fromH, optiooﬁlly

o Formula Vb

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

e Formula Vib
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substituted al kyl, optionally substituted al kenyl,
optionally substituted al koxy, optionally substituted
acyl, hydroxy, optionally substituted am no,
optionally substituted thio, optionally 20 substituted
sul phonyl, optionally substituted sul phinyl,
optional ly substituted sul phonyl am no, SO3H, am ne,
CN, CF3, optionally substituted aryl, optionally
substituted heterocyclyl, an antioxidant and a
targeting noiety, salts, hydrates, solvates,
derivatives, pro-drugs, tautldners and/or isoners
the%ﬁgf with the provisos that: 25 (a) when Rl to RS,
na R are H_then R40 is not chloro or iodo and R50
is not iBd8R (%?)ﬂd\ﬂ/r?éfrﬁsﬂeﬁneﬂsﬁonnﬂhlanmadare H R |s
CC2H and R3'ib sptikdlly subeimtdd40) ; byl bptionallyl O8¥Bited &)1 MR

RiubstiRtca 281 By, @, @kﬂ,acﬁgr dpgong%;gs@ %F@ :b%dg* hen A
and R50 are Wh Roc and
N oo Feiite YRt copppis 1%1?{ BT pe

aHgoligrds hé%edﬁ%imm Padue: ingprtigifias aa @Rter prRirugk ThefrtlydRER repregents
H priRgipal gte GORboHaNTfoRBe ¢osip&inkl of Farmileln cogatibSwitOducRioNBRsid

ad it gmafhy&phﬂﬁ %@i@s r8a8 & Helex el §uc€%§@ gob y bicnot
Cq;ss tﬁeh)%d br Fteraprc%rug%a?r gﬁo}ect \X%e coma(%nde g ? a a frpxia e
HE%OH Eﬁerﬁes 1Fteﬁ%léo the Rlogg prainarriepmay thenipigagqtheEB-hyfroxyen
mé%ﬁaga e uribbat dpraierggtivaidtai trredmponnd for imurblainlte;CNend 15 R3'
is H optEdnaFdynuawbstituted al kyl, optionally
substi tut ed
R* R
N R
N// R?
OR!

Ic

in which
RY, R% R R and R’ are as defined in formula I; and
at least one of R, and R®, is halo and the other is selected from H, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkoxy, optionally
substituted acyl, hydroxy, optionally substituted amino, optionally substituted thio, optionally
substituted sulphonyl, optionally substituted sulphinyl, optionally substituted sulphonylamino,
SOsH, amine, CN, CF;, optionally substituted aryl, optionally substituted heterocyclyl, an
antioxidant and a targeting moiety,
salts, hydrates, solvates, derivatives, pro-drugs, tautomers and/or isomers thereof
with the provisos that:
(a) when R to R, R and R’ are H, then R¥, is not chloro or iodo and R, is
not iodo;
(b)  whenR', R, R'and R are H, R” is CO,H and R® is OH, then R*, is not
bromo;
' (¢)  whenR', R and R are H, R? is CO,H and R? is OH, then R*; and R, are



al kenyl, optionally substituted al koxy, optionally
substituted acyl, optionally substituted am no,
optionally substituted thio, optionally substituted
sul phonyl, optionally substituted sul phinyl,
optionally substituted sul phonyl am no, halo, SGO3H,
amne, CN, CF3, optionally substituted aryl,
optionally substituted 20 heterocyclyl, an anti oxi dant
or a targeting noiety, with the proviso that at | east
one of RR R2 and R3' is other than H Representative
exanpl es are shown below R4- R8"'e . N OR ]He 17b -
i N whi chaot &loré;s as defined in formula | and R40 is as
defined in fornulg Ic; dp4 e i 3
substitu&ﬁqwg%yl;g;mgﬂfigh%fqugﬁﬁgﬁgﬁﬂ?ggﬂkbbﬂ&”de15
het er ocyelyl ™ = B “rEF RIS e RS N OR . W in which
RL is as defined@n réemii B | andlh, arg B Ry & GRable ek iisrPIL
f or nub a then Rinidnd®broing; aa¢ defined in formula |Vb; and
10 Formula Vc R R3 when R, Rand R' R €1, R iR20,M2ndR® YOH, then

R*, and R’; are not chloro.
A preferred compound of formula Ic is as follows:

10 & Formula Ilc
R4, R3
R R
AN
=7
R%; N R2
OH
e
in which
R4 R, R', R* and R®, are as defined in formula Ic; and
15 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,
SOsH, amine, CN, CFs, optionally substituted aryl, optionally substituted
20  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:

R*,

N/

R¥,”



in which: R2, R3, Rand R are as defined in fornula
I, R4, and R5, are as defined in formula 15 Ic and
Ribis as defined in formula Mb. 17c In a
particularly preferred enbodi ment, the conpound of
formula | is a conmpound of formula Ib, IIb or Ic in
whi ch Rb and RSb, Rob' and R5b' or Roc and R50,
respectively are both halo, nore preferably chloro
substituents. Preferably, at least one of R2, R R3
and R is optionally substituted al kyl, optionally
substituted aryl, optionald ymnsubstituted 5

het erocycl yl, (CH2)nNROR1O in which RO and R10O are as
dafwhived above and nis 1 to 4, COR6 in which R6 is

NR7R8, ORR!@as $IRfed @fommmnﬁ‘* andieRBda BrAta Hahi ned

N er el L A ol iU g, o e

theory, it is believed that substituents RRL R3 and R
5 have a |imi theandfVect, electronically or sterically,

in the chelating properties of the 10 conpounds of the

present invention. Sulhstitution at those positions can

therefore be used t pdul at e ot her paraneters such

as cytotoxicity aRrg 4] cochemi cal properties

i ncl udi ng the nunb&y hydr ogen bond donors and

acceptors, lipophilicity (O ogP, ElogP and LogD),

solubility and pol ar uurface area. Mdul ation of these

paraneters contrib optimsation of the

phar macoki netic prd e conpounds. It is also

postul ated that s 2 in 15 addition to

modul ati ng cyt &gxi y antf physi cochem cal properties

could also affect actjvity if the substituent

provi des chel ati ng pr%%erties. Exanpl es of

particularly preferred conpounds having R2

substituents with che tlng properties are shown

belom1 - 18 cl cl N Od NHHN OHHNNI <N

NP FEEBT 1050

R! is as defined in formula 1, R, is as defined in forrmla Ic and R" is as defined

in formula IVb; and

10
~® Formula Ve

in which:
R%, R%, R and R’ are as defined in formula I, R% and R>, are as defined in formula
15 Icand R is as defined in formula VIb.



10

15

PBT 1038 cI A C | / NCL I / NOHOHN PBT 1052
PBT 1033 cI d d I / N N C NOH/ OHH\W N1

PBT 1056 \ PBT 1051 - 19 G C dC I '\ N2 C N C

N OH OH PBT 1058 PBT 1060 In a further aspect, the

i nvention provides a pharmaceutical or veterinary
conposi tion conprising the conpound of fornula I as

defi ned above, together with a pharnaceutically or
veterinarily acceptable carrier. 5 Some of the
compounds of fornula | are novel per se. Accordingly,
the invention provides a coipound of formula Il which
is a conmpound of formula I with the provisos that:

(a) when P 2B3Higulmly preforRg emimdiment, e compeungiof pimah IR2 i s
nestmppind giformpla Ib, 10 ok in @QRHR ", BAIR’,CONGIHA REP bk RICQAIHS,,
el oly G363t hald)ybre Greferably)chlord wYEH QWY PI&@BMI&T 1efst TNNGER?, R,
N+l ¥ 14 Shi6raly substifdida Dy, dpmtorally blitbueday bttty substituted

heterocyclyl, (CH;):NR’R"® in which R® and R' are as defined above and nis 1 to 4, COR® in

* which R® is NR'R®, OR” or SR” in which R” and R® are as defined above or NR!'R'?, OR", SR!!

in which R'! and R'? are as defined above.

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



eHo OH3\ \ (b) when R and R4 to R are H, then R3
is not OHand R2 is not CO2H 20 (c) when Rl to R3,
R6 and R are H, then (i) when R5 is I, R4 is not O,
SO3H or I; (ii) when RS is H R4 is not SO3H NH2 or
ad; (iii) R4 and R5 are both not d, Br or CH3; and
(iv) when R2 to R7 are H, then R is not OH 25 O OH
‘0 O-6111110H ".1m OH or 30 HO\\\"" CH HO OH (d)
when RI to R3, Rand R are H, then R4 is not O or |
and R5 is not I; 20 (e) when Rl to R3, R R and R5
are H then R4 is not CHO -GHOHCC1I3, H3 //~\ (--O
CH2C\ NO2 , CH20OCH3, CH2N(C2H5)2, CH2N. ) CH2N , CH2N
NCH, \ ////-~\ NCH CH2N 2CH2OH g

C/ I H2l | N-~F C2H5, CH2N CHz BQC |, &hNNcm()lo

IS not~Dr O
trifluorong

" /
PBT 1050
PBT 1038
c al
S N
/
cl N/ | AN al N
OH N7 OH N—
PET 1052 PET 1033
cl ¢l
AN R
al Z N/ a N
OH OH HN
NZ

AN

PBT 1056

)

PBT 1051
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(g) when R, R4, RS and Rare H R2 is CO2H and R3 is
CH then R is not brono, iodo, nethyl, phenyl,
propyl, phenethyl, heptyl, benzyl am nonethyl,

3-am nopropyl, 3 25 hydroxypropyl, 4-nethoxyphenyl,

3- net hyl phenyl , 4-chl orophenyl, 3, 4-dichl orophenyl,
pyridin- 3-yl, faro-2-yl, 4-chlorophenyl,

3, 4-di chl orophenyl, 2-chl orophenyl, 3-chl orophenyl, 2-
chl orophenyl, 3-chl orophenyl, 2-nethoxyphenyl or

pi peridin-2-yl; (h) when R, R4, Rand R are H R2is
C2H and R3 is OH then R5-il® not phenyl, 3-

hydr oxypr opyl , phenethyl, 3- am noprop-1-yl or
hex-1-yl; 30 ép when R, R4, R and RS are H R2 is
CO2H and R3 i OH then Ris not nDrphollnonEthyI

brono or Wen R, NH: R2 is
CO2H and R3 hen R4 and R chl oro; (k)
when R are H RZ is R3 is OH

then R &d R5 areNnot 35 brdeo; () wlen R, R R
and R5 are HoiR2 is CO2Me and R3 igqOH, then R4 is not
hydroxynet hyl, phenyl or bromo; 21 (m when R, R R
and RS are HBT g S COZMe and Ripgsidehh then R is not
4- et hoxypheny! ™ 3- net hyl phenyl , pyridin-3-yl,

benzyl, brono, 4 chl or ophenyl , 3, 4- dlchlorophenyl,

3- hydr oxyhﬁpwer agpeci3the @w@ﬁm@mammwum amegpeopy| ;
(amposttien cogﬂpri_si.& thd%m@tmﬂd R forgfuR I h.‘. defRzd bisovE eI MRer ditel a R3

ta&ﬁ al or v&erﬂ%lil H%K% e chEer
-ter 0oX n opr o l . (o) when R, R
R4, R and %%yggﬁ 3 ﬁ%lgglgﬁEWé' Hén R3 i s not
t ol uene- 4Ac@m%oﬁ9mmﬁ?mrowemm¢und qf fgrmula IT which is a
rmmpdmod ofiferinulall witpihppoviehs thad - | |

4- nethylplpera2|n I-yI, 3- benzoylan1noprop =

phenekhy| wh@R' erdR’ ik ‘oRk yesih kﬁ@vﬁlﬂmmﬁmpwtébyﬂew ,

3 hydrox anlno or hex- | - when R
ﬁ@N@W@C@H CUECTRCTEAE TR R A NAR)

2¥)( q) when R' R R4, R and RS are H
and R2 is CEQH
chl or ophenyl 4

#hen R3 is not p
-nethylh_g-h 1o

®nyl, 4-
ypropyl, am no,

mor phot per i dimy or SOSH:

nmet hyl picpg [, tol gerr S phonylanlno

3- benzoyl am hoprop-1-yl, am noprop-I-ynyl, hex-I-yl,
5- hy OXY. 1 4 [ ¥

2-(1-pi pe?%gltRnLﬂdgﬂpilorI?ra# ﬁ%} ﬂ I;me %H;%C\IA% i HOII?'COZP{M d R
are H, i s CO2Me .and R3 is OH then R4, and R5 are

not (c) whenR to R?, R% and R are H, then (1) when R’ is I, R* is not Cl, SO;H 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 CHg; and i)

when R% to R” are H, then R! is not
OH

OH

—0

wiitOH ---|||||0H

or

QO
//I[, »

OH H OH
(@  whenR1I toR* R and R’ are H, then R* is not Cl or I and R is not I;
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chloro; - (s) when R, R4, R and R5 are H R2 is CO2Me
and R3is OH then Ris not bronp; (t) when R, R
and R4 are H R2 is CO2Me and R3 is OH then R and R5
are not brono; 20 (u) when R, R R3, R and R5 are H
and R2 is CO2H, then R4 is not phenyl, 4- chlorophenyl
or phenylethyl; (v) when R, R5, R, R4, R3 and R are
H then R2 is not 2Htetrazol- 1 -yl; (w) when R, R5,
R4 and Rare H R2 is CO2H and R3 is OH, then R is
not 3,5- dichlorophenyl or 4-fluorophenyl; and 25 (x)
at least one of R to R5, R2nd Xis other than H, (y)
when R to R3, R5, R and R are H, then R4 is not
chl or 62 NHghepR1 QBB ReandiR® frol, thon @i isRot, CHYB CHOHRSL, R and
Tare H, then R2 is not CH3. Preferably, the invention
provugfs a conpound of for alc, wth tge ditiona
PLOVA SOS ; ed R\to Wé, R an are H
tEgﬁifgoC§%%EB€§%§$%hﬂ%@H“not cHFsro or * Bgno; Mahd
(h) en R to R3, RSO, Rand R a H, then Ois
not ro, nore p rably a cg und o or mul a
| tieN, Thencegrpoune,@f fo | ,théefinpgi bov&zdray be
prep usi ng ?he‘pLgﬁégggg 35\descri bed_if de¥ai|
herei nafter. 2la, TAI LED DESCRI PTI ON_OF THE
| NVENTI &N Foet:t+he pulvpeses of this spgcificatiBn it
whiN, be M early dadef st pbod that,ﬁWQTNQ;L¥NTﬁ6§rLSing"
Z Mg ed to", t hat Bt he

means—- ncl udi ng but
word "conprises" has br r espondi ng neani ng. 5 The

term "al kyl >~used eit abgfile or in conpound words
such as "optionally substituted al kyl™ "hal oal kyl " or
"al kyl ¢&aTYL " 1 ets to ¥traight chain, branched chain
or cyclic rocarbon groups havimg from1l to 10
CEHad at ons, p rably Jrton® carbpgn atons, nore 22
preferably 1 to at ons. ustrative of such
al kyl groups are , ethyl, propyl, isopropyl,

butyl, isobutyl, gec-butyl, tert-butyl, pentyl,
neopentyl, hexyl, cycl opropyl,

(f  whenR, R’ R’ and R are H, R*is CO,H and R is OH, then R* is not bromo,

methyl, phenyl, hydroxymethyl or trifluoromethyl;

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

() whenR, R, Rand R are H, R* is CO,H and R’ is OH, then R® is not phenyl, 3-
hydroxypropyl, phenethyl, 3-aminoprop-1-yl or hex-1-yl;

()  whenR,R% R’ and R’ are H, R? is CO,H and R? is OH, then R is not N-
morpholinomethyl, bromo or phenyl, '

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

() whenR, R*and R' are H, R?is COH and R is OH, then R and R are not
bromo,;

()  whenR, R, R" and R® are H, R?is CO,Me and R® is OH, then R* is not
hydroxymethyl, phenyl or bromo;
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cycl obutyl, cyclopentyl or cyclohexyl. The term

"al kenyl " used either alone or in conpound words such
as "optionally 5 substituted al kenyl", denotes

l'i near, branched or nono- or poly-cyclic radicals
havi ng at | east one carbon-carbon double bond of 2 to
20 carbon atons, preferably 2 to 14 carbon atons, nore
preferably 2 to 6 carbon atons. Exanples of alkenyl
radicals include allyl, ethenyl, propenyl, butenyl,

i so- butenyl, 3-nethyl - 2. butenyl, 1-penteny|,
cyclopentenyl 1- nethyl cycB@pentenyI 1- hexenyl,

3- hexenyl , cyqlohg en 1- hept enyl, 3- hept enyl ,

1- oct 8My| PheiR} Re |arethnJ@ﬁ@zM¢andRi@oszﬁmnbt4-
Smﬁlmenhyﬂwl 34methglpbenyl, pyridinded dmzll, brdmd 4hbagiean\|4,
14iéhqaephitngl B-BlydxyprdpyBorGyted- m%a%hﬁﬁﬁﬁﬁm}yﬁ hexadi enyl ,

1, 4- hgxad 1 4
é/{:ert% exa'wﬁ&%/%?(m;k d((:‘I%cl ohep?g(g% ena)l}‘flR 1 éHbihen R [SERi b eator
?mﬁ(gy %;Ib tetraenyl and the I|ke The
t er m oélcyl‘”he“tfse%l K ﬁJérR ate Hrved BTis CR:Mw frpokinchooluds-4-
swiphonglsmihg,pipemrisHl vl morbholiatl b thipktidie d—yla&)ﬁletﬁylplpéﬂizﬂ-l Acyl "
HenzoRKMbpraBCYH, pherfclﬁﬂoi feR- bﬁt@iy@zﬁ'ﬂaﬁ_y;llammg%&p? ﬂl%rd‘fox yl ammo
AU, 4ACYI group containing anaro trér ¢h
isre eTred tq gs aromatic acyl or an, acyl group
cont afPhi n§he Rhé?t o R [ayedl: Ri i §Ouir aatiR] is OHcthaarRy ip ot pleengls
het er@bchh@Ré,dyR“ Réaani RGjard Hupd P0s €Ot then R*a4 obghenyl, 4-
phiefoplical) ghexilath?lpb’-ﬂﬁlrcﬁ;?ﬂr&iﬁ'ﬂ a@h6) lffﬁnphﬁa&aﬂﬁl ;@p%néiﬁ 1@13 yl
hﬁb@iyiﬂ)ﬂ:@raﬁ@ﬁ 9@%&@-4-@%&1}7 Qﬁfi;gy an]]_noprop l_ynyl
Bt ?ﬂf’y lwdf%wemfﬁw ag%ﬁq@?fi( g%éf ;
2, 2-df ?i‘gﬁlﬂér Fan%m%éwll @ Ranoyt,
W@@@hoyl decanoyl undecanoyl dodecanoyl ,
tridggan OW}ien Rt @t rmaiﬁ@éaeﬂ R2 19@0}1\@&@1@@“1@&-1 then R is not bromo;

hex agﬁ ca n@ﬁéh R Iﬁezﬁ’lﬁ @d g& ﬂ C %&%@ﬂﬁgéﬁ O[?CII’R and are not

%ona ecanoyl or I cosanoy oxycar

bxycarbon et ox arbonyl t butoxycarbonyl
t- peﬁWyId%§E§P§0%yF*%¢ ﬁ@%?yﬁé&yéahﬁd#wR-mnmpmmw‘¥
cMebrahskgipbemlotmly| , such as, cycl opropyl carbonyl ,
cycl ghut wiearhaf g, R“ @S/aidowmmhen RE RmbRYtbra0d1- 129
cycl Qh)exme@kbﬁﬂw and® 2/ 5k @M lang @l{‘g‘aaqife R'is not 3,5-
ggﬁ Xléﬁhlgﬂiygﬁﬁ qthxlsulfonyl alkoxysu Ponyf such

%¥ of ethoxysulfo aroyl, such as,
benz , FU%?Pf to RaBiiechiB A other t4 kanoyl such as,

phen)@')al keeheoR| to Rf, &7, Réand Rpked], ﬂphaﬁyshaccmblyl NH, or SO3H; and
pﬂenyﬂl)pr &mandyﬁtoRhmwkbwmﬂ@ﬁ/k,lsQJi@ﬁyl i Sgbut ylk

phenyl pe t a

Por xaﬁ%?‘%“"’}“n%%ﬁt ‘%ﬁf@é*e‘?“y@? Al PR 3
L ﬁ§ but anoy! ;  aral keoyl , such as, 30
phenylalK@noyﬁmnﬁd@Re%&WﬁR@wfbﬁ@n?ﬁpmﬂbeﬂﬁvﬁhmﬂdﬂmoor
mheayhdut enoyl , phenyl net hacryl yl, phenyl pent enoyl or

IOhenyI he)@ﬁno)()lrheﬁﬁltﬁﬁplms hﬂh@ﬂ(ﬁ@g}/ﬂhmﬁmﬁ n‘ﬁ%mln?ore
lgx%&%g&gop%]mlﬂalﬂ pht hyl but enoyl ™ or

noy al koxycar bonyl, such as,
phenyl aI BREgERFBH A fPrmuf df defined ahowe ay Wapptdonipe ke propsyies
deroyibeshiy detpilthereipifier.such as, phenoxycarbonyl or




napht hyl oxycar bonyl , aryl oxyal kanoyl, such as,

phenoxyacetyl or phenoxypropionyl, 35 aryl carbanoyl,

such as, phenyl carbanoyl; arylthiocarbanoyl, such as,

phenyl t hi ocar banoyl, aryl gl yoxyl oyl, such as,

phenyl gl yoxyl oyl or napht hyl gl yoxyl oyl ; aryl sul fonyl,

such as, phenylsul fonyl or naphthyl sul fonyl;

het er ocycl i ccarbonyl ; heterocyclical kanoyl, such as,

-23 thienylacetyl, thienylpropanoyl, thienylbutanoyl,

t hi enyl pent anoyl, thienyl hexanoyl, thiazolylacetyl,

t hi adi azol yl acetyl or tetraZel yl acetyl,

heteroc cllcalkeno |, such as, heterocyclicpropenoyl,
. 5S¢ {THE ON cpent enoyl or

h eter o c y c Fmrdte@mmgwf*thlmpecxﬂwtoa itondl/ied cleaniyl updecspdod yHat theswiah

aGompritih §7 a4 fqicmamyﬁ@udt li@ftedtid¥, £ YaOheAPoKy *cBiMprisesd hakae

t clyl group” used either alone or in
égﬁp E@éﬁ&S% such as %ﬁﬁtlonally substituted

het er ocycF% torm, gl wsed GthergleBesr &t SrPIRd e g | Qptionally
Hatistituted skl ‘thalgaliolips “algberyd reférnty statisht dais tbrapehed chain or cyclic
hetretatah BEr hoifzFRhnaad arkafbbOM iy, hegain1 oSlthPbitton@dore
oxygen. . Suitable heterocyclic groups include

N- cont ai ni ng heterocyclic groups, such as,

unsaturated 3 to 6-nenbered het erononocyclic groups
containing 1 to 4 nitrogen atons, for 10 exanple,
pyrrolyl, pyrrolinyl, im-.-dazolyl, pyrazolyl, pyridyl,
pyri mdinyl, pyrazinyl, pyridazinyl, triazolyl or
tetrazolyl; saturated 3 to 6-nenbered heterononocyclic
groups containing 1 to 4 nitrogen atons, such as,
pyrrolidinyl, imdazolidinyl, piperidino or

pi perazinyl; unsaturated condensed heterocyclic groups
containing 1 to 5 nitrogen atons, such 15 as indolyl,
i soi ndol yl, indolizinyl, benzimdazolyl, quinolyl,

i soqui nolyl, indazolyl, benzotriazolyl or

tetrazol opyridazinyl; unsaturated 3 to 6-nenbered

het er ononocycli ¢ group containi ng an oxygen atom
such as, pyranyl or furyl; unsaturated 3 to 6-nmenbered
het er ononocyclic group containing 1 to 2 sul phur 20
atons, such as, thienyl; unsaturated 3 to 6-nmenbered
heteronnnocycllc group containing 1 to 2 oxygen atons
and | to 3 nitrogen atons, such as, oxazolyl,

i soxazol yl or oxadiazolyl; saturated 3 to 6-member ed
het er ononocyclic group containing 1 to 2 oxygen atons
and 1 to 3 nitrogen atons, such as, norpholinyl; 25
unsat urat ed condensed heterocyclic group containing 1
to 2 oxygen atons and 1 to 3 nitrogen atons, such as,
benzoxazol yl or benzoxadi azol yl;
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unsaturated 3 to 6-nenbered heterononocyclic group
containing 1 to 2 sulphur atonms and 1 to 3 nitrogen
atons, such as, thiazolyl or thiadiazolyl; saturated 3
to 6-nmenbered heterononocyclic group containing 1 to 2
sul phur 30 atons and 1 to 3 nitrogen atons, such as,
t hi azol i di nyl; and unsaturated condensed heterocyclic
group containing 1 to 2 sul phur atonms and 1 to 3
ni trogen atons, such as, benzothiazolyl or
benzot hi adi azolyl. Preferably the heterocyclyl is as
an unsaturated 5- or 6-nenbeped heterononocyclic
group containing 1 or 3 nitrogen atons such as
i preferabipl tol4, catber ool Ylustrati@H{ pyh dizyd brytps are nethyl, ethyypkopylan
UBGRIpML ity dsob @IICKeAB RN, e, @eﬂfﬁlﬂe@peﬂﬁoxw@yﬁdya&r@%
q&&&ﬁhX%y(%aQ?%Fakﬂh |azonI an unsat ur at ed

€

nber e r oC oup cont aj ni 0 2
Sl o S e L TR
ofbiied alkenyE dlepes élfl@ﬁb%‘él ryflonq prongly-cyclizadicels havisigiat lengt
lont cartdngab@hisnbl@lioadrsf 2amzh darbbxoatanmrtafez@lggm tocl# @ BonSito@, nfvBe
tﬁef@fm} Ylo-6 IBGh ddals rrExa%léL of aut&@ﬁra@baishﬁdiud@ 518{1 ey, bﬂapeny1

ed’a
ORI 0 oSl 88 SR o R L SRl 1
clzsmnalr %Peﬁ@w %’IOhle drhePt?lﬁ]r ééentmﬂglsoc\'mﬂr cefplﬂocseaﬂrﬂ “FORFIRYs

réenonéngl, &nbdrmell delleteny £3-deeenyl, hi-butpgkengert-pavaidined, 16 nay be
f ig88fntadieni) € 3 h&hdnyR L Yihe-QIBIyA ¢SSy MhoMBELL 1 1adi cal s
S&agheﬁa%heﬂﬁ g @%bcloh@ﬁﬁ%gﬁ ! 315- &ﬁ&ﬂe@ﬁﬁéﬁ:@ﬁ%@ﬂ? Eﬂwocta-fe@é%gﬁ fnd

%Qe Pref er abl
- ered aryl such as phenyl The term "hal 0" refers

to fluori meeterpypeyliuged cithse elpreiqein spmmownd; vrneds suokas foafforlly
"sotptituoh ady]”y aslisslt bt alkeldoth daibtey @fbeneyl, tabiphatixt dcyi Eavlp, acyl
o bonkaitBid 26 aSed rAS whitlo redfale®to GOREAMB hdyDordn hdy\@&#p OF
%ﬂ ge ’f’elrdﬁy Hﬁg w’lméhcfs &S Q%&Flé&%&%y@ﬁﬁ{ a8 ga%% _
&P 380 LD S Ao LIRS gﬂf‘bﬂfﬂ%ﬁ?&% cipda o
&Fan"hﬁ@ Pé%ﬂf’ﬁ sochrag doresl ety nprPRigRy), ﬂ?’etﬁf}?yll» e dylreraa gl trpitasoyl
Brlediyéthsrirapandyli bephtolil, keptmd), hesngyli dopaoyl,deemoyd updecanoyl,
"doqetAnOy akidieganS i isitatidcblo@ilpentalideinay] hexddedamys héptadepidypnal
%a?&&anw%meéﬁb@mr%mm Shof %@d JE'Iﬁ%Oﬁ}(chbWr or
eﬁlmfycarbeq[1)1P71 éla_tr)/otx%ca%ony? %%18’?0"5%“1’%&’1 or cr@oxarcar}lfon}flabl 1to
&Y‘%"élrkﬁ]ﬁﬁ %Fbﬁ‘ﬁh asa‘tyfl%ﬁ’é@af?%ly]acyaf obutyleeonyl gl @eﬂtyl carbonyl or
cedtiberyicarbdiBl; Ekdmbbed siched, odibylsmifolyy drstilylelfopyl; alkoxysulfonyl,
a&éﬁyé &%iﬂyﬁ\ﬂﬂom}f m}éﬁb@ﬁ%&gﬁ?d;yl aﬁa fash Bordys 'tHh%oiyni‘ hz;phﬂi&@;
EHO lole ﬁ%nﬂl yYal Bk 9 g}ﬁ en@l? oﬁ i 0

0 na bst. nts suc Fa glh
YT AT R S I TR
SIS, nap*rﬂ@ﬁaé?télmayhthﬁnr@a@ﬂ @ aborbHeisaralkaspid such as,
pheaﬂdkabjdyfoﬂexampmphmylﬁropmm,@lmylbtatnbﬂpﬂhetdrhheﬂnaayﬂl val ent

enfeAdlil 6:HhenyIh BRI @8phin E GlbHIQ), 1SR HIS Uhh@Plopenoyl,
g&pﬂ%ﬁlﬁ&émﬁ@hapﬁﬂﬁp68{6190% lal’?ifﬂ JIyQaQ% ¥1, such as, phenylalkoxycarbonyl, for

example, benzyloxycarbonyl; aryloxycarbonyl, such as, phenoxycarbonyl or

naphthyloxycarbonyl, aryloxyaikanoyl, such as, phenoxyacetyl or phenoxypropionyl,
arylcarbamoyl, such as, phenylcarbamoyl; arylthiocarbamoyl, such as, phenylthiocarbamoyl,
arylglyoxyloyl, such as, phenylglyoxyloyl or raphthylglyoxyloyl; arylsulfonyl, such as,
phenylsulfonyl or naphthylsulfonyl; heterocycliccarbonyl; heterocyclicalkanoyl, such as,
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20 The term "al koxy" refers to straight chain or
branched oxy-containing radicals preferably each
havi ng al kyl portions of | to about 6 carbon atons.
Exanpl es of al koxy include nethoxy, ethoxy, propoxy,
but oxy and tert-butoxy. The term "optionally
substituted" refers to a group which nmay or may not be
further substituted with one or nore groups sel ected
fromal kyl, al kenyl, al kynyl, aryl, aldehyde, 25
hal o, hal oal kyl, hal oal kenyl, hal oal kynyl, hal oaryl,
hydr oxy, al koxy, al kenyl oxy,23aryl oxy, benzyl oxy,

hal oal koxy, hal oal kenyl oxy, hal oaryl oxy, nitro,
nihtepxdaektidy thienyipronagml, kéanylbytanajlt thioglipeytmpll, thiemilterapayly | |
Nihiab MRESY, AENieAoYacetd 83 tBazolAGNY], Betiratelicalkenbit | sadiaf) O,

ailelfe?&%!h nﬂ'égoyl ﬁ%&‘ c@tm,nlaﬁ ) het geg?/chaﬁ}t%ﬁ logﬁe@eﬁ'(%@c%gﬂe?e(ﬂbyl or

nz ?.
q&ﬁ% § %mxylo rSUh2 & azoly en
acyl OXY, éﬂhk?l{ﬂg @Ptg'ﬁ@yﬁ]y] @W saci gxﬂhg@lommyt}ogigymd words such as

hepémaitysobstifuied Berdvpdl @t @fpwed nxnpweychiedr @61eyitd hatalotyolic groups
hahehel arasiad hekema@}nl%lm%éﬂe&éa%w mtro%én)/&ﬁﬁﬁhﬁh@

fken.
et g PGl S

ed S riebered ligtomptogyed &‘BT%? °°“Eal'=Pé“gdﬁ? # Bifagen atos, for
smwlﬁ,tpmiul pysoli@gl; §ridakdiyl) pyrapayl.oyidyk Peinetiny, (@lzidylal kyl ;
Gly@dazinkll wiefolyn&;tenediy@r i ne; i odi ne; cyano; C - 6 al koxy,

more pref @J tgls-meéb %mor?or%clh gﬁgﬁ {Lto 4 itogen

am no; or a

R R W{P i &@‘s?lp%‘éﬂ%%’l’é}’ﬁfi‘z‘i“ fers to a

group wh “%Shmlﬁfﬁé copfirased Aperesvele srapy cepteiping orF nropeatoms\sach
o3¢ ygell, Spediyh sudglizglyl, benzigidagothl,quindlyly isdvivelll, indrzgyich a
ViRzogfizdly® ofeedleth&daginflON t OXi C product. Exarrpl es

| ud a - ©
|nC u e plagml édﬂéqsnn dé%%/egohgﬁ()ﬁl?’ ﬂ“ﬁﬂ%}‘@ am nes SUCh

aéou}‘ré‘fc f‘SoPPfr?‘? Oﬁgyyl’fl avonoi ds. Ot her exanpl es may be

f ound t he"pspitgiedi @ﬁéﬂeﬂhﬁ%#‘?&mn@e@l‘mc RRED eARRnIeS 1 EO?(FPPh“I
GidngLemclSighikiy; 2001). The term "targeting noiety" is
used her eidiathrited 3 & 6k RBEESheteERIISRYAR GrobSEdRiaBing © toR oxDgen

%Eo%@nmgglﬁé%énlatofnélgﬁéh'ag g&a@ol}lh?oxﬁo@i cg‘ogﬁkaké{ﬁr y of the
ar ug yvva agedS% e!ée% ter %fP chi uc% é
targeti ng ey P-Bep §né @S/ Sped] P?aclmf‘%* aRs gt
SHPFY ARk tPﬁP’éfﬁgealam%S‘Ecﬁés 1“611’5(8’63’ brain barrier and these
t ranspor t esatepzdgradenteth beterpaydigicep eontrminlgd g Sexygeo ptonhand 1

ds BIgitrbgen Bems, bU¥R &, bedebxhAlyDorbRodadialon1; Typi cal |y such

tr ﬁtnz por t ﬁ{sg%ra&ﬁs: @%ﬁg&@@ﬁ%ﬂﬁ%@@ gmaéﬂgmglgfﬁg E’ﬁ:tzrsﬁﬁa%
B i 165 B0 bt Rk 6 B RETERPEEE g 10 morety 1o
t he drug %méqdééq @@e@@reééeter@nw@mhcrmlmwrafémg fp P aigpur
Eoarpldaso B aitrogee athas) eth k) thiabaidinll 4nér at ure (Manfredi ni
2002 TamRanurdk BN densti Betdr2hdhe gfayg;t @htaﬁﬁg h aipsﬁﬂpharﬁtoﬂ@ﬁfé 1
eg e{rcpgexll 'QOI'}JSF alclpgsob%%’ﬁnazghed%is?en%r&uad{agolﬁr S to

Preferably the heterocyclyl is as an unsaturated 5- or 6-membered
heteromonocyclic group containing I or 3 nitrogen atoms such as imidazolyl, triazolyl,
pyrazolyl or pyridinyl; an unsaturated condensed heterocyclic group such as quinolyl or
benzothiadiazolyl; an unsaturated 5-membered heteromonocyclyl group containing 1 to 2
sulphur atoms such as thiophenyl; or an unsaturated 5- or 6-membered heteromonocyclyl group
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conmpounds having two or nore donor atons capabl e of
binding to a netal atom preferably Cu, Zn or Fe
wherein at |east two of the donor atons are capabl e of
si mul taneous binding to the 15 netal atom and the
resul tant nmetal conplex has a thernmodynam c stability
greater than or equal to that of the netal ion

bi ol ogi cal |igand conplex. The said use of netal
chelators as treatnents for neurol ogical disorders in
accordance with the present invention is distinguished
fromthe previously known-caneept of "chel ation

t herapy". "Chel ation therapy” is a term associ at ed
chmﬁmﬁuHWWZmﬁhwamhemmdng@ahw@mmbm$wdmgﬂah@ﬂsuch as in
W son's dihseaseryhded dbdr hietnintoRpfindPords such as “op‘uonally

Pa@mﬁmagw; ggﬁzgyrgdgﬁotm%%oc%m% lgamqysteﬁd ccan Eﬁt
o e PR R R S G PR i eC 8 PROSE B00 wfﬁ%
f Tesdamngyiombiapes ajomatin radisals gych ad phenwh saphbyniarabydsanefhthyl, mdane
aotiibiphengf Psfecddlycibenpolinds of Gmedited iyl dachm bizhyli S
sequ etSt er age Qﬁ‘n 4nhig» reﬁﬁ% AloBheS cHdfle, (Bloﬁfﬂfe%fjlom% Al
excretion.y

a\év%gmonal%y sgbngg{e%&o re%ersﬁo aﬁmon lfs.u‘lgsutugntf such as

hone ta3|s con I ons

ofdipglsrontripiaginesn o biagehelkyof iy 10 caRenrtams, neefaabiioia b sgbon
detomps, Rere pifeferablly d dkdycattmp atom pttebheft fo & dixfatent suiptoyr goro.Uigtamylied df
ealgithid 2ddicyls detiifenettriasd, cHATRYRoHUED, batyliogd pekitas  of

time. The Th%ﬁﬁ%bt%ﬂ@fsuﬂsﬂt@ted Seha b re?é?set[) glstfaﬁal suBtitdef}E such as

pra:?uS: snc%ntél%}\e/%e Enleagr?)re ?rgncc%e%on ][51'51&'l cglé Pﬁal Z %I%gg%ﬁi s, preferably 1to 6
repar S B RETEPLY TR AFE oaAEma sisgisd ExfLfdygtent -S(=0)- radical.
nicnamples indde owthyfulfimet, ethylehifel hugdsuifioy and fekyltulfmylai m t hat
once the sk ‘GyohlylsosGbiod duttsiyl Gttt ®8ptiond RAQFRRNRYSH as
%cﬁ@a[s%@xﬁﬁnﬂa‘lﬁl@é%%f&ﬁég RS toelfofc%s 'avoﬁls é%r!ﬁh‘y 0%
SO 0] GO, L U T e
rbon, on_ns m?] preter: 8Pmﬁ agl}e é ?ta - radic
p"?i‘ﬁ‘i“?llﬁsd&}ldf’ Ela'h'lg}ﬂfmafée@ﬁﬁléfewéaﬂdwsﬂpylﬁltl oLl | be
appr eci at &k terdalkerofirefircte sraizbi shide et brapclad exypbubhing mdibdss
giref@atipdath hatih iyl pdriieis SICIGP Ehoaf6 chlbén XS Exdmpl vk OiRclude
ShRR8y, %dﬁ&@epr@};oﬁy Hﬁ&fy%d 25 bhtssxyer rredl ates int he

E:( gﬁglr Zts ! gl?: (9 onalla tSISJstH"Ilt L referél to a B[F Wﬁgh e ey g 38 mﬁ( riot bda

Jytheisubstigyted f‘”‘bﬁ’&r"ﬁ*&&fé §{°P12§é?1f°§ﬁd ére@é%vlaﬁlreéylcaé}wéﬁyl S{felyde,
dslogeltallyh haogkayishalmikydy, bidoayh hyératyc alkmy, allagives iagiogy,
BBk 1) Al ARGx 4l kBIBR A helbAryl &6/ Hird) dodly® RitS@kdn§l, Qo alkynyl,

amw&@we{eg@}ciyy %ﬁ%@ didinly %%@nau& mﬁiﬁ E}Ag\v
bR, SR SRS BN S 2t Ry, AR,
&sﬂﬂe%m éiPCY@ﬁlfnesacmxypﬂlaﬂ%w?%ﬁwlﬁlypha@é%mha%mwm gani ¢
acterdsyclogy bdterargclagiad, hgoheproopwlyd alkglsulihetyy, kiylsylpleayltcaboadkoxy,
RBb&kToxy, Ya sty e8I, Genz§ ik BBdcY hio, Gjahd, bﬁosphb@@t:dnﬁmﬂglg&bﬁs
%({Eﬁ@ﬁﬂecl’m@%ﬁﬁ cHle',o?p 1§nléﬁsﬁ#:sm‘ugl{t ﬁ%xﬁ Ji]j(b?'? %ope:}g&;yrllb?f (?1.4 aﬁcyl CFs;

anesu
) W@»rf&lgwglﬁéiﬁ? gyang; &«Tzaélfpéwwfﬂ%ﬁ?r@ly glamke’gn qrd; heteroaryl;
soinpivaalkylingno. aspartic, glutamc, edetic, stearic, 5
pal m ti c, Thekdah Cantibadth es,usqaala’eiahhamhﬁdesﬁsa{aam ref@S6 Alzup
AL ¥R lﬂﬁrcgpgci@% Q%1 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-
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In addition, sone of the conpounds of the present
invention may formsolvates wth water or conmon
organi ¢ solvents. Such solvates are enconpassed within
the scope of the invention. By "pharnmaceutically
accept abl e derivative" is nmeant any pharnaceutically
10 acceptable salt, hydrate, ester, am de, active

net abol i te, anal ogue, residue or any other conpound
whi ch is not biologically or otherw se undesirabl e and
i nduces the desired pharmacol ogi cal and/or
physi ol ogi cal effect. The-teésm "pro-drug" is used
herein in its broadest sense to include those
clanpburshenyhind 31 -dirt-butd drivéevplepnylnndpiaaminepsucarpsisiotis 2wk
Foweroida Othed kxahipletiasy teffouhdie freror@ (W ght, BO1SK srodwaigky 2001;
apfchitbgs 2bdlg delivery of the drug toits site of

action, f Pl t%él Eﬁﬁée on%r”?sr u@éd?mrem &1 5 roaﬁl ?n%et: and rflz}ers toa

tennrefers

3PP LR IR Gy Hﬂlﬁ"%ry Blas dgpede Wepof ap é‘%‘i"%‘fﬁnsp‘m
Inyedhapisys Ty tygdting moipiy ispecogndbedizy sheedic trspateckntyines BBBA! to the
Villved Braid $hreiérasdiBese Bankibter cRiyRiks tBdnlpiae a BichatideroRBBIaCH be

tﬁpmﬁl&we%m W?pﬁaaly%h ag}gpohal@%@édm&a&n&ﬁ A @mmgz

secon
(RS GRS pagShens B S frghtanat CoMgRHoR Aihe ictng
guainsete 8 e isrsaacted go 4 b tetaip the afid mpietinEAaorleckan be fgendimthe i n
Pizerdnire (adfredinh 20®, Tamih i 9990et hoxyphenyl noiety. or . ,
derivativeg tJrB@ﬁ@thchelatcﬁxﬁ QRURGeiH B it DiBaddl: QA Ak,

o{u(l)dg [rl:[g_)ti}{ é\gg %r ?fﬁBﬁo%l Q%g\%ﬂp%ble Olgglfltﬁncg(o a etoI alto Preferablty Cu,

chste PHFBkGPo 5T e doneraiops i 8%?9%%%%“ t%‘ﬁ%%?‘iﬂ?%tﬂfhe
tn}?@l afmmdébmsul@ﬂﬁmﬁal eAmpgpiihests tpemagynagicestehilifyecaiehan or equal
Gtiddt af thometyd iap@olbgiesligafd doinglexx Fhqmidnaf abtaifchelatath & tleatmerts

- idr nevddlo gddaBiido e in' doettiaRI¥BYith tHe Prebtsffl RN & dﬁtlﬂléﬂlshédfﬁ'om the

e gﬁﬁ‘gﬁ:wcr‘neﬁﬁc% o?“c%ha&l gl%l‘ 5%9”3&%1&‘33 thgrgpgr’ 18 artégﬁfa%omateodr
re tin N
"Be gﬂﬁf‘%ls F%?fé‘i‘ S"“fs&fsf‘?ée éﬁﬁﬁ‘m& and
m@%ﬂm@swe Briedkfdayn jnpoefahipomiseptris indkpsediseispiran bagdssabadirsa
oatasgepbidpeenammeth fiken dam(bsnsﬁngaaadmé to biresiengtOive diog offie@it{biem
imBtat 18 nsaiFRIRM B lactidd V¥ ek EdRpolna OB Bat bulkSnethS B SeglA@feRl By ihe
hﬁeﬁtopsfaﬂééi&?éd g? %&%‘?xo@ﬁ? whiSF 8 Ssof Ehfﬁ WELMER] in mg& l}omeostams

e e e ionSis e et Ryeog i St 1 o i
Pka lpaky @&ﬁ%ﬁ & 1eft longenayigh il ov erivalioenaese e dimeage eyiehslongmigod
cimpoHBictntation affhet haalphadsene! tepremt innticdny disspt aatbnormal

heRIStot@nBteRortR e gicfa sutfie FiMifning Of mdtdis H1OP/HEGRentV t h
gags?lasmgpfﬁet Hﬁmgag%ﬂa 8k &a?on%ee@ 8kl gycfaasfsaor%écu@eﬁd

ona era
Eﬂ PEYBIVE © e%ﬁW%ﬁ§seS§WB$m%T§( Effeﬁti“’éﬁtw‘q’rﬂ’setacclﬁ‘éul%g
Eﬁ@mﬁn@@u@ﬁ@@lly ‘acceptabl e" in the sense of being
conpat i blTae wité df tHeltemMihEdt Pordigia € 6 18t Sreffably Piirmaceutically

SQIROR| I i1 BB ShpPidiated b Ab- m&%&h&&&ﬁ@ Gits also fall within
fgo grgpe of Ehle 8rr61ssentl mvellt%g esmtce essg a:% Hslel"u?as n%ennec{mtes mathé 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 phaimaceutically acceptable
inorganic acids such as hydrochloric, orthophosphoric, sulphuric, phosphoric, nitric, carbonic,
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rectal, nasal, topical (including buccal and
subl i ngual ), vaginal or parenteral (including - 27
subcut aneous, intranuscul ar, intravenous and
intradermal ) admi ni stration. The conpositions my
conveniently be presented in unit dosage form and may
be prepared by nethods well known in the art of
pharmmacy. Such nethods include the step of bringing
into association the active ingredient with the
carrier which constitutes one or nore accessory
ingredients. In 5 general - Ehe- conpositions are
prepared by uniformy and intimately bringing into

Eg Siapicghd Hbromicefidss onsaltsobrtizmmeeuiiailhackdptpble @reanic acids
cighras eqetic, prdpibnie butgric, tanthricngeleics hyeiroalynoalei fueafid, EifcSladiiE, mucic,

fdiueetiyy béhkoit, 8REinS Dbl phERabdte, rnﬂfeﬂﬁﬁestﬁ;%ht)ﬂlc hﬁﬁﬂm@tﬂﬁ@sﬂpﬁomc
u e _term."neurqlogica
“&:ﬁ?&?%%%“ﬁ DARAR I DS gl rhSiaAtE SRl
ffos0lelp @uﬂ%ﬁﬁtﬂrﬁeﬁ‘%‘m@ﬁ rirnd weigaddscel | types of
t he ner volisdgijosn ssme ofithe admpmndsrof the presmdrdventioh amefolne sivates
Mothckanbg eduasm dganie sdhchts. 0Ofuch &llaRES Y&kt HOIER bBthe
Glvehtidh Ur i es or exposures. In particular, conpounds of
forrrulal Qr thetreat nt
resultin 06) lﬁ%tmfl cs%calg accr?pt ) eﬂvauﬁeaﬂﬁé@eémttﬂ%yr%@’}a%euf‘ﬁamf he
ﬁ%ﬁevﬂtfssa‘g;%‘t‘%?neﬁ%{ém&%&ﬁweé@tﬂhﬂée erglogygy ig§idug for any other
icoramnnderitidhogret biplndially orotisrwise exdesisble andtinlutes 1ic desigent s,
tphhﬂiﬁ&bbﬁgicdllhﬂdrdrpﬂygma@cad@febtci ts or net abol i c disorders.

I'n additi Gﬁm qgt§se?lﬁe{%\l’]ﬁ 1t£ groa!yl‘sjst sensefto %gude tl%)gen be

used for, t e treat

AR B JIRFatvEY P @ papovads e ogavin of e Uit pro-drog

dralegn aimisesihy o eesrelsedrug ditseite afiattion. firexampls, e brainsln one

aTpydt.tertapinéfers toatiogradneseh €408l or agfistenssty wiltiig daiznE e

ekistdiatglyadl@tiChd 961 dl@ha 6&kd the BIOE HhBE estddBEsQh fhe inner surface of

HRRBALAY Rfrce ﬁl@etet Jnlf Bderat Sl BAY byafoh gftgé &Egglﬁas%f?q%&?f
8

i es r i O
orr}Jt[ Uh 2 segbnd aypect tge{) tﬁl ergfr IS toqgagagg%% étl’(%l 0 axypuinoline core
ghm ﬁﬂ“£§1 ot g tn@mlﬂlé% 16 pét HymeshrayRbenyt lﬁeetps erepFaye thercof.
Rengeuopa the progxifative roeichniyynt bthe agin 201 tHen dead ®rhyaroxylation of the
3 netimaRgRReR Bt to Ghea0rFabxy- 885 4HERMoRBRAIIRuYBHLEE et O
AR ARSI B ditich abtbio eﬂlﬁh& lﬂ:e%ﬁél%gﬁ]ﬁrlo%e}t{% elchd duﬁds é}f fo ula I

eatened. Neuronal integrity ca reat ene
Aeur onal cells display decreased surV|vaI or when the
neurons CaheHY PHGE s [rddisieidn és bioadestrsase to ingide strengimdaet
Bimyep bedkvitidate capble blexistingat edatewiteluilithien bewpnuwaisonsic
fohies. Pisanfouhdd VRN heBdnd d@mecBEdHE atbit &'efBupd Bthe

@eﬁmtﬂe@m@m% Qin@lec ofg cardionyopathy; AIDS
denmenti a uced étr ot oxi ci.t

H J?
AL 2ol o7 PO SSRGS BTGP S el
FPPRET e Plerpigeracts. dathe rceranoundcd Feripla [ of IEmayhayd aue or more chiral
eeires titriddapibéd of yxistioginenadmetitifoaty. ; chenot her apy-i nduced

organ d @H@&&posﬁfe%f ik bisehRERA c&ﬁﬂﬁ@:{ R10% bl cln}ﬂpound of

d)rmﬁanlaorr Y18 1519 rthh OXJ) 0%1311%1'3 pHa.r%aceXtical 5 agcie%t fl%a?rﬁrs%ﬂ;g%uw
th‘i‘%@%@““"dﬁ%?ﬁeﬁ?‘é cHt %Ia%it R EvapeRors xR PSRt
riperEvFFIRGHLY ‘prieptees ja tawdnsp ofiteing pempatitlé ithafpi dtiepimgredients of the
dothp@libh 48 'n6t ittt @ thefsttpddl. @WoRPFRAIoA include those suitable for oral,
rectal, nasal, topical (including buccal and sublingual), vaginal or parenteral (including
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30 denentia; gl aucomm; gl omerul opat hy;
haenochr onat osi s; haenodi al ysi s; haenol ysi s;

haenol yti ¢ uraem c syndronme (Wil's disease);
haenorrhagi c stroke; Hall erboden-Spatz disease; heart
attack and reperfusion injury; Huntington's di sease;
Lowy body disease; intermttent claudication;

i schaem ¢ stroke; inflammatory bowel disease; nacul ar
degeneration; rmalaria; methanol -induced toxicity;
meningitis (aseptic and tubercul ous); notor neuron

di sease; 35 multiple sclerogi’ist nmultiple system
atrophy; nyocardi al ischaem a; neopl asi a; Parkinson's
dﬁ“g‘é‘gé@us PEFPUSFREARraseEpyaRd iradmimgl) adgnig]stegtiens dhe compositions
pmugqoe&&anﬂe bsprpsededinwlighsagphins ynd naptk oé¢phed Bpyethddneic ed
Olng @ inAIR MR G CphafnB & BAShehoas ﬁ@ﬁde@ﬁ%@&ibﬁ%ﬁ@ into association the
[ bR i U6 ARTRO soasl;y&&@iz% {gﬁems In

SI S, tiI,C s rmence

e e e s AR ggm ssobiation the
s%%‘@u?@qdlehta’éﬁélﬂ@ﬁaﬂfﬂ%@l@lp@a rdjyvertt ard/or dxpipienteltrigely divided solid
Na@tiien Stifode inf theh Ifat@S s e Miafing the prafigd. ent i schaeni ¢ attack
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disease; peri-natal asphyxia; Pick's disease; progressive supra-nuclear palsy; radiotherapy-
induced organ damage; restenosis after angioplasty; retinopathy; senile dementia; schizophrenia;
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precursors, including but not limted to A(3,

synucl ein, huntingtin, SOD, anyloid precursor protein
(APP) or prion protein. 25 Thus the condition is
preferably selected fromthe group consisting of
sporadic or famlial Al zheiner's disease, anyotrophic
| ateral sclerosis, notor neuron di sease, cataract,

Par ki nson' s di sease, Creutzfeldt-Jacob disease and its
new vari ant associated with "md cow' disease,

Hunti ngton's di sease, denentia with Lewy body
formation, nmultiple system @Brophy, Hallerboden-Spatz
di sease, and diffuse Le body di sease. 30 More
piRstSeseRlis shockfeongiiim GEre e#tla%S» syehaggppnost haeraqrdiagetgerghal
Aﬁ@mWEMambmmUunﬂummwnmgwsmmhaammwhghﬁmaﬂgnﬁﬁﬂMsemae or

deRBaH i iséhaéﬁ& a@e@fr@q %&ﬁc@ﬁmjw (EHTR FRinfdfic SRS u?
A?ea}éﬁ)[ atmn"? gg{sﬂ@e eﬁﬂt&%ﬂﬂ?m glg%tﬂg?lte&zeegraﬁs of famlial

{(revie Hysl op
2000) . wbéf* W@%Ye?ogﬁwd% ¢fdhe Rpesgniigyention grag %FP&FP?GSFP Hotentiate
Ahediieitnefother tebitgierts for exampls topetentiata themetryprpfeaif esffeesiof brain
edshed nerendrovah faalol. aspects of the invention, prior to

35 treat n@ﬂgm\temlﬁe rgslﬁ%lﬁlgﬁlytaﬁ&teﬁ%dcgﬁﬂo% Whi&f md%%voﬁfdgtlvlé
Btk e S etk Rl e s A R P P e e fopds puch
39 eI pRI PR Ay, m@c@ egiuyateishralgichaemia, gokefisehaeraip andp g

| maeraraelgit), mbhatrachsdidhsemngrage/ceadbrabsbdspagm tchebra ogmiut, AlzBeimer's
d9elsk, tReudtel A TRMYiREL andlil SRR ShlociaRd &tk AARQFEseRE,
tﬁll%hxt%ﬂr)\ég HltséagenPa?lgx){so d?s%asg? %&i{fcﬁ sa al?gx% Ja&ract e?nerlmrz}, letH Eewy body

preventi on neur

c%‘ﬁ’&?‘t“r ‘BHEPIG %YFte’-ﬁﬁ%P Hallgrhodgrsgaty Fe"’%s‘ggﬁ‘sﬁL%nyl bady dtshig
ah@%gﬂbml%% s@frosispetprogegediersatilipleselergsis, fagph Smilighpsomnia,
aoermeaeun Ssaukssiey Sieakaldlsesd ad peralithgl ecrdbtal heeasthage yaaratnysidoisis-
TRV iy al 5 of the cognltlve decl i ne experienced by

pat I ent S. Llfe aﬁ %ﬁe%‘%&lo&l% dﬁ'eé l?d tﬁé: (=51 &O?Q&IOH%%I?. ve
ﬂ-g k {H zt tive

|det|f| avi r.eas rs

1 8%530 t ’i’CBJi? “tg8‘1‘*ﬁl Herae oy %%qﬁtt?lnt“} Y negsplogigsl
aialn% Bisets fromyen Phgpwahgtermb@n Betvesh & hiPlogienhligaad ugh 45 6 prteipfand
calgnadivereetd &nb privegting tedtivasxyldnl sgbcﬁﬂfgmahm/ audicdlingian sndnte

QEpobitifH JFahy1PiE OHe RS $loMEnaG 08Itk ViBm i FRR ofBYdtein of fB6btide
a
gﬁ%ﬂ&?@maﬂﬂ?&%f%g#%‘?ﬁ% Synp}mkiﬁen?mn%n%% dﬁ%ﬁ‘éﬁ%a&}&ﬂﬁsﬂ y

onto

é’fc’feé“c@g)f"rg?"é’\ﬁf "or 10 reducing the rate of .
cogni ti velhyetbp porationdspreiaibly gﬁleﬁﬂeckg@’ the prowp WpsisEpg speFpgic or
Gdnkial Attbeimeisidzsasa peyatrspldd lhtyraliydtrogh, aginosemn digrate] datagrie
PhrkiXRIn & dWBds4) CREtzEMITRED WEseRaMA itRROREasso RS RitS XD bHS

A o B U 1 R e
Sdpatgdiy d&fme%W”8 lseaé‘hd refers to the
clini cal Meraprefexbly thad¢updddeeadraiivokreyldidogie isrp ABrglataizondition,

iR ad AldeRter's Qtthse WN@MIKR a@bHBIIWIE ®olvhl BEliloRR brivge debvieral

mg mgtogglalrﬁaﬁnngﬁ %Q&f‘fﬁﬁﬁeﬁ A 1Akt 8 s Bsd (viewed in St George-
Hyslop, 2000). Most preferably the Ap-related condition is Alzheimer’s disease.

In a particularly preferred embodiment of all aspects of the invention, prior to
treatment the subject has moderately or severely impaired cognitive function, as assessed by the
Alzheimer’s Disease Assessment Scale (ADAS)-cog test, for example an ADAS-cog value of 25
or greater.
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denentia (Petersen et al., 2001). Synptons of M
include: (1) Menory |loss which affects job skills (2)
Difficulty performng famliar tasks (3) Problens
wi th | anguage 20 (4) Disorientation as to tinme and
pl ace (getting lost) (5) Poor or decreased judgenent
(6) Problens with abstract thinking (7) M splacing
things (8) Changes in nood or behaviour 25 (9)
Changes in personality (10) Loss of initiative MI
can be detected using conventional cognitive screening
tests, such as the Mni Mendfat Status Exam and the
Menory | npai rment Screen, and neuropsychol ogi cal
scr eeni ng In #ditiendtp plewing Foretee thegogmitive dprlincat's suhiect, thegethods
hand ebriipore ef the ih@ntiinynag Alsaitglsvitable fon gse dn tHé S@GESEt 0Oprevention of
C RN bRt VW Hofdkion & BtthAy®S sl BB albvidinPhe symptoms of
pﬁk%ﬁ?g%&%b Cc%!:c{i%o_ ACkL qun 3980 hay vk 2e %gpdv%g 5 1B R8a1 Rversal
mama ,_E{r Fera In¥ a_huran, . or may a %nes&lrpc or
A o Srriarareetionrd B pgetts ot ada&?i%f?f%dtf?sf—q 15t who hias been
cidentiéedsts bavang an inereasedrisk eampdisprdisiontp neredegensraive fanditigpseortoa
Stibjed eAtebiting bretbfiicd Marileditiond of cdghifaldegint, seth adMMNIBOSnitivd
| Bhpfiimddt @B‘B&n‘nﬁ ngl%ss}vg ca/ggftl% ﬂngﬂﬁéntz ﬁl%@ﬂgﬁ&is and CG&!)(HHASI’I]I&Y
treat nent Of?fé ﬁlgn%amﬁgln.%m mal s suga.az go%% agq .
clfBle ey ens grfeley s ofeRy il o g iomde M gfiptabslowing or
dietricing gie ratp af eagnitiyg deplie. al paca, pigs, cattle and sheep,
or zoo aniCnmdngy Skichmea’s distabermpd @lser ddneehiiad 81e usuglgiotiBggnosed
b & or ﬁ?&wﬁﬁﬂgﬂyﬁbﬁﬁus have GPearedU TR NyRITREIRAFutd G AR

o A a’
%ﬂmgswd clenlﬁv%g&émF(Mbﬁp&gﬁwaﬁggﬁ@%ae%nedibgglg gm@fcgg

DT I B BP0 B SC AR T A o AP\ R, |
ampairzent bus whas §thepviat ndtietnesel«nd whodo notraget cligicgcyitgya for
bieok:0ig YPegerseh et elc 00 iSgmptomeef MOhmelndeS For exanpl e,

Arti odaict YlemoS MIPhiSLSHEaNHE Qs mat el y 150 |iving
speci SZ db%‘!“htg?‘g‘ﬁg:’;%% i ne famlies: pigs
( Sui dae) , ccarJ es ayassul dae), hi ppopot anuses
(Hi pp E)otg ; ,thl s (Canelidae), chevrotains
(Tragdl i dRispriengtiongs fodigneanplask @Ffine 1p® r af f i dae), deer
( Cer vistlae}qor prapevepsaiimistoiant i | ocapri dae), and cattl e,
sheepg) 90aiobleddWhthbitatt@Ptking
"~ (7)  Misplacing things
(8)  Changes in mood or behaviour
(9)  Changes in personality -
(10) Loss of initiative
MCI can be detected using conventional cognitive screening tests, such as the Mini
Mental Status Exam, and the Memory Impairment Screen, and neuropsychological screening
batteries.
The term "subject" as used herein refers to any animal having a disease or
condition which requires treatment with a pharmaceutically-active agent. The subject may be a
mammal, preferably a human, or may be a domestic or companion animal. While it is
particularly contemplated that the compounds of the invention are suitable for use in medical
treatment of humans, it is also applicable to veterinary treatment, including treatment of
companion animals such as dogs and cats, and domestic animals such as horses, ponies,
donkeys, mules, llama, alpaca, pigs, cattle and sheep, or zoo animals such as primates, felids,
canids, bovids, and ungulates.
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(Bovi dae). Many of these animals are used as feed
animals in various countries. Mire 10 inportantly,
many of the economically inportant animals such as
goats, sheep, cattle and pigs have very simlar

bi ol ogy and share hi gh degrees of genom c honol ogy.
The Order Perissodactyla conprises horses and donkeys,
whi ch are both economically inportant and cl osely

rel ated. Indeed, it is well known that horses and
donkeys interbreed. 15 As used herein, the term
"therapeutically effective &fount" is neant an anount

of a corrpg FEI of tg resent invention effective to
yield a de¥PPE&FTHR Fﬁ‘ﬁgﬁfﬂe@b%%f&ﬁ%ém Rrigrates, Bedenin: e,
pragvradPhagretacsaeGamizorh Berisedestyiacad Aviofrdfytai Blembéfie the Orders

spreissodactylasadvetiajoeilh ie pdriicylafy freforidd becatsdBEAr siniat Biology and
Ol¥oRtShnyorta¥® Y Wi th such factors as the particul ar

condi ti on be| e Iﬂga tg]@ t he eD sical condition of th
subj et . THEHI5e BpaCH, comipieel Afprasinaiey 1op HipgsBeciep Rigrivuied
dhoushing 36%“ leﬁ fegs ﬁ”@é@r@??@nesfwswaia@)rlepmﬁotmur r ent
t (Hapeipmided), camsty (Camplitiad) rbevaquaei(Tragulifey, gifRd dnd Bigpi
qmpﬁmya?ﬁ ds%f’(@eﬁvﬁlf;%%ﬁJnﬂM'Aﬁulﬁga ﬁcﬁ@ 0 Qﬁgtgg%?e O%)atg Lrﬁl a%tﬁlope
i [
”@5"“‘“&3 “%’a?%"n F BT R cnlll DY ol ik o
rIB"’é‘YS %) 8?03}1 cia %“”@6‘??5 s Sk ag goats.Shaep cEirrad rigy
|hﬁYﬂVl9’d'é“falﬁf;b1°1‘wfé¥ﬁ sberp high deempsal pdpbreicbondligmat i on of
p har mac e uTle©adet eraotici cag@itéshors@Snd @iy Shich@e 2

y'uﬁlgbrtgrﬁﬁﬁi c‘i}ﬁ&{ ﬁia{em lﬁé’ere@ 11:%!\9?%5%&11\/1;\1:& Yorfk a&dr&gnk 3L

formul a apprecl ate
t at the conmpound of the | nvent| on and the ot her
medi caments 58 DE T taraerusierlly siigstvemeny is meant an amount
séyepemeind pf the mesers invertiomefoive foyieldat desired fhecpeoturespbmse, Ky
iexegdpleche prefat orerea Apduilogidiieniidtone condition is a
(3- anyl oi the spegikiateRihpeRiodiy bHQhve RBLH Gl o@(lzt)ﬁély, vary with such

ﬂcéﬁ% ﬂ?ﬁan?cuﬂf c%ﬁtﬁ'&o% be%étrea{?ahl b swfﬂo cond{ithn of the s#gr,cé, the type of

esterase

Sy eled i HeAgpen e ARHE OF ORCIFE FERPifteY), and
Qﬁéwclég foryylagigmsypmplogd and fhe simttire of thexemapvinil or s ftrixmtives. or y
agent suche egnpbinds bi fprpodseninedmtisrahyyranditunalobe caibalel With
B@&lfiﬁleﬁleht@ to prid@ @S peRbitd chibiRNbs &t £ En%?e@’&?i%d@ any )

oestrogeni c agen

“‘% 8 ot g*ﬁinéiﬂ%‘éé%%%g?% s SRR AR 60T Lo
& Ha‘é"r“éi"?sé‘f’t © ’fﬂ%]ﬁtﬁ P eststy e sopanortd Eﬂ"iﬂ@% or Iig df will be
grorepiaisd it dssomnoand e te inverdipmand thetobher ragdfcamensmaydie aduinistened
tepacittip obgeensinlytor sismulReesusigt on' s Phar naceut i cal
Sci ences Orh%%éﬁmﬁq{zrﬁd amcmm; led @ﬁﬁlpf% Wel kb bndition is a B-amyloid

F ﬁ%@ §c¥1h1¥1 ﬁ‘m er 8 dlsease an 1%111"7}? %fl éltﬁac%gﬁ:hf)%nesterase

ngceu I ca carrl er

g‘éeéﬁ‘f 15 PPl ghepesine, g@ﬂ’?&&?oqrﬁ@“%gwu%ﬂaﬂiémh# Witqngip E or
WieaniinyEsrai pgi-ipfrenngtompagent shich s fudsiprefereor kbupiofeh bptiotelly e dified to

release nitric oxide (for example NCX-2216, produced by NicOx) or an oestrogenic agent such
as 17-B-oestradiol.
Methods and pharmaceutical carriers for preparation of pharmaceutical

compositions are well known in the art, as set out in textbooks such as Remington's
Pharmaceutical Sciences, 20th Edition, Williams & Wilkins, Pennsylvania, USA.
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subject. The carrier may be liquid or solid and is

sel ected with the planned nmanner of admnistration in
m nd. Each carrier nust be pharnaceutically
"acceptable” in the sense of 5 being conpatible with
ot her ingredients of the conposition and non injurious
to the subject. The conpound of fornmula I or Il may
be adm nistered orally, topically, or parenterally in
dosage unit fornulations containing conventional
non-toxi ¢ pharmaceutically acceptable carriers,

adj uvants, and vehicles. Thélterm parenteral as used
herein includes subcutaneous injections, aerosol for
adni ni st r & Pshheredn p(Rbgranaesmtialamier dsaphynpaccytictlly agcepelis |
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ﬁ’éiﬂﬁ BHPGYe VSR BAEIH of Hecogpatisnand 1y BHEipYs e the seiget
conpounds Thsfeomprangefdermple I pnilmantie adminigiredasalytapiealloer ed
qraahteryllseis ddsade ugit Bmddicd@uRaifitig ohteytions WarpPexis ptatsaceatically
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Coating may al so be perfornmed using techni ques
described in the U S. Pat. Nos. 4,256, 108; 35

4,160, 452; and 4,265,874 to formosnotic therapeutic
tablets for control release. The conmpound of fornula I
or Il as well as the pharnaceutically-active agent
useful in the nethod of the invention can be

adm ni stered, for in vivo application, parenterally 32

. by injection or by gradual perfusion over tine

I ndependently or together. Adm nistration may be
intravenously, intraarteri-aB?2 4 nt raperitoneal ly,

i ntramuscul arly, subcutaneously, intracavity,

thy dnesteyarhy gryduelrpeliﬁﬁfoagveeﬁmblydeppréﬁnﬂészrd?ﬁﬁﬂier Admivisizption may
s igpravek@sly) intraaitdrinlping pedioeesilyt h&mmg@mlg subaytarioenslygicickealitg r
Cﬂ-aﬁsﬁ%\ﬂ%%r lifhusRA bﬁ@&@%{pleadsﬁo@ pRinp.Oios Rlln sRECERE BBliSmay be
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thereof, or conbinations of conpound of formula | or

Il and one or nore pharmaceutically- active agents
into a formsuitable for adm nistration to a subject
using carriers, excipients and additives or
auxiliaries. Frequently used carriers or auxiliaries

i ncl ude magnesi um car bonate, 30 titani um di oxi de,

| act ose, nmannitol and other sugars, talc, mlKk
protein, gelatin, starch, vitamns, cellulose and its
derivatives, animal and vegetable oils, polyethylene
gl ycol s and sol vents, such 3as sterile water,

aIcohoI cerol —and pol yhydric al cohol s.

e B0 ot G R L8 e B OB PR s o esomseted by
rreiiglteeqm Cheantland Pregsencentration@§the vrcibusdemmnéntsivif the pligimadcqutical
addinbos@ish ek Adjited edegrtiag toREuHAGRINE § thedRtd SéeTRbEMMABESilman's The

QG acdR R Q?f&hfeﬁ éuiécsqitﬁgyt gg)e carriers include
aqueous s [ ons‘,3 . non ' ng %le ent dl ncl utdlcp
sal ts, PR SOBEPER St PP RLind glimiserd

Cp@gedJ,rqtsb @ghd Wun}tmqy@ﬁ taplets,| capsulpycand FigPasitoriss. For treatment of a
RhigeoyderentingralactSty @neesnpadfd, mameh: of Winkihistarisn, dde AAH kdciritg
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20 formof hard gelatin capsul es wherein the active
ingredient is mxed with an inert solid diluent, for
exanpl e, cal ci um carbonate, cal cium phosphate or
kaolin. They may also be in the formof soft gelatin
capsul es wherein the active ingredient is mxed with
water or an oil nmedium such as peanut oil, liquid
paraffin or olive oil. Aqueous suspensions nornmally
contain the active materials in adm xture with 25
exci pients suitable for the manufacture of aqueous
suspensi on. Such exci pients z@aay be (1) suspending
agent such as sodi um carboxymnet hyl cel |l ul ose, methyl
C bdeh mensiorsd abpyel r Bk yipnilo jpyektatde irspacidnl mAy ebes stibadihjentable solution
abiGudpatsRn inRQby6ki0 Yirgydd) 9 abddQibes dilgentdrlssiaaa &R Blahpa g a gum
a&@ﬁbﬁml(ﬁﬂ%taﬁ’édﬂ’%ﬁh@ﬂm gscﬁmfe%ﬁae FESE! RnAT Bﬁed
f*a

(a COULE] ﬁ%&
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(‘eynddixebmnicey daturdayepindaiigtsymticti ehimptop tiglyexide e Inwfidifonafatty
| oG sehad dleic iR aE hﬁheﬁﬂr@ﬁﬁﬁﬁn,o‘f ftﬁéEtalﬂééa”pl €,
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Nt b cousdongork b essitnd) bt ds @ ba ey, Sovrs Qfran\ied drip€l@ts for

ageRse @meeﬁgéﬁﬁgmee&r agﬁ&ho% Wk thiglave - 34 Dbeen

ment i oned

S rati

ey bl oo SpLTp KRR TPL Bl B AR B RRRA P,
TR PR & 9a P a?ﬁlfefioalpwr SEBYO BT @Def PRieRTE LY
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1, 3- but anedlitpical afyidRignd, b aceepi sibirent\beipied |aﬁ3$1ec€tﬂ the skin; or
sol vents fd AralBYalRCe. £ P RYEY, cr@n@r Waher, Ringer's
S 8|d ut : gn g rl%vltszlggptpé c%mg !i %F%ﬂ%ﬁ el‘ lggf t§e T lﬂgnt Puoé[n]tlérp are of

i85 byt S 1 e 0 P K ESgmRPAG &prfﬁ%?edt 28°
g@rgpb%‘éeen ghayt 0. 5b1133tﬁ ébot beefz nst Hilogreny bfb@ “@mbﬂ peyday (from about
10rfCdms cli abgut S yint fee batient periiay) O Thetingtny cRucHivd@gmedien tacheliytieon,
featbifed with lﬂ@%mﬁ&ﬁﬁteﬁﬁs BhRlitce Qﬁhéie édsz{ég Wﬁﬁ% @peﬁ&lﬁg upon the

S% geate% cP tge I:bartlcul g agli;nggtra%ﬁ nplﬁ()é E}ifa.glplﬁ,] a g?nnlu?%og é‘BFPSeJ for
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laporgpeiate Aid cammerhiérd pmanesif cdrés mat@ridl whidh mey taiyl femedbbw b to 95
VESInEb @S tothl ica@@gaals Toftae R 6k WBhehd M cantavitelw@byidd about

gq%ﬁgﬁg %ﬁ@ ?#ﬁﬁﬁ@s chol esterol, stearylanine or
phos ol Tnes. The ounds of . fornul
iyl 0. SRHOBHIE e naiguy o GOBVeR e s e o dvided st

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

Administrations are given preferably at least every two hours for up to four hours or longer; for
example the compound may be administered every hour or every half hour. In one preferred
embodiment, the divided-dose regimen comprises a second administration of the compound of
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veterinary conpositions, which may be prepared, for
exanpl e, by nethods that are conventional in the art.
Exanpl es of such veterinary conpositions include those
adapted for: 15 (a) oral adm nistration, externa
application, for exanple drenches (e.g. aqueous or
non- aqueous sol utions or suspensions); tablets or

bol uses; powders, granules or pellets for adm xture
with feed stuffs; pastes for application to the
tongue; (b) parenteral adm nistration for exanple by
subcut aneous, intramuscul ar 3¥ - i ntravenous injection,
e.g. as a sterile solution or suspensi on; or (when
afs i ptiPmatey ankgteryg frpmheaﬁrﬁmrmmgtramsefﬁmn@m londibatéhedevel of
S Betipersipand orthatddod his@iicréaseditddpprogitielel fibi 51305 obilelbxiMbna

t Bﬁsrﬂa@@rﬁ reacl(eﬁ )aﬁér%'ﬁ%@idnﬁa@s@aﬁo‘ﬁaﬁlaptg Eruamﬁnngn eﬁ% ‘% St GPIR

{ﬁ(’é%r]l‘}t l:ﬁc%rd a%pnogﬁfg gne or Blg)éegg §ﬂuené ?dél&?ﬁ”&?onf Bléyhlre piven at a
Dﬁfgfﬁﬁ’én r@\}%?%a){ gpm P#‘fb PIEE DS ertTamigTalignopreferatdy Whep the|pjasrof level

t hes desreasee tetappromimately Gom 20-80%6f thet inaedistd@pre@fingdaiihung). 5
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%Ye%%én%r IR e W LR A LR
W@”fasﬁ‘ét&ﬂﬁt ratg pf egeretiopedrigrrgmbinition tndtteaeverim yf thepartcdatiisasd
wirklérgdidpatheeyr i er materials to produce a single dosage
wi Il vary depending upon the host treated and the

SERIPRD &Tg%mion. For exanple, a

f adm nistration to

humans majiechi f &PRiFRIBSRving thedevels of sglublp andrnsalilejapdractions
cirpodifien Giosgenig mi@Oraimp friloping Eatneandth @BV emi RAT 108$r0UNt
divethatologeds papkay g which may vary fromabout 5 to 95

p ercent Ofigtd1ea t@fkediot Qﬁmﬁstﬂetlévgl@ of sbIR5IEQR 1&.45“.11% A§3 %ra%ns

ﬁ‘ﬁL CMIC 819ce gém {oﬁo treamlePtIumh?E? l11(533 %1‘ 150910 >00
t SQ?P@%%%Egﬁénggﬁadn1nlj%ﬁied in a d|V|ded dosg

schedul e, Figiidha scitprrlat Hewing shedevels of selale antymsolule AB fractions
aatimneﬂ fdnt tedndgonis mica bt Bllovinp teatheR e BT €052 Bhethodology as per
Agay nipstrations are given preferably at |east every

two hour SF ﬂ:r’l gt ghg\k’{n E’Lg? s% 119 ! ahsecp Iﬁlasxﬁa concentrat18€salr1m €
O P R

di vi ded- d6&¢M Egigrmphshewing b dess n@nslae@i@mammtrgionmf i on
FBTPAS fellowing UV (2 /K e) aiboral (3 0end/Ky) athihistrutiad t edts; an

l nterval figap) Is'ﬁ%r i Jh%mgﬁ%&e Sdrhnisbdh ﬁy&ueﬁﬂrﬁeﬁsw
glf 9 I}cﬁfow&hgﬁ gnd orﬁgf{ éog{'}gau ng a% bl'ood
ecreas Sacio]y %t he
rmX| mum 2Bl oV SR &‘F’P@’(“dtﬂl?ém? Gopespieations of
SEHRILOR? §<t11|0mng Y7 (2 K g gndt ogal (ERinre18g) mdrainistefidrac tatsy e cont ent
of acti \Re. 8gQMkaph furfulaBsiky t@%ﬁfect@@@ oAl 1), RO N 6330 TREE
$HPIRI H&ﬁIB Tal@ga 191' sﬁﬂlﬁlgfdd?ﬂ&uﬁgx El %:{chgno%e b?an?s [methodology

corresgifﬂ [ ng I nterva rom eac
a

EXo i it tion, preferably when the plasna | evel
Fig.6isa graph showing the immunohistochemistry of PBT 1033, PBT 1038,

PBT 1051 and PBT 1052 on amyloid plaque abundance in transgenic mice brains [methodology
as per assay 157];
Fig. 7 is a flow chart of subjects studied;
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has decreased to approximately from 10-50% of the

i mredi atel y-preceding maxinum It will be understood,
however, that the specific dose |level for any
particular patient will depend upon a variety of
factors including the activity of the specific
conpound enpl oyed, the age, body wei ght, general

heal th, sex, diet, tine of adm nistration, route of 10
adm ni stration, rate of excretion, drug comnbi nation
and the severity of the particular di sease undergoing
t herapy. BRI EF DESCRI PTI ON-C% THE DRAWNGS Fig. 1 is a
scatterplot showing the |evels of soluble and insolule
AP fracti dis 8 apBraplistshiwiesindar change Chl3 gpertines froncieselinedi ns

f obgniime #biitiey @Sdssvrsat witi AIDAREE) ih (Anslo £ of kB placebo and (B)

[ sRkinode! BAYAS “@tﬁﬁ u@aﬁrﬁéﬁ’ ard Ness-ev @ely fekRa m%at,loé 258! Rire-

shovm e and 1 nsolule
Fac ly%irz%cveﬁ(gh? 58%)1'( é@ans" ﬁ nice br a| ns
foI | ow ng §# 8&11%@13&5 Sw“tﬂrs mmﬂhmetséhwmsqe fipgeppseline in plasma

[ B8}t hyedoindgythasmpeiCCas phyebd dnd;(B)20atificgion By degcrigy as in Fig 8.
seatjarg@ipt showing the levels of soluble and insolule

AR fracti t
(o Lo I LR K &%gfi&iag%ﬁ?a%%o% 2=
aR8mp 2 ?P"iﬁ’fﬂ@ U by ams ok fQswleeheiPtg t he dose

nor mal i sedigplhis preraphehevdng telative gipogey fn belRRBipral @33:S-cog) and

f bib¢hemicalgplésMalCRF AB) 1K@k oadi theodudde of 80, g/ Kg) -

adm nistration to rats; 25 Fig. 4(b) is a graph

S | he dose nornmal i sed plasma concentrations of
M@fol lowing IV (2 ng/Kg) and oral (30 ng/Kg)

adm nistration to rats; Fig. 4(c) is a graph show ng

t he dose ribe medniicenll pévalsariescgiod detetail &y wans refdrencdRisTy td G50

f phbvang fvg-linving 2xafgleXg) and oral (30 ng/ Kg)

adm nistration to rats; Fig. 4(d) is a graph show ng
tg%flda?se normal i sed plasma concentrations of 30 PBT

1 ollowing IV (2 no/Kg) .and oral (30

admi ni str ﬁtIfyéfg?x’fq&}mPlﬁlﬁ'g reapprylic agid;1{Shradgr 4 gy E’gﬁ?ngmrl si ng

t Wérowqﬂl@eleneéfcw@@iwsrsmder PET19893BchlERThidggquinohRB (Wang
1651 196 1daRdg &1 5B 7D -sfihetidigltasree i (Babat kel AFR7) 1996), 2,5,7-
tﬁ@ﬂ&&@ﬁ&&oﬁﬁ’ﬂﬁoﬁn@fﬂi‘b%v&ﬁﬁkm qgg@ 3Y7-di ARord ¥ benBx I uinoline-

121'&]:arboE Ig 3%1 dn@ar%s:?n {P %?%%ﬂh%%ﬁ%mgcb%?ydi%@mo% Zgg.“‘srshon et
1%? lan‘bchb@rg “PEFEexy aﬁm%% PRbogoAs SthHsee s Richaydyet al, 1997)
tang eyl - Wt@@nﬁwémﬂéor{dﬁﬁlmd% ko §6) veese moeprredizpsadinglts fie
Hitgaturé. Ti% féllotvin@\vorgdands/raaens Wje @ik Sd SohnidtbroRdly: quinolines: 2-
methyl-quinolin-8-ol, 8-hydroxy-quinoline (8-HQ) and 5,7-dibromo-8-hydroxy-quincline were

purchased from Fluka; 4,8-dihydroxy-quinoline-2-carboxylic acid, 5-chloro-7-iodo-8-hydroxy-
quinoline, 5,7-dichloro-2-methyl-quinolin-8-ol and 5,7-diiodo-8-hydroxyquinoline were
purchased from Aldrich; amines: histamine, 2-aminoethylyridine, 2-aminothiazole, 2-(2-
aminoethyl}pyridine, 2-(aminomethyl)pyridine, 5-methyl-2-aminothiazole, 2-aminophenol, 1,2-
diaminoethane, glycine, 1,2-phenylenediamine, di-(2-picolyl)amine and 2-(2-
methylaminoethyl)pyridine were all purchased from Aldrich; aldehydes: 4-
imidazolecarboxaldehyde, 2-thiazolecarboxaldehyde and 2-pyridinecarboxaldehyde were all
purchased from Aldrich; azoles: pyrazole, imidazole, methylimidazole and 1H-1,2,3-triazole
were purchased from Aldrich; boronic acids: 2-(trifluoromethyl)phenylboronic acid, 2-
methoxyphenylboronic acid, o-tolylboronic acid, 2-fluorophenylboronic acid, 3-



10

15

20

25

30

-36- Fig. 8 are graphs show ng nean change (SE) over
time frombaseline in cognitive abilities (as assessed
with ADAS-cog) in (A two arns of CQ vs placebo and
(B) stratification by severity within treatnent arns
[l ess-severely affected (ADAS-cog < 25), nore-
severely affected (ADAS-cog a25) (*p < 0.05; ** p <
0.01); 5 Fig. 9 are graphs showi ng nean change (SE)
over time frombaseline in plasma A(342 levels in (A
the arns of CQ vs placebo and (B) stratification by
severity as in Fig 8. (***px-0.001); Fig. 10 are
graphs showi ng nean change (SE) over tine from
eederyphraylperotiggeid, hmgberaptErylioRpicatigemglybaroninaddé- t wo
ddinsthypimits(phesyltptoacetid 2-famgplddylbirehic ki, thianaphtidhapboronic acid,
3RSy mﬁ&w&&@mm@w Hen%&}am Qfdat- ﬂﬁﬁ@ﬁéoﬁ%h@@d

Rﬂs&g (ami g%{lﬁﬁé&% i g)c a!ng Xn% 3—mt90§§é’n%1£g} &ncca%lérv%ge C?ﬁ

PR e 43 %w PP @mdy&% TPRige: 2t o | owi ng
ﬁ@ﬁh}{lth]ﬁiph@ﬁ]@ﬂ@lj@é@ﬁ@ P-ésthoxyearthenyBphenylzinc iodide and 6-methylpyridylzine
Brobyddr@X yiGuliutivalin TIEF) ZreteabiyMhliyQvalahlel(AlddBh s 2eryibeioniabheid

]a%%chas%dg prxgt{epﬁ)(éﬂﬁ'ﬁé’] glﬂh& vs%re%ﬂz!l %B'g}adé!n %gés%nﬁp g(f r

%]? I 0X

Vroul °é1}ﬁ°ﬂ1§jmé“f PZ"thé?i‘i)m SRR Mm AT
Yy N{SHypfg (m@rdeéton aVariap §giry 309 Sgometer Wileps otherwise indicated; J-Values
treigivhd io hertz8Miny elfecival/dptal weed recamiedldh a(Misiofend Qhiayell gkssal |,

38R meter, 7- di chl or o- 8- benzyl oxy- qui nol i ne-
2-car boxyl ic aC| d 18 (Carissim, , 1972),

Fafmmel B2iarSii5 0B RS %%Eﬁﬁaﬁ?éﬁ% A areme 48] &

ethyl ester 25 (Richard et al, 1997) 25 and

1- met hyl - 1H hi st afii ne hydr ochl oride (Durant et al,
1976) were pre et accordi hg @ e literature. The
followi ng conp Shoeagent s werEnSoudt ced

commercially: g% nolines: 2- ne#hyl®2gyi nolin-8-ol,

8- hydr oxy- qui nokisaex=( 8- HQ and RI=H Al-AID

5, 7-di br ono- 8- hydr oxy- qui nol i ne W& & *pkfr chased from

Fl uka; 4, 8-di hydr oxy- qui ntkdmaé- 2- car boxyl i ¢ aci d,

5-chl oro-7-i odo- 8- hydr oxy- qui nol i ne,

Brogedyiechi| or o- 2- et hyl - qui nol i n-8-0l and

53 ﬁa}ubmﬁca&ommamqﬁg 087 hA) w%ra@deﬁ% J&Hﬁ@d@@lﬁ@dﬁ off.om

@!drox benz{oHLazn"leq}y%ategl ? ’I‘H Sr’} oé)taﬂty% Eod?oxréuﬁ{olme- -CaT| eBoxyllc acid
ot D o gmine

gszmg r@@@ ered was dide-andlihemixvorstiase RT dir ¢ Girthe 16 h. The volatiles

wer thelveRye@ Redh.a Bl dtBs refiinif Preddive @dvE| aftaPuiRa@A By Solindr

Wolgéﬁly%g %ilaiydif)lﬁ X(.re{a@yz @ﬁ)lﬁ@fq%}ﬁbh d3 f)0§m9y El{n%he—}

élrbg)x;/h% Ia?chd[? (1?161113’&0?-4-3/1 -ethyl]-amide Al as a cream-colored solid. _

The above reaction was repeated using amines with 1 or 4,8-dihydroxy-quinoline-2-carboxylic

acid: histamine gave B1; 2-(2-aminoethyl)pyridine gave A2, 2-(aminomethyl)pyridine gave

A5/B2, 2-aminothiazole gave A3, 5-methyl-2-aminothiazole gave A4, 2-aminophenol gave A6,

1,2-diamincethane gave A7, glycine gave A8/B3, 1,2-phenylenediamine gave B4 and di-(2-

picolylyamine gave A10.

Using A8 as the starting acid, coupling with amines 2-(aminomethyl)pyridine gave BS and

histamine gave B6. Yields and data are given in Table 1.



i m dazol ecar boxal dehyde, 2-thi azol ecarboxal dehyde and
2-pyridi necar boxal dehyde were all 35 purchased from
Al drich; azoles: pyrazole, imdazole, nethylimdazole
and 1H 1,2, 3-triazole were purchased from Al dri ch;
boroni c acids: 2-(trifluoronethyl)phenyl boronic acid,
2- met hoxyphenyl boronic acid, o-tolyl boronic acid,
2-fl uorophenyl boronic acid, 3 - 37

met hoxyphenyl boroni ¢ aci d, 4-nmet hoxyphenyl boronic
acid, mtolylboronic acid, 4-

(di met hyl am no) phenyl bor oni ésa€i d,

2-fornyl phenyl boroni ¢ aci d, thianaphthene-2-boronic
alyogpdureB: 5- di f | uor ophenyl boroni ¢ aci d,

28 léh(cﬁjdx lqﬁi%lfﬂ@-ﬁ %é}b{dx?&ra&@ h fl 0@91 dO 5 QﬁanJﬂ o Q E %ﬁ?@@){y%o‘ﬁne-}

oro or 0 acl d
4°a%bf”%3’h° RO R e e e it SR e
el fnd rheCOS]I msi Puertiied JEF GmlATag rddedto thy rrgiden agd e mixge
5 rodgbiaf®: bef@reieraiditidnait BeN (9 Somii)ded th@amine (1.18 mmol). The mixture was

(dAMBkdaxs ¥ ihin@) R BinNGe voletiel Rere removed in vacuo and the resulting

%es(u%g &aa[’t }Zﬁ!n% yol ﬁjl Xy-qu 1n011|ne-2 xylic
a8 e

\3 Pyridyl boronic acid was purchased from Frontier
10  Sohapk D fPeepaatiby 612t AcethiiBs-Ry B 0W - duinohi C1IgE&d@e AN used as
supplied. THE was distilled from sodi um and
benzophenone under argon. 1H NWR spectra (6, relative

to 10 TMDS) ecorded on ian Unity 300
spectromet er Ot eTW s ted; J-Values are
given in hert Mass spectralggdatd wgre recorded on a
M cromass QJattl‘20 Il mass spectroneter. Exanple 1-

Preparati on of 8-hydroxy- EU|noI|ne 2-carboxylic acid
am des (Schene 1) 151 ©H OH HN A2 Rl =H, OH

i5 eﬂi;‘uﬁgueé&g bro de @b Bt +B6 mcheis quleﬂ%E)etﬁ’eE %“5%1%1 dl‘\added
]dtc?gm c 1{1% a stlrre% s%i}meo Pg') ?yd{ox%q}]lmolgne%—caﬁgg%m 23 Oé)n B ')%SIS én_lznboﬂ) in
Hvﬁylaﬁ.b@r (éq_lilé aﬁg g g)solatm& was allowed to warm fo RT over 2 h and
8tirteg dir RSy affuithreo® h.Tae Ractien Hiosuye was tharqudnchdd(wiGGatnrgted BHLETY
ARk fractef) withvEthyA Bebtachi (DhID% B)TElicltaiets (vdre tomblddd mikidd (NAfSLand
20 3hcHirfted DLBIAME B coﬁlaf&zd A, fpalg ofddge MR (dog \A%Sgsaﬁ @Bidsp@aagl

or a further

s
vo?atlﬁ%%'%gﬁgkg%gPﬁgﬁﬂ{%nvved in vacuo and the
E’Egﬁﬂgﬂlpé nﬂre[:ﬁ%ﬁtgl b 398 grohy %msme-a li':f[u!nglta?(ﬁ Ilydo rE)mee I?lo(gc cime 3)

N X g
P —_— . — P
N N N
ol OH a OH N‘OH
4 DI

Scheme 3

25 A solution of 2-methyl-quinolin-8-cl {536 mg, 3.37 mmol) in dioxane (8 mL) was added
dropwise over 3 h into a stirred mixture of SeO, (665 mg, 5.99 mmol) in dioxane (25 mL) at 50
— 55 °C. The resulting mixture was then heated at 80 °C for 16 h, cooled, and the solids filtered
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chromat ography on silica (ethyl acetate/i-PrOH/2 N
NHAOH, 6:2:1), 8-hydroxy-quinoline-2- carboxylic
acid[2-(1H i m dazol -4-yl)-ethyl]-am de Al as a

cream col ored solid. The above reacti on was repeated
using amnes with 1 or

4, 8- di hydr oxy-qui nol i ne-2-carboxylic acid: histam ne
gave Bl; 2-(2-am noethyl)pyridine gave A2,

2- (am nonet hyl ) pyri di ne gave 30 A5/ B2,

2-anrinot hi azol e gave A3, 5-nethyl-2-aniinothiazole
gave A4, 2-am nophenol gave 386; 1, 2-di am noet hane

g | yci ne gave A8/ B3, 1, 2-phenyl enedi ani ne gave
Bialf¥ gH@le?tg [2-congrnaaies il s r?ﬁ@u@wiéefﬁmqlmwsi:wam@mms’ ot kilica-
s@fﬁlﬁoﬁgﬂlwg’&&o(;lc b@lpgﬁiﬁgThi\ii dfﬁardai'ﬁ—h}d&xy—g]uinoline-}carboxaldehyde 4 as
2a {nawricoiouret ki (B fBytid, 61 %p4: 9B WSIRBEDRNA 5 10h4% AT NS 49RYS; 6, 1
B6) . L N, - 38 -

), 8.3 @L@'%%Z!bg _(({3'91&.%, L6 734 Kd% = g a“fag%lafgl%%‘i‘ fdcjs—g& 104730

(07 D gt P4 40 5, B BaGAR P syl

CHABERISHAP (60 mei WB6B 1P Dreryl wier 50mbok heamiat 1pIMOSIRO ErliS The
mrgjiphgawhﬂzlateﬂ bﬂﬁﬁm%mdwzgmmkm ra@fglswggfag&nt olff-‘?lﬁte
Ge mg, R0 ;@%@&aﬁf 4 ; added to the
resi(guggand)t e m xtﬁre gmgfglg? edgl?‘g}%)ﬂ@g%ore t he
aidinplie @D 20fmifdrabhyt-Gui mine (1.18 mol ).
The ?riexture was é%ﬁ?@%\%&%ﬁg RT. After 16 h,

the volatiles were renoved in vacuo and the resulting
resi due afforded, after col umm chromatography on

si i & the 8-hydrg ;\qui nol i ne- 2- xylic acid
e, Yi ekds~and re—g—i——v-en [ e 1. 10
Exanpl @ 2 - Prepardti®®n) of o MmN 0

a
2-?&0%%%01{8- hydr oxy-uinori ne O (Scheme cN OH 2 OH
Cl Schene 2 15 Met hyl magnesi bromde (1.2 nL of a 3
M solution in diethyl ether, 3.5 “was added

dropwi se into a stirred solution o N

8- hydr oxyqui nol i ne-2-carbonitril e 205 10&: 0. 588
mol) in diethyl ether (10 nlL) at-15=C. ﬁe resul ting
solution was allowed to wgrmto RT over 2 h and
stirred at RT for a further 4 h. The reaction mixture

was then quenched with saturated NHACG and extracted
iy frostdpelinserapsldeinge primgDBIL6T M 6-885anmel} t1d MuOHES0 mL)
werightpehderdiydregncliNg 2601 pne(maloPBeric B e@icABPdle@bRS £ RTd
hhe 4111;%j thé agg@ﬂm@ gf@ledgg a8d ﬂi{rc%giﬁﬁ RAGRd $lch S ded 8- Bomethyi-
in-Sol E : : bS S0 nd..are given 1.
al;&éli;nee ](3. Exg%k{te ogn S g?lezga rg,a ¥ I/ Z ﬁpeé:?;f gfga % this com ou.ns are grven

8- dzr‘oxy- qui nol i ne- 2- car boxal dehyde Oxime DI (Schene .

@(8-1‘:{3596%&%0 -2-ylmethyl)-guanidine E3 (Scheme 4)
N,N"-Bis(fert-butoxycarbonyl)-1 H-pyrazole-1-carboxamidine (54 mg, 0.174 mol) was added
to a stirred mixture of 2-aminomethyl-quinolin-8-o! E1 (25 mg, 0.144 mmol) in THF (5 mL).
After 16 h at RT, the volatiles were removed i vacuo and the residue provided, after column
chromatography on silica (ethyl acetate/hexane, 1:2), the (Boc),-derivative of N-(8-Hydroxy-
quinolin-2-ylmethyl)-guanidine as a colorless solid (52 mg, 87%). A solution of this solid (47
mg, 0.113 mmol) and concentrated hydrochloric acid (0.5 mL) in dioxane (1 mL} was then

stirred at RT for 16 h, and concentrated. H,O (2 mL) was added, the pH adjusted to 8 (conc.
NH4OH) and the mixture concentrated. The solid was dissolved in MeOH and the solution
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N 4 DI Schene 3 25 A solution of

2-nmet hyl -quinolin-8-o0l (536 ng, 3.37 mmol) in di oxane
(8 nm.) was added dropwi se over 3 hinto a stirred

m xture of Se02 (665 ng, 5.99 mmol) in dioxane (25 nli)
at 50 - 55 C. The resulting m xture was then heated

at 80 C for 16 h, cooled, and the solids filtered - 39
off. The filtrate was concentrated and the residue
purified by colum chromatography on silica

(di chl oronet hane/ MeOH, 1:0 - 40:1). This afforded

8- hydr oxy- qui nol i ne- 2- car boxal dehyde 4 as a
straw col oured solid (358 ng, 61 %9. 4. 1H NWR

( ODCHS)withSthflQeeRate. [Tk requltipf soli@wd4iltéred offjan 16 filtibte weh qon&n@fed
( Bra,solid. the,lattr, &br fotimntrmBmBtographydn siliba Cothyl Bélate/IFrBHBLONG 4:1),
8 fhrded ﬂ1'€|}1ﬂe c%mﬁcﬁm& fi3 as*lan %ff Q/lnte]so]'i@ (23 %@%Q%'):? éeglral t?a‘t'a areS%\veilr in

able e mxture of 4
rirol ) , hydroxylanlne hydrochlorlde (60 ng, O0.863

heated at 100 C for 15 mn.
%cgtwgﬁ%ﬁ %S%@)Eégﬁf by filtration. This
pAcmlud:mdofthmncMeﬂm oitiolire8-6ll 1 G0 Dg, DL172asmmal) @f fAcydi( el) in
ﬁ);mﬂe ((§7mﬂ}3 awagos%red speet ro@érmgﬁt #hd OfonbdbraedC QRBRAS &ikmn

SQOwWn. 1 N

d omatogra I{y oh sqlca (emg/r ace a%)e%alve Iacetaguq,c]) -8 acetﬂysy quf)lmf]gls ﬁﬁolgless
OGO Ea?"/)-()oﬁ SRpiop o 3-apoymidop- g IREHPe T sl ma) and
K440 (Bxys. QaF ol & e @A (lyohahdi BHY (65 wK) was sDked 2L BY forg§ b
OV‘ﬁﬁﬁes AR rgmoa ey WMRAd buld $00 (BnL) added e pH bL1As ABttukH e hdjusted to
hydnogenal aldq&e @Lbltaae@sgsﬁléﬁwmmmﬂ R n£ 3Rk die. The
e cgnqloc I??w ] 1s a ;rs a crfmtnesgl d321 i3] / ?/\%ﬂ% (a ar able
GRS Phe VR 33ng f ?%’ nfad
Zlan1nonethyl qui nolin-8-ol E as a light brown solid

(126 rr% 82% ; spectral data of this conpound are
g]i?.vgwle i~ iReductyemjnation of 8-hydroxyquinoline-2-carboxaldehyde (Scheme 5)

N- ( 8- Hydr oxy- qui nol i n- 2- ylnethyl) guani di ne E3 (Schene
4) 20

NN -Bis(tert-b Xy carba.nyl) razol e-1 - car boxam di
ne (54 ng, 0.1 I) was ad d’ 0 a stirred m xture
of 2-ami nonet hy?™ qui Tolin-8-o El (®5 ng, 0.144 mol)

in THE (5 m_)
Scheme 5

Sodium triacetoxyborohydride (225 mg, 1.061 mmol) was added to a stirred solution of 8-
hydroxy-quinoline-2-carboxaldehyde 4 (200 mg, 1.156 mmol) and histamine (128 mg, 1.152
mmol} in dichloroethane (10 mL). The mixture was left to stir at RT for 16 h, nentralized
{aqueous Nal1COs), and concentrated. The resulting residue, after column chromatography on

- silica (ethyl acetate/i-PrOH/2 N NH,OH, 6:2:1), afforded 2-{[2-(1H-imidazol-4-yl}-

ethylamino]-methyl}-quinolin-8-ol F1 as a straw-colored solid (190 mg, 61%). The above
method was repeated using other amines: 2-(aminomethyl)pyridine gave F2 and 2-(2-
methylaminoethyl)pyridine gave F3, data given in Table 2.
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After 16 h at RT, the volatiles were renoved in vacuo
and the residue provided, after colum chromat ography
on silica (ethyl acetate/hexane, 1:2), the

(Boc) 2-derivative of N-(8-Hydroxy-

qui nol i n-2-yl met hyl ) - guani dine as a colorless solid
(52 ng, 87% . A solution of this solid (47 25 ny,
0.113 mmol ) and concentrated hydrochloric acid (0.5
m.) in dioxane (1 nL) was then stirred at RT for 16
h, and concentrated. H20 (2 nL) was added, the pH
adjusted to 8 (conc. NHS&HHland the m xture
concentrated. The solid was dissolved in MeOH and the
Fapuple 6 nRedyetiveamingtion with ypipss feoptiAamplesi(§gheme Ghe
resulting solid was fllterﬁd off and the filtrate was
concentrated to a solid atter, after col um
chr omat ogr aphy~on.silica (ethyl ace i - PrOH H2Q,
12:4:1), afflopded_the ti_t_l_e_conpouEB as an :
of f-white solild (‘ g, 94%; spectrg "Maja are gi ven
in Table 2. 5 2-Ac& am donet hyl - qui nol k-8t ol E2
(Scherre 4) A sol'atfton of 2-am nonetpgwquﬁmol i n-8-ol

nl%jé@ ocgduile %E%%%I.F)S a?cﬂag)ﬁﬁ C’%an{:laza boxa?de?s%x Fava (ﬂ?ﬂl(g
ErEReR

Lrre

Hdetyiesmts Gzﬁ?raﬁ%fhéfé? acﬁwa@ﬁhyé? FLH3 Fhanfgated with
Xe €8 seried) o BY/El priesk ety dhd siBctet ettoxysivninisblede as a
coI orless solid (35 ng, 799 . A solution of

ahgl ABL -3 ;wmqmemm Schde A0, 0. 128 mmol )

and 10 K2(£(2'1:%§3Ié 0. 362 mmIQ) in ﬁl\/gm (1 nm) and
H20 (0.5 nL) was stlrred at RT for 16 h. Volatiles
were renoved in vacyo and H20 (2 added. The pH of
the m xture was §§| Qted to—=7 (ZE;)[;&z and the solid
was isolated by fYItr&tion, washed W't i H2O (1 nL x 2)
and dried. The tftle corrpound E2 wasti4sol ated as a
creamsolid (21 ng, 76 %, %j'% tral data are given in
Table 2. 15 Exanple 5 - % tive am nation of
&-niityrtie 05y et} linolie-8-3 T@O B 0ed4 Rl T) end(pHaRA (@5 Fnhg, 2 BB Nk
Q'asCHELtH\At R ecdh 4 sleelFa:ito§§J3%fﬁr8 b 180 Eﬂl oduct was then purified by
{:orlﬁn%cg{ a%%%h?? 91 1cag§hy %‘gtgteﬂgfane 1% 0 glm p})rasz?l—yl%%go 1n-8-

WW&W&&?%H %%éwélfeéalfddé&ﬁs déyde 4 (200 ny, 1.156
Hirecrbyve aredediic stasepaated ¢sing @nidagole, 2-m&ipylimidagsle)and Hi-1,2,3-triazole to
glivel| 10 ekl Ehe erudfdoditt for 1A RS wikhel WiteMeas (loafll x 1)@ Std2r
ab, 3ﬂaztapftrjq§m9hn—§a%£uﬂ$ﬂn& B¥logddr 4(a§1 te NHIS e, 7800

C resul ti esi due, “after col umm
g%‘?%afrga% ogrhz‘is‘eIlfrc’dm?S A e ?‘ ?hyl acetate/i-PrOH4/ 2 N

NHAOH, 6:2:1), afforded 2-{[2-(1H i m dazol -4-yl)-
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et hyl am no] -nmet hyl }-quinolin-8-ol FI as a
strawcolored solid (190 ng, 61% . The above nethod
was repeated using other ani nes:

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

met hyl ami noet hyl ) pyri di ne gave F3, data given in Table
2. 41 Exanple 6 - Reductive amnation with am nes
fromExanple 5 (Scheme 6) Scheme 6 I~ NI~ N OH HN, R1
OH RRN,R F1 and F2 F1 gave GL - &G F2 gave H - H3
Fol  owi ng the procedure of Exanple 5, al dehydes:
2-1m dazol ecar boxal dehyde-gaxve G1/Hl, 2-
pyri di necar boxal dehyde gave &/ H2 and _
f‘)’(‘i“m’l&% ol’@eww)oéﬁﬂéwﬂear@mamymunqs Ka atked (Sthdoke 8) 5
FI' (G segjies) or F2 (H serles) Resul ts and spectra

data are olven in Tabl e[ 2, Exanmple 7 i

- 2- (Azof(e]: 8- hydrexyqul Nl Jnes—4-14 7y NG N
Rl OHO ‘ﬂl 14 Schéne NA wnxture N

2- chIoroOqU|noI|n 8-olyB 680 ny, O nwol ) and

pyrazole (152 ng, 2.233 mmol) 10 was heated at 175 C
in a steel autoclave for 48 h. The crude product was

then purified by colunn,%?@gmatography on silica )
£-8tdMbbropne O%%ﬁ,hgmol) washdch B ¥ed mi hl 7 0~
A M‘g el e A R
q Iﬁ#)d‘éi eﬂded ang thergiiiye ¢chmt'dzmh dicklordmethane (10
IBH-X i) Z‘h@trﬂctsm cembined agd aolcediZhted ety Sthdr440 nlit) &vaCLdd&ifo the
Rli@duet thd @dulthd mi@s. WRER %S!:cé%l%éiy d}ﬁ% L(Ia'!éh , 20 a:%& Rl Sn%
?iaz\é@ 231ﬂ7§e2£e;1ts %g:%;lﬁ: Zfaztv\%ﬁ%pgry é/n sILh%a ?%17,1' n- 1? r@orééd 5
ore '105?3"&8%%@6*@?4? %5 35 SR a0 gﬁg%ﬂmr{c%lb)l XX
5’ (A4, 4715 32d 4dp) B, 852 (dbPelphznd Bi4ohieT 98 (s, 1 H), 7.53 (dd, J=4.2 and 8.4, 1

1. &H (ox leZ 148 (d /8-0hy/Hix: Ty stitiedidixtureas 5-Klloro K lddo(836BRHRyS)
duinolil¥5 (200 mg, 0.58 mmol), phenyiboronic acid (77 mg, 0.62 mmol), 2 N Na,CO; (7.2

mL), EtOH (1.2 mL) and benzene (6 mL) was added, under a blanket of argon, PA(PPl,)4 (20
mg). The mixture was stirred under reflux for 16 h, cooled and concentrated. This provided,
after column chromatography on silica (ethyl acetate/hexane, 1 :9), 5-chloro -7-phenyl-8-
isopropoxy-quinoline as a yellow solid. To a stirred solution of the 8~isopropoxy-quinoline
(0.339 mmol) in dichloromethane (2 mL) at —78 °C was added BCl, (1.36 mL of a 1 M solution
in dichloromethane, 1.36 mmol). After 2 h, the reaction mixture was allowed to warm to RT and
stirred for a further 2 h. MeOH (5 mL) was added and the mixture was concentrated to dryness.
This process was repeated four times. Further washing of the remaining residue with diethyl
ether (2 mL x 3) provided K1 in 91% yield. Data in Table 4.

In a similar fashion, reaction of 5 with boronic acids: 2-(trifluoromethyl)phenylboronic acid, 2-
methoxyphenylboronic acid (Note cleavage to the 2-hydroxyphenyl derivative), o-tolylboronic
acid, 2-fluorophenylboronic acid, 3-methoxyphenylboronic acid, 4-methoxyphenylboronic acid,
n-tolylboronic acid, 4-(dimethylamino)phenylboronic acid, 2-formylphenylboronic acid,
thianaphthene-2-boronic acid, 3,5-difluorophenytboronic acid, 2 A-difluorophenylboronic acid,
3-thiopheneboronic acid, 3-fluorophenylboronic acid, 4-fluorophenylboronic acid and 3-
nitrophenylboronic acid; and isopropoxy cleavage with BCl; gave 5-chloro-7-aryl-8-
hydroxyquinolines K2-K17. Data in Table 4.
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2- Bronopropane (0.46 nL, 4.90 mmol) was added into a
stirred m xture of the 5-chloro-7-iodo- 5

qui nolin-8-ol (1.00 g, 3.27 mml), K2C03 (1.86 g, 13.5
mol ) and DMSO (10 nlL). After 16 h at RT, saturated
NHACL(10 nL) was added and the m xture extracted with
di chl oronethane (10 nlL x 3). The extracts were

conmbi ned and concentrated. Diethyl ether (40 nL) was
added to the residue and the resulting m xture washed
successively with 2 N NaOH, 4420 and brine, and dried
(Na2SO4) . Subsequent col um chr omat ography on silica
(Tewmyle 93 Beepatatisriyd R and-7-bromd-8-bf drexy gdublBesE] — L2 (Scheme 9).
chl oro-7-i odo- 8-i sopropoxy-quinoline 5 as a solid
(1.06 g, 93%. 5: 1H NWMR (CDC13): S 8.93 (dd J=1.5
and 4.2,11-1), 8.52 (dd, J=1.5 and 8. , 7.98 (s,
| H, 7853 (dd, .7=4.2and 8.4, 1 H), .§8 (m 1 H,

1.43( 6.0 6 H. stirged mxtlyre of

5-chly L i odo- 8-1i XYy - quinoli-ﬂb 200 nyg,

0.58 phenylboéfrlc acid (77 g, 19.%62, grol), 2 N
Et

Na2CO3 (7 2 ) (£.2 nL) and benzene (6 m.) was
added, under a bl anket of argon, Pd(PPh3)4 (20 15 np).
The mxture was stirred uSere% efl ux for 16 h, cool ed

%%&ugn rhggr o—clginoﬂ-ll'1 81 it \%Ech ogfo%ang fo&l?\m?%tge mgmod disméljed in

r oma n SI | ca
SRl e 5P oo san e B § (T B MIGCROR, 3 [y
Jol-§ ahd 4ol B), &ﬂs ﬁd@ gl Said§th b, 60 G.HED, 7.52 (dd, /=42 and 8.4, 1 H),
820 eoArH)PIBYE, . 1) 6 [H);1eess pOuBRInAnaA4y, SUB(M -+ 1, 50, 100 and
dbe NEDEQvEH NAKEHoh 2f tmw)th @m&%m&wva@%n@déi @ﬁﬁé Jptop B gfbhip

X{l}tm%m El'é/'ﬁq%%wééﬁ@gdac Ilecgﬂx? rCSHFoEﬁﬁiﬁ @atm apled).

RT and 20 stirred for a further 2 h. N@C}I 5 nm) was
Hotrerie HhdPredreation of Lif-diayh 8- hpdspryawineliaesadl + Msdlrl? ﬁres&'f-de-S-
TdrexyigninclessN2vaNs (Seypeatied four tinmes. Further washing
of the remaining residue with diethyl ether (2 mL x
3) provided Kl in 91%yield. Data in Table 4. In a
simlar fashion, reaction of 5 w tF 0 S :
2- (trlfluoronethyh)phenylboronlc ackd, 2-

phenyl bor g Cld (Not e cl 2ayva
3 [oxyphenyl .ceri
2- hhuorophenylb renic acid, 1
aci d, 4-net hoxyphenyl boroni ¢ acfd, nkﬁgkylborQ@mg
acid, 4- (d|nethylan1no)pheny|boronlc aci d,
2- fornylphenylboronlc acﬁdwmeimlanaphthene 2-boronic
acid, 3,5-difluorophenyl boronic acid,

greﬂa&h&l (# Q r’l(ﬁm}ﬁ%yﬁﬁgg I‘ hﬁ‘e@ M:i’— Mg’alrdty &Wﬁi’&&bﬁ’ ronic

n| c acid

df?’ﬁ’%‘l"ﬁw&ﬂ{ﬁ%ﬁe@ @edli-d and 3- nitrophenyl bor onic

Rertibn o0& @ diisdopqudpotineg- ob\tqéaewagmpwbinh fdB@%iBg thawethod described in
BrafBleBrofve B;7a%¢bm B 8-isopropoxy-quinoline 7 (93%): 'H NMR (CDCl): & 8.86 (dd,
J=1.5and 4.4, 1 H), 8.46 (s, 1 H), 8.33 (dd, J=1.5 and 8.5, 1 H), 7.49 (dd, J=4.4 and 8.5, 1 H),
5.40 (m, 1 H), 1.43 (d, J=6.1, 6 H). To a stirred mixture of 7 {200 mg, 0.51 mmol),

phenylboronic acid (143 mg, 1.17 mmeol), 2 N Na;CO; (7.2 mL), EtOH (1.2 mL) and benzene
(6 mL) was added, under a blanket of argon, PA(PPhs)s (21 mg). The mixture was stirred under
reflux for 16 h, cooled and concentrated. This provided, after column chromatography on silica
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3 0 hydroxyqui nolines K2-K17. Data in Table 4. - 43
Exanple 9 - Preparation of '

5-aryl - 7- brono- 8- hydr oxyqui nolines L1- L2 (Schene 9).
R By Br / Br / NBr NBr / NOH1 06 OHLI-L2
Schenme 9 Reaction of 5,7-di bronp-quinolin-8-ol wth

2- br onopropane foll owi ng the nethod described in
Exanpl e 8 gave 5, 7-di brono - 8-i sopropoxy-qui noline 6
(97%: "H NWR (CDC13): 5 8.94 (dd, 5 J=1.5 and 4.2, 1
H, 8.48 (dd, J=1.5 and 8.4, 1 H), 8.00 (s, 111), 7.52
(dd, J 4 2 and 8.4, 1 H), b422-(m 1 H, 1.43 (d,

J=6. H); nass ectrum mz 344, 346, 348 (M + 1,
@thylfe‘{?)ate&ﬁé?ne 304> 7rf§§9‘é’l:¥ -ISQRDPYY-quiRmEinstas @ pelio s@id (i sy e,
at1yd). Gawagn bithegipohpoxyarodp mllmmemaﬁodbhﬁnddmaﬂﬂ@xgave 5,7-

Odighdy1-8 hdrd 9\ int BA iNBNQHa QaLk tbRA G, et Exanpl e 8 gave
cénpoundghfﬁwgndmLz (dafgﬁl%@#hg'%qq ?ﬁ?o Exanpl e 10 -

Preparatlon of 5, 7-di aryl -8-hydroxyquinolines ML - M
Wl%@l?laafamsam%ﬁaﬁl dsayaga pitbe Fapeopouyzroup foyiszhe ne

1:@9&0\:1 owlifed fn Bxarhple 8 gaviRcomipoundNMR — MSNdata ih TEHH 4] IRthbkelcadds

| wWhere tie bodohiOid MimivEd ah'@rtﬁﬁu@ﬁl'ﬂ&ﬁ@he]sgz@f @%ﬂﬁéi&@ a Bxture of

| =
E’S-—aZyl?':@(foyS i8 rog%gr Eeg 81?:1? cﬁ - -1 opro oxywno%nwluflsccoﬂlg%
f arate BT éct 150pTOPOxy cleavage ta pIiO gr1pdﬁ> 8s hyglroxyguinglines N2 -

N ﬁ%ﬁ%b%ﬁédremwﬁwwnet hod described in
Exanpl e 8 gave 5, 7-di brono - 8-isopropoxy-quinoline 7

@Qaﬂ@le Iﬂ-ki’r%t(oﬁ)m @?chhﬁvrg -8 §’6d1£_1§if.iioxy-7*]7’ %lé[ﬁglglﬂ:% (éb(éch?ll 451)

and

H, 8.46 (s

(dd, J 4.4 and 8.5, 1 H) , .
J=6.1, 6 H). stirred mx
mrol ), 20 phenyl®boronic acip
Na2CCB (7.2YH),s EtOH (1.2 A

1,43 (d,

), (200 g, 0. 51
g¥ 1. 17 mmol ), 2 N
nd™bemzene

Scheme 11

A solution of 5 (0.576 mmol), bis(pinacolato)diboron (1.1 equiv.), 2 N Na;COs (2 mL) and
KOAc (3 equiv) was stirred in the presence of a catalytic amount of PACl(dppf) in DMF (10
mlL) at 80 °C for 3 h. The reaction mixture was then quenched with saturated NELCI and
extracted with diethyl ether (10 mL x 3), dried (Na;SOy), and concentrated. Column
chromatography of the resulting residue (silica; ethyl acetate/hexane, 1:1) afforded 5,5’-
dichloro-8,8’-diisopropoxy -7,7 -biquinoline (cdmpound ID 971) as a solid (56 mg, 22%).
Cleavage of the isopropoxy groups with BCl; following the procedure outlined in Example 8
gave Ol in 22% yield.

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

g e EN N
— T, D — ]
P - -~ =
N° N° N %
oM o
3 OH o \r 9 OH N

P1-P4

Scheme 12
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(6 m.) was added, under a bl anket of argon, Pd(PPh3)4
(21 ng). The m xture was stirred under reflux for 16
h, cool ed and concentrated. This provided, after

col utm chr omat ography on silica - 44 (ethyl

acet at e/ hexane, 1:9),

5, 7- di phenyl - 8-i sopr opoxy-qui noline as a yellow solid
(157 ng, 91% . C eavage of the isopropoxy group
followi ng the method outlined in Exanple 8 gave 5, 7-
di phenyl - 8- hydroxy-quinoline M in 91%yield. (See
table 4 for data). 5 Reacti#m-of 7 with aryl boronic
aci ds, and cl eavage of the isopropoxy group follow ng

% ?"db"tmé’ﬂ’?g %tl ined in Exanple 8 gave conpounds M -

ble 4). In those cases where the
Bottphloridadl. 422 0dns.80 med) s addet hopgisdastn 20 wamibtp abired shury of
SUEIUquin BRCd 41917500 )] ﬂ@dmﬂommqt(m@ngori 33 mmol) and AcCN (3 mL) at
%Ta rI'gé letu.fe%Qﬂl@n éuﬁgaoart 9P.0 Xy + %éfhene %ermﬁgt g aBd
9{‘), B@gégéil nolin I C coul
%E%?Fatfé%‘ Gihgy " P B BUF e S0
A extracts Giges-combipsd drdoiaglepd isyvotsiivriswig 1:11s0lutig® of sathrated

BaHCOH aad sokiiufh-thibsynops v ud 2).ahd AES(10RAL x 2)yend dE¥BMRISO )1 he -
P&ﬁﬁ@gﬁ%ﬁﬁﬁ?&tﬂvem removal gaar? after column chmmato gra%hyl on silica (ethyl
FedihRefd 1§~ Tl 2chdo i s Ul e e 1
NS@WH? iR Saeetony-BRgoriptline a8 sessprdebloratasineline oo me)
8 1H1\1T\@t1@D@13) 3 730 N7NABCO8])(721914dd) Jarichnd KOAGT)(7373 édy uFkav), 1 H),

WaB(dSkR 11160, 1.77 (bi) € HRhRSSpEeumD fn/2078 airal ¥ tib@yamount  of
PdC 2(dppf) in DM (10 nlL) at 80 C for 3 h. The

2-ER&iai20- mw}dx[‘y@lmﬁeMInen quenched W|th sat ur at ed

gl%g'téo 0%%%81 oEm—gﬁgg\glﬁ%} kgﬁl{qclepg{ph If 1%%5/][:\]16 gnlgocm%scnbed) in

- Eﬁ%ﬁﬁtﬁbﬁﬁa‘gﬂﬂ;ﬁ-wwwqw&m %ip &5 pisld; Y (FENVR{(FPEla) 5 2Ty |

Attt H). Rdx @ide/=7.0 at)8.0at Hp 7 & Md5/=52 ai(®.0, 1 H), 7.12 (dd, /~1.2 and
710,a ) or 808, 18y, ditd @Rs.9, mqqurcaku&ecrsblhﬁmhi o 92 A, €. e YRk
Mélzﬁ%ﬂ))z (§§1g?m§‘ﬁlﬁ‘ ' éjS QmEQB an g moys\ﬁ)qe as %de& Gowise
i R TR TR

by gaturatp NI} Gtle W%ﬂdez ?mefurﬁﬁa\r@@ U( fiefilqrpraathapmg (10 mpx
P Sta eorebink@ pxiragis Gire WeshedNith IXD (1OENIDEendDri@® Q0 GF), Biidd (Na;504),
and concentrated. Subsequent column chromatography on silica (dichloromethane/MeOH, 19:1)
gave 2-(pyrid-2-yl)-8-isopropyloxyquinoline as a yellow solid. The isopropyl ether was cleaved
according to the procedure of Example 8, to give 2-(Pyrid-2-y1)-8-hydroxyquinoline P1 (22 mg,
89%) (data in Table 5).

This reaction was repeated using: 2-(methylthio)phenylzinc iodide, 2-

(ethoxycarbonyl)phenylzine iodide and 6-methylpyridylzinc bromide to give P2, P3 and P4.
Spectral data tabulated (Table 5).
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Pl -P4 25 Schene 12 45 - 2-1odo-quinolin-8-ol 8 Acetyl
chloride (0.422 nL, 5.95 mmol) was added dropw se over
20 mMininto a stirred slurry of

2-chl oro-quinolin-8-ol 3 (500 ng, 2.79 mmol), Nal (649
ng, 4.33 mol) and AcCN (3 nL) at RT.5 The m xture
was then stirred at 35 - 40 C for 3 h, then overnight
at 70 C, and 5 concentrated. H20 (10 nL) was added,
and m xture was extracted with dichl oronmethane (10 nL
X 3). The extracts were conbi ned and washed
successively with a 1:1 sel uti-on of saturated NaHCO3
and sodiumthiosulfate (5 nmL x 2), and H20 (10 nlL X
Ajxample §3 o Pieparatiogd SOaljchlon2rmethglanphad-hydioaiqnindlingf(PRF 1047)
smh § Zdichloen D (adthylayred in-2§ 1 Afin € Qfublioln- s;lslr(nlsramsgr(sahme
silica (et hyl acetate/ hexane 1:8 -
2-1odo-qufnolin-8-ol 8 & a V\,hlte sollbl 268 ng, 35%

and a 1: 0\| nsepar.abl xture of —

8- acet &l0- qui rRE e and o N’ "

8- acet oxyw2- chI or o- qui no# | neMs( 360 ny) ° "MH NVR
(CDCI3): ®7.80 - 7.77 w2 H), 7.4 d J=8.1 and
8.1, 1 H, 7.73 (d, J=8.1, 1 H, 7.21 (1‘d, J=8.1, 1

H, 1.77 br, 1 H); mass spectrum mz 272 (M + 1,
1009 . 2(Ryrid-2-yl) - 8¢ bydr oxyqui nol ine M. Reaction
of 2-iod no,Ll‘n—S*o tmez br onmopr opane

fol | oW ng tHe Yfret hod “de cribdd in 15 Exanple 8 gave
2-i odo- SAso@oxqu nol i n in 84%yield. 9: "H NWR
(CDC13) - 7.67 m , 7.45 (dd, J=7.0 and
8.0, 1 H, 733(dd J=F'%and 8.0, 1 H, 7.12 (dd,
J=1.2 and 7.0, 1 H), 4.80(m 1 H, 1.49 (d, J=5.9, 6
H . To a stirred sol utionfctdred3 (29 ng, 0.093 mmol ) and
PdCl 2(PPh3)2 (5 ng) in THE (2.5 i) under an argon

gtﬂma@dge{zsneai y1mino/@ ga@&ﬁqﬁ% 51@4 avsgr 5 i ntS
pyr! Vsééﬁfn el (2 %o Y5h@fn!
THE, ulareqd N
w&@ylafala%*& e eLﬁf Rt %ﬂu&s’&) Pl BEAtPa A opeed VZ@“ i\% gﬁ §
db Blardroelae Thamrecinitate wpd thep isoljed viyfliradan s Wskpdavith dighylsther.
{kis providegliperd 5y%kdidhlotd223n¢tHylan1ito) 8-aydehxapuiniine (P ¥047),as dpaleed
Q&Bﬁ%@ﬁklssn@n%tygdm (DSl 4, SHODEEHEBTD (lﬁ,lOﬂHonms (d, /=9.1,1

r I I

e ag% @?%ﬂo-?%d?é@;%%%%%E%“?n%%%%ﬁ% #
%Ifd‘g soI r‘?é“ EBETY et her was cl eaved
accord| ng to t he procedure of Exanple 8, to give
2,7-{Didhtor €18-Bydthyy-Bedeytyl-pye faipu2-plodming-q nol{(n2 ZPBD1056)25 89%)
(data in AT@QIH& o':'f)s 7-d75mb§o X BAGdaPid- 28 8rok PRI ¢1 b5 1]

2- ﬁ%%‘(h))ﬁ: car pro ny n terzt? ﬁgp g%lgm%%{fo c‘jme (0.6 mL) in dimethyl
GPFI RS FETRE R e Sl Agmpim goridggosipn wes
&‘igt@ﬂ ﬁ:|e mipeare weschdctad with ‘(1qf'é13¢1‘@ﬂ13ye (30 mL x 3). The extracts were

combined, dried, and concentrated. The residue, after column chromatography (silica gel,
dichloromethane), gave 5,7-dichloro-2-methylamino-8-isopropoxy-quinoline 11 as an off-white
solid (938 mg, 78%)."H NMR (CDCL): & 8.13 (d, J=9.0, 1 H), 7.28 (s, 1 H), 6.69 (d, J=9.0, 1
H), 5.10 (m, 1 H), 4.90 (br, 1 H), 3.11 (d, /=5.0,3 H), 1.43 (s, 3 ), 1.41 (s, 3 H).

To a solution of 5,7-dichloro-2-methylamino-8-isopropoxy-quinoline 11 (200 mg,
0.701 mmol), racemic-BINAP (17.5 mg, 4 mol %), Pd,(dba); (12.8 mg, 2 mol %) and sodium
tert-butoxide (78.6 mg, 0.818 mmol) in dry toluene (10 mL) under an argon atmosphere was
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- 46 Exanple 13 - Preparation of

5, 7-di chl or o- 2- met hyl am no- 8- hydr oxyqui nol i ne (PBT
1047) and

5, 7-di chl or o- 2- (net hyl - pyri di n- 2-yl - am no) - qui nol i n- 8-
ol (PBT 1056) (Scheme 13) cl ci cIl 5C I NC C N
NHC NNH OHOHd M OM 10 PBT1047 11 cl cl 10 C

- NNM G NV OH M N 12 PBT1056 15 Schene 13

5, 7- Di chl or o- 2- et hyl am no- 8- hydr oxyqui nol i ne (PBT
1047) 2,5,7-Trichl oro-8-hydroxyqui noline 10 (200 ng,
0.805 mml ) and a sol ution- @f fethylam ne in ethano
(22 nil, of a 33%solution) were heated in a seal ed
V4 broppoptyfine((p56 npig 0.5% mola Fep osssesthaefyn sPhytion was then heated at
pﬁ’fﬂé(éfOpﬁ h.alcme 2nbremodysding (6.01 Gt d.104 @mél) Wisraddel oid h@dﬂlﬁg resumed

wesdtesher? b Thelie@dibyhix@tRk quenéﬁgd WithR 5@ led %Mgonde

5 0X
iy@d%&l g{cﬁorﬁngﬁaﬁlp %ﬁb %@ xgglthe 8)%:{21&% rxﬁ% eé gg an% C c%ed
%ﬁ& Beegav%rgty Whﬁ‘%ﬁ hrgmgtog@)hg sitica gel, p.}):h orqmg@n(:@eﬂla\mﬁgl 9
1100: |1.D 5,7- 711chlgr0(8b$0pron_oxb=|§2 (m@hAPyrfdin-2-1-abdino)-GuiBling 12, as def-wlhite
Isbiid (125 88 6¢°6), 'HNMR @&DCB:, 40 MUMSS .43 [HﬂCH Hahd 99,7 11,243 4,
2453 (1'¥k)+7 P ml10), 286664 7. ize(ﬁlpf bH@idX s %d 0, L L4 Gmy 1

U|;&g h ﬁ§%§ %é81%§y 32{{fnlon of

5,7-dic h | Shedsoproppd ethy LR hoe8-4R3 mmel yesulearst Witk boran thehlogide
Ac@udingrigribé procedmbgidixouge Piotgxs siia methatobdaamtcst, §,2didhig-sand

2yl QP EleOpRAdiL 056 -qhifol b BBt W drochfrbPAFIhLSewiidQ10

"Hﬁ[ v&}é?agde%tah{ ﬁngﬁ-[ 911the|$n-|;x wag%lgxgt&? 1‘.0(%S saturatecﬂ\l \?\g@e smhd
1

S0 Pt Tt NGB Lo P RGO Ry Gl £k

éW@W@W@wob@@uw thejtifecempogrd{PBE ri@f'émsraat)@@hlteﬁnled

(B8 inat R5%) AFINMR (BL0PI#0C Mz B 88 (dapkY.0 &mislol CH), g (d, /=04, 1

@), 7t Eo @daajved b asahd 8.0a 8, 7.41 (4, J—80 1 H), 7.35 (s, 1 H), 7.27 (d, J=9.4, IH),

528 @l FBLAEDr @1 BR Y afthfio- 8- 1 sopropoxy-quinof i ne 11
as an of f-wh

Example 14 — Preparation of 5,7-dichloro-8-hydroxy-2-(2-pyridyl)quinoline (Scheme 14)

mmmﬁ

o]

P A

IR

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

bromopropane (1.10 mL, 11.5 mmol} and anhydrous potassium carbonate (1.56 g, 11.5 mmol) in
DMEF (15 mL) was heated at 60 °C overnight. The mixture was then poured into water, extracted
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solid (938 ng, 78%.'H NMR (CDC13): 6 8.13 (d, J=9.0,

1 7.28 (s, 1 H, 6.69 (d, J=9.0, 1 H, 510 (m 1
H) , 4. 90 (br, 1 H, 3.11 (d, J=5.0,3 H), 1.43 (s, 3

H, 1.41 (s, 3 H. 35 To a solution of

5, 7-di chl or o- 2- net hyl am no- 8-i sopr opoxy-qui nol i ne 11
(200 nmg, O0.701 mmol), racem c-BINAP (17.5 ngy, 4 nol

%, Pd2(dba)3 (12.8 ng, 2 mol % and sodi um
tert-butoxide (78.6 ng, 0.818 mwol) in dry toluene (10
m.) under an argon atnosphere was - 47 added

2- bronopyridine (0.056 ni, -®0g584 mol ). The

or ange- brown sol ution was then heated at 80C for 3 h.
Metieety beetstedRfyml déntbe ¢QadslOmbihcd, @d E04l. Sniphirenwad gaddétwn
aBill(3l168 @j. Stgequ s tolanch chibBhto Qaﬂhjd (shibgel, 2thi.- accﬂ%eﬁﬁagt%ﬁﬁbmeﬂ

ITh X b 4 B WP s G ol\ﬁ‘it asSAHE 'ilsﬂ ﬁrgﬂég %5” S dg
t

R T R

r Bsil 466 ﬁ%lré‘“ &f3r coI urm chr onat ogr aphy (silica gel,

di chl or onet hianes/ofi§, Aaivbloro8lisdropoxy@0indng 13 (5.93 g, 20.5 mmol),

5soﬁmdll 16dMeQT23 331 SRANY aia%yyq Sdr B {1 VAL, By fnbnd) Braderotlirii@ (o R )
m&tﬂﬁ%@& f@g,ba%a@f& By v%ags Jge%%ﬁmgd theb {2ieBla g%gc@dﬁ?g

gethy elte G Oylgyx 3. The cibined extracts s stqfﬁl witly 1%@50(1@111 ttg_osp.]yhate

7303@01( rrate? b, drigd @ith riagdgsivgrsBlpipiteandiconcediratdd té-fiye dp ofdge(sotid

1(6.9H). PuficBfbn (s, colﬁmh‘hhrorﬂato%ﬂapl{;ﬁsﬂlca ot ethylac@@te/ﬁ&aneg(lkb)) /e

T'Jﬂ@mlhﬁ@ B F?%Morogt—lb&)r 8-1 uﬁﬁglmeqtl %z;wﬁﬂg% lid (X\@ﬁg, 58%), m.p.

C l.or cC

B0 AN ROLATD %fz? £ 0 Geome 3R Th 068 72
t FeibhEht B)5.47 (g7 Bhié7 6-3D

hydr oxy- 2 Pélhéituh yiilorjgy b]lS@imheIﬁlpdeleﬂ 369 mg i sh ool eapagldddhiea
hytiete D utiat dfdg-d(cAiéfd-2aBdo- 8- Mk @bxy(gholidaily (veag, Askdesbiand
%s ofir hB@mﬂj foogﬁl@er%%nﬁ%&? sﬁqnasghe% ik e§ @t%tﬂhz%i

c o u rm Iﬁrocli1 rrnfa E Waﬁ t}{?%i‘d%eg Idmp‘Tée ver 15
diﬂ&ﬁ?%%%%&ﬁf‘ewéws AT fexﬁ by 3%%4%%0@%%@ added and
cherpistureextdeBT wilDSI§] acaiste 439 ndf # 3)whe dombmmed dxttacts(dfigDandy,
93Aentraietil THYRsidslE6ANd, ﬁ&ﬁoohﬂzﬂa)chmﬁathréﬁy (sdlida goll =By10 and
SACQate/ﬂexEDes %))1& §ifhlord 8’%‘0% pg'nZylﬁlgmélﬁilg QS ash FitOsolid

397 s o skl Byl £ B
E}‘ %g 1H)37 (m, LED: B3 (il E)12 (5 B S P& TBh of
5, 7- di chl Beren t&Cﬂlnyd? @X Lot e?l\/byhltmw §1qkd¢rm¢ﬂnan®2’( Swomelrwas

BdJed ddbwisd to @kolddon bf 5,7-dikHBro-8-isofEhpoky-NSyridyl)qGholine 1§ (1.83 HH
@5@111:1%% it 8 chlodordethatd (3(gnL) £ °d dnab¥ b ah(;i'c)sphére N3 n!itrogeh. The mixture
was stirred at 0 °C for 1 h and then allowed to warm to RT. After 24 h, some starting material
was still-present (by TLC analysis). More boron trichloride (14 mL) was added and stirring
resumed for a further 4 h. The reaction was quenched with methanol (10 mL) and the volatiles
removed in vacuo. The process was repeated until the residue reached constant weight. This
gave 5,7-dichloro-8-hydroxy-2-(2-pyridyl)quinoline as the hydrochloride salt. The
hydrochloride salt (1.68 g) and water (20 mL) was then treated with saturated sodium
bicarbonate unti] the pH of the solution was 8. The mixture was the extracted with ethyl acetate
(30 mL x 3) and dried. The residue obtained after sclvent removal was washed with methanol.
This provided 5,7-dichloro-8-hydroxy-2-(2-pyridyl)quinoline (PBT 1052) as an off-white solid
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30 go OH N 15 PaT 1052 Schene 14 35 A mi xture of

2,5, 7-trichl oro-8-hydroxyquinoline 10 (1.14 g, 4.61
nol ), 2- bronopropane (1.10 ni, 11.5 mmol) and

anhydr ous pot assi um carbonate (1.56 g, 11.5 mmol) in
DMF (15 nmL) was heated at 60 C overnight. The m xture
was then poured into water, extracted -48- with ethyl
acetate (20 nL x 3), the extracts conbined, and dri ed.
Sol vent renoval gave a brown oil (3.15 g). Subsequent
col um chromat ography (silica gel, ethyl
acetate/hexane (1:9)) affordéd

chloro i,s0propoxy-quinoline 13 as a white
3?%%%3@ 3085 N G 208 e, 5105 R, 0CDEL 8, 1
$2 (g 3 )&32@alfﬂémﬁ(s1HHV62En64D(s 1 H, 7.45
(d, J=10, 1 H, 515 (m 15 H), 1.46 (s, 3 H, 1.42

ARAT 49)"“‘ LA s o R

de (12.3 g, 82 mvl) and

~acetyl chioride (1.4 mL, 20 nmmol) in acetpnitrile (30

m) was _kQeafed under reflux

was t hen| pourjed +nat-e=-wat and extrast e et hyl
acet at & (toNnL x 3). THe TFo Draved ext rec washed
W th 1096%od|un1th|osulph.te 10 sol uti on,”™waL&%, .

brine, dri'®d with nagne5|un1sulphate andm%@ncentrated

to give an orange solid (p.9 g). Purification via

col um chr omat ogr aphy (siIEca gel, ethyl

acet at e/ hexanes (1:19)) gave the iodide,

5, 7-di chl oro- 2-i odo- 8-i sopropoxy-qui noline 14, as a

white solid (4.57 g, 589 p. 97 - 99 C 'H NWR

(CDC13, 200 MHz): 6 8. +3=8.6, 1 H), 7.80 (d,

J=8.6, 1 H, 7.62 (s, 1 dd, e (m 1 H, 1.45 (s, 3

H, 1.42 (s, 3 H). 15 Paldadi um chl ori de

bi s(tri phenyl phosphi ne) (362 ng, 0.51 mmol) was added

to a stirred solution ofSchemels

5, 7-di chl or o- 2-i odo- 8-i sopropoxy-qui noline 14 (2.80 g,

3.7-3achioneB-ydroxyquinblind2ead oflieh(de30 nl) at room

t enper at W BlutiitoF5,7 ARhidioIABMYE fifinddh-811 16'(2§€%.58 mmo)) in 1,4-

%tﬁ%ﬁ Tﬁ@* )ﬁtﬁvﬁ(ﬁdde@ %&Ige%vér%%t mrre@ gus nsQon%f Me&%g okf&@ (1. 3ng

M AUEES %}fgq{%ﬁe }fﬁﬁ rrfLu :SﬂwgJ E fl?ef?sgl %%HXWF vfa%'ihenzhef'fed at 80
POl o SR RTECCRlie). TaeiEirete cpometsiod and the

IWI&Ltemﬁer verettingawithaitkthyd ¢tier €0 flx 33 @etedl es { B lovndolik (qBantitativee

ﬁaar)bm@dat@m W Géed irtthd @bbequdft Grep FRANGERIHATBBeatidd 8T NMR

(c%‘éﬂh%@ﬁ V1858, A £ GILMEN sHOEL PR 0P, S28!1 52

A%s q% acet hexanes

difehl or o- 8- I SOpr opoxy- 2- ( 2- pyrldyl)qU|noI|ne 15 as
a white solid (1.83 g, 75%, mp. 112 - 114 C. "H NWR
§, DRhEBDochaz- dMme)omeﬁylammhn-s-& Hy@rdchipride (PBT 108385 (m
1H, 7 @Aeﬂ{ ik (@"35 mL) v addfB drépvﬁ)e to DIz s(ulmlonlaf !r')/-’
cﬁch?o?o zg ﬁydro%yql_an11ne-25carb()xa1de§yd<Ie_Q7 (1.0 g, 4.13 mmol) and dimethylamine
hydrochloride (365 mg, 4.48 mmol) in 1,2-dichloroethane (50 mL). After 5 minutes, sodium
triacetoxyborohydride (1.2 g, 5.66 mmol) was added portionwise over 5 minutes. The mixture
was then allowed to stir at RT overnight. Dichloromethane (100 mL) was added, the mixture
washed with saturated sodium bicarbonate (50 mL x 3), dried (Na;SQOy), and concentrated. The
resulting residue was extracted with diethyl ether (50 mL x 4), the ethereal extracts combined
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20

25 Boron trichloride (27 nL of a 1 Msolution in

di chl or onet hane, 27.6 mmol) was added dropwi se to a
sol ution of

5, 7-di chl or o- 8-i sopropoxy- 2-(2-pyridyl)quinoline 15
(1.83 g, 5.51 mmol) in dichloronethane (30 nL) at 0 C
under an atnosphere of nitrogen. The m xture was
stirred at O Cfor 1 h and then allowed to warmto RT
After 24 h, some starting material was still present
(by TLC analysis). Mdxre boron trichloride (14 nL) was
added and stirring 30 resum®® for a further 4 h. The

ctio ue ed with nmethanol (10 nlL) and the
v o at're gaééqaé‘??‘rw 8‘{1 hyfroghlari acid (Frrd) pyeeddedant theapsateed
ARGentTatep & veeng| Tha propeseids eqpeat it fiite rowkiug hfter whlhing witgave
d;cmmmmr v, il @xy- d&eﬁ@rmﬁmsmdw 21&5511111@101 Barodiorddd BBT

afafsr!ré%ﬁcoﬁﬁ}eh solﬁ'&?%gh cf‘&‘ 2 18%0 s,
qq,gi MQIB?CEI }é na’t e EHI}B’IG%P ?gﬁ*l"d?%j@ biﬂﬁ%%f%gﬁvéé 2
:%ﬁés & %HS the extracted with ethyl acetate 35

(30 m. x 3) and dri ed. The residue obtained after

?@ép‘dﬁiﬁbn ﬁﬂmailormth%&hﬁﬂmwyltﬁlﬂm ﬁ-@ﬂﬂrhrochllﬁde PBT I‘1051)
7 dlchloro 8- hydr oxy- 2- (2- pyri dyl) qui nol 1 ne

5,
?%ET 10g ﬁﬁ; white solid 49 (1.25 g, 78%,
md;r) >23 BB Ex gl éd@sml)edmé& jchgorg-Br | 1
fydroxgq uzlphr(e&caﬂ)ﬁgaldehyde 1 (1.08 23013 318D s¢hmituiBigmethBlahihe (M
Lydlr{)chloﬁde&&th @&zla:ﬂmé-l)y,droaﬂﬁﬁe (T3 provikdd. 5, 75 niaad- £ ethylarhinomethyl-
iemanal hyaRdfrde (PBT 1051) as ap a]e str —colouredsohd (0 60 7‘V HSNMR
| 0
E?Zsé* hﬁz 3 9% @Bﬁl(g,js é’ 1 g{? e ?‘Jd rl;Cs' 1 Aol @
ﬁ?% RF?Lé 7 I\/bw Me. HCl  PBT 1033 Cl
Cl 41- N OH NHEt . PBT 1051 Schene 15 10
Bxarophi I6h| PoeparBiot ymbmmbmaiyamey Qoikolih DOX:Ab AGTY L6 [1-313‘5

ﬁxﬁdldiwctqm-@liyl]&nﬁd@tmh|1§§spcs@5e%t1§)y| quinolin-8-0116 (1.5
g, 6.58 mol) in 1,

= RS =
————— ——
cl mcow mmcooﬁ Cl /@YO
OBn OH OH HN
18

HN
PBT 1038

cl

~
0
N

QH HN
N
«f
N
/

PBT 1050

cl

Scheme 16
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di oxane (20 nlL) was added dropwi se over 3 h to a
stirred suspension of seleniumdioxide (1.3 g, 11.72
nmmol) in 1,4-dioxane (60 nmL.) at 50 - 55 C. The
resulting m xture was then heated at 80 15 C

overni ght, cooled, and the solids filtered of f
(celite). The filtrate was concentrated and the
residue, after washing with diethyl ether (10 nL x 3),
gave 17 as a yellow solid (quantitative vyield). This
mat eri al was used in the subsequent step w thout
further purification. 'H NMRl (CDC13, 400 WVHz): 8

1 6 (s, | , 8.69 (d, J=8.8, 1 8.37 (br, 1 ,

sgi-?l%ffrﬂ-ﬁrhai@gxyqamﬂoue -cqrbygylig acid 19 E)o 20 ( "

5, 7- Di chl drmixRregf frétibhidradibaapietjhgninokisi2nadbbati8achl 18 (2.56 g,

Qﬁzﬁ&g:ﬁ oA lcﬁﬁen@r&&i-rhylﬁa@nc adid (291&1)/&@%&% a{lgf‘ éﬁ%’ﬂ-)md\ﬁ?eﬁ
dQcp % TR rc%ulﬁﬁé Ijééicﬁlgwgs agﬁegoxa? aﬂ]e% %\g (30;mI. % 2)qThis

I ne-2-car
ng Vs *’?59 e E LR Satlino P arporlc 170 Bceiry wkd (385 940
$Oidn(13: 409N Gr 16 60 ol 81)( B (drl38.8, AD, 8122 B,
nfﬂ@tb%h7@hﬂuuﬂ125 triacet oxyborohydride (1.2 g, 5.66
ol ) was added portlonmnse over 5 mnutes. The
N then stir at RT overnight.
%’“ Do R ord B R boml b2 i g smice
éﬁs%ﬁth saturated sodi um bi carbonate (50 nL x 3),
dri ed (Na28oHing tethebroedvesitcibddatExahhie 1, 3, R4EtH drd-Bg
e&bdgeinokins2-eacbdxaetaed 1Msbhmginet tﬂfdo %J}@Bheﬁﬁgrﬂz&mﬁdé‘(kas

the2 6 Itaﬁslsealhy@rest éhgtﬁaz&gtt}at Gapgent T at ed
S Ol T

g”?ﬁgmﬁ?%ﬁ%ss
&ilfcage t"\ﬂlﬂ:"’é“’tﬁt‘t”ﬁ@’f‘?l’é%ql/ﬂ’ﬁef (12 Db A, Tviesletorly Wi t h

@Vc&pﬁym -Threatwxyliyasié [2-(1 H-imidazol-4-yl)- -cthylj-amide (PBT 1038) as a pale

Stxate-eblontell edlia (26 gty H ammsmmdﬂaél 400 WP N2BpRb 1), 9.74

ko c@manﬁ%(l UERCESTELN ??9 9 9,

?gb ,' 10 40 (br, 1H) 860 (d J86 1
H),792(S, H, 7.78 (d, J=8.6, | H), 4.83 (d,
Propargtiompof 5;:4)qich@_rga-hg@m@mhwne-z:c@@ogﬁp a@d [ (1-methyl-1H-
Bnidpak-adl)- ethylpflmlde (PBT 1050) (Scheme 16)

5, 7-di Ch'F@ﬂ Sekdind JFe IRV 5, ARGk 05 t%‘ )gjqumolme -2-

%ﬁ‘%&ﬁﬁq ié ﬁ%&% P -E m_]n%%é?)as tréa eﬁ wﬁgglf;ycgzl%iﬁgarbo Llee ?0 96 g}Jf{ 660

R N R S R ———
b}@w@@t)rgie (224 8 7iroinpl) sedss¢tiylantiner(§6 i deor 2 haTtiengtid was isolated

hiy diedinlad didevasiii kbt REthasba cme,ochmgl m&ﬁtv%u 69.diclBios-
BV -988b1iRe-7. cﬁto‘iﬁ c% ethyg amide (PBT 1050)
% so4e

QDRI 81010 YOS 50400 Ngﬁzp RNVR2S OB H
SH)B M)S’(lblil) 7.88 JSQ’I 7(‘3*(‘1\3’:%581'1)” 1R, 1 7). 908 (s ] HL 25§ (s,
THY 887 éh, 2313;818,(m]2H—]) 4.64 (s, 2 15 H), 3.14 (q,
J=7.2, 2 H), 1.32 (t, J=7.2, 3 H).
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Exanpl e 16 - Preparation of ‘

5, 7-di chl or o- 8- hydr oxy- qui uol i ne- 2-car boxylic acid
[2-(ifi- imdazol-4-yl)-ethyl]-am de (PBT 1038)
(Schenme 16) cl cl ¢l Cd NCo.. 1 I NCo.,, G I NO
OBn OH OH HN 18 10 N PST 103~N cl .11. I '\ C NO
OHHN N N2 0 PUT 1050 Schene 16 51 -

5, 7- Di chl or o- 8- hydr oxyqui nol i ne- 2-carboxylic acid 19 A
m xture of

5, 7-di chl or o- 8- benzyl oxy- qui nol i ne- 2-carboxylic acid
18 (2.56 g, 7.35 mmmol) andseoncentrated hydrochloric
acid (25 nL) was stirred at RT for 48 h, and then
chrawiet i atPedbaragordefyfrrbbse-5-Tilyddin Sslitquinatn-8- o5@ET d03ApES cheme
washed with diethyl ether (20 nmL x 2). This 5 provided
5, 7-di chl or o- 8- hydr oxyqui nol i ne-2-carboxylic acid 19
as a yellowsolid (1.78 g, 94%. 'H NWR
(CDCI 3/ DMSO-d6 (19:1), 400 MHz): 0.60 (br, 1 H,
8.53 (d, J=8.8, 1 8.22 (d, J#8J8, 1 H), 7.60 (s,

I HJI 5, 7-Di chloro-8-hydroxyqui nol fne-2-car boxylic

acifd ] 27)( 1k daz y1)-ethyl] ' de 10 (PBT 1038)
AeCof divhg t o t heaprgCed g o)=Te

5, 7-9i chl or 0- 8- hyd¥ oxyqui nol i ne-2s2carboxylic acid 19
(5970ng, 2.31 nnnlgi\QLcyclohexyleéihgdiinide (483

ng, 2.31 nmol), 1-hydroxybenzotria;EIe hydrate (316

ng, 2.31 nmol), histam ne dihydrochloride (425 nyg,
2.31 mmol) and triethylamne (0.5 ) gave, after
colum 15 purification (silica gelx,ethyl

acet at e/ i sopropanol /water (12:4: 1) 5, 7-di chl or o- 8-
hydr oxyqui nol i ne- 2-car boxylic acid
[ 2-(1Hi m dazol -4-yl)-et hyl]-ani d
pal e c

PBT 1038) as a

OH
PBT 1057

Scheme 17

Following the procedure described in Example 8, 7-chloro-5-iodo-8-hydroxy-
quinoline 20 and 2-bromopropane gave 7-chloro-5-iodo-8-isopropoxy-quinoline 21 (80%). *H
NMR {CDCly/DMSO-d;s (19:1), 400 MHz): § 9.09 (m, 1 H), 8.55 (m, 1 H), 8.10 (s, 1 H), 7.63
{(m, 1 H), 5.15 (m, 1 H), 1.49 (s, 3 H), 1.47 (5, 3 H).

A mixture of 21 {180 mg, 0.518 mmol), 3-pyridylboronic acid (76 mg, 0.622
mmol), KF (60 mg, 1.04 mmol), PA(FhsP)s (10 mg) and toluene-water (1:1, 10 mL) was heated
under reflux under an argon atmosphere for 16 h. The mixture was cooled, quenched with
saturated ammonium chloride, extracted with dichloromethane (10 mL x 3), the extracts
combined, dried, and concentrated. The residue gave, after column chromatography (silica gel,
dichloromethane/methanol (40:1)), 7-chloro-5-(pyridin-3-yl)-8-isopropoxyquinoline 22 as a pale
cream solid (20 mg, 14%); 132 mg of starting material was also recovered. 22: 'H NMR (CDCls,
400 MHz): 6 9.00 (m, 1 H), 8.08 (mn, 1 H), 7.93 (d, &~7.7, 1 H), 7.70 - 7.56 (m, 2 H), 7.55 (s, 1
H), 7.50 - 7.42 (m, 2 H), 5.23 (m, 1 H), 1.49 (s, 3 H), 1.48 (5, 3 H).

Cleavage of the isopropyl ether 22 (20 mg, 0.07 mmol) with boron trichloride
following the method outlined in Example 8, gave 7-chlore-5-(pyridin-3-yl)-quinolin-8-ol (PBT
1057) as a pale straw-coloured solid (17 mg, 94%). 'H NMR (CD;0D, 400 MHz): § 9.16 (m, 2
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strawcol oured solid (276 ng, 34%. 'H NVR (DVSO d6,
400 MHz): 6 11.40 (br, 2 H, 9.74 (m 1 H), 8.64 (d,
J=8.6, 1 H, 828 (d, J=8.6, 1 H, 7.92 (s, | H, 7.53
(s, 1 H, 6.83 (s, 1 H, 3.59(m 2H, 2.8l (m 2
H). 20 Preparation of

5, 7-di chl or o- 8- hydr oxyqui nol i ne- 2- car boxylic acid
[2-(1-methyl -1 H imdazol-4-yl)-ethyl]-anm de (PBT
1050) (Schene 16) Foll owi ng the procedure of Exanple
1, 5,7-dichloro-8-hydroxyqui noline-2- carboxylic acid
19 (1.00 g, 3.88 mml) was 6Beated vvith

di cycl ohex | carbodi i m de éo 96 g, 60 25 nmol),
TRt @b 4 e At bilah B0, D, 30460 i o 8.1, 1
TNy, 1D, H-08i(&%, Z+ilnead iy, dmchl oride (1.24 g, 7.67
nnnol) and triethylamne (0.65 nlL) for 24 h. The solid

0 2 S R0 0 B G

hydr oxy- qui nol i ne- 2- carboxyllc acid

[ 2- i-msthyl-ll—l-lmd zol_ - 4-yl) - ethyl] 'a i dg (PBT 1050)
as our | ess—needl €5 (099 ¢—209 . NVR ( DVBO- d6,
AQOKPES : S 10. 25 €5 Y IyH), 9. 10 ( M H), 8.14 (s,
HoF 7.83 (d, J=8.6,"I°H), 7.44 (d, ¥=8.6, 1 H), 7.12
(s, 4 H, 6.68 (s, | M, 2.95 (s, 3eeHps 2.85 (m 2
H, 2.15 (m 2 H. 52 Exanple 17 - Preparation of
7-chl oro-5-(pyridin-3-yl )Scieddl i n- 8- ol (PBT 1057)
(Scheme 17) N G NC / Nci N GHOO 20 21 22 | N
cl OH 5 PST 1057 Schene 17 Follow ng the procedure

descr | 0o, B BABLE £l S0 RU0; ol YL 19
POERTETe R Stiretpslugen of 591 5@;}3 lt:réqompmﬁ@e 23)(5 0B J$ mmopyin
VR {feGDAEBM DB @ A\ fifr1IGh, the mix4@Owdskizim to8TOndBloged to dtirkfra
Gurfher 4@ 1) The miibkyre WaskOnckifrated addkhe resid@Spart(tidhed betten efyikBetdtddnd
i NLf&IaHCbg 62%0 ﬁmsi,; l:i-)); Jd)ne oigthe4'l7-N—Q)§ide 2’% rk&ained as a precipitate and was
isolated via fiitration. The filtrate was then extracted with ethyl acetate (40 mL x 3), the extracts
combined, dried, and concentrated to give more 1-N-oxide 24. A total of 4.76 g (90%) of 1-N-
oxide 24 was obtained. "H NMR (DMSO-ds, 400 MHz): 6 8.74 (d, J=5.9, 1 H), 8.24 (d, J=8.8, 1
H). 8.02 (s, 1 H), 7.70 (dd, /=5.9 and 8.8, 1 H).

A solution of 24 (2.01 g, 8.8 mmol) and phosphorus oxychoride (40 mL) was
heated under reflux for 18 h. Excess phosphorus oxychoride was removed in vacuo,
concenirated hydrochloric acid (80 mL}) was added, the solution heated under reflux for 2 h, and
cooled. The mixture was then poured into ice and aquecus ammonia, adjusting the pH to 8. The
precipitate was isolated via filtration and washed with water. This material was then dissolved in
dichloromethane and successively filtered through short pads of silica gel and celite. The solvent
was removed providing 3,5,7-trichloro-8-hydroxy-quinoline (PBT 1058) as an off-white solid
(0.92 g, 42 %), m.p. 144 - 147 °C (lit. (Gershon ef al, 1999) 159 - 160 °C). 'H NMR (CD;OD): &
8.85 (d, /=2.2, 1 H), 8.53 (d, /=2.2, 1 H), 7.71 (s, 1 H); mass spectrum: m/z 248, 250, 252 (M" +
1, 100, 100 and 33%, respectively).



10

15

20

25

A mxture of 21 (180 ng, 0.518 mml), 3-pyridyl boronic
acid (76 ng, 0.622 mol), KF (60 ng, 1.04 nmmol),
Pd(Ph3P)4 (10 ng) and tol uene-water (1:1, 10 nL) was
heated 15 under reflux under an argon atnosphere for
16 h. The m xture was cool ed, quenched with saturated
anmmoni um chl ori de, extracted w th dichl oronethane (10
nmL x 3), the extracts conbined, dried, and
concentrated. The residue gave, after columm

chromat ography (silica gel, dichloronethane/ nethano
(40:1)), - 54 -

7-chl oro-5-(pyridin-3-yl)-8-isopropoxyqui noline 22 as
&xprple 19 ¢ Prepsrption of -anRQ-Sfedichlot§48-hydrdyqnigolipfe BBRTI060)N g
nedhene B) was al so recovered. 22: 'H NMR (CDC13, 20 400
MHz): 6 9.00 (m 1 H), 8.08 (n1 I H, 7.93 (d, J=7.7,

1H,77. 4O - 7.56 ( .55 (sCI 1 , 7.50 -
7. “5 H, 52 Fgli'l) 1. 49/ 087N8"F, 1.48 (s,
3 ~Cl eavage ofy opropyl 8 _ (20 ng, 0.07

le) W th boron trioehl oride follow.ng the nethod
outlized in Exanple 8z gave 27
7-chloro-5-(pyridin-3-yl)-quinolin-8-ol (PBT 1057) as
a pale strawcoloured solid (17 ng, 94%. 'H NWR
(CD%%D 400 MHz): 6 9,16 (m 2 - 53 H), 9.04 (d,

di

J=5. 1 o8- 93 (d =lw2 and 8.6,] 1 H),, 8.84 (m 1
H) , XY (dd, J=5.8 71, 1 H), 9\(5 1 H,
8 J=5.1 amm 1 H). Exawphg 48 -

Preo:?at|on of 3,5, 7‘WT|chIoro 8- hydroxqu|noIine (PBT
1058)* (Schene 18) 5 & cl cl C CreNeCl 1 C / N OH
OHO0 OH 23 24 PBT 1058 Schene 18 10

m Chl or oper benzoi ¢ acid (53183 of a 70% reagent, 26
mol ) was added portionwise to a stirred solution of
5, 7-di chl or o- 8- hydr oxyqui nol i ne 23 (5.00 g, 23 nmol )

h@7.ﬁiai1191roogf ﬁgtm,&lqrﬂ.ﬁgs caropo%hgméﬁ&ggr , the mixture

war m 48

e The niRedrE L RBHERRTY SPER I e Uty el e
B (L PisohBdnpt inetero by mbt s atded. drgwissover N Ksitiog of
201 giroridel(13 L) ig oidwofofm fl hal)wiNsiordindeni@yithe temperatedatas - 30
fir. @hd Pluti@tvers dudheaRdat 60 ST *ati@ds WirArihg dis Gab, if@her shiRey]
Eidriat @tng,) \e@@adhéa%&esﬁatr En@&&a%% Wy Lﬂa 36§d1 Yhe sBiGRInAE alfoéer qL
ool’st))RT anaeadggéltrlac(:t %eousamr 0 S Con ent L d
5 Bkt BB Sl SR 1y €2 5
@g{tr&&ed with d1ch10romethane (20 mL x 3), the extracts combined and concentrated olumn
chromatography (silica gel, dichloromethane/methanol (100:1)) gave the title compound 26 as a
cream solid (0.36 g, 29%). 'H-NMR (CDCls, 400 MHz): 5 9.04 (s, 1 H), 7.78 (s, 1 H), 4.51 (g,
J=1.1,2 H), 4.14 (s, 3 H), 1.46 (t, J=7.1, 3 H).

5,7-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester 27

A suspension of zine powder (0.70 g) was stirred at 20 °C in a solution of 4,5,7-
trichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester 26 (364 mg, 1.09 mmol) and acetic
acid (2.2 m!) in 1,4-dioxane (15 ml). After 20 minutes, ethyl acetate (20 ml) was added and the
resultant mixture filtered through a péd of celite. The filtrate was washed with saturated aqueous
sodium chloride solution (10 ml), dried (MgSQ,), filtered, and the solvent removed under
vacuum. The residue was chromatographed on flash silica (ethyl acetate/hexane, 1:9), yielding
130 mg (39%) of the title compound 27 as a white solid. "H NMR (CDCls, 400 MHz): § 9.51 (d,
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oxi de 24 was obtained. 'H NVR (DVBO- d6, 400 MHz): S
8.74 (d, J=5.9, 1 H), 8.24 (d, J=8.8, 1 H), 8.02 (s,
1 H, 7.70 (dd, J=5.9 and 8.8, 1 H. 20 A solution of
24 (2.01 g, 8.8 nmmmol) and phosphorus oxychoride (40
m.) was heated under reflux for 18 h. Excess
phosphorus oxychori de was renoved in vacuo,
concentrated hydrochloric acid (80 nL) was added, the
solution heated under reflux for 2 h, and, cooled.
The m xture was then poured into ice and aqueous
ammoni a, adjusting the pH-t658: The precipitate was
isolated via filtration and washed with water. This
et & § B O-4id: £ REN i 3B 4 H (R5=U2.@).ar 18wt BanaT énd
skidéesidi vely filtered through short pads of silica ge
and celite. The solvent was renobved providing

l,0X |no 1058) as an
?5 751’)1Z Ho-esglgétﬁ&g - gx@)ﬁ%ﬁ-ea oxylic 51 1& luﬁf f ?g 4 - 1217 C
( | it SHEKn ek 1chloI<g§gl)eﬂlq_}gglumolgne-@ cpoxyligueipRyl ester 27
((@3@@) 35 rgnolBang 5yc(r@nne FreaphPiratd (116)g) in@thad! (10 ml)IraRhedted dnder
thflux Tor 7 houtsS Updn cbfling,iBSife SREAINE WM will depdfd; THRAGhs 1sgl§tgd via
(ﬁM‘atld'n washedhA Ry eth%:%@ a.@rﬂﬂe&)’ %1 ?dmg %i%rﬂﬁ'ﬁ'gmd\é 9& éb? mg,%O%) a8 a white

PR ﬁ%%%“’fag aeHDELCD b o 1 958 ol PP, Sy 241
(P%cﬁwoé ![Ib)“ﬁél(bf&H)a‘*Qﬁl(S 00Et COOEI COOEI N C N C
N Ove. Me OMe 25 26 27 Cl C CI CO NH NH2 NH, NH2

GlA gk, 7-blichlbr-mbo inbline20 29.PBT 1060 5 Schene 19

“ 2 7 0l B DO Lo g S NS 35
NI By ORI s S s A P 0 T hip 1 M
s¥droshlogic)ac§2 gl), agetip @oidrFmil) anil pratePOmbfSoirrimg (v continhednags for 1
adlkeick, batir@ypwkds@d Gpof kvarhidy, to RT3 Héfeto@dheddt mixture was heated under

reflux. The mixture became homogeneous after about 30 minutes and heating was continued for

atotal of 6 h. Upon cooling, the volatiles were removed under vacuum and the residue
partitioned between ethyl acetate (20 ml) and 10% aqueous ammonia solution (10 ml). The
layers were separated and the aqueous layer washed with more ethyl acetate (5 ml x 2). The
combined ethyl acetate layers were dried (Na;S0Qy), filtered and the ethyl acetate removed under
vacuum. The residue gave, after flash chromatography (ethyl acetate/hexane, 1:1), the title
compound 29 (106 mg, 50%) as a white solid. 'H-NMR (DMSO-ds, 400 MHz): 5 8.48 (d,
J=24,1H),7.63 (s, | H), 7.28 (d, /=2.4, 1 H), 6.16 (br, 2 H), 3.97 (s, 3 H).

3-Amino-5,7-dichloro-quinolin-§-ol

Boron tribromide (2.0 ml of a 1 M solution in dichloromethane, 2.0 mmol) was
added to a stirred suspension of 3-amino-5,7-dichloro-8-methoxy-quinoline (104 mg, 0.43
mmol) in dichloromethane (10 ml) at —30 °C. Stirring was continued for 14 h with the cold bath
being allowed to reach RT. The mixture was then cooled to 0 °C and water (1 m1) added. The
dichloromethane was then removed and ethyl acetate (10 mt) and more water (5 ml) were added.
The yellow precipitate that formed was collected by filtration and dried to give 74 mg ofa
mixture of starting material and product (NMR analysis). The ethyl acetate layer from the filtrate
was dried (Na,;S0y), filtered, and the solvent removed under vacuum to yield 42 mg of solid
which was also a mixture of starting material and product (NMR analysis). The two solid
samples were combined and the components separated by flash chromatography (ethyl
acetate/2-propanol, 1:0-3:1). This provided title compound as the hydrobromide (30 mg), and



sul furyl chloride (15 nL) in chloroform (15 nL) whil st
mai ntai ning the tenperature at 25 - 30 C. The

sol ution was then heated at 60 - 70 C for 48 h. During
this time, further sulfuryl chloride (2 nL) was added
at regular intervals (2, 24 and 30 h). The sol ution
was allowed to 15 cool to RT and added to ice-aqueous
amoni a, adjusting the pHto 8. The m xture was then
extracted wth dichl oronethane (20 nL x 3), the
extracts conbi ned and concentrated. Columm

chromat ography (silica gel- sdi€hl oronet hane/ net hanol
(100:1)) gave the title compound 26 as a creamsolid
(1eco3@edgjtartmg onterial (7 R To €BEGIEe ofAGMidvHz7)dichBroquinlif-8-01 1
H)ydrotrortide fridl, watkr 4 mLwb hddef] saruraled NaBiCOLunkd) the gH ik 8( Bhe sedid
Has 1s!rlal%t§ élﬁmg ﬂlé? gtle]comgbuka PB%QGGO) as a cream S(ajg (25 mg, 26%), Idl -NMR

e- a |

e@ﬁdSB (81655 @%?%Prs {7 P b 23y

W%@% At Mo+ ! 36%|r?§fq°%‘wlybf3 ~Aginp- 5ﬂ chloro-qumolm 8-
tat hxdtdb@mieslﬂmnmowmmm-sau Careo Y H), 6.46.61, 8261 hy),
esdes, 186 (364 ng, 1.09 mmol) and acetic acid (2.2 m)
in 1,4-dioxane (15 m). After 20 m nutes, ethyl
acetate (20 mM) was added and the 25 resultant m xture
filtered through a pad of celite. The filtrate was
washed with saturated aqueous sodium chloride
solution (10 m), dried (MgSO4), filtered, and the
sol vent renoved under vacuum The residue was
chromat ographed on flash silica (ethyl acetate/hexane,
1:9), yielding 130 ng (39% of the title conpound 27
as a white solid. "H NWR (CDC13, 400 MHz): 5 9.51 (d,
- 55 J=2.0, 1 H, 9.15 (d, J=2.0, 1 H), 7.72 (s, |
H, 4.51 (q, J=7.2, 2 H, 4.18 (s, 3 H, 1.47 (t,
J=7.2, 3 H).
5, 7- Di chl or o- 8- met hoxy- qui nol i ne- 3-carboxylic acid
hydrazide 28 5 A solution of
5, 7-di chl or o- 8- net hoxy- qui nol i ne- 3-car boxylic acid
ethyl ester 27 (404 ny, 1.35 mml) and hydrazi ne
nonohydrate (1.0 g) in ethanol (10 m) was heated
under reflux for 5 hours. Upon cooling, a white
crystalline solid was deposited. This was isolated via
filtration, washed with ethanol, and dried, yielding
the hydrazide 28 (307 ng, 80% as a white solid.
H NVR (DMSO-d6, 400 MHz): S 10.32 (br, I H, 9.33 (d,
J=2.4, 1 H, 889 (d, J=2.4, 1 10 H), 8.02 (s, 1 H),
4.66 (br, 2 H, 4.06 (s, 3 H).
3- Ami no- 5, 7-di chl or o- 8- net hoxy- qui nol i ne 29 Sodi um
nitrite (180 ng, 2.61 mmvol) was added at 0 Cto a
stirred suspensi on of
5, 7-di chl or o- 8- met hoxy- qui nol i ne- 3-carboxylic acid
hydrazide 28 (248 ng, 0.87 mmol) in 1 M 15
hydrochloric acid (2 m), acetic acid (5 m) and water
(20 mM). Stirring was continued at 0 for |
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t hefé r etéat p(7$07Him) 6And nore waf EROr+D
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74 ng [of a mixture %pjj“starti ng material and product
(Nl\({tsr nal XSI S). et nyl O?é:e (&?CQSIEDMQ}I@[QIT 108G, N, 285 05 1
fll e “wag d d. 2S . | $38 1 328pmadh. 78 frel B8 s *
spl vent renoved g;gd“erNgHvacuum 740(??? féf%?gpd%fmz%’l d
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N anti TNecEYbiid,, Wass 1.5 6, e,ed
yii e¥édilng 4 he PBAG, 1966) ma B), 746 @ r-éfn
solid |(25 ny, ORISR 5 4’@6}” 361(3.3‘ 8. 15
(or, 1 H, 7. .quomm)l H), br, 2
H); ndss 5 sy 231 (M + 1, 100 and
66% rlespecti , 7-di chl or o- qui nol i n- 8-
ara7nydrobr om GCRDNEONIE) ) 6 16 @, 40 ([,
J=2.6,0 1 H), g{fqﬁ;(ld}lj) %51 17}27’%21.23(5‘1’;2 -
g7 - 5.20 (br, 2 H), 3.89 (m, 2 H), 2.60 (m, 2 1)
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Table 1 Data for Exanples | and 2. Product Method of
Product Yield "H NVR data Mass I D Preparation' (%
spectral data \ (CDCI3/DVsOd6, 19:1): 8 9.81 (m 1

H, 8.30 - 8.23 (m 2 H, 7.91 (d. J=9.0, 1 H, A A
N527.86 (s, | H, 7.68 (d, J=9.0, 1 H. 7.51 (m |
HNHH, 7.36 (m 1 H, 7.19 (d, J=4.0, | H), 6.94 (s,
1H, 380 (m 2 H, 3.03(m 2 H HN~ (CDC13): 8
9.61 (m | H), 8.60 (d, J=5.4, | H), 8.27-8.18 (m 2
H, 8.03 (m | H, 7.93 (d, A2 A0 85 J=8.0, | H),
7.77 (d J=8.3, | H), 7.63 (d-294 (M + 1) OH NH
‘]_Q'XSO’ | H 7 51 (d4 -8 0 | ol 7SQF\1£-]H‘5 1=8
HI7.24 Gm L 3390 (a2 7(;’%%2@( c%g,?,z )
A3 A 65 (CDO B) BB | b, 48emk2s, @28 (m 5 N!0
H[, 7.85 -7.25 (M 6HF272 (M+1) OH NH SILN U
(CDC 3/ DVBO- dp, 191&)~ 810.35|(br, | H), A4 A 81 8.38
-18.29/(m 21f), 7.58 (m |l Hf, 7.48 (s, 1 286 (M+ 1)
N[O H)| 7.40 [d, J=8.3, 1|H), |7.27- 7.20 (m 2 H), |OH
JINH 248 (s,[3H S "N\ (¢DOI3): 5 10.54
(tﬁ.‘-‘M =4-0—% ) 82 (bi’ 1 é\gg.o
(d,J=5|6, 81 H, 36: 8 18 &m u 77}%&0 2’31&1 )’J&gstr Bds @r + 1)
7,9 (d| J=7.8[ 1R .54~ 7| 30 yrg “ismﬂé;lz_,(m SO0 BELENH (m
2|H &\ N \‘) H), 5.05 (m, 2 H)
N—-—
&
ALD ~ (CDCL,): 5 9.60 (b, 1 1), 8.75 (d, /=42, 1 H),
B @D\(" 63 | 858 (d, /=45, 1 H), 828 (d, /8.6, 1 H), 8.08 | 371 (M*+1)
N (d, J=8.6, 1 H), 7.77 (m, 1 H), 7.68 (m, | K,
S i 7.58—7.15 (m, 7 H)
N"—-
\ y ilN
Bl —on (CDCIy/DMS0-dg, 19:1): 5 9.60 (m, 1 H),
\ 8.29 (s, 1 H), 7.91 (4, /8.3, 1 H), 7.68—7.65
A 77| (d,/=9.0, 1 H), 7.50 - 7.29 (m, 2 H), 7.15 -
PO 7.07 (m, 2 H), 3.40 (m, 2 H), 3.30 (b, 2 H),
.y T, 3.10 (m, 2 H).
o
HN 2/
B2 oH (CDCly/DMSO-d, 19:1): 5 10.11 (m, 1 ),
N 9.55 (br, 1 H), 8.63 (4, J~4.4, 1 H), 7.95 (m, 1
A 31 | H), 7.70—7.65 (m, 2 H), 7.58 (s, 1 H), 7.45
P (m, 1 H), 7.38 ~7.34 (m, 2 H), 7.14 (i, [ H),
1, T 4,96 (m, 2 H)
N‘-.-
> ‘
B3 oH {CDCI,/DMSO0-3g, 191 5 10.35 (m, 1 H,
A Q 78 | 837 (s, 1 H), 7.81 (m, 1 H), 7.59— 7.39 (m, 2
. D H), 4.23 (m, 2 H), 3.60 (br, 2 H)
N
H NH
HOOC)
Ba oH (CDCl,/DMS0-dg, 19:1):5 10.99 (br, 1 H),
A § 97 1 9.63 (br, | ), 777 (s, 1 H), 7.69(d, /=8.5,1 | 296 (M* + 1)
H), 7.50 - 7.32 (m, 3 H), 7.18 — 7.05 (m, 2 H),
PP 6.85— 6.78 (m, 2 H), 4.20 (br, 2 H)
QOH HN
O




(CDA 3/ DMSO-d6, 19:1): 8 11.34 (br, I H, A6 A 65
8.36 (s, 1.11), 7.59 (m | H, 7.56 (d, 0, 11 , O
H, 7.41 (d, J=9.0, , | H, 7.2 23 (d, , J=4..0, 1 H,
NOHNH7.19 (d, J=4.0, 1 H), 7.09 (m | H), 6.96 (m
I HOH), 5.00 (br, 2 H A7 (CDCl 3/ DVMS0-d6, 19:1):5
10.16 (m 1 H, A718.60 (8.25 (HL -.72n 2. , H, O
H, 7.67 (d, J=7.8, , 1 H), 7.57.57 -. 7.355 ( (m 2
H, NNOHdHND5.20 (br, 2 H, 3.89 (m 2 H, 2.60 (m
2 H HN 58 AS (CDC13/DVMSO-d6, 19:1): 6 10.35 (m 1
H), A62837(SIH), 7.815¢m1H), 7.59-7.39 (m 2 N
0 e—f—23—m—2 ..bH 360 (br,(”ml—" S”-'g'l\j“—z.: 5—m‘/1 A9
(¢Bai 3] 5 9. 01 H) , | 85131 Soa a3y BupD
(br, 1iH), 7.7 =§ 4] 1 H%{ 27 -755(m£4§d457@1r78{)&)22253652(1"f+1)
(M+ 1) N anfl 800¥ ¥H), 7.4("’(&*’ RE IV H, 7.33
(d,H\lHJ:3.4,H 7. 27 (m| 1 H), 724(d,J73,1
Hf, 5.05 (m p HN CDCII3): 5 9.60 (br, 1 H,
8175 (d, J=4.2, ,8638.58(d J=4.5, 1 H), 828
(dgg 3876, rlr 8- 08 37T M= &b, NS, (Fhy: 5 9oz 6 103, | H)’Ivf
+
T e | e e
N a }}g 4,09 (m, 2 H), 3.48 (m, 2 H), 2.60 (m, 2
OH HN
/=N HNLO
HNW
Cl1 ~ (CDCL): 58.31 (d,J=9.0, 1 H), 8.18 (d,
J . 98 | 7=9.0,1H),8.15 (br, 1 H), 7.60 (dd, /=9.0
N and 9.0, 1 H), 7.42 (d, /=9.0, 1 H}, 7.28 (d,
OH J=9.0,1H), 2.88 (5,3 H)

"See Experimental Section: A = General Procedure A; B = General Procedure B.




NN / Bl OH (CDCI3/DVBO-d6, 19:1): S 9.60 (m | H,
8.29 (s, | H, 7.91 (d, J=8.3, | H), 7.68 - 7.65 A 77
(d,J=9.0, 1 H), 7.50-7.29(m2H),7.15- NO 7.07 (m 2
H, 3.40 (m 2 H, 3.30 (br, 2 H, HNH3.10 (m 2 H).
N H-J B2 OH (CDCl3/DVBO-d6, 19:1):5 10.11 (m | H),
9.55 (br, | H), 8.63 (d, J=4.4, 1'H), 7.95 (m 1 A

31 H), 7.70 - 7.65 (m 2 H), 7.58 (s, | H), 7.45 / N
O(m | H, 7.38 -7.34 (m 2 H, 7.14 (m | H, OHNH
4.96(m2H) ~ &N_ B3 OH (CDCl 3/ DMBO-d6, 19:1): S 10.35
(m 1H, ATGS 78 8.37 (s501-H), 7.81 (m | H,

7%%%_]3“? ngﬁ 2. H),4.23(m 2H), 3.60(br, 2H o NH

d6, 19:1):610.99 (br, I H, B4 A 97

9. 613?3(%!, | H)Prdit, 77 (s, YRAH), 7.69 (EhMRJx8. 5, 1 296 Mes
(M+P1) | H), 7.50 - 7.32 3 H, 7.18 - 7.05 (m  Heclde
HIP'/ N|O 6 “X6.78 (m % H (Cn%gp"*gygji 8 -OQ-?E: 1 I%;HN
J (d) N o H): K ( =8, .\
HZN | /- 5 (cod 3/ Dmé ), 7.39 (4. §3:3,1§, .i@fd, s(m
| (H), A51 8049 (&, | H, 7.08esmenlH), 7.72 - 7.60
(m 3
El N (CDCL/DMSO-dg, 19:1): 8 8.12 (d, J=8.0, 1 H),
D 82 | 7.46-730(m, 4H),7.17 (d, /7.3, 1 H), 420 (br
N 5,2 H), 3.20 (br, 2 H)
H NH,
E2 = (CDCLy): 6 8.25 (4, /8.3, | H), 7.53 ~ 7.48 (m, 2
) 60 | ), 7.38 (d,/~8.3,1H), 7.30 (4, /~7.6, 1 H), 6.70
N {br, 1 ), 4.82 (m, 2 1), 3.53 (s, 1 H), 2.14 (s, 3
OH NH H)
o)\
B3 ~ (CDCL/DMSO-dg, 19:1): 5 8.89 (br, 1 H), 8.20
P 82 | (d,/=8.5, 1 H),7.56 (m, 1 H), 7.50 — 7.40 (m, 2
N H),7.33 (4,580, 1 H), 7.21 (d, /=75, 1 ), 5.30
O N (br, 1 H), 4.83 (m, 2 H), 2.88 (br s, 3 H)
HZNANH
FI = (CDCL/DMSO0-dg, 19:1): 6 8.02 (d, /=8.6, 1 H),
~ 61 | 7.50(s, 1 H), 7.35 - 7.20 (m, 4 H), 7.06 (d, /<73,
N 1H), 6.74 (s, 1 H), 6.30 (br, 2 H), 4.10 (s, 2 H),
o N 3.03 (m, 2 H), 2.84 (m, 2 H)
N
2 ~ (CDCLy): 68.63 (4, /~4.7, | H), 8.11 (d, /8.3, 1
D 86 | H),7.66 (m, 1 H), 7.46 (d, /=8.3, 1 H), 7.41 (d,
N J=78,1H), 7.34 (d,/=8.3, 1 H), 7.28 (d, J=8.3, 1
" N H), 7.227.16 (m, 2 H), 4.18 (m, 2 H), 4.02 (m, 2
N H), 2.60 (br, 2 H)
| o
) N (CDCL,): 5 8.53 (4, /=4.9, 1 H), 8.06 (d, /=83, 1
P 68 | H),7.59 (m, 1 H), 745 (d,/=8.3, 1 H), 7.40 (4,
N J=17.8, 1 H), 7.2 (d, /8.3, L ), 7.16 (d, J=8.3, 1
Oy N— H), 7.14 (m, 1 H), 3.91 (s, 2 H), 3.08 {m, 2 H),
N 2.91 (m, 2 H), 2.39 (s, 3 H)
2\
Gi ~ (CDCly/DMSO-dg, 19:1): 8 8.02 (d, J=8.6, 1 H),
) 77 | 750 (s, 1 H), 7.35 - 7.20 (m, 4 1), 7.06 (d, /=73,
N 1H), 6.74 (s, 1 H), 6.30 (br, 2 H), 4.10 (s, 2 H),
oH N 3.03 (m, 2 H), 2.84 (m, 2 H)
s
1-|NJ>/7 N)
H




H),7.22-7.10(m 4H), 4.57(m 2H), 4. 22 352(M+1) 0 (m 2
H, 3.20 (br, 2 H OH HNL N C H\*-O B6 OH
(CDO 3/DVBO-d6, 19:1): 6 9.92 (m 1 H), A 47 7.67 (d,
J=8.8, | H), 7.53 (m | H), 7.50 - 390 (M++ 1) 730
(m 4 H), 7.12 (d, J=8.0, | H), 6.76 (s, | NO H),
4.09 (M 2 H, 3.48 (m 2 H), 2.60 (m 2 OHHNH)
/--N HNIO HN .l Cl (CDCI3): 58.31 (d,J=9.0, | H),
8.18 (d, 098 J=9.0, 1 H), 8.15 (br, | H), 7.60 (dd,
J=9.0 Nand 9.0, 1 H), 7.42 (d,.F-9.0, 1 H), 7.28 (d,
J=9.0, | H, 2.88 (s, 3 #H) ' See Experinent al
Segttom—A-Cenerat—Progedure-A—B-—=CeneralProcedure
Bl 60 - Te » Data for 7kExa dﬂﬁié‘?si‘i dﬁﬁ%ééﬂéﬁéﬁfﬁ?s
Product| Prgdu€tYield JH NI\/R@%a%Hﬂ,ngB[nDﬂg,%l(&?ec ral
data D1 860"( | DVBO- d5, | 1957 L P OBt 208 1 |
8l 41 (s, | HZ\8/¢6Yd| J=8/6, | H, 8.03 (d, J=8.p, |
. g+N 747 (A1 H), 7,34 (d, J=8.3, 1 H), 7.p3
(pgr J=7.5, TOH T H), Z73@otiusod, 91} s €59 @, /48, 1,
(lcoal 3/ G101 1) | 558, 181085k, B71 0764 28, 157 (7| BOM'+ )
(b 4 B, 707 (d_37.3| t H nadD thn STk e
71 46 2'|-, sH) A3, ?\Igbr 2H) E200601HGBCIBY: 5 8. 25 (U,
JF8.3, I H),[7J53 -1 7.48 (m 2 H), 7.38 (d, J=8.3/1
H. 7.30 (d. ¥7.6_ 1 H, 6.70 gCN)-) (br, 1 H), }.82
(rﬁ3 2 H), (s, 1 , 2. 1&DQDMS@d;, 19:1): 8 8.11 (d, <83, 1 H),
P 51 7.80 = 7.65 (m, 2 ), 7.53 (4, J=8.0, 1 H), 7.45— | 363 (M*+1)
N 7.10 (m, 5 H), 6.76 (s, 1 H), 5,30 (br, 1 H), 4.08
OH N (m, 4 H), 2.94 (m, 4 H)
T pe
J =
H2 N (CDCl,): 3 8.57 (m, 2 H), 8.10 (d, /=8.5, ] H),
P 73 7.70 - 7.63 (m, 2 H), 7.62~ 7.54 (m, 3 H), 7.41 357 (M* + 1)
N (dd, J=8.0 and 8.0, 1 H), 7.31 — 7.14 (m, 4 H),
on M 4.03 (5,2 H), 3.94 (s, 4 H), 3.40 (br, 1 H)
N
Y




OHNHH O-~ E3 82 (CDA 3/DVBO-d6, 19:1): 5 8.89

(br, | H, 820 (d, J=8.5, 1 H), 7.56 (m | H, 7.50
- 7.40 (m 2 H), 7.33 (d, J=8.0, 1 H), 7.21 (d,

J=7.5, | H), 5.30 OHNH (br, | H, 4.83 (m 2 H), 2.88
(br s, 3 H H2NLNHFl (CDC13/DVMBO-d6, 19:1): S 8.02
(d, J=8.6, | Id), 61 7.50 (s, 1 H), 7.35 - 7.20 (m 4
H, 7.06 (d, J=7.3, NI H, 6.74 (s, 1 H, 6.30 (br,
2 H, 410 (a, 2 H, OHHN3.03(m 2 H, 2.84 (m 2
H N HNF2 (CDCI3): 5 8.63 (d, J=4.7, 1 H), 8.11 (d,

6 (m 416 468), | 7,41 (d, YHN
7.34 34 (d, J=8.3.3, , 1 HH), 7.28
H., 7.22-7.16 (m 2 H), 4.18
2

fd 2. 60( br, IPE‘IMP{)iaBl , F3 Mass spectral data
1447 8 06 (d, J=8.3.|1 68

fica; %
TS} . T y L %

H, 7.59 (M, 7.45,(d50588" ,‘d’%}%}%g'%fd{go d

J=7.8. 1 AP aen(d, | J=8. a%hmigﬂ)s&ﬁ;lz Aol Bye (%%.13, |

H91 (s, 2 H), 3.08 (m |2 H),

CHN H), P14 (W | H, 3
GN2D9l (m 2H, 2.89 (3, 3 H G (CDCl 3/ DVSO ¢,
1E I 5 N0 86 T ssd b praas g oo
(] ’ : & 8. 3 {43 h), 782
-| 7. 2?b(W{’§' Ot(S (d, d’?ig%%ngﬁpw)h (d,( .%4}1)73; I H.
) ’ ' 25
(m 2 PN HNN H ™2
3 ) - (DMSO0-dg) (400MHz); 5 8.96 (br, 1 H), 7.58 (d,
. 71 J=9.4, 1 H), 7.54 —7.49 {m, 2 H), 7.37 (d, J=7.8,
NN : 1 H),7.31 (dd,/=7.8 and 7.8, 1 H), 7.18 (dd,
OH NESNS J=l4and 7.8, 1 H)
4 o (CDCL,):8 8.34 (dd, J=1.5 and 8.8, 1 H), 7.86 (or,
N/ N 638 ;gIS), 3.58—7.48 {m, 2 H), 7.42 - 7.40 (m, 2 H),
. ,J=7.8,1 y 4. 'Y 3 L 'y
g );} { H), 7.10 (br, 1 H), 2.71 (s, 3 H)




61 & YH (CDO 3/DVMSO-d6, 19:1): S 8.61 (d,J=4.9, 1
H, 79 8.00 (d, J=8.3, 1 H, 7.68 (s, 1 H, 7.59 (dd,
J=7.5 and 7.5, 1 H, 7.42 - 7.13 (m 7 H, 6.71 (s, |
H, N4.04 (s, 2 H, 3.93 (s, 4 H, 3.90 (br, I H,
2.89 (br s 4H) HN H \ (CDCI3/DVO-d6, 19:1): S 8.59
(d"F-4.8, 1 H, 66 8.10(d,J8.5,1 H, 7.71-7.64(m 2H),
7.57 (d, 346 (M +l) NJ=8.5, 1 H),7.48- 7.37(m 2H)
, 7.32-7.14(m OHN3 H, 6.96 (s, 1 H, 3.98 (s, 2
H, 3.84 (s, 2 H, N3.80 (br, I H, 3.72 (s, 2 H IN
HNJ H3 (CDCl 3/ DMBO-d6, 19:43:-6 8.11 (d,J=8.3, | H),
5 3l s SR e  Mou@ ) . 7.53 (d, J=8.0, 1 H), 7.45 -
3G Profu 1) (Broddt (M T3k ©. /0 (S, Hu)data ©. SU ( DT, Mdks spectral
Hi, B.08 off N(m 4H), @ 94(m 4H ~ N vs H2\ data
CBCl 3) | 8.| ocirokso-d,+80): 33,16 (n, 1K) 9.03 / | 73
oo o2t 7\l gy | o
(M +1) and 8,6, 1 }{11)] I V. (a1, B%)
Hj, off H), 3.94 (s, 4 H, 3.40 (br,|1 H)
62.- Tahle 3 hnClta for! Exanple 7 Product Product ¥ield-
H MR data Masg spect [ al ssdat T A e Ao ok
8|73 (d, H) , | 8. 28 ( &), 7.69i, 9064 th, 1 E0/721 tl)=7.3, 8 280), 326 (M
(d, J=9.0, 81| (s, 1/W®G1EE (s, 1 N N~ HFL3%
7146 - |7. ,17.23 (m | H, 6.56 (m | OHN
His a (DMSO-d5)(400MELZ): 5 8.99 (d, /=40, 1 I),
I PN 96 8.57 (d, /=8.4, 1 H), 7.78 (dd, /=4.0 and 84,1 | 270 [(M- HJ,
G H), 7.62 (s, 1 H), 7.35 (m, 1 H), 7.18 (m, 1 H), | 100%], 272 [(M-
N 716686 (m,2H) . HY, 33%],
S |
K4 [ (CDCY/DMSO0-dg, 19:1): 8 9.19 (d, /=5.0, 1 H),
N 90 9.13 (4, /8.3, 1 H), 7.96 (dd, /=5.0 and 8.3, 1 | 270 (M*+ 1,
_ H), 7.73 (s, 1 H), 740 — 7.2 (m, 4 H), 4.10 (or, | 100%), 272 (M*
NG 1H),2.23 (5,3 H) +1,33%)
oL
K5 ] (CDCIy/DMS0-ds, 19:1): 6 9.19 (m, 1 H), .12
95 (d, /8.5, 1 H), 8.00 (dd, /=5.1 and 8.5, 1 H), | 274(M"~+1,
¢ O = 7.83 (s, 1 H), 7.54 (m, 1 H), 7.47 (m, 1 ), 730 | 100%), 276 (M
N (dd, /=8.3 and 8.5, 1 H), 7.22 (dd, J=8.5 and 8.5, | +1, 33%)
O L 1 H), 7.00 (br, 1 H)
X6 o (CDC1y/DMSO-dg, 19:1): 8 9.17 (d, J=4.7, 1 H),
N 98 9.10 (4, /=8.3, 1 H), 7.96 (dd, J=4.9 and 8.3, 1 | 286 (M +1,
O H), 7.91 (s, 1 H), 7.43 (dd, /=8.1 and 8.1, 1 H), | 100%), 288 (M
N 7.28 —7.24 (m, 2 H), 6.95 (m, 1 H), 5.00 (br, 1 | +1, 33%)
O I8 H), 3.88 (5,3 H)
OMe
K7 o (CDCIy/DMS0-dg, 19:1): 59.16 - 9.00 (m, 2
95 | H),7.92(dd, /4.9 and 8.6,  H), 7.88 (d, J=6.3, | 286 (M + 1,
O = 1 H), 7.22— 7.66 (m, 2 H), 7.07— 7.05 (m, 2 H), | 100%), 288 M
N 5.70 (br, 1 H),3.85 (5, 3H) +1, 33%)
MeQ’ O oH
K3 Ci (CDCIy/DMSO-d, 19:1): & 9.19—9.13 (m, 2
N 95 | 1D, 8.05-7.93 (m, 2 H), 7.54 — 7.48 (m, 2 H),
O 7.40 (dd, J=7.3 and 7.3, 1 H), 7.27 (d, J=7.3, 1
O N H), 6.65 (br, | H), 2.45 (s, 3 H)
OH




12 \ \ (CDCI3): S8.47 (s, | H), 8.34 (d, J=8.9,

7.82 75 (s, | H, 7.70 (br, 1 H, 7.57 (d, J=8.9,

H, 7.48 NN (dd, J7.5 and 7.5, 1 H, 7.39 (m |
7.28 - OHL~7.25 (m 2 H 13 - \ \ (DVBO d6)
(400MHz): S 8.96 (br, 1 H), 7.58 (d, 71 J=9.4, |
7.54- 7.49 (m 2 H), 7.37 (d, J=7.8, | NN\ |
H,7.31 (dd,J=7.8 and 7.8, | H), 7.18(dd, OH N-N J=1.4

and 7.8, 1 H 14 (CDCI3):5 8.34 (dd,

J

=1.5 and 8.8, |

H, 7.86 r, 68 111), 758748(m 2 H), 7.42-7.40
(m 2 H, NNI1\~ 7.28 (d,8&% 8, H) , 710(br | H),
2. 71(8, Ql—l\ RQ Table4 fnr Ex.am ' 10
and 11 ot i en@% 2 ‘g'm'fg ‘&pect r al
ID (% DCl 3/ 7@1{6“1)1590(&)11"15329(8 B (m 1
Hy, 9.0 1 H, 7.95 (dd,.F-5.3 and 8. 6,
1{H, 2 82(m1H) 758-742(m3
K105' 6 258 d od 9:1 &9241'5 ‘4{ ‘/4 H-K2
cl “(cod 1) &5 9@5%’ Ké; %3 éqsa,amﬂ's Wy CF3
\ {55 9. 11)324-%1-3‘7”8394 @!({‘73@8730 1
324 (M+ L e Rt R AR K
(d, J=7. /NH) 560(br 1Hn+
1+33% é}lgikﬁ‘@) don )’5 7
Z
JE14. 0, T o vbh a5t 0 % 2@13{) =4.0
and 8. 4 (,m 8.5 2, [ 1§, 8.00m, 1D, 7487, 35
(m | H )o 37 [(M \ 7.16-6, 86
(m 2 H (CDClS/ DMSO-d6, 19:1)| S
9&9 (d (CDCI/DMSO-dg, 19:1): & 9.04 (m, 1 B), 7.52
(m, 1 H), 7.81 (m, 1 H), 7.74 (s, 1 H), 7.38—
7.30 (m, 2 H), 6.88 (m, 1 H), 4.60 (br, 1 H)
F
K13 o (CDCL/DMSO-dg, 19:1):6 9.05 (m, 1 H), 8.81
o 43 (d, /~8.6, 1 H), 7.81 (m, 1 H), 7.67 (5, 1 H), 7.57
i O (m, 1 H), 7.07 — 6.95 (m, 2 H), 3.25 (br, 1 H)
SR
OH
F
K14 [¥] (CDCI/DMSO-dg, 19:1): & 9.00 (m, 1 H), 8.53
o 91 (m, 1 H}, 8.16 (m, 1 H), 8.06 (s, I H), 7.82 {m, 1
H), 7.75 (dd, J=4.2 and 8.5, 1 H), 7.66 {dd,
y NZ J=29and 5.9, 1 H)
s I
Kis cl (CDClyDMSO-dg, 19:1): & 9.13 (m, I H), 9.03
S 97 (m, 1 H), 7.93 (m, 1H), 7.87 (m, 1 H), 7.52 —
O 7.43 (m, 3 H), 7.14 (m, 1H), 5.35 br, 1 H)
N
(J L
F
K16 ] (CDCI/DMSO-dg, 1%:1): 5 9.14 (d, J=4.9, 1 H),
S 69 9.05 (d, /=8.6, 1 H), 7.94 (dd, /=5.2 and 8.6, 1 | 509 (V" +1,
O H), 7.86 (s, 1 H), 7.75 — 7.69 (m, 2 H), 7.24 - | 100%), 511 (M*
NS 6.75 (m, 2 H),5.20 (br, 1 H) +1,33%)
L
F
K17 7] (CDCL/DMSO-dg, 19:1): & 9.06 (m, 1 H), 8.78
N 41 (m, 1 H), 8.64 (m, 1 H), $.26 (m, 1 H), 8.14 (d,
O J=8.0, 1 H), 7.83 (dd, /=4.6 and 8.8, 1 H), 7.80
N (s, 1 H), 7.72 (dd, J=8.0 and 8.0, 1 H), 4.60 (br,
T i
NO,




90 9.13 (d, J=8.3, ,
270 (Me+ 1, H), 7.73 (s, | H), 7.40 - 7.22 (m 4 H),
4.10 (br, 1009, 272 (M- \ / N1 H),2.23(s, 3H

5

| H)

ba
2

+1,33% OH 1(5 C (CDCl 3/DMBO-d6, 19:1):S 9.19 (m 1
5
8

7.96 (dd, J=5.0 and 8.3, 1

H, 9.12 95 (d"F-8.5, 1 H), 8.00 (dd, J=5.1 and 8.5, 1
H, 274 (M+ 1, 7.83 (s, | H, 7.54 (m 1 H, 7.47
(m | H, 7.30 100%, 276 (M- N (dd,.F-8.3 and 8.5, 1
H, 7.22 (dd, J=8.5 and 8.5, + 1, 33% OH 1 H), 7.00

, 1| H K6 CI (CDCL3/DMBO-d6, 19:1): S 9.17 (d,
)M, 98 9.10 (d, 3%8.3, 1 H, 7.96 (dd, J=4.9

.
8- 331286 (M <+ 1 e H 42 (dd,
88 s, 1 ~
1 %g) @ﬁ z)i;és(s'o(b b 4300((%1,
.1 +1, 33 /0) OH H) ,| ®%s8200
DI\/ISO d6, 19:1): 8 9.16-"1100%
J~4.9 and 8.6, 1 H), 7.88

), 7.22 - 7.66 (m 2 H),
2899 (Mt N5 70 (br |

7

(%E?}fiﬁdwl) 815 178 o(zltn égg(ﬁjg 336 (M +1,
. (959 01 8 m 95 H)|,100%), 338 1"
- 7.48 (m 2 H), 7. 40 "(d8?
. d, J=7.3, | NH), 6.65
H OH- 64 1(9 G

} (@téiacﬁ,/ﬂﬂ;{sold5 1I91)),s o0s @1 1), 37 |(d

- 791 (1 1) 298 55 1)
o Ty Sl etndd ) G

(CDCl/DMSO-dg, 19:1): 6 9.10 (m, 1 ), 9.52
(d, /=8.3, 1 H), 7.8 {m, | H), 7.59 (s, | F), 7.45
~7.23 (m, § H), 3.50 (br,  H), 2.25 (s, 3 H),
2.03 (5,3 H)

(CDCly/DMS0-dg, 19:1): 85 9.25 (m, 1 I), 8.59
{d, /=83, 1 H), 7.88 — 7.81 (m, 2 H), 7.56 - 7.32
{m, 5 H), 7.18 - 7.03 (m, 3 H), 3.90 (br, 1 H),
373 (s, 6 H)

432 (M-Hy

(CDCL/DMS0-dg, 19:1)%: & 9.13 (m, 1 H), 8.60
tm, 1 H), 7.82 (m, 1 H}, 7.76 (s, 1 KD), 7.64 —
7.18 (m, 8 H), 3.30 (br, 1 H)




K10 G | (CDC13/DVMsO-d6, 19:1): 6 9.24 (s, | H, 8.74
CHOl \ \ 68 (d, J=8.3, 1 H, 8.52 (d, J=8.0, 11-1),
8.36 (s, 1 11), 8.24 (d, J=8.0, 1 H, 7.97 (dd,.F-7.3
and 7.3, NI H, 7.82 - 7.70 (m 3 H),4.20 (br, 1 H
OH K1 dd (DvVvsO d6) (400MHz): S 9.47 (d,J=6.0, 1 H),

23 9.09 (d, J=8.0, | H, 851 (s, I H, 8.40 (s, 1 H),
8.25(m 1 H, 810 (m I H, 800 (m I H, 7.48 N
-7.44(m2H / \ HK12 C (CDCl 3/DVMsO-d6, 19:1): 5 9.04
(m I H, 7.82 \'\ 93 (m I H, 7.81 (m 1H, 7.74

(s, 1 H, 7.38 - 7.30(m 2Hps 6.88(m IH), 4. 60(br, |
H)Ng\‘ I N/ F-K13—C—(CDC thl\/lQ(‘\.rlR 19: R 9. 05
(M1 H, 8.8L)F\ \|43:4d, #Cgmggon i3 dgj,f |
H),, 7.67 (s, ), 7.837 (m|s 83111) Q4 - 730 6n 7€0m 2
H|, 3.25 (br,¢%™ \ /| N F/(d lk’iz’t*"@ff”ﬂ”“”m
( ¢DC13/ DPVBO, 9:1):! S9.00 (m | H), 8.53 K15 |91
(m H) , 81H(m 1 H, 8C6 (s I H, 7.82 (m 1

75

4 2 and 8.5, Msoa 160: a(9ddq,J32]1=rﬁ,
., ol ﬁ%i% ) ;| M D
97 (mH) 15 Jﬁ% ’Er]; 7.87

(m 3 |MRCTHBMOECHY 1H), 5.35 br,

(CDCly/DMS0-dg, 19:1): & 9.08 (m, | H), 8.26
79 {m, 1 H), 8.07 (s, 1 H), 7.89 (m, 1 H), 7.80 (dd, | 416 (M*+1)
J=5.1and 8.5, 1 H), 7.75 — 7.65 (m, 2 H), 7.36
(m, 1 50, 5.75 (br, 1 H)

%
s
| N
OH
N5 {CDCI;/DMS0-dg, 19:1): § 9.11 (m, 1 H), 8.54
59 {m, 1 H), 8.10 (5, | H), 7.88 (dd, /=5.1and 8.7, [ 366 (M*+1)
F 1 H), 7.54 (m, 1 H), 742 —7.22 (m, 3 H), 5.30
(br, 1 H)
=
i
| N
OH
o1
22 ‘ I55[(M-H),

100%), 357 (M —
HY, 66%]
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F K16 CI (CDd 3/ DVMSO-d6, 19:1): 5
H, 69 9.05 (d, J=8.6, | H, 7.94
1509 (M+1, \\ H, 7.86 (s, | .
2 H, 7.24 - 100%, 511 (M \ / N&6.7 2H),5.20
(br, 1 H +1,33-/.) OH K17 C (CDd 3/ DVSO-d6, 19:1

89.06(m1H) 8.78 \ \ 41 (m 1 H), 864(m1|—|),
8.26 (m 1 H, 814 (d, J=8.0,"1 H, 7.83 (dd, J=4.6
and 8.8, 1 H, 7.80 Y N(s, 1 H, 7.72 (dd, J=8.0 and
8.0, 1 H, 4.60 (br, OH1 H 1z 2z 65 LI (CDC13): S
900-888(m 2I—I) 8.02-(68,-1 H, / 88 7.83 (m 1

1816 /65 'DBQ%% e S aMnanc “Sp iug’stmg% 616(/§De ’(«zliﬁarépa%'ﬁ?ﬂ% %eg)g_hllv(’lfa;ahk Reactioh)*

(CD@W@F DIVSO d6ow30; 1) | S 18 (m | F)NR®S: 74 68 (1) Mess sposteal

H) l%’9'>-7&4(m24)%)704-695(m 3336(M+‘“‘“‘
1, . 1(39% U39 —SSBr

O 187 1) §§ }8 W“”%‘ T
(d m | |H), 1(m 1H), 298 (ML
+ 2H),760-741(m8|—|),4.60
( (CDCl/DMS0-dg, 1%:1): & 8.68 (d,./=8.3, 1 H),

(d,/=7.5,1H),7.41 (4d, /7.3 and 7.3, 1 B),
2.50 (br, 1 H), 2.49 (5, 3 H)

80 | 7.93(d,/=8.3,1H),7.76 - 7.54 (m, 5 H), 7.50 268 (M" + 1)

(CDCL,): 6 8.66 (d, /=8.8, 1 H), 8.22 (4, /=T.1, 1
1.70 (br, 1 H), 1.18 {t, /=7.0, 3 H)

33 | H),7.80—7.38 (m, 7 ), 4.20 (g, J=7.0, 2 H), 294 (M + 1)

(CDCl/DMS80-dg, 19:1): 5 8.64 (d, J=8.5, 1 H},

(m, 1 H), 7.78 (m, 1 H), 7.48 — 7.16 (m, 3 H),
2.68 (s, 3 H), 2.59 (br, 1 H)

95 8.42 (d, I=7.6, 1 H), 8.28 (d, J=8.5, 1 H), 8.10 279 (M +1)

Example 20 - Assessment of Compounds of Formula I or IT

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

Assay 1. Fluorometric H2O, Assay

A fluorometric assay was used to test the ability of a test compound to inhibit
hydrogen peroxide generation by Al in the presence of copper based on dichlorofluoroscein
diacetate (DCF; Molecular Probes, Eugene OR). The DCF solution (5mM) in 100% dimethyl
sulphoxide (previously purged with argon for 2hr at 20°C) was deacetylated in the presence of
0.25M NaOH for 30min and neutralised at pH 7.4 to a final concentration of 1mM. Horseradish
peroxidase(HRP) stock solution was prepared to 1uM at pH 7.4. The reactions were carried out
inPBS, pH 7.4ina 96 well plate (total volume =250ul/well). The reaction solutions contained
AR 1-42 at concentrations in the range of 50nM to 1M, copper-glycine chelate (Cu-Gly), was
prepared by adding CuCl, to glycine in the ratio of 1:6 and added to the Af in the proportion
2Cu-Gly : 1AB), reducing agents including dopamine (SuM) or ascorbic acid, deacetylated DCF
100pM, and HRP, 0.1pM. 1-10pM EDTA or another chelator may also be present as a control
for free copper, but was not required for the assay to function. The reaction mixture was
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N OH 7U (CDClI 3/ DMSO-d6, 19:1): S 9.10 (m | H), 9.52
(d, J=8.3, I H, 7.81 (m 1 H, 7.5 (s, | H, 7.45 -
7.23 (m 8 H, 3.50 (br, 111), 2.25 (s, 3 H, 2.03
(s,3H M2 A~~:OH M3 (CDCl 3/ DMSO-d6, 19:1): 66 9.25 (m
Il H, 859 291 / (d, J=8.3, | H, 7.88 - 7.81 (m 2
H, 7.56 - 7.32 oM (m 5H, 7.18 - 7.03 (m 3 H),
3.90 (br, 1 H, Ow 3.73(s, 6H N / OHd M4 4 432
(MH- CF3 CF3 1 \'\ / N OH M \ (CDCl 3/ DVMSO d6,
19:1):6 9.13 (m 1 H, 860 39 (m I H, 7.82 (m |
H),776(S | H, 7.64 E-/588 (m 8 H), 3.30 (br, |
H) N66 N2\ (CDCL3/DMSO-d6, 19:1): S 9.07 (d,
qcuhatg:l at 37CHpr 60 myjy Gtakpe ([P0 uglﬁglﬂ]ga.nd 2 ()(1-2 SuidBstapdards In BHS
B4 fhekche incBdl o2 paitiste &nfgls. Fiuohescente 4ds recorde@@ingmpla rddier
Tidxditation(afld endisibn fiterd at WSV PSR Omrrespelcﬁ\l'e')yv Hgo;qgncérﬁratm% may

'_lge estébllh!md by comparing fluorescence with the HyO; standards. Inhibition of AB HoO»
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 s previously described (White er al., 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
Technolegies) and B27 supplements (Invitrogen Life Technologies). Cultures were maintained
at 37°C in 5% COs. Prior to experimentation, the culture medium was replaced with Neurobasal
media and B27 minus antioxidants (Invitrogen Life Technologies).

Primary cerebellar granule neuronal cultures

Cerebella from post-natal day 5-6 (P5-6) mice were removed and dissected free
of meninges and dissociated in 0.025% trypsm Cerebellar granule neurons (CGN) were plated
in 24 well culture plates at 350 000 cells/crn in BME (Invitrogen Life Technologies)
supplemented with 10% Fetal Calf Seram (FCS), 2 mM glutamine and 25 mM KCI.
Gentamycin sulphate (100 pg/mL) was added to all plating media and cultures were maintained
at 37°C in 5% CO,.

Assay 3, Assays for Cell Viability

{a) MTS Assay for Cell Viability

Cell viability is determined using the MTS assay. Cuiture medium is replaced
with fresh neurobasal medium plus B27 supplements minus antioxidants. 1/10th volume MTS
solution (Cell Titre 96 Aqueous One, Promega Corporation) and incubated at at 37°C, 2hrs. 200
microlitre aliquots are measured with a spectrophotometer at 560 nm.

(b) LDH Assay for Cell Viability
Cell death is determined from culture supernatants free of serum and cell debris

using the lactate dehydrogenase (LDH) Cytotoxicity Detection Kit (Bochringer Ingelheim)
according to the manufacturer's instructions.
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OH N3\ (CDCI3/DMBO-d6, 19:1): 5 9.06 (d, J=3.9, 1
H, 46 8.53 (d, J=8.5, | H), 8.08 (s, 1 H, 7.83 (dd,
378 (M+ 1) Owe J=5.2 and 8.6, 1 H), 7.51 (m 1 H),

7.27 (m 1 H), 7.15 (d, J=8.3, 1 H), 7.07 (d, J=8.3, |
H, 4.50 (br, I H, 3,70 (s, 3 H H N

(CDC13/DMSO-d6, 19:1): 5 9.08 (m 1 H), 826 79 (m |
H, 8.07 (s, | H, 7.89 (m | H, 7.80 (dd, 416 (M +
1) Fs J=5.1 and 8.5, 1 H), 7.75 - 7.65 (m 2 H), 7.36
\'\'' (m 1 H, 575 (br, I HH / NOH N5 7\
(CDCl 3/ DMSO-d6, 19:1):5 9-18s(-m | H), 8.54 59 (m |

H, 8.10 (s, | H, 7.88 (dd, J=5.1 and 8.7, 366 (M +

1) FI1 H, 7.54 (m | H, 7.42 - 7.22 (m 3 H), 5.30
((BAssap fdrly 8 Newdotohbciphind QB Nedtrofebtedtior?2 355[ (M H), 1009%,

357 [(M NéurénallcoMcmeI@@eﬁe otltuted for vdddysak p é?&ssa[gbbfda@ six the

%e%%l D8 a? d ?a (ﬂnrvgrggeé 195 %%%ﬂnﬁo 2 USSS(L H(%lgppefmen Invitrogen Life
ﬁé&l@?l%ﬁ Wefpfeala%?é BB s i) ePpIETGk R0 BEROH AR <O oy i,
Sﬂé@tﬂpainds we ifdfyiduly aldedRd the SOl eell &lt@es98 (d, J=3.9, |
Mhe te& c&Bboltlis wéreBis@ivedin 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.

Ap preparation:

AP was initially dissolved in 20mM NaOH to a concentration of 1mM and
sonicated for 5 minutes. The peptide was then diluted in H»O and 10 X PBS to a final
concentration of 200uM AP in 1X PBS. The peptide was again sonicated for 5 minutes and then
spun at 14000 rpm for 5 min and transferred to a fresh tube.

The 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 sclution was serially diluted 1 in 10 [in NB media and B27 (no antioxidants)] to give
working solutions of 250uM, 25uM, 2.5uM. Test compounds were not added directly to cells,
instead they were added to a 48 well ‘Drug Plate’ as comprised below:

Preparation of “Drug Plate™:

To a 48 well plate add:

Well 1: 515 ul NB+B27(no antioxidant)* + 24 ul 25uM test compound + 60ul AS diluent**
Well 2 : 515 ul NB+B27(no antioxidant) + 24 ul 250uM test compound + 60ul Af diluent

Well 3 : 515 ul NB+B27(no antioxidant) + 24 ul test compound diluent®** + 60ul AB1-42

Well 4 : 515 ul NB+B27(no antioxidant) + 24 ul 2.5uM test compound + 60ul AB1-42

Well 5 : 515 ul NB+B27(no antioxidant) + 24 ul 25uM test compound + 60ul AB1-42

Well 6 : 515 ul NB+B27(no antioxidant) + 24 ul 250 uM test compound + 60ul AB1-42 diluent
Well 7 : 515 ul NB+B27(no antioxidant) + 24 ul test compound diluent + 60ul AB1-42 diluent
Well § : 600 ul NB+B27(no antioxidant) ' '
N.B. 60ul AB1-42 equals 20ul AB1-42 per well equals 20 uM Af31-42

The Drug Plate was incubated at 37° C for 15 mins. 200 ul of each well was
added in triplicate to the comresponding cell plate. The cell plate was incubated at 37 C, for 4
days.

* NB media + B27 (no antioxidants) ,
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7.3 H, 7.75 (m 1 H), 7.60 (m 223 (M+ 1) N- 89 1
8.40 -9.15 (m ~~1 H), ), 7.50 - 7.35 5 (nn, 3 H
OH N/ P2 (CDCl3/DMBO-d6, 19:1): 8 8.68 (d, J=8.3, I
H, 80 7.93 (d, J=8.3, | H, 7.76- 7.54 (m 5 H), 7.50
268 (M+1) (d, J=7.5, 1 H), 7.41 (dd, J=7.3 and 7.3,
1 H, OHNS/ 2.50 (br, | H, 2.49 (s, 3 H P3 000Et
(CDCI3): S 8.66 (d, J=8.8, | H), 8.22 (d, J=7.1, 1 33
H,7.80- 7.38 (m 7 H, 4.20 (g, J=7.0,2 H), 294
(M+1) | N1.70 (br, | H, 1.18 (t, J7.0, 3 H OH P4

(CDC13, DMBO-d5, 19:1): 5 8:64 {d, 7=8.5, 1 H), 95 8.42
28 (d, J85 1 Hy, 8.10 279 (M- 1)

qu‘ﬁﬁdll?enézP’M\NaOH DX@BEs, 2.59(br, | H Exanple 20
**MEE@MnlOV@M@@n@mﬁdﬂn@mmaﬂml al or Il 5 The
foll ow ng Assays were used in the assessnent of the

9,Ql§ft9{as§ rmula | or Il for suitability for use

in the msb f the inventiogn, Assay 1. Fluoronetric
H202 Assay %ti # HisT ‘6‘??%?%%“3%@5%%&% cqupdsipdiby agdingtMTS to
tiheeellSni | ty of a test conpound to inhibit hydrogen

per oxi de generation by AB in the presence of copper

Q@Sﬁﬁbywrddt@mﬁwjj?u&; @ycein diacetate (DCF;

DCF sol ut m)
o e R s AL o

\‘H?]’em%r at 20C) was deacetylated in the presence
of 0. 25MPNe@Hixf the te@Compouaisvereidiedad 18 @ehraial @i clirufes 1ONB
aelih RAIB2C anEeRiH AlokORiSdAGM Hor ser adi sh 15

ber o] dasfktihoalaek AQLUL @ ToMARMADIRALE L Qicki3L oy

arri e

Rl § goc ot SRS 0 b5 i oy, 2o s
ralice i‘”a%se%iyljltl?’f%kmé@m B heerking\Rlufiogsof 350uM, 25uM, 2.5uM. Test
ETIEENSE Vere P pdled direttlydo celin Gmteaf thdyOredd atided 1 48 well ‘Drug Plate’ as
coppsd bgby:ci ne chelate (Cu-dy), was prepared by

addi ng ngc]:g”gg G pigeA N the ratio of 1:6 and added
: o) zlgtls?uAF’t atohéJ gjrf%épor%l on 2Ch Gy : 1AB ), reducing
% CPRCL d| ng dopam ne or ascorbic acid,

‘%g’ilc ?5 *ZP%@FW%@M 2 Ha-SH@rm,st cgmpavnd 1- 10M EDTA or
WAbE hEp ubh%ﬁiﬁ(m antipxidaat) $ 34 bl Sy estenhpaasd a cont r ol
Well 3 : 576 ul NB+B27(no antioxidant) + 24 ul 250uM test compound

Well 4 : 576 ul NB+B27(no antioxidant) + 24 ul 2.5uM test compound
Well 5 : 576 ul NB+B27(no antioxidant) -+ 24 ul 25uM test compound
Well 6 : 576 ul NB+B27(no antioxidant) + 24 ul 250uM test compound
Well 7: 576 ul NB+B27(no antioxidant) + 24 ul test compound diluent**
Well 8 : 600 ul NB+B27(no antioxidant)
The Drug Plate was incubated at 37° C for 15 mins. 200 ul of each well was
added in triplicate to the corresponding cell plate. The cell plate was 1ncubated 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 vl). The plates were incubated at 37C for 2hrs, and then absorbance was read at
560nm.
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for free copper, but was not required for the assay to
function. The reaction m xture was - 68 incubated at
37C for 60 mn. Catal ase (4000 units/m) and H2Q2
(1-2.5M standards in PBS pH 7.4 may be included as
positive controls. Fluorescence was recorded using a
plate reader wth excitation and em ssion filters at
485nM and 530nM respectively. H2Q2 concentrati on may
be established by conparing fluorescence with the H2Q2
standards. Inhibition of AB H2O2 5 producti on was
assayed by including a giverilconcentration of test
compound(s) in the test wells. Assay 2. Neurotoxicity
Assays Primary cortical neuronal cultures Cortical
CArsayuk: EgspaserAgsapr epared as previously described (Wite

et al., 1998}asure l@pa@'@ﬁﬁ@r% feudBy c&ﬁe@b@%%@ﬁfﬁ iR Ed

ree of d
%ﬁsta!rec\gﬁg e\ﬁ‘gv‘;lge &1@1@%}2’%&!} V\é 1?:1 ﬁ:§—lp7d4 and 1ce—cold[5|e S%{O%clgor%sbug'gr 18
PERRE io th iy The emcfwelbvffee CAPHRT 3 20 B Gl 70l mM
cﬁﬁﬁsﬁe{%ﬂmﬂ\’l BDRA 1M dithidtheeitdl (DTT), NEMMPWVEF, 2 50%ritoanc{-100 ¢T3
HCS aad tl uHHi. pErpshania b)d piStian da fier MEdbiah &6 1aﬁun?oZ€éﬁ R Yk Gaction

M%ﬁ'ér‘fi’s 1’@@&763 Refh deld kRS ﬁ'ﬁil Mdd}n Mfo@éﬂ of supernatant

ad\éedt ga%ﬁ&eltcff # gﬁ sfelgqi% 9{))031& E?&O @ﬁf‘{bi?iﬁ@ ém %%Ep A, VEID-
%EM@ epEPagFy & G 4qd S ogsreeiprely)pg added te epch weH to give a final
e:mp:ematmmf &0 1BhHsubstiate. Bladed ane i@cubaeli a3 0v8s 2,140 g bcknivitt h
e FRRA $5eterniRA hidh vAREenBR b1 s AT ARB1E5). Ot A8 IRce readmg is

(0] %m@&&%&gtzﬁﬁarlg 041(9 ies). Primary cerebella

gra e neurona tur es Cerebella from post - nat aI
day 5-6 (P5-6) mice were renoved and di ssected free
2’9%’15 mmng( sgind di ssociated in 0.025%trypsin.

Cer ebel | aFo dpteaniod the laelisiangxi Ciddingar @llpbditredare washdd4wice
Wit leorfird] daltlfofutipl @HESH) AllowkaBy B EidaRh bshsif V-MTBME

(cbdzydufaﬁdﬁ%% Lok Bitel %g%gg%@ﬂ'c&% sal?édﬁ%ne(gﬁagfg Wﬁf
R o LR gw?zn S R TR T ok Tor 30
B3t R P gratas andesulrse WEhedthien fimesavith digsh cagtroBElt | n

56lpt0QR Andbsis ABIFEY fiGhrespamsra(yss 4§80un, G510 Mh)ebdetertiyed ufiag 2 Leica
WRERS Sadfostape. BBlobraphs adBikkd idh aCRIch MPE 8Béalrleta YttdcBment using
%%h%d&i&&%ﬁi%&‘& Lt{%% a!}{s%anﬂm%Adéﬁu bidiFo B UM I S

ﬁ res neur o (i lf

rep ace 300 Wi t asal m pI us B27

pl ements m nus antioxidants. 1/10th volunme MIS
%a&ts-lIdPPP(‘(‘EF PxifptignAsely Aqueous One, Pronega
Cor por at | Dy)diffralt ssmguifatebbimediated fipi@ FEpxiditipmcan BOMilized. The
itsCasQly idvbiSesad chsUtM (Be ATdRHRRASINY Fehellididd pRoteins. This is determined

§Pﬁﬁ§nrg g%%d%ﬁhﬁgd o@hati@glgro@@(at designated concentrations) with 0.5 mg/mL

LDL for 24 hr (37°C). Lipid peroxidation (LPO) is measured using a lipid peroxidation assay
kit (LPO 486, Oxis International Inc. Portland, OR) as per kit instructions. The level of LPO is
determined by comparing absorbance (486 nm) with LDL alone (100% LPQ). The second assay

is used to measure the LPO activity of native proteins in the presence of free, non-protein-bound
Cu. This involves adding non-metallated peptides (140 uM) to 0.5 mg/mI. LDL together with
20 uM Cu-gly and assaying for LPO as for the metallated proteins. The level of LPO is
determined by comparing the absorbance (486 nm) with LDL + Cu-gly (100% LPO). Asa
negative control, LDL. is also exposéd to dialysed Cu-gly solutions comparable to those used to
Cu-metallate the proteins.
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(b) LDHAssay for Cell Viability 35 Cell death is
determ ned fromculture supernatants free of serum and
cell debris wusing the |actate dehydrogenase (LDH)
Cytotoxicity Detection Kit (Boebringer Ingel heim
according to the manufacturer's instructions. 69 - (c)
Assay for Af Neurotoxicity and A/ 3Neuroprotection
Neuronal cortical cells were cultured for five days as
per Assay 2. On day six the neurobasal (NB) nedia
(I'nvitrogen Life Technol ogi es) and B27 suppl enent
(Invitrogen Life 5 Technolotsies) were replaced with
NB nmedi a and B27 suppl enent (no antioxidants). On day
six, test conpounds were individually added to the
NAswap alytaedidity tudutadrbg Co-Mballated Protaipirpounds wer e

di ssol ved priteidf9 %@@meﬁtﬁe@r&ﬂﬂﬁ%ﬁimﬁl @Fclﬂ%fsolgtioﬁs

( %zg.\n“ﬂdirl ttwgg"&§ %gtiﬁ%%}bglﬁré%\ %@n%} \Qflg{gtgl oot Ell,l {mx eers ar\flzlm%ubated
séY%hrf 3§C12u thep %tePShvekn’dlﬁlYE)edé%béaWW%@a%ﬁ ﬁ@ﬁ&@ of

2 5Qhevke) ZEruch te@pefaiive) udifg inBdigyseparsatitheA,500iBdaascut-off (Pierce,
| Rbdiiad, . dia@ggbﬂbﬁﬁemsr&g@&ﬂﬁﬂsw Rt i€ AREIRRY pRleind RitlOf
1[]3}%?330“%9 eg&% m nutes. The peptide was then

yio X PBS to a final concentration

of 200uM ACSeP W“T)@%@%‘mt?’ﬁ%e Eh PPl ey e proteins or
s pavtides e dddedio T daiveldtnaimay gerticahrepronal ultyrss) nlhg ulti®@e2alppm
f epoded i Gu-giynd of roangfoe LDE.APdsitiverofitfob&iituied dbetreaibi @ith @S fly +

ggﬂp Qﬂﬁgﬁqﬁéﬁcgdd W ﬁ&heﬁdﬂg‘é\@) X rrﬁ@lsﬁ Cultu:cas are assayed
Por aath s gﬁle (I)acta € d%ydrogqrrllsse g%) astsaérgo 3 @on%)u?ar gmga nﬂ}fcals
SNBEW&% MSFEJ}? %ﬁfgdl%fp (e A ’éﬂmi‘lqnﬁ 10 [in NB

medi a and B27 (no antioxidants)] to give working
SAksuy 8. QRAAE O EINMs2yAoHIM-V24iBWMLosd BB LysGORMAULETEa b €
not added c‘llu&ﬁi%cllﬂe Jo&c&l%ladrém are EQatéd%tB%ij 43 a d,)m’ﬁr 1% h and

% epa te?l on oﬁl}%ﬁr Fiige %%FE (%for mmatigJEpH lemi at & ad é‘o'
V@‘F‘ °°d1ﬂ“°5"‘i°3n°6 1S TRGESE 4=‘§%7"Cth B 7o i 6% ¢ ﬂ‘&’ﬁ‘%“ﬁeﬂceﬁnﬂs"ﬂﬁe A28

t krgpsonpaiapie wesl base Bbigh acanmylats [in therpmdosomahsispsorpal cguimgriggnts and
NBspB2¥ ¢ringe ainkds@x¢edianig)inchbatidn. LAO iR 5 udvleted BidCthap@uintts 4s long
64 lﬂli’ere% sublitdnti Ploton 20di¥& bler Bie lyéa]s&nzﬂl hehB4B2 7'£r§li§nent of cells with
AJSI%I %d %@F@e&yso%%@%ﬁu{b@é éﬁ% ?%&!}1&% AjO into é]%%gl{osol as
2REEHICCR EE et e 227 Vel l's : 515 ul
NB+B27(no anti oxidant) + 24 ul 25uM test conpound +
6484y OAAdthad Brain Amyloid Sclubilisation Assay

This assay was performed in order to assess the ability of a test compound to

mobilise AP 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 m! 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 supematant removed. Altematively, the tissue was freeze dried
then pulverised to form a powder which was then weighed out into aliquots for extraction as
above. Supernatant, either freeze-dried and resuspended or in unconcentrated form, was
dissolved in 200 pl of Tris-Tricine sodium dodecyl sulfate (SDS) sample buffer pH 8.3
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Vell 6 : 515 ul NB+B27(no antioxidant) + 24 ul 250 uM
test compound + 60ul A(31-42 diluent Well 7: 515 ul
NB+B27(no anti oxi dant) + 24 ul test conpound diluent +
60ul A(31-42 diluent 30 Well 8 : 600 ul NB+B27(no
antioxidant) N. B. 60ul A131-42 equals 20ul A(31-42 per
wel | equals 20 uM A(31-42 The Drug Pl ate was incubated
at 37 Cfor 15 mins. 200 ul of each well was added in.
triplicate to the corresponding cell - plate. The cel

pl ate was incubated at 37 C, for 4 35 days. * NB

nedi a+B27 (no antioxidants)73 -70 - ** A(3 diluent 2nmM

***PBT di | uent. 10% DMSO i n NB+B27( no
3?&%‘4’8%]85%15?&0“@% STCEqeBAnob FALRRS e aRyere Geppiledfor Watinutes
Gefyre &PEwelyacrdamidanyl ddveopbebsiss Thhiesobbls dyctivsoftiertptied ehphy
aidibriped S eduependitpaheasitidl Sellefet3amps Soy mf d?[)hOI}ﬂﬁtE bﬁ@e&ﬂ&%ﬁg

EYS0PX bifg st Yt NG WispA@bn R itk Getba 5 8hd .gl L5l 39@5},
‘ é@ cronl R e vt Chis e T e

Ftelndryied spgoles gn fo 10% fo 29peessadient axis (Nqvew San Rieed, G390 Followed
wmg‘sfm et O.2mun oigrocedinlose xiedbratesBio Rag HoG PN ets waBdefcted by
dsnfgslwnmﬂallaﬁhblaﬁw@ﬁm &e%\zg;ééﬁgbl‘& snkd.at & 9 %gl Hlancfher uﬁ%le
-tﬁﬁﬁj;‘a' G836 IR 8 e B0 Cmptiedle e

‘B%UFIHF%W uping pphanged herglupuinesgencr (o8 FChtmsrshem sifo f
SamepBukiBghemsiire S ERbgt] inbdpichrdsnenemeining0.5a1) eid ng of
ghthectipy (Tk CetotaRry, Y8 URiadsity/ ey MR ES CRAE @ferdnte Ranhidds,

}{Ve| |~ Dr gt Eir@tn%re sS@ned ‘B?ﬁgﬂ{g a%ﬁgblg% %’g s3P {; S al Oﬁgg
dﬂ%ﬁﬁta@ ﬁ%ﬂ g %S%’“ae%ﬁ?sf “1‘4%2‘2%?“1 Te88

e $OnET s At Dyusine)e step et @No. 25@%00
Kaodak, Redesins Nﬁfd a cwraltedzﬁhn X764 o thd\BanBRatiracio pratidadxicptantt )
ﬁo@ﬂm&b&sﬂ@&&MI@ ESlie QAR ghoe ¥l dhal 4ntenSithGorlibnsNBHBZ A6 1s

e nR¥d- @ Hiherit Pédoaﬂ{is whs lééé%ﬁ g Eorrﬁa Qk’/{ﬁpa cu%% lo!)talged bﬁ

NB+ %7n(s1tome 1!' tﬁ)exslte% %a[g Samp es in wln the 51gna1 mtensﬁynplow after
prelnmnary assay may be re-assayed by using synthetic standards of lower or higher
concentration.

All samples were analysed at least twice, and gel loadings and dilutions were
adjusted to fit within the quaﬁtiﬁable region of the standard curve. The proportion of *soluble’
to ‘insoluble’ AR may be used to determine the efficiency of extraction of a test compound
compared with the efficiency of a known compound, such as clioquinol (PBT 1). The insoluble
AP being comprised 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.

Assay 1. Metal Partitioning

To assay effects upon the partitioning of various metals, including zinc and
copper, following extraction of brain tissue in the presence of a test compound, soluble and
insoluble fractions from an extract of human brain tissue are prepared as for the amyloid
solubilisation assay. Metals in the two fractions are analysed by inductively-coupled plasma
mass spectrometry, following appropriate pretreatment w1th nifric acid and/or hydrogen
peroxide where necessary.
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25 Wel| 6: 576 ul NB+B27(no antioxidant) + 24 ul 250uM
test conmpound Well? : 576 ul NB+B27(no antioxidant) +
24 ul test compound diluent** Well 8 : 600 ul
NB+B27(no anti oxidant) The Drug Pl ate was incubated at
37 Cfor 15 mns. 200 ul of each well was added in
triplicate to the corresponding cell plate. The cell
plate was incubated at 37 C, for 4 30 days. * NB

medi a and B27 (no antioxidants) , ** PBT diluent 10%
DMSO i n NB+B27 (no anti oxi dants) 35 On conpl etion of
the assay, 1/10 volune MIS was added per well of plate
(ie 25ull 250 ul). The plates were incubated at 37C
fAssay 2h Edfectahddminiaratin 96T shfoeponads on dfdlepusits il BOmpgenic 71
-Anfiegay 4. Caspase Assay To neasure caspase activity

in neur ongrgmgéﬁkc%&%ﬁdag Q04 a%ﬁq(}rlz{mnhlﬁr §rSERY %Js
dlseas

e RDR iy Vatee (oiosigtty RS Tpe faly 129030
dMpsiigh & i 2090 Frmkel g fresblc e HUALOR RN

Ghndigeh’s disfaseAReddvei R, i19980 phll Tred)feld-TaknMisere (OO (Telin@S alyV
EOlA, WahaModhd t eleldE Bk E‘Ql'*sgeh@%-&els 16 Azt e Mafease ]t%’APPZS%

-Eraﬁs%et%ﬂ n%us’lqu\?% tal }ég% s@ﬂgs ]nfgg %gn%f %Q&%&t JI'hrg:se

@ﬁ’fiﬁlsa‘ﬁ‘ir‘? Ytebl EFftTSE’i‘g thegn ﬂ'b‘?fél%f invgaliRPr i f uged for 5 m n
at 4C i n Hansgepicodent he StageAPERTT6 (0o et ab 998 prerused: &reht to
infie AGiEIR6ld FmaRaAGR WwoRIstled®ld aid BHdealtd gritdpatotreathder. L of 200
'V' substr g, &,&le Ea@l%ce%}ﬁ%nalﬁ%d WGk Dt ex%dgs déteﬁlliﬁ?é 9 er
caspa ectli v IS 81 Q.8
%ltrraat:l:l Stlbtgst gon?powgf ec%ﬁﬁ:glg Fxg}fl?lg enti catlon 0
%wrtﬁﬁfcéve PmipisEafiop pretorthc Tsdtvels ofé?lu's?@dfltﬁ?lubze ARyin tigs bgin
2ufl shomavet dethenined bswgrchlinte W stenhéblogeranpan éd m@thodwplogy described for
Wadeh et kmabid 4dibbinatidnARS415) . The absor bance readi ng

iAz co rrp %tﬁéi‘ nﬁc@ ::?ea cWB w%lte @JQQ@E\Qr Henm\é?\uﬁ‘ o%&ﬁt mo]néls for
corgﬁig\ye perfvmbance d;sm%a o1t gtFr maz C{r uurl to standarg meglﬂtg e V&eneral

Xl'n S alr e WwWas
iatdhang gri-peire o éheﬁm%lﬁ m% 25 me%fwedrevaly dpdiyiadlipdgd pppraopasing 2
audioint oitgen fealgrmhisk subjeVivElY Ta®s a tombina@rid &attaes friclodingmotor

AP0 N érfiBds @hd/geferd h@Mitdigsn control salt solution (pH
7.4). Propidiumiodide (10 g/m,) is also added to
uLtures .at the sane tine. CeIIs are incubated in
%‘F}s {(‘}E Utfth’A?G Y20 nin at anbient tenperature and
subseque ﬁ{qcly sqfiersef compprgs ¢fiformala hprlHImM were psprgddt
dimbkethyl S@f@kl{d@ i @mpoviideiyeh dyd ot difspIFOvird dlosed stmhedibledN). TA88
DMSD s sofafiéhs Riefe dihGeddeh EI0MLOPRIS $E57.MO0CRpb@IdE@hich 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 13. Physiochemical Properties
Polar Surface Area Calculations (PSA)
Polar surface area values were calculated using the web-based program available

through “Molinspiration”, a package for calculation of molecular properties.

Turbidimetric Solubility Measurements
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.



10

13

20

25

30

35

DM RB m croscope. Photographs are taken with a Leica
MPS 60 canera attachnment using ASA400 colour film
and negatives are scanned i nto Adobe Phot oshop v2.0. 1.
25 Assay 6. Lipoprotein Oxidation Assay Two different
assays of netal -nediated |ipid peroxidation can be
utilized. The first assay involves neasuring the

oxi dative activity of metallated proteins. This is
determined by mxing dialyzed netallated or native
protein (at designated concentrations) with 0.5 ng/nL
LDL for 24 hr (37C). Lipid peroxidation (LPO is
measured using a |ipid peroxidation assay 30 kit (LPO
486, Oxi sThefpapasads ™R dissalyee in IPEIQ fo appspoprictRyongestrgsions aRd then
ispiksadrinte ¢ither 0] M@ (dppwelpHoT2.0 POH 65 isaled oqphospeecbubfyt, the final
OMETRGh RYrABS AR ARE SarhRGrertlen WhatyBed L;Qmeﬁﬁeﬂﬂ{%m( % A8%nine a

Lty TS @@ﬁegtﬁﬁ%egmm 4 3108 %?L@leﬁ%ﬁd* 58 b8 %%FO

activity o proteins-i resence’ of
nonjﬁvgotel n-bound Cu. This involves adding

fued | at ed peptides (140 M to 0.5 ng/nlL LDL
t oget her THebrricalAQg pMi16Is waleVieterRthe@sss@ WHeR@ T iz PlsR&X=2S The

e e R i

+ Cu-gly (100% LPO). As a negative control, LDL
is al so exposed to dialysed Cu-gly solutions
édnplrable to those used to Cu-netallate the

prot ei Ns.Effectif@ Log AGE@Y wére riedslued @i @ bﬁr&mdté%ﬁa@ Qleiﬁéld
Qapqwgadl EE i 42 Bﬁﬁmsﬁm o@bno Pyt gsmgﬂe DERL gﬁ% 4,

S5 st f do e @zf BTt ration.

Met al - pr ot e| n m xtures are incubated 5 overnight at
35ay biaBldod Bmaie Bueies Panetrytiofli al ysed (24 hr agai nst two
changes  afhe tHi2éhodnds 63 3G RADMILOMY b e BLfktfe@ kaline

@@sngasqm% fogpgigxahtég@ae Qéon\%n& mﬁ o%o%ﬁn&s Q&aﬂngri 252, 5%

Siso SISt CrRRRET B9 it eai iy speeRex OO
kiﬁ@fllr) o 4 B °8%.Pfa§d9th (AP By-grngrpreb e agksy & ogder tpgssess the
idisgtsy pf tercBBEhdiring each edfbsinniagd e eftigste the volemead ] teetresifiual vascular
PHRIEEVS)Sn safglled of BrapriSdue (i) She@blumd 6F FRRPéN AR iide tRUGRH ot O
fiva vEays gkhgeﬁdfgﬁﬁymgggg i cal neuronal cultures. The

cul tures ,ar 0 M or
LDL. _Pos |At% g %’ﬁ £ a&%ﬁ Fa?SLf @Sl%g' %la‘%ﬁstﬂ%zeénwftﬁ Cu-gly
igtrapgritpneq) inj Tcﬁ‘éls PP&ethins e /vt wiagt GHPH e bridy (RiRit, The
r@hipmmnCh emdtidattey wasGuisicallyespossdendesmiaed for bafusioedflthedestiril
diBilagn.t TR rgrekiahe caalsees gamaseplids @b&]esebaéﬁymk hm(WRosbe
1%@&&4}1%1&%’1@9&@%&1@{1@ right M@o% biﬂgarteﬁgéﬁigt b %mf&sgon

nmanut act ur er I, nst ct.l ons.
SRA s g U 5t AR U8 plgme g L R B Qb el
t]'@@w@ﬂqlépd tressegied imanggiptely prior to the commencement of the infusion. The rate
of the infusion was controlled by a pump set to deliver at 3.2mL/min (approx. 85% of the

normal blood supply to the brain for this size of rat). The infusion cannula initially contained a
0.5 mL pre-wash of heparinised PBS (10 IU/ml) that acts to flush blood vessels and to prevent
blood from clotting and blocking small vessels.

After 1.5 minutes, the infusion pump automatically stopped, the cannula was
withdrawn from the carotid artery and a sample of the infusion solution (1-1.5 mL) was then
collected from the tip of the infusion cannula. The brain was then dissected free and divided
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Cul tured nouse cortical neurons are treated with
A(31-42 (20M for 16 h and then stained with 5 ng/nl
acridine orange (AO for 5 mn at 37C. 15 mn at 37C
The AO induced fluorescence is neasured with a red
filter on a fluorescence mcroscope. AOis a 20

| ysosonotropi ¢ weak base which accunul ates in the
endosomal /| ysosonal conpartnents and displays orange
fluorescence during incubation. AOis sequestered
inside the |ysosones as long as there is a

substanti al proton gradi ent Wer the |ysosonal
menbranes. Treatnent of cells with A(31-42 disrupts

t P 3 RREty dhswight herpisrhera ingether gitbe Hehhuidbnin, Baidt helipbadt ogdsrs
A@ith tit pftnhiddraityind $e hindtagn (ceragihed hed abybriikiend). 0S8y Mé right part
ObRNDRaik WwhtOkRTERNYS ué‘ﬂt h@dsﬂeﬂéﬁfs%@caﬁ@ j,er%éoﬁﬁé\‘ﬁy n&rt lnl(_E'ngp n

Bralta aﬂ}y Lrgfegnﬁg} éﬁB}%ﬂeL‘ ﬁ@ﬁ%?ﬁ‘en}lﬁgﬁe?é’ s rlgl}sf %f&%ﬂlfmgﬁt

perf.o
cOTpS ?ﬁaﬂnf‘&md‘mfeﬁ“?é "ﬂ(%lefc?llﬁﬁfa% peEfusiong olhg Brai tiswe gapples
s@% pAck anima siere dibzeg At -6 Erlauipgeoitedtand weighed alipotpaslyserby LENS

higrgéva tofdDbiain @éreentraibn Uphe 2@al (isvagcabtfed Pht AGHEMPRIREIAE Triple Quad
Cﬁgt;uﬁféntv\‘I‘ﬁé}E’dﬁle {é'c&gfs‘lﬁl ﬁ@agn 85&"&9@)&%]&% ga'achJ &t %gnta Qf

]%) her 8¢ ag[@gdflé;%? & "(Téwaé %gli‘eg?menf%“@%c%o second periods at
ful | speedmithalpugit frast eaclolain Biser sphidspid dtesortmafohdingsidfusion
s@lutipreyerpdialysed by Hqnid scihidlaiich chlbeingxh o&ahatk are ket edicrose.
SElekddRug ¥isbd& babd @ vEY B edch 8Rin ugsht.esa{i]iﬂw&ﬂhgtemmdmg the
%&Elfrédchlg:@gra%n of gug%squﬁraé tlgsu% @P/ Irn ) b E co cenu'at!{]on in V\%e
erngﬁant r enn e SRS
FPBEpadyE flygion i ‘t“ﬁ‘é???'aﬂﬁ&%e SIS YO Byg f}éw ingidls Wepd
wasels pdh pbpisrbacrdgion. Melgplsng thia 8VS by @p cqapantration pishe tess

abopend SWpenfadnaittongivehide tofilreiing atlbine oF tRtekt compound that is
st RECIAchdQEssdldin BRE Bida @R el (E: %%m&lﬁﬁs ndil lcx%s% #ed

55308 ekradihe A in8n i? jﬁ g;amscgsé?nt&%o% VB i of i Scbrain

3 F*’F&Btﬂb‘iéisﬂ‘:}fﬁﬂﬁ e Th0 v e ) it i
Fors %Ueqtﬁdﬁtﬂﬂégnce%ﬁwévesﬂasbrgeW@l@rra,mp Sruekon gl

el ectrophoresis. The insoluble fraction of the
agrdoe @l sanpl es was obtai ned by resuspendi ng the
initial pelleted sanmple in 1 nl of phosphate-buffered
saline. A 50-1 al uot of uspensi on was then
boi/led in 200 m o¥ Q@Qf é@ Qbove

PrainsUnipke Retins polyacrylan1de gel electrophore3|s was

perforned by | oadi ng infagprsoptidnagely] di | uted sanpl es on
to 10% to 20% gradi ent gels (Novex, San Di ego CA)

];rg anlorOWﬁg %}lal b égdgj?{ﬁéerﬂﬁon e%pe%x%ntsm\’x\m%%e%nneg for 8%: g O‘Lheote t
PmﬁﬁfﬁﬁﬁﬂvmVHQMNWhlch det ects residues
5 t h r oughRagos of greqtesithan A6 éicate enmpeistiethat amterithpdahy) exiremely
opid]yintdsibeeani 10 hnd S0V eliadicediponek @Xi £lRs8e B8R kg #ti8ess than
[ AP Rlof obeelly WHRISEIida@ SorhJBKR that enter the brain very slowly and would not be

suitable for therapentic administration; ratios less than 1% (not observed) would indicate
compounds that are effectively excluded from the brain.
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10 Denmar k), and visualized by using enhanced

chem | um nescence (eg ECL; Anmersham Life Science,
Bucki nghanshire, UK). Each gel included three | anes
containing 0.5, 1, and 2 ng of synthetic A(340 (Keck
Laboratory, Yale University, New Haven, CT) as
reference standards. Blot filnms were scanned by using
a suitable imaging system such as the UVP gel

docunent ati on system and densitonmetry performed using
sui tabl e software, eg UVP Labworks. 15 The dynam c
range of the film scanner-vs-determ ned by using a
step tablet (No. 911 ST600, Kodak, Rochester NY), a
dssay b Aranggehic Mousefyaiy duimpyohistrehemsinyf act urer to

provi ded Bk apE2504 trankgRAVRAOLSE a{saa&ianggdaa)&ﬁ@fsﬂrddyo in Regy 11
9,&@ Hltlliztad i @llseassra? NGE c&fﬁﬂ%ﬁ@nﬁiwﬁﬁﬁ ﬁ10155¥ b1f gusue was cor ally

ito
RSt RATD T Bk E e Bl oA gt B L i
&b B eyl Téwmwgﬂ@ﬁﬂuse@wmowwm@pdmﬁé wgichp
teadghizts.cpispenbbterseniresintsi 16 And Nef S5 FmithKlinaBewsdnt, YK).s | ow
B @breBviRivRk ldrbibRE m&&samarmm hﬁl@d mamheymﬁ@asag

YL L5 B0 e VLo O S H 0o RADSERIT AL

es were
L M R T LR LA
@m@dmamqu‘tlpzaws@sspseqjlba anxfpertathe bltdadhid aeaimentizopmdinglth ¢he
pLeARE dehien -of soI ubl e’ “insol ubl e AP maybe used
to deter @_rhg ol Iﬁl ency of extraction of a test

i

conpound 2 th the efficiency of a known
conpound, s&f’@ﬁ%@se& ub‘ﬁfﬂ’sﬁ?ffe (PBT 1). The insol uble
A(3 bei ng T6tsst e sFet he pel | etabl e fraction derived
f r om t he 3isotroslpbq@syisibie th rptraigd eredsr om  t he above
corti cal 4s3mghe sbuadidt 4nl Got Skttt 16 afyipakiil@Rrec.ONPr i Si NQ
mm&%u@&g/z%ve@ag@%&ﬂe&a pﬁf@Ab&ebl e A(3. 30 Assay 10.

é\@c{e al. Partltioning 1o; as e\%{re'n oﬁé:ts upon the
partitioning of Varrous &€ hel udi ng zi nc and

copper, follow ng extraction of brain tissue in the
presence of a test compound, soluble and insol uble

As80ls] BasmicopmmPrad r act of human brain tissue are
%ﬁﬁa{@g as for the anyloid solubilisation assay.

i nd U avenqus mﬁlsmmP%rrq(éﬁ Qn%/%r(lemﬁnfaa (}/‘;'rg? %%lftlon in 7.5%

RV B S N Mo i S L
and/ oty fd 2 oigpeind arpasl blopdwassivenld vpecddeas.y. 74  Assay
11 Gifaf Binis@fticAMRBT- HB3;30 in@/K g s 2 I dnsiCOMUPATISES/ *Piia AP

depOgihdirSstdrddl v Rl E&%&' t&z raé‘%cf@t’m%ﬂ bV S pfed DS E hours.

a5 o esnc N Ren P RT 1 et ke By LEAO G B0 e

al ., 02099, %WC%P%P%W%PE%WP%FQ@?nson s di sease

* Standard Suspending Vehicle — 0.5% w/v Na-Carboxymethyl Cellulose (CMC), 5%
v/v benzyl alcohol, 4% v/v Tween 80 in 0.9% NaCl.
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5 (Masliah et al., 2000); famlial anyotrophic |ateral
sclerosis (ALS) (Qurney et al., 1994); Huntington's
di sease (Reddy et al., 1998); and Creutzfel d-Jakob

di sease (CJD) (Telling et al., 1994). W have found
that one of the transgenic nodels for Al zheiner's

di sease, the APP2576 transgenic nouse (Hsiao et al.,
1996) al so has a high incidence of cataract. These
animal nodels were suitable for testing the nethods
of the invention. 10 Transgenic mce of the strain
APP2576 (Hsiao et al 1996)- wer-e used. Eight to nine
nonth old female nmce were selected and divided into
gr oupdcdagenst reat ment. M ce were sacrificed at

i nt ereé/I?I s,Daggl their, br 6las exan}gﬂ@%t@%wwm ne
whet her== thegcireat met wig h test™ conpoiirgs meg) eased
brain anyloid formation, and the identification of

the nost effective adm nistration protocol. The |evels
of sofubi®e HHlripsmesleymicealmpy adminiatisnai n 15 and serum
wer e dgt er nverefk dfgismigutiva birlap ik eldhividisid giage abdr OV sdndsistfagdn

t he ngf hadoloayedesgfidbed for  Assay 9. Brain Anyloid
Sol ubj .l sation Assay. Other ni.ce in each group.were
Cest cbGh o S e H e il Bl SRRAHE RS o
cognitive pBfrEriEie, 2dnPisHEioa Morris water maze

accor Vg <t eeaindmdeptismetchaustioniesugarerdile fogmietzro&nd
wel |-- bei ng Bfinity@erdil NALSiswaSn al SO measured every day
by a pl i nded QReLALon MBiAGA AX TV hitfnlQkd | Nt eger
scal e which subjectively rates.a conbi nation of
features, including notor activity, alertness and
gener al hE®IresHisgregheym inEig4a)-12. Sol ubil ity Assay Stock
solutions of conpounds of formula I or Il (1mMM were

Reyamatees i n 25 di met hyl sul f oxi de. Conpounds which did

not, i : } . ; .

oo S ot i o ot
7. 4. “COABOUMNTE WA CRTYEVR? Bl Blgpd 13 SHrpig pRto 24 hous.
cl as <& adminseEtighefdBIV38; (Rimedern S BSMoUIFioRhTiEh
gave adminisgres viaoehgavags trsdyetm siderieraf Hlend v swplednip to B iogrs.
DVBO niehe coateasfietk o8B T-0038 e detattined 6¥3)Ms (12 Fasny 13.
Physi ochem cal Properties Polar Surface Area

Cal c Ia”'.on_s (PSA) Pol ar surface area val ues were

cal CHEFEE usi ng t he web-based program avai | abl e

t hr S\s¢peeritob piowsier PRE1%H" | a package for cal cul ation of
nol ecul ar properties. 35 Turbidinmetric Solubility
Measur enmefy sesdifd Bre SRIWARA Fib tayh) €St i mat e was neasured at
both pH 2.0 and pH 6.5. This is within the pH range

t&g?{;'f%ﬁgﬁt be antici pated al ong the proxi nmal

estinal tract in humans. - 75 =
Intravenous infusion of PBT-1050; (2 mg/Kg in 7.5% DMSO in Citrate Buffer pH 3.0)

was administered over 5 minutes to 2 rats and arterial blood was sampled up to 24 hours.
¢ Qral administration of PBT-1050; (30 mg/Kg as a 0.05% CMC suspension) was
administered via oral gavage to 2 rats and arterial blood was sampled up to 24 hours.
e Plasma concentrations of PBT-1050 were determined by MS (LOQ 3 nM)

Calculations:
As described above for PBT-1033
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The conpounds were di ssolved in DMSO to appropriate
concentrations and then spiked into either 0.01M HC
(approx. pH = 2.0) or pH 6.5 isotonic phosphate
buffer, the final DMSO concentration being 1%
Sanpl es were then anal ysed via Nephel onetry to
determne a solubility range. [as per D. Bevan and R
S. Lloyd, Anal. Chem 2000, 72, 1781-1787]. 5 cLog P
val ues Theoretical Log P val ues were determ ned using
the ACD Log P software. The values quoted have been
cal cul ated from an untrai med®dat abase and refer to the
uni oni sed,, species. 10 ELogD Effective Log D val ues
wer e neasﬁ?%%ﬂl%?ﬁﬂmﬁnﬁﬁﬁb%Qtographic net hod

enpl oying a SUPELCOSI L LG ABZ col umm using an octano
s@ egBtesd nobil e phase at pH 7.4. See F. Lonbardo et

al , o I;ntriVebus SREBR 0229005148 m %ﬁ?‘ﬁ%{%ﬁ rffémﬁ%ﬁ%\é AL

Bl ood in-.BarLi.er efrafi. e test- conpounds ~”°

5 coofea T i sl e At

( PBS) Plopd Sasaprelgd ¥rfohkaIsn sol utions at a concentrati on

of 500 sdiminPRGios of REI- 15 §0 he/RE {2 a S&penMROCME-$IVET Ras -

22’;3 U{Kdnﬁhﬁsieieﬂ@iaﬁ)ﬁﬂ? ERBR t\BRts %Qf/jaﬁgnai ?ocﬁ%@ saﬁfpﬁogp Hoéi%cﬁlgsloﬂ
4 18y (ARRE Ao b SAr A M lnifed v P8 1.8 £2

Barrier ( I nper meabl’e marker 1n S
the integrity of the BBB during each perfusion and to
est i nhbiendpld Suspeidingd’ebitie + 6% mécNaGaboxyasinliCatlosS@RED, 5% -
( RVS)vAi ensybaiphels4%t/v Twadn 80 tnigosaeadi e the vol ume of
fluid remai ning inside the lunen of blood vessels at

t he C%g%,g f,..each perfusion). Adult nmale Spague Daw ey

rats 909) .were anaesthetized with 25

i nt ?F"i‘bte%ﬁké’ggfof?ﬁ%lﬂ;*?'ons of Urethane (25%wv) at a
dose of 1.0 nL/1 OOy body weight. The right conmon
carotid &rheesytsuashasuigfigald.y exposed and cannul at ed
for perfusion of the cerebral circulation. The right

DL (8t eoil Bk Pobyitete RIS CotPElr P cahopiGh pppeimers

u
g’isTaﬁﬁ’cati on fromthe right conmon carotid artery so

that all _of the ipfusion solution would pass into the
brai n vi ZakleeParaieieni Ng ri ght in{g&pal carotid prtery.

The heall gov@e P then exposed andAsth)pinsect ed
i mredi a gg% prior to the commencenert_of—the—tnf usi on.
N £ 1

The rat e—of—the—+nfusien—was—co P8P ed by a punp set
to deliyB¥exei8SOn /i n (approx. | 85%lof the

Viable 10uM Assay 8

BAS score Assay 9

N/A = not assayed.
= not effective at solubilising plaques relative to PBS.

effective at solubilising plaques at more than 1 concentration relative to PBS.

+
I

++ = extremely effective at solubilising plaques relative to PBS. This would mean better

than twice the amount of PBS at most concentrations tested on each of 2 or more
experiments



normal bl ood supply to the brain for this size of
rat). The infusion cannula initially contained a 0.5
nmL pre-wash of heparinised PBS (10 11U mM) that acts to
flush bl ood vessels and to prevent blood from
.clotting and bl ocking small vessels. 35 After 1.5

m nutes, the infusion punp automatically stopped, the
cannula was w thdrawn fromthe carotid artery and a
sanmple of the infusion solution (1-1.5 nL) was then
collected fromthe tip of the infusion cannula. The
brain was then dissected frge and divided 76 into 3
parts; the right hen1sphere together with the right

md i"w A— +|nr\ Ian hr\m cp_rw I with the |‘3ft
m dir aPn [and teeuRi ndbf afts (erebetsh [P IEE, I Score|
brai{nst en y the right part Jof [he bfain s used

for [sulselq tAgrasur enegRis becayse peff usion vig, the
right intlerhpal c%aroting artery pleferentially suppl es

t he [rigm g sphere and right—mdbrgm—(thetef
hem sp@er%ranww&&ewe a,,vari,abl e co Iateral
per flusi on) . The b ) 1i ssug¢ sanples ¥T om each ani el

£ Lt

wer ¢ fgozen—at—=30C —hpnogemni-zediand—wetrghegghza-guot s

anallysed i V€ fotal [bra n copcentyation.
The {anal yj pas~Cal ri ed out usi Nggt hg, M cromass,,
Triple Qlad» inst ent. The nobil e phase cons| st ed of
an acetonitrid gragirent(comtarnrng 0 05%
Form c adid The cplum was a Phenonena Luna CN.

10 $m&f1 |al ituots fron| each braih tis3U¥ sanplle ¥nd
t he|corrgspondi ng infusion | solution| werel anallysed lby
l'iquid sgingiHation cpunting tojdetermne the |evel
of 14Gwsu0rgg§#(jThe resi dual vapcul arzsspace (JRVR fin
each brailn tissue sanp|e was cal cul ated by d|V|d|ng
t he mmeasured-—concentrattonrof—sperose—+nbrap—ti+sjsue
(dpm mg) |b tS concentration in|the corfrespanding .
i nf §si®n {solfuty ol YdpnfL). This |s theé*¥ol ume |of *fl|uid
tha{ remdins inside bl pod 15 vessel s| at the end of
each perflu NM|tIp ying|thi sf RVS by the
congentr at Xthe test ¢onpound |in the influsion
soIJtion gi ares e tothl residual anpunt |of tHe test
conpetndathat—s—present—nhstderbtood—vessels—+r—gach
brajn tig ie: that whyj ch lhas not criossed

t he| BBBY). % this{fromtheg total brgin
conuentratlon gi ves the anount of drjug in each brailn
ti s§ue sanp hat 1S jputsi ge the brjood vessells (1§:
whi ¢h has c °the BBB).{Di viding thig 20

RVS] corrected br@aitn copcentlati oh gilves tlhe brfai n
upt ake ratio (Equationl 1).y Equatign 1. |[ bragin

ng. -1 || -~~RVS ng.gf -1 ];{ 25 Braijn Uptjlake Ratio|= [
i nfusion{s i °Ag. glL-1 ] _
O‘R ?

-

L .
1007 % 0.58 N/A




A total of 5-6 brain perfusion experinents were
perfornmed for each of the test conpounds and nean
brain uptake rati os were cal cul ated. 30 Ratios of
greater than 50% i ndi cate conmpounds that enter the
brain extrenely rapidly; ratios between 10 and 50%

i ndi cat e conpounds that enter the brain well; ratios

| ess than 10% (not observed) woul d i ndicate conpounds
that enter the brain very slowy and woul d not be
suitable for therapeutic adm nistration; ratios |ess
than 1% (not observed) woulyd indicate conpounds that

are effectively excluded fromthe brain. 35 77 Assay

15. Transgenic Mhuse Br aFemudadeninohi st ocheni stry The

APPR5®6 {ransgedic nDUseay( Hsd @oy ebos af"’,’@;“i‘_"’%g‘ﬁ‘ﬁb BASScore

r ef ereed|to [ O-ASSay It e unitrized ip tni$ ass
Thej contal a 1 forrmalin-ffi xeq moyse brnain {issu
was| coronal |y ~Cut. Sqctions (1Q m) |W&r8 taken o
t hel correspondi'ng sitgs and tredted|w th|[80% {orm
aci[dfor antigen reqrievar. € primary antibody
used was nomﬁgLQhal anti body 1E8, which |[recognize$
epift opes | betiwkeegn resiques 18 and 22|of;aA(3 (Sm thKli ne
Beecham | UK) .(J” Kpnunor|eactilvi ty lwas [develloped|w th
secjondary anti body |inked tjo hor|ser adi sh|per oxi das¢
(usimg a3, 39-diram nogenzi di nechr omagen) |( Dako) and
al kial i ne| phdshhat ase (Jusi ng| 5- brjono14- chl oro
3-ijndoxyl phésphhte and nitlrobl ye tet F&zal i um chf ofi de
chromagen) (Dakd)™ Pl gque 10 abundance per se¢tion{was
asses¥®d; by two operatiors blinded to treatnment

accordi ng ol ljowi ng| scalle: |0, Mo pl agygs
apparent (1 pi afjués present butj veny sparse |2 =
several pladlies presert 15 3 = fjumedous pl aqués
vi sj bY8 in rq;ﬁ*icted areas| 4 =|pl aques abundant apd
not| restticte any |partijcul ar| area., l|ntergediatle
values eg 2.5 wgre assi gned wherle applicable,
Students! t "~ test wad used for [conparisons between
groups. 20 Assay 16. Pharrmcokinetic Profile (a)
PBT- 1033 Intravenous infusion of PBT-1033; 2 ng/Kg (1°
mL of a 0.5 ng/nL solution in 7.5% :

x4 j xu<

¥




DMSO with O.ImCaptisol in Ctrate Buffer adjusted to
pH 3.0) was admi nistered over 5 25 mnutes to 2 rats
and arterial blood was sanpled up to 24 hours. Oal
adm ni stration of PBT-1033; 30 ng/Kg (as a suspension
in CMC-SSV*) via admnistered via oral gavage to 2
rats and arterial blood was sanpled up to 26 hours. .
Pl asma concentrations of PBT-1033 were determ ned by
LCVMS (LOQ 3.7 nM. For rat 020710-D, an overl appi ng
peak was present for PBT-1033. 30 * Standard

Suspendi ng Vehicle - 0.5%w,v Na- Car boxynet hyl
Cellulose (CMO), 5% v/v benzyl al cohol, 4% v/v Tween
80 in 0.9% Nad . 78 - Calmuluatia ons: DoselV, Va CL.,
BA(% ®» AUCQ ddase, (:Lp,sg,_l}u. Wga;:m;%ga ProfefC viable |- -

| tose T tbaly, |70

*DO [ CL‘L““&T —tot al tas €reatrante—atrterf |V
adrﬁni&tratiggé%a:volune of distr|butipn durlng L he
l

el i rfi natipn Bfterl TV adni ht70n| 5 BA ¥ oy al
bi ogv-ai Ry AUCy ne pl asmm

condentrati vrngstl pfofilé frpmtipe zero to
i nfijni ¥y @af €N vradn n 5§13‘1’8c1t| on| ABICD, & £ ar ep Ninder
the |plasna cBncentratign vensus tinelprofile fromtjne

zerq to | nfrfi™m afte orall admnistratipn 10 =
term n&l (el LON r areTEpNSt ahtivaaftef |V NIA
admfni striati @n Th§ results|are shown in Fig. @4(a).
(b) {PBT-1] : enous 1 nfusioph of PBT-I038;
(0.9 ng/ K D in Qi tyat @sBUf fier| pH 3. Q§a Mas
admlni st ¢ inutes|to 2(rats and; artelri al

Cs 5

bl ogd wWas sa d up to 24 hours ar

adminiggt rjat i og:oﬁ PBT-1038; | (30 (yéKhi@sisp 0.05 % GMC
susgensi gn) vi acadm ni >tereél viaj oral] gaviage tjo 2 rlats
and [argseriialbioodwas{sanpied—up—to 24 howss:
Pl agna cgncen tions pf PBT-1038B wepe determined Dy
M5 (LGR 3 nM (g;Cal culations:y Asssdesssd bed above [f or

PBT-1033.

940 84.82
H
850 L] i Y 2,51 | 0.250.18 *
950 92.8
]
951 i Y 3.28 1.43 -
951 ~ 91.86
952 E { C 247 1<0.81,0.273. +
=7
952 99.52
953 i A c 297 |<4.24,0.82 +
<
9583 67.8

954 E fg }’" Y 183 | 018,012 ~
L

954 104.8




The results are shown in Fig. 4(b). 25 (c) PBT-1050

I ntravenous i nfusion of PBT-1050; (2 ng/Kg in 7.5%
DMSO in Citrate Buffer pH 3.0) was adm nistered over
5 mnutes to 2 rats and arterial blood was sanpled up
to 24 hours. Oral adm ni stration of PBT-1050; (30
ng/ Kg as a 0. 05% CMC suspensi on) was 30 adm ni stered
via oral gavage to 2 rats and arterial blood was

sanpl ed up to 24 hours. Pl asma concentrations of
PBT- 1050 were determ ned by M5 (LOQ 3 nM

Cal cul ations: As described gbove for PBT-1033 35 - 79

- The results are shown in Fig. 4(c). (d) PBT-1051
| nt r aveneous—infusion—of JD_rgml_ [ Ka (1 nd of
0.6 hgMni | sol siten in |7.55% @’%@@mngm}ﬁ AP s

pH 3[0) was ag%?vgstered over 5 i nuges to 2 rats apd

arterigl (blo S saanI ed fupytq 24 hRuks. Ofal.
adm i stration PBT- 1051, 30 ng/ Kg|(as @ suspensi on

i n OMCESSy* ) —was——adntjistered—via-orTar—gavageito—2
rats| and art [ bl ood was [sanpljed Up to{24 hours.
Pl asnagsgowce%%ns qfzsPB- 1051 werie-@geter m negs b
LCMY (LOQ 3.7 10 * |st andard S$uspendi ng Vehicle -

0. 5% Wiy _Na-Car boxymet hyl—Cagttulugse (CMS) R 1Tvi v
benzyl al coho % v/v |[Tween 80 iln 0/9% Nad .

Cal cul &t i pns: As descri hedr abome |f ew - PBT- 1033. The
results afe sho in Filg. 4(d). Table¢ 6. $creening
Testls &t rrgoun_d_o’r formuld T of 11 [Tor thesst | eat nent
of Al zhei fre O di sease. iTabl ¢ 6 Parangter Assay
Sol .| (s G “ I8 Assay [18s | a7 .
H o]
988 % Y 2.8 36 .
986 - 81.73
887 :S:j :E ' ¥ 1.08 18 | -
087 89.03
988 o : Y 1,76 »1Q
988 93.27
992 gs?"’ Y 2,03 >10 A
-
N/. 5
OH R,NH
X
Ry
X N
OH RI’NH
OH RS’N"RB




Peroxide 1C50 Assay 1 Viable | QuM Assay 8 BAS score
Assay 9 N A = not assayed. = not effective at

sol ubilising plaques relative to PBS. 25 + = effective
at solubilising plaques at nore than 1 concentration
relative to PBS. ++ = extrenely effective at

sol ubil'ising plaques relative to PBS. This woul d nean
better than twi ce the amount of PBS at npst
concentrations tested on each of 2 or nore
experinments 30 80 Forrmula Ila ID Structure CAS Sal .
(Y,CN) clogp Peroxide Viakhe | C50 10uM BAS Score 49
N 826-81-3 Y 2.58 100 VA OdH 89 189506-06- Y 3.7 3,

Fol
2.5 89426 gdlﬂﬁulaa\VQQRRn\1ﬂ\l\A H /

Cu LO®4 b10. BMEY A 1665 ey mnl\hf x "J oﬁﬁ, BANGodre \
0

.58 ++ i / N QH NJ)[ \ \| OH|Fa
268 N Y 0.2 43 +

By

(!'

A

986 88.61

967 Y 089 | 78 NIA
o ey
967 ' £0.69
e
968 W 17018-81-4 Y 103 0.26 -
H N,
268 a7.12
=
869 ¥ 5603-225 | ¥ 283 | 054 *
OH W,
OH
959 94.55
989 E } oy 114 | 042 -
$89 43.24
90 & ; Y 2.51 0.4 *
880 5745
991 nn’ } Y 111 | 047 +

1002 % ' E,\,D 195 | 039 NIA
L
1003 o }-.j 2,19 0,55 NiA
|

1.2 0.26 L NiA

1008

%’b
1009 Q?“@ 1.88 032 (- Nia
) E

1010 235 0.33 N7A




o,al i Q ,0 1007 0.58 WA 81 Fornmulalla ID
Structure CAS Sol (Y,C N) clogp Peroxide Viable SAS
Score 1C50 10uM 1019 >/ 0,>10 NV A 1020 1.3 NTA 1021
rT 0.27 NNA H O 1029 Mr NNA NA 8H 0 1035 >10 NIA
82 Formula Ills ID Structure CAS Sol (Y,C N clogp
Per oxi de Vi able 1 C50 10uM BAS Score 52 ~ off 59-00.7
Y 3 >100 Ng HH 571 / NOH1571-30-8 Y 2.67 40 NIA
OHO0581 / N\ 6759-76-0 Y 1.95 100 NA H95 i Y
6.66 10 NV A

85

Formula [vVa

Peroxide { Viable

D Structure CAS 8ol (Y,C,N)| clogp 1650 10uM

BAS Score|

1011 168 | 032 NiA

¥

5

OH RI’N\RI

(G

OH

5

Z

oR,

B

CH

2
i

NR;




r~?e~~"ate, ~~ ~ 948 Y 1.61 0.19,0.15 + 948 Fri"!
1106.66 949 Y 2.3B 0.43.0.9 + 949 1~4d( 84.82 950 Y
2.51 0.25,0.15 + 950 92.8 051 Y 3.26 1.43 - 951
91.66 + 952 C 2.47 <0.81, 0.27 952 99.52 953 C 297
<4.24.0.62 + 953 67.8 954 Y 1.93 0.18, 0.12 954
104.9 83 Formula Illa ID Structure CA$ Sol (YC N

cl ogp Peroxide Viable 1C50 | OUM BAS Score 955 vy 2.71
0.26,0.18 955 oo 956 125686-78- y 1.7 >o NTA 4 oxm
956 89 957 y 1.42 >10 957 95.86 N C-6 149003' 37- y
2.353.7976 N2 C g6 '

Formula Va
B Structure CAS  |sol(Y,Cc)N) clogp

Peroxide | Viable

c50 | pun |BAS Score

53 &m 82361-490-
M ? $0-8 Y 6.27 0.3 +

53 95.8
S .
54 = 70125165 Y 175 1 +
OH
54 90,57
“OH
56 (LCFL " 65165-142| Y 489 | 07,025 +
re™
56 2461
56 100.6
2
964 N N:\> Y 2,97 7.1 N/A
" e :
=
965 ' Y S
N 1.94 16 WIS,
& I ,
s
993 i Y 2,21 »10 NIA
L c)g '

RN
984 NSy Y 176 { >0 NI
oH N— :




~HO 986 y 2.8 3.6 986 81.73 987 y 1.08 1.8 987 89.03
088 y 1.76 >10 088 93.27 992 y 2.03 >10 NNA N OR NH
XX NO OHRNH (~~-No OHIWI M84 Fornula IVa ID
Structure CAS Sol (YC, N clogp Peroxide Viable BAS
Score 1C50 10uM 958 Y 0.2 4.3 + 966 86.61 967 cx Y
0.89 7.8 NA o-~ay 967 90.69 968 / N 17018-81-4 Y
1.03 0.26 ++ H NH 968 97.12 969 PC. ri | 5603-22-5Y
2.83 0.54 + OH KON

&7

Formula Via

iD Structure CAS |Sol(Y,C,N)| clogp Pel"g;‘;de ‘f::r{f BAS Scc;'

CH,
R
S0 N/ ,51’\0 20945-17-2 0.71 90 N/A
OH w °

Wy
o
N 1i:‘o
L
R1 <




969 94.55 989 Y 1.14 0.42 989 43.24 990 Y 2.51 0.4 +
990 57.45 991 Y 1.11 0.47 + 1D02 J) 1.95 0.39 N A
Ix 1003 2.19 0.55 WA | 1008 ox 1.2 0.26 - NITA 1009
1.88 0.32 VA 1010 2.35 0.33 NNA 85 Formula IVa ID
Structure CAS Sol (Y,C, N clogp Peroxide Viable BAS
Score 1C50 10uMloll 1.68 0.32 NA R HRUNR R2
OHNOR R2ZNI OHN 88 Formula Va ID Structure
CAS Sol (Y, C,N) clogp Peroxide Viable BAS Score 1C50
10uM 53 .gx 82361-90-8 Y 6.27 0.3 + 53 95.8 '

88

Formula b

D Structure CAS 5ol (¥,C,N)| clogp Pe!rg:;de ‘f;:: BAS Score!




54 1 / / NN 70125.16-5 Y 1.75 1 + OH 54 99.57 56
65165-142 Y 4.69 0.7, 0.25 + 56 24.61 55 100.6 964
I /Y 2.97 7:1 NA HNN\N 965/ N Y 1.94 >10 NV A
OHH 993 | ri Nl Y 2.21 >10 NA 994 NNON Y 1.75
>10 NA OHOHHNM \lI 60C OHN\l coH OHS
N, RE NOHd87 Forrmula Vla ID Structure CAS Sol
(Y,C,N) clogp Peroxide Viable SAS Score 1C50 Ilium
OH, 50 N,0 20946-17.2 0.71 90 WA

&89
Formulz llb
Peroxide { Viable
1D Structure . CAS Sol (Y,C,N)| clogp 150 16uM BAS Score
o OH
oH
ol
&
N
oy
1
Sy
-
r
Me._ .0
b
o]
2
! 2
1 H 130-26-7 Y 373 | 04-05 o
o=
41 84-88-8 Y -0.71 0.5 +
i N
41 _ B81.33
S
42 N 148-24-3 Y 2.08 0.7 +
OH
42 97.68
o=83-0GH
43 Ed7-91-1 Y .18 0.6
i 1)
[+
43 91.02
o
44 21302-43-2 Y 1.53 =10 71.05 +
.
T
45 . @ T13-76-2 Y 3.34 0.7, 0,4 ++
45 75,18
45 66,51
\
46 ) 7 §3-73-8 Y A4 1| .
" |
a6 81.07




off H/ NS=0 OH~NH R 88 Formula Ilb ID Structure
CAS Sol (Y,C N) clogp Peroxide Viable BAS Score |C50
10uM\ ~ N NOH \'\ OHN OH[NO OH O-HOn H

JO-NH Vi OHH\N'XQ \ I\N /RYH # OH M MO
Ove OH

20
Formula llb
Peroxide | Viable
1D Structure CAS |50l (Y,C,N})| clogp 1G50 10uM BAS Score,
T
e
a7 s 521-74-4 Y 3.69 0.9, 0.5 +
H
a7 93.58
-
43 P 130-16-5 Y 2.91 0.8, 0.8 -
H
48 85
o,
59 ne & 37873293 Y 3.02 0.7 +
H
84.95
gg 4259
814 = - = -
O e <11, >10 o+
(L
O’
1026 =,
0.23 MN/A
1028
0.32 NIA
1031
-
y 0.76 NIA
S
1032 T
: 1 NIA
[~} W
s
1033 et ’
m : " 038,035 +
gty
1034
- .
W 0.44 N/A
H




89 Formula Ilb ID Structure CAS Sol (Y,C N) clogp
Viable BAS Score 9P 1C50 OUNN AO OHH Ow0s OH
MyO O Ili i 1 H130-26-7 Y 3.73 0.4-0.5 ++ 41 0 ~-0
84-88.6 Y -0.71 0.5 + 41 81.33 42 N 148-24-3 Y 2.08
0.7 + OH 42 97.66 43 547-91.1 Y 0.19 0.6 - x 43
91.02 44 21302-43-2 Y 1.53 >10 71.05 + \ 45 a |l i ON
773-76-2 Y 3.34 0.7, 0.4 ++ 45 75.19 45 66.51 46
83.73-6 Y. 4.14 1 - 46 91.97 90 Formula Ilb ID
Structure CAS Sol (Y,C N) clo9P Peroxi de Vi abl e BAS

Score | C50 10uM 9
Formula (b
D Structure cAs  |sal(v,e.N)| clogp FE]'C‘:;‘;"" ‘f.ff;f BAS Score|
1036 g
@J 25, 0.24 N/A
1037
a‘*\( >10 NIA

0.26 +

1039

1038 ;
u’J:iE]:le‘tuoﬂ
>10 NiA

¢
[s.58
H
.
OH
H
cH
i
Ol

0
=
N
1043 ~
-
N 0.64 NZA
-
o
Ha
-
N
H

(9
v,

[a]
1047

E* . >10 N/A

0.28 N/A

cr
1060 i

1051

0,38 +

1052

0.64 +
ct




47 a 521-74-4 Y 3.69 0.9,0.5 + 47 93.59 48 130-16.5
Y 2.91 0.8, 0.8 49 85 59 Mci 37873.293 Y 3.02 0.7 +
59 84.95 59 42.59 814 <1.1, >10 + oa | ou 1026 0.23
NA 1026 I 0.32 VA 10311 , X 0.76 NA 1032 WVA G
X~ H 1033 p +(1 0.38, 0.35 + w. 1034 i 0.44 WA X
91 Formula fib ID Structure CAS Sol (Y,C N clop

Per oxi de Vi abl e BAS Score | CSO 10uM 1036

b2

Farmuta ilb
) Structure CAS  (Sol (Y,C:N)| eclagp | P e]’:;‘;d“ ‘fg‘b;f BAS Score
u
|
:
1056 el T
/¢: :\ 069 | 6825
H -
« f
™
{
1057
N 043 | e502
¢l W
H
cl
L]
N
1058
. P 058 | 5480
OH
/]
Ny
1060 = 0.50
Ci N/ ’
H




>5,0.24 WA 1037 0 >10 VA 1038 0.26 +
>10 VA off 1043 N 0.64 NA OH 1047 G >10 VA ax

1050 0.28 VA 1051 a a 0.38 +

92 Formula lib 10 Structure CAS Sol

1039

1052 0.64 +

o/l Xx

GNI CH

(Y,C,N) clogp

Per oxi de Yabl e SAS Score |1C50 10uM 1056 cl | / N N
0.69 68.25 H 1057 0.43 95.02
a3
Formula [k
Peroxide ; Viable
1 Structure CAS  |Sol(Y,GN)| clogp G50 10uM BAS Score]
Wl
808 [O P c 4.3 >10 NA
(L
308 71.89
810 (P’@ c 423 | >0, <07 +
el
810 707
&10 80,15
811 Q(é:j c 4,06 »10 NiA
oy
811 78.46
2y
812 @ O 2 c 4.45 >10 N/A
812 75.33
813 f@/&p c 4.6 >10 NiA
o
813 8
813 ‘ 66
814 O - c 423 | <11, >10 +
AT T
814 31,13
a1s O O 2 c 445 =0 NiA
a15 ) 53.68
CHO -
Y 3.57 45 N/A
849
CH
849 98.83
850 Qf@ c 445 | . >0 NA
850 71.28
851 c 447 | <7
" !
851 84,92
851 86.08




ci NcIl V' \ O 1058 GNO0.68 54.60 OH NHz 1060 G
0.50 93 Formula Illb ID Structure CAS Sol (Y,C N
ctogp Peroxide Viable BAS Score 1C50 190M 808 C 4.3
>10 VA 1i ax 808 71.89 810 C 4.23 >10, <0.7 + 810
70.7 810 90.15 811 C 4.06 >10 VA 811 76.46 812 C
4.45 >10 VA 812 75.36 C 4.6 >10 VA 813 r Y 813 8
813 66 814 C 4.23'<1.1,>10 + 814 31.13 815 C 4.45
>10 NIA 815 53.68

94
Formula lilb
Peroxide | .Viable |
D Structure CAS  |Sol (Y,GN)| clogp Ic50 A0uM BAS Score
=
854 O c 45 <0.78 T+
Ok
854 100
854 71.39
554 34.95
859 Q/@D c 4.8 <0.67 +
=,
859 73.14
859 368,01
858 34.07
rlF
- .
864 O Y 5.2 0.77 +
J L
864 . 93.12
0 -
947 0 v Y 314 114 *
L
247 70.4
70 @r@ c 554 67 NIA
970 32,33
" R
971 ¢ 4,57 >10 N/A
d
971 24.29
o72 G 3.95 >10. NIA
2 o -
oK
o72 i 30.59
- .
o73 O 7 c 4.6 >10 NiA
S
873 4238




ggg Y 3.67 4.5. NIA 849 98.83 850 | | C 4.45 >10 NIA
850 71.28 851 | i C 4.47 <0.7 851 84.92 851 86.08 94
Formula Illb ID Structure CAS Sol (Y,C N) clogp

peroxi de .Viable SAS Score |1C50 10uM 854 C 4.5 <0.78
+ B54 100 854 71.39 854 34.95 859 C 4.8 <0.67 +
859 73.14 859 36.01 859 34.07 F 864 Y 5.2 0.77 + X
I 864 93.12 947 Y 3.14 1.14 + H 947 70.4 970 C
5.54 6.7 NFA 970 32.33 971 C 4.57 >10 N A 971 84. 29
972 C 3.95 >10 NIA

a5
Formula IV
D Struct ] Peroxide | Viahle
ciure CAS Sol (¥,GN); clogp IC50 10uM BAS Score
808 c 4,67 [ <1.2,<09 +
L]

806 97
608 100

r
853 Y 497 077 +

. .
B33 94,79

2.
860 Y 576 0.79 - +

r
860 80,58
860 64.83
861 % c 506 | 081 "
861 37.83
863 ’% c 4.23 <073 *
863 34.97
. r
865 c 501 »10 NA

k3

865 34.07




s | Ox 972 30.59 973 C 4.6 >10 VA 973 42.36 95
Formula I'Vb ID Structure CAS Sol (Y,C N clogp

Per oxi de Viable SAS Score |C50 10uM 806 C 4. 67
<t2.40.9 806 97 806 100 853 Y 4.97 0.77 + 853 94.79
860 Y 5.76 0.79 + 86D 89.58 860 64.83 861 C 5.06
0.91' + 681 37.83 863 C 4.23 <0.73 + 863 34.97 865
C 5.01 >10 WA 865 34.07 96 Fornula Vb ID Structure
CAS Sol (Y,C/ N cloep Peroxide Viable BAS Score 1050
10uM809 C5.35 <4,1.8 + 809 26.31 9-1 852 &P Y
5.75 2.1 + 852 33.52 862 cp4.09 <0.77 + 862 ~d 51.52

Formula Vb
b Structure Peroxide | Viabla
GAS  |Sol (Y,G,N})| clogp 1c50 10uM BAS Scorg|
809 O-‘g(:l c 5.35 <4, 1.8 +
o™
809 26,31
862 é’% Y 575 2.1 +
o
852 33.52
"D
862 c 4.09 <077 +
862 51.52
852 52,69
974 (% Y 7.7 0.8 *
. i
o785 Y 5.67 3.2 +




662 52.69 974 1 V 7.17 0.6 + 975 "' Y 5.67 3.2 + 97
Formul a VI b Peroxide Viable BAS Score |D Structure
CAS Sol (YC,N) clOOP I C50 10uM OwW 39 14683-61-5 Y 90
NA ~"ax 29266-96-4 Y >10 VA 62 no xe u 800 C >10
WA Nno | 801 Cd~ C >10 WA C >10 VA 802 yo a. C >10
WA 803 MM804 C >10 VA 805 C >10 WA 807 C >10 VA
n~Yjw 816 C >10 VA 817 C >10 VA 816 ~Y Y7 ''~ C
>10 VA 819 C >10 VA 98 Formula Vib

97
Formula Vib
Peroxide | Viahle
2] Structure CAS Sol (Y,G,N)| clogp G50 10uM BAS Score
Chiral -
o: L &
39 14683-61-5 Y an NTLN
How
QH
62 o 29265-96-4 Y =10 © NA
He o
o4
800 C =10 NIA
B, 0
801 [E/E? -G >0 NIA
802 /@@ c =10 NIA
W ey
803 (&@ [ >10 , N/A
Hy L]
B804 |’@ C >10 N/A
W e
805 (5%\ o] >10 NIA
8oy %) C »10 N7A
e e , )
816 %} C >10 NA |
[
817 % C >0 NIA,
)
88 @/@ c 10 NiA
»xnj\ua
819 ES% c >10 NiA
W




ID Structure CAS Sol (Y,C, N clogp Peroxide Viable BAS
Score 1C50 bOUM 820 C >10 VA 821 C >10 WA 822 C
>10 VA e as 823 C >10 VA 824 C >10":: WA 825 C
>10 VA 826 C >10 WA 827 C >10 WA ~d w 855 Y >10
NA 856 C>10 VA C >10 NA 857 nLQa_] 858 Y >10
NA Y >10 NA 866 1 Met 99 Formula Vb ID
Structure CAS Sol (Y,C N) clogp Peroxide Viable BAS
Score 1C60 10uM 867 V >10 NA n >s 1168 C >10 NI A
1022 >10 VA - 100 Table 8: Test Conpound Cytoxicity
Table 7: A 6 Neuroprotectiag

Formula Vib
Peroxide | Viable

D Structure CAS  |Sol {Y,C,N}| clogp Ic50 10uM BAS Score

820 'w@ o 10 N/A
F &c’t%

a1 g: : c >0 MIA,

w | ol o ||
° Ho ay

823 % c >10 N/A

824 (E% c >10% NIA

825 % c >10 NIA

‘__f
826 % c 10 WA
,
B27 ¢ »40 N/A
o,

858 % Y >0 NIA
r S

856 ¢ =10 N/A
. ‘

as57 q%t:j c >10 NIA
M,

858 (P@ ¥ =10 NIA
Ha' ey,

966 é/@ Y >10 N/A
He” e




[ Met hodol ogy as per Assay 2(d)] [ Methodol ogy as per
Assay 2(c)] inhibition Abeta PBT 0.1um 1l uM 10l QuM
PBT toxicity 1 78 90 77 1 16 41 95 100 100 41 12 42
90 87 79 42 14 45 100 92 67 45 28 47 ad 88 86 47 13
53 96 95 100 53 -75 54 89 97 61 54 100 56 108 74 31
56 17 59 89 97 55 59 22 89 87 92 101 89 -31 806 99
78 38 806 36 810 100 85 57 810 11 853 93 79 39 853
31 854 94 81 36 854 22 864 100 88 37 864 13 947 100
94 51 947 37 948 100 79 85 948 9 950 95 88 89 9505
952 98 91 53 952 13 953 1Q1 85 53 953 25 968 103. 87

82 968 6 969 91 92 90 969 2 986 96 85 60 986 7 987
92 00 87 987 5 0QQ Q&5 8ymuimiibggg 1 1002 ad-82 24

Peroxide | Viable

10p2 7 | 1003eade 97 3B FOOBI LN closp | " | Yab [ans score

agy Y =10 NiA

868 c >10 NIA

1022 >10 A




1005 nd 100 95 1005 1 1006 nd 92 52 1006 7 1007 ad
90 43 1007 9 1008 ad 86 28 1008 9 1009 nd 94 32 1009
16 1010 nd 88 27 1010 12 1011 ad 89 31 1011 21 1020
nd 85 83 1020 4 1021 nd 93 81 1021 1 ~ 1031 nd 85 81
1031 8 j 1032 nd 83 42 1032 -2 1033 nd 80 70 1033 38
1037 ad 88 87 1037 4 101 Table 8 Cont. Table 7 Cont.
% inhibition Abeta PBT 0.1um l1luM |l outs PBT toxicity
1038 ad 93 83 1038 19 1039 nd 94 87 1039 9 1044 nd
92 89 1044 3 1045 nd 90 86 1045 10 1049 nd 93 89
1049 6 1050 nd 93 88 1094 6 1051 nd 87 56 1051 23

1052 nd 63 32 1052 19 1053 ad 100 105 1053 -2 1055
855 37—1056 96-44_-68. .25 1056 39 1057

4.1 N =7 1
T diffe § geﬁgﬁd ound Cyioxicity IeT A oB@tection
101. %e do %sé; 2(%9% 8. 47 I %ﬁ?ﬁhﬁ%ﬁg Assay 2(c)]
% inhibition
Abeta
PBT 0.1um luM 10uM PBT toxicity
1 78 90 77 1 16
41 95 100 100 41 12
42 90 87 79 42 14
45 100 92 67 45 28
47 nd 88 86 47 13
53 9 a3 100 53 -75
54 89 97 61 54 100
56 108 74 31 56 17
59 89 97 55 - 59 22
39 87 92 101 89 -31
806 99 78 38 806 36
810 100 85 57 810 11
853 93 79 39 853 31
854 94 31 36 854 22
864 100 88 37 864 13
947 100 94 51 947 3
948 100 79 85 948 9
950 95 88 89 950 5
952 98 91 53 952 13
933 101 85 53 953 25
968 103 87 82 9268 6
969 91 92 90 , 969 2
986 %6 85 60 986 7
987 92 90 87 987 5
990 95 . 88 57 950 18
1002 nd 82 34 1002 17
1003 nd 97 38 1003 17
1005 nd 100 95 1005 1
1006 nd 92 52 1006 7
1007 nd 90 43 1007 9
1008 nd 86 28 1008 9
1609 nd o4 32 1009 16
1010 nd 88 27 1010 12
1011 nd 89 31 1011 21
1020 nd 85 83 1020 4
1021 nd 93 81 1021 1
1031 nd 85 81 1031 8
1032 nd 83 42 1032 2
1033 ad 80 70 1033 38
1037 nd 88 87 1037 4




Tabl e 9.
Transgeni ¢ Mouse Brai ns.

[

11.] Test Conpound Sol ubl e fraction.

Level s of Sol uble AO and Insoluble AS in

Met hodol ogy as per Assay
I nsol ubl e

fraction. change conpared with control. % change
conpared with control. PBT 1 +50 - 49 PBT 1033 -37 -
29 PBT 1038 negligible - 37% PBT 1051 negligible -21

PBT 1052 negligible -
Barrier Penetration [Metho
Test Conmpound Upt ake Ratio
PBT- 1033 > 50%

DPT 1(\E1 (=g aYeVA

PBT- 16389% 50%

22 5 Table 10. Bl ood Brain

dol ogy as per Assay 14.]j
PBT-1 Between 10 and 50%
PBT- 1050 > 50%

L4 JU 77U T

Table 11. TPE¥§£8ﬁpenlcal Pr

I')D'I' 1(\!:’) Dn+ A

pnaoan 10 anhl EnO/ 1(\’)
e T

AR | - U

opertles hﬁﬁé?e@&logy as

per—Assay 3]

Solubility (g/nm) cLog P E

CUTTpuutid I"OI'\ e

Il\\
OUI UUIIIly P1T- 0o

Log D74 o{ighibdtign 0. 01 M HC

2. 0889 ppT1@91 44.% <3. 187<3.
3.104 3-1214 4 2% g5 8% T

Br ‘li'gﬁ I mmﬂ‘llghi st og,ghem' sggry

1050 nd 93 88
1051 nd 87 56
1052 nd 63 32
1053 nd 100 105
1055 nd 112 57
1056 96.44 68.25
1057 101.84  95.02
1058 82.47 54.60

PBT1 33.1 < 3.1 3.1-6.2 4.32 1.85 PBAl&33 35.8
3. PBE, 2 <0duh 3 uM]. 30uMPBT10BRBT 90. Joxi@tys - 25
3.108 2 2. @9 2. 9293 PBT1%50 /80. 382. 5 - 195 25 - 50 2. 5f

1 31038 2. 649 PBT1052 46.0 4
ablgﬁgz. Trﬁpsgenic Mbuse

1049 6
1050 6
1051 23
1052 19
1053 -2
1055 37
1056 39
1057 4
1058 30

Tablie 9. Levels of Soluble AS and Insoluble AS in Transgenic Mouse Brains.

[Methodology as per Assay 11.]

Test Compound Soluble fraction. Insoluble fraction.
% change compared with control. | % change compared with control.
PBT 1 + 50 -49
PBT 1033 -37 -29
PBT 1038 negligible -37%
PBT 1051 negligible -21
PBT 1052 negligible -22
Table 10. Blood Brain Barrier Penetration
[Methodology as per Assay 14.]
Test Componnd Uptake Ratio
PBT-1 Between 10 and 50%
PBT-1033 > 50%
PBT-1038 > 50%
PBT-1050 > 50%
PBT-1051 > 50%
PBT-1052 Between 10 and 50%




5

[ Met hodol ogy as per Assay 151 Mean plaque % difference
P value score fromcontrol (shamtreated animal)
Sham 3.5 1033 2.06 -41 0.018 1038 3.0 -17 NSD 1051
2.13 - 39 0.0037 1052 3.2 -8 NSD - 103 Table 13(a).
Phar macoki neti e Paraneters follow ng I ntravenous and
Oral Administration of PBT 1033 to rats. [ Methodol ogy
as per Assay 16] '2~ xO0 Paraneter 030701-A 030701-B =
030701- C 030710-D MeanSD Mean}SD [V IV PO PO
Measured Dose 1.84 1.62 n 32662051 (ng 173E 016 34.11
31.21 (nmg/ Kg) OCnf' (11M100.70 2.48 159 t 126 2.02 1.36
169 f Q47 Tmax (mn) 20 5 12;50 10 61 45 60 {52
doyle 1 Phgsjochemicyl Propertieg i) 52. 25 53.29 52. n Cl
(Mbthadblaghig per W29 B3/ 145. 69 41834:08:69 --- 3 17 .3 # i
Vas (I./Kg) 6.86 11.20 903f307_..;t.

Compound | PSA (8% | Solubilitypuss | Solubility (ng/mL) | cLogP | E LogDs4
(ng/mL) 0.01 M HCI

PBTI 33.1 < 3.1 3.1-6.2 4.32 1.85
PBT1033 35.8 3.1-6.2 <3.1 3.51 1.32
PBT1038 90.9 12.5-25 3.1-6.2 2.69 2.92
PBT1050 80.0 12.5-25 25-50 2.56 2.98
PBT1051 44.6 <3.1 <3.1 3.58 2.64
PBT1052 46.0 <3.1 6.3-12.5 422 2.85

Table 12. Transgenic Mouse Brain Immunohistochemistry
[Methodology as per Assay 15]

Mean plaque % difference P value
score from control
(sham treated
animal)
Sham 3.5
1033 2.06 -41 0.018
1038 3.0 =17 ' NSD
1051 2.13 -39 0.0037
1052 3.2 -8 NSD




13A (%9 b 25.45 25.04 ." . 25 25 029 al 5 a Total

pl asma cl earance b Oral BA cal cul ated using the
truncated AUC 0- 1560 Tabl e 13(b). Pharnmacokinetic
Paraneters followi ng Intravenous and O al

Adm ni stration 10 of PBT 1038 to rats. /Methodol ogy
as per Assay 16] 030410-B 030410-B 030410-C 030415E
Paranmeter ,'.MeanSD IV IV PO PO $r"'a a, "1 k. { p 4x
t Measured Dose 0.34 0.35 0340038. 74 34.47 3650f 302, $
# k (mg/Kg) Cni (am 8.06 2.84 ; s°5 45 f 3 701"
57.77 68.48 63 12t 7 573 <, Tm (nmin) --- ;5 w'-
45 45 45 00t 0 00 <. - 104 Table 13(c).

Predteid@b Rharatar kiRt Bavamesers foflowing fitrayenioustangd Yol ddaningsixhtion
Qrfe2BTARItatd. r ati on of PBT 1050 to rats. [ Methodol ogy

gglep,ggodgé_% - A6 19}’30415 A 030415-B 030415-C 030415-D
r amet er an§ : Man SD, IV IV PO PO %Y=

Measured Dose (nm/l(n\ 2 27 9 n5 "2211023 9% 135 14
paraniefay 23 I300GOf 6@9791-3 2g 3708 16038B0-B,
1 12 106. b* 61|00 1¥. 03 PO (rEoN)
Measured Dase 45 1] 22151 03
i 24 3% 3411 3121
Conax (EM) 0.70 2.48 2.02 136
T g (Min) 20 5 45 60
ty2 (min) 52.25 53.29 —
Clpa’
( mL/n;i‘nlng) 90,93 145.69
Vae (L/Kg) 6.86 11.20 —
BA(%)" - —_ 25.45 25.04
5

a Total plasma clearance
b Oral BA calculated using the truncated AUC p.560.

Table 13(b). Pharmacokinetic Parameters following Intravengus and Oral Administration

10 of PBT 1038 to rats.
[Methodology as per Assay 16]
. .
030410-B 030410-E 030410-C 030415-E
Parameter
v v PO PO
Measured Dose
0.34 0.35 38.74 34.4
(mg/Kg) 7
Crax(0M) 8.06 2.84 5737 68.48
Tax (min) - - 45 - 45
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Tabl e 13(d). Pharnmacoki netic Paraneters follow ng
I ntravenous and Oral Administration of PBT 1051 to
rats. [ Met hodol ogy as per Assay 16] 030506- A 030506-B
34= 030506- C 030506-D 7=s Paraneter Mean t.SD<: >Mean
*50 PO PO Measured Dose . (ng Kam 3.16 2.77 2 96f O
28p=.""= 34.24 26.45 30 35 5 511,; Onl: (M 2.96 3.03
299f 00S' . " 3.18 1.50 234°118,;w Trmu (mn) ---
60 30 x145 f~212hl4 tm (mn) 46.07 46.52 ° 4630t O
32~"1 200.09 365.72 .2°82 9 117 1 "' /m a{g)
153.24 135.58 i et Vaa( I_lpP{g—) 10.19 9.10 . 9641 077, H
"- 37.96 17.55 2,.75
Ti‘%ﬁ%‘& %"6“5“‘“?‘8?‘51“ I’b‘i‘aa@f?és fpllowinepiEeyenpuspng OhAdministration
aﬁ%ﬁﬁlaﬂﬁ%@ra@ ng the truncated AUCO 1440. This val ue
the true bioavailability.

xample 21 - Cinjcal trial of conpound of fornula I
or 11 for tdashreajeat ZRGHLET | SadlsHCAEE
PREY®™ | |clinical trial n’po4un o?is%
or—H—for—thetr nt FAder aké‘h t
ViaredPsect s ,9f of al, (PBT] in do
ddi$¥®- pili nd. pl acebo- : B}lsll‘%)t bhasd 2
cliqumpal |trizat of m€er er es1 AP phat |ﬁ,§1ts
Thnlmr(,gly)-& X subjlects we Zeyg. 18 puﬁa,eu
1I8—PBT=1—wth32conptetioist—and str fired ki

nore- and | ess- severely affected groups. The effect |
ofabler1aah. Pamtmagpiinetic Barngeters #dlloying ligrivériogodid Oral Adxmmstratmn
pif EBENOSINGr20gni ti ve deterioration over 36 weeks in
thenbRiSy sEXEESLYsAf fected patients (baseline - 105
ADAS-coogyZ&%s yTh@ performance of the | ess-severely

"”Gup L ADAS, C"""

arnl
al | Cbl CU Ut T

deteriorated

neghb.gi bl y | oPesps-4 I’|030506|=ﬂ D 0DEGTI [t D38@6-Dh
coul d not he dvscrji mmat s pcstriat gy
Al13di2eadRG| | neglﬁl n th2e7 P but iNncrease
pl AeeBD gr Oup L7 34.24 26.45
Connz (UM) 2.96 3.03 3.18 1.50
Toiax (Min) 60 30
ty2 (min) 46.07 46.52 200.09 365.72
( mL(fl“zfﬂ'm) 15324 | 13558 -
Vi (LKg) 10.19 9.10 —
BA (%)° 37.96 17.55

Total plasma clearance

Oral BA calculated using the truncated AUCq. 1440, This value may be an overestimation of
the true bioavailability.

Example 21 — Clinical trial of compound of formula I or II for the treatment of
Alzheimer’s disease.

A Phase II clinical trial of the compound of formula I or II for the treatment of
AD was undertaken to study the effects of oral PBT-1 treatment in a randomised, double-blind,
placebo-controlled pilot phase 2 clinical trial of moderately severe AD patients. Thirty-six
subjects were randomized [18 placebo and 18 PBT-1, with 32 completions], and stratified into
more- and less- severely affected groups. The effect of treatment was statistically significant in
preventing cognitive deterioration over 36 weeks in the more-severely affected patients (baseline
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(p<0.001). Plasma Zn levels rose significantly (=30 %
in the PBT-1 group. 5 Dosage Several considerations
drove the choice of dose. In previous studies on
transgenic mce, doses of 20-30 ng/kg of PBT-1 orally
daily for five days per week were markedly effective
at inhibiting AP accumul ation after 2-3 nonths of
treatnment. The human 10 equi val ent dose of 1500-2250
ng/day is close to the prescribed antibiotic dose of
PBT-1 (600 ng po qgid). However, this magnitude of
dose, admi nistered for™ mBAths, would rai se concerns

The starting dose of 3.3
%?E ophen). L efiintion o e el Ses s (ADAS a9 1%
@Or%eé ﬁ%hé‘PIdéYer s ipreroahi s endeitivd chiriges cefilfl ot bé dieridmsted i fhis

sthbit. Plassiig dechined Setha RBAEl grou biit iRkdéd &h@ﬁac&B Srough O
[pR0b6Y) @lashd 8 18R 1skhk QbdifeaART 20 o4 d,§ l{gt?lgp% ?é? is no data
y

fromthe transgeni c nouse stu Tect i veness

% doses | ess than 20 ng/kg/day, we reasoned that a
@R& icial effect might require a | onger period of

t r eat menevetibgontidpentions i vevbedhoideisiatbieo I pPdvichudEDHS €

sdnsific fn{chelbdey of2D-38 nglkg OB 1 ora_[ll?@&ﬁyff&r f@e fays pek {N@ék wWefeNgt h

ﬁg.rkéﬁ@f e\ﬁgc%kec'at ﬁ'ﬁnbﬁﬂg Qﬁ Gdct ?x?ﬁaﬂqg it %’8 m%n %tre egg t el y

one-third ective
L S R b et o oA 5
8% Pofid e Hpweven this maeni@ds of dospriadrainistfied fos tantltsi waplddaissronderns
®oB SMgiNdgticiry was wi t hin the same order of magnitude

of the ?}Eefs%ﬁing\i@segpﬁﬁn &a?% s%ﬁE?gfg}a.Iv?rect I %Et is ql%nthe

I anti-in
fi‘i;f%‘a’ o ek RULE O
ﬁhe %’“’RF ©8vel s that would be 25 in the same
magni t ud@ingdherctipanedatsdion therfranspenic meawrsyen pithestfadiyeness of
B¢ R tIMERIT AL/« PROCKDIRERBA Hhi bedti cikl 5ot fiight rBque OB hdeAREiBd
OftréalineAttGdnried JQW&IQManGQm&GﬁUu&QmQ PRGN etbif, 9661) Therefore a
tﬁeﬂ gﬁh gfégtlwgﬂctg\@%? %egaggﬁlos 1‘1’1@1 1£ 8%?)1%1}:{1]111% eIg on%%m? ?#wgg%ﬁgchve
By o b Sl o0 mt ey sl wttecive dosein

IIP?eocedures adm ni stered by the Victorian Civil and
Adni ni st Tietsianieg dasé E3ahgy/ysisy VR twathn gk shd or®@BMnagnitude of
tHR@ffkdtitd Qs Nk the Qins @Rl 8ot mo§q riﬁﬁjﬂy aBbht Brn:%nfh PH ar?ﬁﬂi%l:tfvr
d&s@ 'ﬂ:&g g.‘ll&}’l A"%F PovJen:ld Eodde%gtrbgo\éhe%?c% %%ct on meaa? anrq%é? evg15 ;.%tlovifrgu l

rers Wwer e

e%?ePﬁmg%ﬁﬁ%ﬁgéﬁ?ﬁF t”Fﬁ@m§?Uﬁy The study was
approved by the Royal Mel bourne Hospital Research
EXSERIMENDAL. BROCEDURBE Research and Ethics 35

Conmi t t €@ical issues: In compliance with Australian laws concerning consent from

individuals whose cognitive function may be impaired to the extent of being unable to make
informed judgements or decisions, “Consent to Special Procedures” administered by the
Victorian Civil and Administrative Tribunal was obtained for each participant not able to
consent on their own behalf. In addition, third party consent was obtained from all carers. All
subjects were stabilized on donepezil prior to commencement of the study. The study was
approved by the Royal Melbourne Hospital Research Foundation’s Clinical Research and Ethics
Comrnittee. |

Study population: The study took place at the AD clinical trials unit, Mental
Health Research Institute of Victoria and at the Royal Melbourne Hospital. Criteria for inclusion
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Study popul ati on: The study took place at the AD
clinical trials unit, Mental Health Research
Institute of Victoria and at the Royal Mel bourne
Hospital. Criteria for inclusion 106 in the study
were: infornmed consent; a diagnosis of probable AD by
NI NCDS- ADRDA criteria (MKhann et al., 1984); AD
Assessnent Scal e-cognitive (ADAS-cog) (Rosen et al.
1984) score of 18-45; Mni Mental State Exami nation
(MVSE) (Folstein et al., 1975) score of 10-24; on
donepezil 5ng or 10ng fdiéat | east 6 nonths; relative

orcarer willing and able to sugport the 5 trlal abl e
(DM WY et mOrReY longSRs ATHBROPIHHFIODIIY 4R NRERSAIRIIA criteria

Mpfetannon sl., i Pt 4D, AsRatnicet fge-wenig v D8 dey) (Rdsertehgy 198@ cate
lof E8t45¢ MinbMemdliShie@RhmigsMbAMMASE) Qﬁold&%{ét Ah @mj scQk of 18Rk 5

lA6HepRP @xﬁé"é’r l%g had 1&19'6%111?1; 'réﬂa%vé r cﬁ&%ﬁﬁ and ]@Iﬁgt% tsupg%rt the

0i
mé’? E&ge CS a}et‘f' i ooty %?rfshpé’g?’é?ﬁls?{ﬁ? 9“%‘5%?& conf ounded
t he adver §féené°'\ﬂé’l??tex‘f3ﬁ‘d64 if fhey had Fhistofyor tliicelregidénaceiperiphene oe
oisicatuneethpor ladieedxistirg iliressebatr gasthidtedy fhht Iﬁab B)e Gcle® bahia ek
Wintfan, Qletv€ QBuciAsh oﬁrﬁﬁ&%fs Bt me@%@ve corfdimddd qﬁ’v[eg!?_gve{ltgmﬁle

I
W q?[g%&tors \{f)ere ob a1neM E)as?hne I;}o dg\%%ned 9, cﬁB%?t@tvg‘hﬁutE)me
REUES sy 7 P DR Gy aRISTon 5 NiembAdi Rowdns Tos QAT
Fsats REedugstions end apadiperratan F éehoEpdivtbd el group randomi zed
desi gn. Bhidy tagigsi The RadylvRhi SouBlB dllﬂdrlﬁchon@ﬁt%!]&i W€l group
faffonibed &Gich. TV lpﬁieﬂ@&[ﬁ'theﬂ/lcgrgs w%%el:rﬁ%%o }Faﬁﬂ ik Zﬁd at

Ve el
%ugms]rad’d%fz?d a& % 1:h ?aﬁg 8 reci%e e1 er ng \/?é%lﬁcfgo %’Iﬁfﬁn?ﬁ(ﬁ |the study
SR TEM A T P oot TIOE RS M99 812 esheeh 0D
@%Wij’kﬂolﬁcp“ @ﬂ Erally@foes BEGH weelt2P-F6i nal |y, 375ny bi d
from mek&dﬂ&o&ﬁureﬁﬂﬂémn@ﬁ@&eﬂw Bifsiste®6f eﬂﬁﬁbl@tg medical history,

15 @&ﬁ%@cﬂ%@bpﬁ&%w@;{mﬂnﬁgﬂ E?ld nedical, f’cilgméﬂ‘ic tests

m.Cc exam

[
) &‘%‘&3 L“e“’ef%&{“%"%tﬁ% § YR Fegpopzes g condicked
PEeye aselipgyigjia t éP?SE}Hle esstsmens dlapi as|
elested fpr AE%H@EBS baseline plesmd leytle of r2@:ldzed A privr torendomization.
Arreenicoginexdchely amél dnfipdods & dbiSepdz0 afdl 20 phtibets ek 8d0 He
vﬁfﬁﬁb ﬁ?ﬁﬁﬁﬁmuscuﬁ!rw@@ry\mweg@| | ected f or ApoE al | ot ypli ng,
asel i ne AR

J,andani, z aﬁ% on. GJA‘%\( JEE?C%E b{rﬁe(‘:ﬂgﬁ & Venegﬁl ?J%&“’repté’ b Egss 12

& A0 Vg heygTeresGiisisd by an indwgling satheiss Themrasetupsd ghamgs didnoD
affgpt bigdheraingl pea@uts 2xdepttfor iy dleivisict werefparyo feaonsiswatdsks 0%
dBireed ([3etafly esa rédalt f dfftrdneds irSilatddy a@iRARBURM 428 from these intervals
“)é{%wg(;ﬂﬁ&&lﬁmg SISon weeks 12, 25 24 and 36 when

t hey ver g goolel ,lglx an |§ ng ' n% cat heter. The

 procedur a’f CH measé'm& RGPy gfee SHcaiy SERRIG AT chpsa Aot s

besgling quoaﬁhezﬁm & Pandyd etpagglinecand @ wiseks thol 2% and 36. This
neHng ives d@ngeh Yo-2ll0Wsonghenplitty stickafrpiieifeds withasirdat th@saltics @bh
a€hiohdpRAICHERSefidAcy Al SloQbed a@ASVcQE hsQRb)r- pﬂ%@.rygfi\tt:ﬁnef il
(Itclég@ & al. rﬁ)&ﬁ \Qﬁlj.héugh %ﬁe?oug Qe%xtopgy ?ogmﬂl tesgs coulc{ be conmad eclzl XSSI S
secondary measures, it was necessary to avoid fatiguing the subjects at review. Therefore the
only other cognitive test was the Mini-Mental State Exam (MMSE). The CIBIC+ (clinician
interview based impression of change incorporating caregiver information), a subjective
observational index was also conducted. Plasma A, and plasma zinc and copper were all taken
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Qut cone neasures: The primary clinical efficacy

vari abl e was a change from 30 baseline score on the
ADAS- cog conducted at baseline and at weeks 4, 12, 24
and 36. This nmneasure was chosen to all ow
conparability of treatnment effects wth current

t herapeutics such as donepezil, where efficacy trials
al so used ADAS-cog as their primary outcome neasure
(Rogers et al., 1998). Al though numnerous

neur opsychol ogi cal tests coul d be considered as
secondary neasures, it-we¥ necessary to avoid

_fatl ui ng the subjects at review Therefore the 35

SHIY B HER cogni tive test was the Mni-Mental State
Ex am ( MVSByublepnebodt Bp@re cavyiie vl utvmuri osdr Beinyis @/ (REIS BFor A8

idetpatiessFolystyreie plafed WEHe coaftd itk SR8 Gh rqud; ﬁfa@g bMﬁAb G21 1 (for AB42).
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Sol utions, Mel bourne). Evidence for efficacy was

i ndicated by a significant difference in change from
basel i ne between treatnent arns. Anal ysis of variance
was the principal nmethod of evaluating statistical
significance with the treatnment armillness severity
at baseline being the 25 primary design factor.
Potentially significant covariates were introduced as
necessary. Differences between groups on categori cal
measures were anal ysed using exact statistical

met hods in order to maxi M&e power. Based on the
assunption of a correlation of 0.60 between
n%%%‘g@rent occasi ons, power to detect an effect of
one st andauljectl@vriutiténd andliefbg@opdie:Thiry-stRaH@R welsedcnifreover a

010k Jeﬁ&l%ﬁﬁeﬁﬁi %ﬁ 1@@00@%% 88 Ub tad\aNEieR 88 or per

e u ts 30 were recruited per
91? &(r)c%i(in@sm ll"xro sugje%tf werf %st%‘ m]e?c% am} 15% has been

obser ved .The ‘?F‘ﬁ‘ﬁl? Ipess ﬁSE?BEYI fagtor Wpncreated applpmned, pediviponenf the
r ewplg integwo eratrs aethethedian lDAS-coORore afRESle TR BuIF|Sex2), vielding
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aat haselme (fligele Bicodher than the traglansaf agmhasing ¢ higkenmess pregrbid IQ than the
ofleeetiogtbup &Sestinhaged nsiak thé)lyARﬂ" (li 54 @mpatd bhed.o; 2023, p=101061)
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td %Ff-haéﬁ?"’ ‘ﬁ‘ﬁ‘derﬁ %[3 e Rt SgNcEin Y JRREY ar m

r espect i vEliniyal effeive Ghersgpia theiAPAToPs Hfefayecksds Bsat and 36 from
Gesebgrvapuigect ited-ogy aallysis dariahde with flctop af @aeiedrasn anliGasaline

DASe! vty (The Bles dtkhe chfoBEH ADABROE f36re tHoREL SBRE dedehiBRation in

hawv C}Jmasi,o@reiaéd%bo ng %&Qx%ﬂ%@éeﬁﬂ %%ﬂ EPIQ SeTR! 'uéﬁégabg?oup
u a usi n ar.e
‘i{s dogmeciose u%@?& gnifigapee 4 ‘f“‘?ﬂ?\éFF( er gt o%0)
tan@weﬂc at EFEQI ARE, . Q%]r(ﬁ*ﬁﬁé) ATElpped in thegrogseiphs et
2e@fityotillhess was @3hired b @iifidatdd .0OB4d JamplEleo MNAESEs less-chr TaSid-
WEeR1ySERERESMEd XD RS-0 aheRas | _ys)&m@e 8kols Rb©OwitBNRlY §€S
Asvels s%%a &l 8 ﬁyxﬁfefglﬁ pdoe Cﬁg tnoéglgﬂﬁofaﬁt e@ﬁﬂs £ Bhe

i‘ﬁ%§‘f EJIE%P Kpe ﬁlgmgcan erefaes g—?elyclzf?ﬁtra at weeks

Hé%@#@n 3700 18) b weak 2¢ F %Gﬁéw‘ﬁ A1 {F35 &B) oFhis\gpq wic e
whatnimirfed @tveeks3 6bhit tanrevdly peaed Satisticalrsinifiomed [F(128)=B.b2, pe®e58]. In

%\ﬁ%é deVerely: e{'f@c&?‘&%s e dlffé%néémﬁrﬁ&ﬁ%hahéb ﬂ%%%se«am&mog
scoréNq’ gB? 1 %\?er L place ace o eekg Eﬁ?gnd%] ¥Vas a dlé‘ere%ceo of ?S?@g%?di elaﬁﬁ

8’@?’4) o4 @%&@%&l@g r005l9p' 13(2@%“1’3‘%‘,’&33’ (Frgﬁfg)s trend canme cl ose

t o st at i sEffecalbr plagymi A8 Enerdduatit haesdike, thefe MErk n@ 8nifgags
AFRr At pREn BBk WRaKb el rdafrknidBh o3 sevdrity Brafd, THE Olriabdeiing
§fdvidudiSevBl ARALEhelpiiHE ABIPH MO arge kliReddh fefika Rlwer of the study
to detect any significant differences in mean changes between groups. However, reference of
individual Af levels to baseline reference levels markedly decreased variance, and revealed
significant treatment effects. Plasma AB49 showed a significant decline from baseline in the
PBT-1-treated group from week 20 onwards; over the same time, plasma AS42 in the placebo
group increased (Fig 9A). Stratification by illness severity as above demonstrated that changes
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severity of illness was exam ned by stratification of
the sanple into subjects | ess- or nore- severely

af fected (baseline ADAS-cog val ues <25, >25). Sinple
effects tests within | evel of severity showed the
trend in the pooled groups to be separable into
non-significant results for the |ess-severe stratum
on all weeks and significant differences in the
nore-severe stratum at weeks 25 4 [F(1, 28)=7.73,

p=0. 010] and week 24 [F(1, 28)=6.63, p=0.016] (Fig 8B)
This trend was nmint ai ke ~at week 36 but narrow y
escaped statlstlcal ignificance [F(1, 28)=3.62,
BEHSHEE™ yWHhe¥ﬁémﬁﬁWé%§%Vé%%w? af fected groups, the
di f f er enééministrafion af RETaingrs afspaiamdivais e biguifeaBREHIGN 0:30%) of
elplamoln PRII0A) BN efth 1l ci¥ed bOplaina \te @fk 1024 m@ﬁbéém%%ls%f

ZH bharsnas Ble(i Aﬁ og;%%é?e%low% esrg,'ia @5 W@’@g’ and

S | ve
%??%%%ﬁls’) The e ‘*"“SG&%P K3 Zn une %ﬁﬁy %ﬁa %Eg%ﬂffif%reprﬁﬁ@radea
RRERadizaten %fu @ﬁlﬁ 17 goawst, meanfopsslinsieyels ofi Gy (. ligViwehOmizhir thavmt-s
Ibletpmtm Radel{Ratil-Khnts et @l 206, &JotriMioh bfrpa&sﬁa Aﬂiﬁao Jevels with

ZhAT 1881 @sshydd ord HEHaVb Smﬁﬂsedugﬁf 9&c§s10‘rﬁ£ shgi@él Gio i ﬁol:agt a?sﬁ)g%ngs

A040/ 42 mgmego%%%s&% u'eagrll,]eptfo(gé\%ﬁil PR PR it R

i‘ﬂ%ﬁé@é’ 5’%0‘&0 ISiqeyhis Rty vith @ eteratiode the £T3-mediated
wwwwaa%nf Sm@tilc eipetvich thobliyas Ehis d® indibies @atde cdnesselos typical
nigel Gheleloysudes iestaedanving, tha Rechani &N 6k k@Y APEd] é’t@ns dose is not

tiak G gfos SRR chdl AL ’fﬁ%latﬁélir %Qatlé.rﬂnfé\lze 5}‘?’%? 1A% SH0VE appears to be
%E@&%Jt 0 E;%EL mgr%g sgsrtl.erm(f‘ met%dﬁé%‘g ?@]E@WE&& a I%V@Phsptﬂ e

BW&?%&QA(342 in the placebo group
| n cr e as eblo¢dpvgls 9B T-BiSteadyisfaiepet dogrievbly of PTHTME& SotS @AIQr i t Y
dexagea binse, SORERNSH hgwae4.bhano %h&m& 60:1. 09 oM aN LI G R
d@"ﬁb%h&v@s@maﬂt ESRILA6N §hE hpadf gge ﬁlgtgl%r 5&5 }:j;gelsgg%?}md on the same or

j on of PBT-1 was associ ate
Sﬁ%g &HSCE%%%‘ el evation (=309 of total plasma Zn (Fig

I QA) but with no effect on plasma Cu (Fig 10B). Mean
baseline levels of Zn (9.4 M in the pool ed AD groups
wer e bel ow age-rel ated normative val ues (Wod and 5
Zheng, 1997). The increase in plasma Zn i nduced by
PBT-1 treatnent therefore represented a normalization
of levels. In contrast, nean baseline |levels of Cu
(13.1 M were within the age- related normati ve range
(Rahi | - Khazen et al., 2000). Correlation of plasna

A 142/ 40 levels with Zn/Cu | evels assayed on the sane
or subsequent occasi ons showed no significant
associations. An inportant result of treatnment of AD
subjects with PBT-1 is the paradoxical 10 el evation
in plasma Zn (Fig. 10A), which is consistent with a
restoration in the ZnT3-nmedi ated communication of
synaptic zinc wwth the blood. This al so indicates
that, in contrast to a typical netal chelator such as
desferri oxam ne, the mechani smof action of PBT- | at
this dose is not that of a gross tissue chelator. The
relatively weak affinity of PBT-1 for the netals
appears to be



insufficient to cause marked system c netal depletion
in the presence of a re-established 15 equilibrium of
nmet al honeostasis. Blood | evel s of PBT-1: Steady state
pre-dose | evels of PBT-1 at total daily dosages of
250, 500 and 750 ng were 4.032.10, 6.743.70, 7.602.15
g/m, respectively, and did not show significant
correlations with ADAS-cog, nmetal or A(3 levels
assayed on the sanme or subsequent occasions. 20 - 110
Tabl e 14 - Basel i ne denographics and key clinical
variables Goup Variabll@ Jotal Sanple i oquinol
E(jﬁcgdbo P Val ue (n=32) (n=16) (n=16) Age nmean 72.50
3bl§ & aselipe despgeraphics 3pdkyy gligicatpariggesg7) (8. 61; 58- 87)
(8.35; 56-87) P=0.651 Sex 17 8 9 P=1.00% (n; % nale)
53.19% (47.19% (52.9% ApoErat atus ApoE4 heterozygote
bl 15 7 8 le.??_qgsaml(‘%& 9%56;0‘11@148. 8% X0 0% Ap@Edlue
homozygote n (% %2 1 (9. 498 (12. 599278 3%

Egticarat ed prenorbesh | Q NART7:98. 1 111.45104.9 P=Q O3t
FRET™4OSD; i n- 837 68D 86; OFL1EE) (8.(0%;5694- 121)
£8-26; 91-124) ADAS-Cog 26.31 25.56 27,06 P=0 57t

(0o Baly 15-46) (7.887%4) 15- 46) (f 16,01, 194@)‘9%ﬁge of P08k
ggagta‘f%gsi s 70.09 70.88 69.31 P:()). 591 nmean, (SD )

7 24 X 7,98, 54-83) (8.50; 57-83) (7.61;, 54-83
53] 4&????#“%)?(/‘“ I n(%%%)(year s)z4 41 231 % 86 p=0. 66%-100!
ARB oSSt 4N - Ma%) (4. 19; 12%“"(1. 08; 39:433 (1.32; 1-5)
j I'ndependent sampi® t-testufadhl testgeBH dj) 5 $

éﬂ(n%%g ﬂrep}or\gxg th N%BKII' € CII08FleSt ) 111.4 104.9 p=0.03T
mean, (SD; min-max) (8.86:91-124) (8.04; 94-121) (8.26; 91-124) )
ADAS-Cog 2631 25.56 27.06 p=0.57T
(7.27; 15-46) (7.67; 15-46) (7.01; 1941) )
Age of first diagnosis 70.09 70.38 69.31 p=0.507
mean, {SD; min-max) (7.98; 54-83) (8.50; 57-83) (7.61; 54-83) '
Duration of illness (years) 241 231 2.56 P=0.66T
mean (SD; min-max) (1.19; 1-5) (1.08; 1-4) (1.32; 1-5) )

T Independent sample t-test (all tests 30 df)
I Exact, two-tailed test.

It will be apparent to the person skilled in the art that while the invention has been
described in some detail for the purposes of clarity and understanding, various modifications and
alterations to the embodiments and methods described herein may be made without departing
from the scope of the inventive concept disclosed in this specification.

References cited herein are listed on the following pages, and are incorporated
herein by this reference.
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10 173:40-44 - 116 THE CLAINS DEFINING THE | NVENTI ON
ARE AS FOLLOWE: |. Use ofs a qgnpound of formula'l in
t he manufacture of a nmedjcament for the treatnent,
anel i oration and/ or kS Ofr a neurol ogi ca
; OR | in which R
is H optionally subst , optionally
Pt ybstituted acyl,
optionally substituted aryl, optlonally substituted
het erocycl yl, an antloxuﬂant or a targeting nvoiety;
10 RZ is H optionally substi-tuted al kyl; optionally
substituted al kenyl; optionally substituted aryl;
gpthiidinal | y substituted heterocyclyl; optionally

subst i t utre ek i lofst@xaly s@@htut@cmlﬁymS tgﬁifl‘l& sub@ithi@d ﬂl@hﬂd rb?f:mrmlly
gﬁ%tgl%t%ﬁt aaﬁqggon 'iy s%?t@’gg &= %ﬁdﬁ%@ %%}tff'ﬁ‘thattegaycfjp %neaﬁg?mdant or

d%%%& btional |y substituted aryl, optionally
substit utf%éf H; optionally substituted alkyl; optionally substituted alkenyl; optionally

substituted aryl; optionally substituted heterocyclyl; optionaily substituted alkoxy; an
antioxidant; a targeting moiety; COR® or CSR® in which R® is H, optionally substituted allcyl,
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
cither the same or different and selected from H, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted aryl or optionally substituted heterocyclyl; CN;
(CH2).NR’R", 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 NRMR'2 in
which R" and R'? are either the same or different and selected from H, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted aryl or optionally substituted
heterocyclyl or together form optionally substituted heterocyclyl; or SO.NR¥R!* in which R*?
and R' are either the same or different and selected from H, opticnaily substituted alkyl,
optionally substituted alkenyl, optionally substituted aryl or optionally substituted heterocyclyl;
and

R}, R%, R®, R and R’ are either the same or different and selected from H,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkoxy,
optionally substituted acyl, hydroxy, optionally substituted amino, optionally substituted thio,
optionaliy substituted sulphonyl, optionally substituted sulphinyl, optionally substituted
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het erocyclyl, an antioxidant, a targeting noiety, OR
SR7 or NR7R8 in which R7 and R8 are 15 either the sane
or different and selected fromH, optionally
substituted al kyl, optionally substituted al kenyl,
optionally substituted aryl or optionally substituted
heterocyclyl; CN, (CH2) nNROR10, HCNOR9 or HCNNROR10
in which RO and RO are either the sane or different
and selected fromH, optionally substituted al kyl,
optionally substituted al kenyl, optionally

substituted aryl or optionald?y-substituted

fdfﬁwle%m%ﬂﬁg? nisl to4; OR', SR or NRI1R12 in

RO agningr N, GFy, Rtfonlpy substitpred a5y, catfidoplisrselpstituted
ditsrosistyb @ edofidagiar pltargspngiramegl, | y substituted al kyl ,

opt i onal | salts biaisdrds ! suliv@reh, dekikaines) pro-@aks] Qﬂ@fhéré/an&@ﬁ%{&s%eﬁggf

aryl or opis@p [,%%S&g[bstltut ecf) heterocycly or

t oget her rm ubs ed heterocyclyl; or
SOBNRISRLD | n‘%gg‘“ Hatent & 8t tlioe SRS it

or differ @ht g(h@ é?%el‘éﬁ @ﬂ%rﬁrfrH,t@tRl tmai GHO, CHOHCCL,,
subsgd,t uted al kyl, optio y sub tut ed enyl,

@pzbﬁ%a,ldmoey}a@ml\t(g;}gg oﬁ,& eRt1 on ubs i ut ed
het esgcyclyl ;25 and R3, RS, wd

the sane or d| fferent and sel ected fromH, optl onal Iy
subgti tut ed al kyl, /opt\onal ly s tute kenyl ,

G onalM P Stibs it ed NadRésyCHN, Opt onam y swbstituted
acyls—hydr oxy, opt\ene(ly subst i weEd

optionally substituted thio, opti onal I y subst i tuted
sul phonyl , optighally substituted sul phinyl,

optional |y StbsNituthedcs: 117 sul phonyl am no, hal o,

SOBA, 1 ne, CN, tignally substityted aryl,
@hﬁmﬁy substi t ut oGcyeyty an oxi dant
or rgeting noiet hydr at e\s,_éol vaties,
derivatives, pro-drug oners and/or isoners

t her eof j the provisos that: 5 (a) when R to R3,

R and Rajfe H}then RA ' is not C or | and R5 is not I;

(b) wRen™ tovR8:= R R and R5 are H, then R4 is not
CHO, O—O—:gﬂ'ﬁ? L] ~~\ //~)@/CH§CSII\2 NO2 , CH20CHS,

CHZIN( C2H5) 2, CKE CHNcHS | N NCH3 CH3 \\~/
10 /--\ /-\ CHRN HPOH , ON2N/NCO2C2H5, CH2N , CH2
NBOC -., N CH2YS5 CMEN_/

OH

(¢©)  whenR',R% R' and R are H, R? is CO,H and R? is OH, then R? s not
bromo, methyl, phenyl, hydroxymethyl or trifluoromethyl;

(d  whenR',R% R’ and R are H, R* is CO,H and R® is OH, then R ' is not
bromo, iodo, methyl, phenyl, propyl, phenethyl, heptyl, benzylaminomethyl, 3-aminopropyl, 3-
hydroxypropyl, 4-methoxyphenyl, 3-methylphenyl, 4-chlorophenyl, 3,4-dichlorophenyl, pyridin-
3-yl, furo-2-yl, 4-chlorophenyl, 3,4-dichloropheny!, 2-chiorophenyl, 3-chlorophenyl, 2-
chlorophenyl 3-chlorophenyl, 2-methoxyphenyl or piperidin-2-y;

(¢}  whenR',R, RandR' 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;

(®  whenR!, R, R' and R® are H, R?is CO,H and R? is OH, then R is not N-

- morpholinomethyl, bromo or phenyl;
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CH2NNH CHz N N-</ N /(((/™MM\\~ ~1 OH 20 CH2 NN - CH2
CH2GN, or CH2ZN, S N J/ 25 OH (c) when R, R5, R
and Rare H R2 is CO2H and R3 is OH, then R4 is not
bromo, nethyl, phenyl, hydroxynethyl or
trifluoronethyl; (d) when R, R4, R5 and Rare H R2
is CO2H and R3is OH then R is not 30 brono, iodo,
nmet hyl , phenyl, propyl, phenethyl, heptyl,
benzyl am nonet hyl , 3-am nopropyl, 3- hydroxypropyl,

4- met hoxyphenyl , 3-net hyl phenyl, 4-chl orophenyl,

3, 4-di chl or ophenyl, pyridini11l8-yl, furo-2-yl,

4- chl orophenyl , 3, 4 di chl or ophenyl , 2- chlorophenyl

3- chl or opH&hy| ¥heaR' aﬂnéRbpﬁéﬁﬁTlsCQﬁbq@ﬂBr@ﬁﬁeﬁhwR and R® are
2aoreblwoxyphenyl or piperidin-2-yl; (e) when R, R4, R

and R ar e, R2enirS, KERRH ARGk B 4 0, @khd 1O, BRn R9nd10are

3RotRRERY 3- hydroxypropyl phenethyl

3-am nobro | - K h when R

R5 are H, &2 %eﬁgﬁﬁﬂgnéﬂdga‘ieé SCP%W@?RHé Hotfml‘@ ‘Sn"t
nbﬁbﬁ@@ﬁh@ﬁ@@hyhbwbmonn or phenyl; - 118 (g) when R,

R and R E(De HyhelRR',IRSRCGRR R &6 H, R CGMekhd FeherH, Rﬂan&ggh not
R
En‘@ﬁn ypﬂ]e%’ tﬂfl&a_)ﬁ 'B%%d{ﬁ‘?g l%nzc?rl Eém@rpchﬁrogt 1 1 g

( hy Oxyﬁmplﬁﬂ’ds =53 ‘gp’ﬁ'cﬁiponw "@62[\/9 and R3 is
OH t hen F@ﬂ) i svhiraR’, Rk oo R\aerdit, ﬁ*ylls C%EWIR i51OHh fhom®’ is ot
(pl)enmaqteﬂbutoxweyrbdaﬁa@mbr@S—ﬂr e H R2is CO2Me and-R3

is OH then R wiea RNRLRY, ﬂ"aﬂ@k*@é(ﬂ RRASAY GO,Me, then R? is not toluene-

33~ h'aé{)hﬂ erazli'?]ylr §r1 i |1’ QI‘ erazin- 3-
S

Rorbpl-3ld R are H R2 is COZI\/E and RS is O—I t hen R5

is not pmmhylwhanR3Rf @Mnd!&ﬁlﬁraﬁylrzafmhﬁm3ﬁum{ dfen R4glot
(goknpphen R, it, R4, R and RS are H and R2 is CO2Me,

en R3 1 g yn0t L ORURNS R+ and RS are H and R is CO,H, then R is not phenyl, 4
chlorophenyl, phenethyl, 3-hydroxypropyl, amtino, 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-piperazinybpyrimidinyl;
(0)  whenR', R'and R are H, R? is CO;Me and R? is OH, then R* and R’ are

not chloro;

@  whenRY, R R'and R® are H, R? is CO;Me and R® is OH, then R is not
bromo;

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

()  whenRY, R, R?, R'and R’ are H and R? is CO,H, then R* is not pheny], 4-
chlorophenyl or phenylethyl; '

(s) when RYL, R, R', R*, R® and R are H, then R? is not 2H-tetrazol-1-yl;

()  whenRY 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

() at least one of R! to R®, R and R! is other than H.
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4- sul phonyl am no, piperazin-I-yl, norpholin-1-yl,

pi perdi n-1-yl, 4-nethyl pi perazin-1-yl, 3-

benzoyl am noprop- 1-yl, phenet hyl,

3-tert-but oxycarbonyl am nopropyl, 3-hydroxypropyl,
amno 15 orhex-I-yl; (m when R, R4, R and RS are
H R2is CO2Na and R3 is OH, then Ris not phenyl;
(n) when R, it, R4, R and R are Hand R2 is CO2H,
then R3 is not phenyl, 4- chlorophenyl, phenethyl,

3- hydr oxypropyl, am no, norpholin-I|-yl, piperdin-I-yl,
4 20 et hyl pi perazin-| -yI - t' mene- 4- suI phonyl ani no,
3- benzoyl am noprop-1 - am noprop-1 - hex- I -yl ,
52 hydr oxy yéerﬂcm1dngg| to clﬁ}ﬂﬂgl.ﬂé@}ﬁhﬂlﬁ caipogd of e formula 1 is either:
2-(1-pi perazmyl)pyrlmdl nyl; (o) when R, R and R
are H R2¢isnt@le and R3 is OH, then R4 and RS are
not chloro; (p) wen R, R4, R and RS are H R2 is
C2Me and R3 is OH, then RR5 not 25 brono; (q) when
R, R and R4 are H R2 is l\/e%andRSisO—l then R
and R5 are not brong , 1t, R3, Wwand R5
are Hand R2 is COZ dn R4 | s not phenyl, 4-

chl orophenyl or phe 0 (s) when R‘, R5, R,
R4, R3 and R are H, : nf's hgt 2H-tetrazol -1 -yl ;
(t) when R, R5, R4 and Rare H R2 is CO2H and R3 is
OH, then R is not 3, %r!di chl orophenyl or

4-fl uorophenyl; and (u) at least one of R to R5, R
and R is other than H. 1¥® 2. Use according to claim
1, in which the conpound of the fornmula | is either:
(Ghyniflermula la RB R N Rea OR la. 5 in which: R R

and R3 arg g, AehlAeakshd it gk dy and

R% is H; optionally substituied C;¢ alkyl; optionally substituted Ci.¢ alkenyl;
optionally substituted aryl; optionally substituted heterocyclyl; an anfioxidant; a targeting
moiety; CORS, or CSR®,in which RS, is H, optionally substituted C,.¢ alkyl, optionally
substituted C, alkenyl, hydroxy, optionally substituted aryl, optionally substituted heterocyclyl
or OR;, SR7, or NR”,R®, in which R7, and R®, are either the same or different and selected from
H, optionally substituted C,.¢ alkyl, optionally substituted Cs.¢ alkenyl, optionally substituted
aryl or optionally substituted heterocyelyl; 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 alicyl, optionally substituted C; ¢ alkenyl, optionally substituted aryt or optionally
substituted heterocyclyl; OR”a, SR, or NRM,R', in which R\, and Rlza are either the same or
different and selected from H, optionally substituted C,.¢ alkyl, optionally substituted Cs.¢
alkenyl, optionally substituted aryl or optionally substituted heterocyclyl or together form
optionally substituted heterocyclyl; or SO,NRY,R™, in which R, and R', are either the same
or different and selected from H or optionally substituted Cy alkyl, optionally substituted Cs.4
alkenyl, optionally substituted aryl or optionally substituted heterocyclyl; or
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Rea is H, optionally substituted Cl4 al kyl; optionally
substituted C1_6 alkenyl; optionally substituted
aryl; optionally substituted heterocyclyl; an
antioxidant; a targeting noiety; COR6a or CSR6ain
which R6a is H, optionally substituted Cl1_6 al kyl,
optionally 10 substituted C2.6 al kenyl, hydroxy,
optionally substituted aryl, optionally substituted
heterocyclyl or OR7a, SR7a O NR7aR a in which R7a
and R$a are either the sane or different and sel ected
from H, optionally substt+tdved C1L 6 al kyl, optionally
substituted C2_6 al kenyl, optionally substi t ut ed aryl
or opti ond) FoymByBst i t ut ed heterocyclyl; ON
CH2NR9aR10a, HCNOR9a or HCNNR9aR O in which R9a and
RlO0a are either the same gr different and sel ected
fromH optionally substijtutedy.15 C1_6 al kyl,
optionally substituyied C2.6 al optionally
substituted aryl or Op ISt it ut ed

het erocycl yl; ORlla, NRllaRlZa in which Rlla
and Rl12a are either the gk

selected fromH, opgfona
optionally substituted C2-6 al kenyl, optionally
substituted aryl or optléﬁﬁlly substltuted

het erocycl yl or together form optionally substituted
heterocyclyl; or SC2NR13aR™4a in which Rl3a and Rl4a
arehidhi t her the same 20 or different and selected from
H or opt iRin&l, RyRsumbRE iré astdefithedSh chindl;kyl , optional |y

substi t utmg an@?{sb eeﬂﬁéfﬁlgﬂme opﬁff&%ﬁldls&eéeﬁkﬁﬁﬁnlﬁ %gal@r yl

Eubst)%?ff (91 pg uuﬁli)bsu%hg Cf -6 %ﬂ}ﬁ %C Fé\l C&Q'OP‘TOB ¥ sﬂ)sututed
e ﬁlﬁl"naﬁl SUbF'?“‘ted hrteropyslyh Arantigidapipa HreetngMokBHSPG cl ai m
$0:NR Tt imwidchRBh i R, eieehisfinctlfrefosatela atrovel bf ORI, e3R%,and
SBIRET, tcgﬂllzﬁ mg};m&mg%}g Sléfdi Rs%, f:t: aﬁ;&&hﬁirzﬂlgggm and
QA8 YopBsHaS dubdd 1 ﬁeﬁ.’b_{/ substitftedE n jonally
ﬁ!@%ﬂhﬂ&%m cyf’ &Q%Balllg H{bﬁgute {)1‘ opgcpn%l sul sEnJ:u%d ﬁétlek%c?ct Igjrlm ed

erocyc
SCBFt - SCIRFABERARA® R (AHPEH) AYdD o o i it i
damilned in formula |a above; or OR15b, SR 5b,

N
substi tmted Cl1-6 al kyl,

- SO2R15b, CONR SbR16b or NR SbR16b in which R75b and

R16b ar e gl &chedin thamv@ﬁch@ﬂefcéﬂoﬁmofmamﬂissa_@ko%md

fromH, y substituted C-6 al kyl, optionally
substltu?S%m%gPG al kenyl, optionally

JIE]

in which;

R'is as defined in claim I or claim 2; and

R%,is optionally substituted Cy¢ alkyl, optionally substituted Cs.¢ alkenyl,
optlonally substituted aryl or optionally substituted heterocyclyl;
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substituted C .6 aryl, optionally substituted aryl or
optionally substituted heterocyclyl, including
provisos (&) to (c), (e), (), (h), (1), (k), (o),

(aJ, (r), and (u) as defined in claiml. 15 3. Use
according to claim2, in which the conpound of fornula
la is as foll ows: Formula Na | NRZ7a OR Ha in
which: R is as defined in claiml or claim?2; and 20
R21a is optionally substituted Cl1.6 al kyl, optionally
substituted C2.6 al kenyl, optionally substituted aryl
or optionally substituted-hetlerocyclyl; - 121 -
Formula Illa R3 NC(O S R6la OR Ma in which: 5 R1
and R3 are as defined in claim1 or claim2; and R6!a
i s optieonedrhylaglbstituted C1_6 al kyl, optionally
substituted C2_6 al kenyl, hydroxy, OR7a , SR7a ,

NZR7' aRs'a, or NR~ a Rs'a igt which R7 a and R8 a are
ei ther the sane or dlffere t and selected fromH,
optionally substitutee
substituted aryl or

het erocyclyl; 10 Fo i n which:

in which:

R! and R? are as defined in claim 1 or claim 2; and

RS, is optionally substituted Cy. alkyl, optionally substituted Cy.¢ alkenyl,
hydroxy, OR’,', SR, NzRTaRs'a, orNR”, R¥, in which R7, and R¥, are either the same or
different and selected from H, optionally substituted C,.4 alkyl, optionally substituted aryl or
optionally substituted heterocyclyl;

¢ FormulaIVa

"

R%,

in which:

R' is as defined in claim 1 or claim 2; and

R”, is CN; CH,NR®,R'",, HCNOR®, or HCNNR®,R'?, in which R®, and R'?,
are either the same or different and selected from H, optionally substituted C,.4 alkyl, optionally
substituted alkenyl, optionally substituted aryl or optionally substituted heterocyclyl;



Rl is as defined in claiml or claim2; and 15 RZ"a is
CN, CH2NR9i aR10' a, HCNOR9'a or HCNNRO' aR10'a in which
R9a and Rt©0'a are either the sanme or different and
selected fromH, optionally substituted Cl1.6 al kyl,
optionally substituted al kenyl, optionally
substituted aryl or optionally substituted

het erocyclyl; 122 - Formula Va m,0O S)R11'aR12'a OR
Va in which: 5 RlLis as defined in claiml or claim
2; and R 'a and Rl2a are either the sanme or different
and selected fromH, optiondf}y substituted Cl1.6

al kyl, optional]ly substituted C2-6 al kenyl, optionally
substi t Ut é0™4™1* and optional |y substituted ‘
heterocyclyl or together formoptionally substituted
het erocycl yl; or F la Via N SO2NR 3"R14'a OR
Vla in which: dyned in claim1 or claim 2;
and Rl13a and R14
sel ected fromH, oral Ly~ 15 substituted Cl-6

al kyl, optionally Substi¥uted ®D.9RAREny|, optionally
substituted aryl orl _,optionally substituted

het er ocycl yl . - 128%°4. Use accordi ng toclaim2, in
whi ch the conpound of t\pe formula I'b is as foll ows:
Fornula IIb R&'b RBR\VA R RSb/ NRZ ORS IIb

in which:
5 R'is as defined in claim 1 or claim 2; and
R", and R'2, are either the same or different and selected from H, optionally
substituted C,.6 alkyl, optionally substituted Cy.5 alkenyl, optionally substituted aryl and
optionally substituted heterocyclyl or together form optionally substituted heterocyelyl; or

10 e TFomula Via

x

/ L] 1
N SO,NRI¥ R,

OR!

in which:
R!is as defined in claim 1 or claim 2; and
R", and R™, are either the samo or different and selected from H, optionally
15 substituted Cy.¢ alkyl, optionally substituted Cy.¢ alkenyl, optionally substituted aryl or
optionally substituted heterocyclyl.




5inwhich: R, R R RZ and R3 are as defined in
claiml or claim?2; and R4b and Rya are as defined in
formula | b above provided that at |east one is halo,

i ncluding provisos (a), (c), (g), (h), (i), (o), (q)
and (u) defined in claiml, 10 Formula Illb Rob RS'b
N OR IIlm in which: R is as defined in claim1 or
claim2; 15 Rob is Hor halo; and RSb" is optionally
substituted aryl or optionally substituted
heterocyclyl; 124 - Formula IVb R Rb N OR [|Vb
in which: R is as defined itA3claim1 or claim2; 5 R
is Cl-6 al koxy, halo, Cl-6 alkyl, C2 6 alkenyl or Cl-6
h& oal kyl Use prgorcin [ el 2, i hctB cgmpouEdof s fopmyp Tops aspllows:
R\ ORIl Vb in which 10 R is as defined in claim1l or
claim 2;e ggmiflR®' is as defined in fornula | Vb above;
or

R4|b R3
Rl R
Ry
P
RS g N RZ
OR!
b

in which:

RL R, R, R? and R® are as defined in claim 1 or claim 2; and

R’ and R’, are as defined in formula Ib above provided that at least one is halo,
including provisos (a), (¢}, (g), (h), (i), {0), (@) and (u) defined in claim I;

e Formula IIIb
R4"b

N
Z
N

OR!

Tilb

in which:
R! is as defined in claim 1 or claim 2;
R%"is H or halo; and
R’ is optionally substituted aryl or optionally substituted heterocyelyl;



- 125 - Formula VIb RA RBR R/ NR2Z ORDb Vib in
which: R2 to R5, R and Tare as defined in claim1l or
claim2; and 5 Rb is optionally substituted Cl -6

al kyl, optionally substituted aryl, optionally
substituted aryl acyl, Cl-6 al kyl acyl or optionally
substituted heterocyclyl. 5. Use according to any one
of clains 1, 2 or 4, in which the conpound of fornula
I is a conpound of forrmula Ib or Ilb in which Rob and
R56 or Rob' and R5b' are both halo. 6. Use according
to claimb5, in which the hal4d s chloro. 10 7. Use
according_to a one of clainms 1, 2 or 4 to 6, in

whi ch af F%EE??%he of R, R R and R is optionally
substituted al kyl, optionally substituted aryl,
optionally substituted heterocyclyl, CHZNRORLO in

which R6 is NR7RSi™N which R7 and BY are as defined
inclaiml or NR'RIR.#A which R' and R12 are as
defined in claiml1. 15 8. Use of a conpound of fornula
Ic for the treatnent joration and/or prophylaxis
of a neurol ogical g R4 R3 R R Rso |l NR2
OR Ic in which R2| R3, |R and R are as defined
inclaiml; and - :
hal o and t he oRher
substituted al kyl, op
optionally substitut

sel étted fromH, optionally
fonally substituted al kenyl,
al koxy, optionally

Vb
in which:

R' is as defined in claim 1 or claim 2;

R'I is C}.ﬁ aIkoxy, han, C]__ﬁ alkyl, 02.5 alkenyl or 01_5 haloalkyl, and
R% isHor halo;

s Formula Vb
Vb
in which

R!is as defined in claim 1 or claim 2; and
R’ is as defined in formula IVb above; or




10

15

substituted acyl, hydroxy, optionally substituted

am no, optionally substituted thio, optionally
substituted sul phonyl, optionally substituted

sul phinyl, optionally substituted sul phonylam no, 5
SO3H, am ne, CN, CF3, optionally substituted aryl,
optionally substituted heterocyclyl, an antioxi dant
and a targeting noiety, salts, hydrates, solvates,
derivatives, pro-drugs, tautoners and/or isoners
thereof wth the provisos that: (a) when Rl to R3, R
and R are H, then R40 is—nét chloro or iodo and Rye
is 10 no% i odg; (b) when R, Rye, R and Rare H R2
is cooH animEsVibs OH, then Roe is not brono; (c) when
C2Hand R3 is OH then Re
(d)yjwhep R, Rte and R are
R3 SYPla! then R and R5c

R, Rand R are H R2 is
and W are not chl orpe;
H R2 is CO2H or CO2Me
are not brono; (e) when
is CO2Me and R3 is OH, | R4q/js not brono; and (f)
when R, R and R afge 7 sCO '
then Roe and Rye are to a subject in
need thereof. 9. Use of aORRnpound of fornula He for
the treatnent, anelioration and/or prophylaxis of a
neurol ogical condition 25 R4 R3 R R I RS NR2 H
He inwhich R2, it, R, Rg@ and Rye are as defined in
claim8; and R3' is H optionally substituted al kyl,
oRikgnal Iy substituted al kenyl, optionally

R%to R®, R and R' are as defined in claim 1 or claim 2; and
R', is optionally substituted Ci.6 alkyl, optionally substituted aryl, optionally
substituted aryl acyl, Cy.4 alkyl acyl or optionally substituted heterocyclyl.

5. Use according to any one of ¢laims 1, 2 or 4, in which the compound of formula I
is a compound of formula Ib or Iib in which R*, and R%, or R%,' and R%" are both halo.

6. Use according to claim 5, in which the halo is chloro.

7. Use according to any one of claims 1, 2 or 4 to 6, in which at least one of R4 R,

R*and R’ is optionally substituted alkyl, optionally substituted aryl, optionally substituted
heterocyelyl, CHNR’R"® in which R® and R' are as defined in claim 1, COR® in which RS is
NR'R® in which R” and R® are as defined in claim 1 or NR'R" in which R! and R'? are as
defined in claim 1.

8. Use ot a compound of formula Ic for the treatment, amelioration and/or
prophylaxis of a neurological condition

R.4c R3
R R
N
L
R>; N R?
OR!
Ie

in which
R, R% R} Rand R'are as defined in claim 1; and
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30

30 substituted al koxy, optionally substituted acyl,
optionally substituted am no, optionally - 127
substituted thio, optionally substituted sul phonyl,
optionally substituted sul phinyl, optionally
substituted sul phonyl am no, hal o, SO3H, ami ne, CN,
CF3, optionally substituted aryl, optionally
substituted heterocyclyl, an antioxidant or a
targeting noiety, with the proviso that at |east one
of R RZ and R3' is other than H 5 salts, hydrates,
sol vates, derivatives, prodfé@s, tautoners and/or

i soners the eof, tp a subject in need thereof, 10.
Use accor di K&t 0@‘ afhRe: bﬁ?al"caP%?hﬁ?t@?f iy spleqjidifion H ptionally
c enbpfivuierchlkod, ontiarally swbetitited al{enyljogtionally shbstitinpdyskox g, @ptionally
Fambednktal b, h%fd:ﬁky, bptionally BibstEked am'HoJ @uOﬂaIIly sobtifated thidh offondll$

a&bg@&temghdnﬁ gﬂaﬁ} s"aba d%ﬂ %o ﬁ%sﬁb@tﬁﬂed DipfidPHadin,
et A A A AR L ———
Rgi\ﬁomﬂ‘@@nﬁlata@f%mgﬂlw i n whi ch R is as defined in

claiml, RS, hysraas sdefdsnlediaiives, @io&irdgs,&auaﬁﬁrs&d/drssmﬂ&s thereof
defined i RyithTeplRstBedt: and Fornula Ve  R3

() whenR'to R R and R are H, then R* is not chloro or iodo and R, is

not iodo;

() whenR',R%, R'and R are H, R* is CO,H and R is OH, then R*; is not .
bromo;

(¢)  whenR!, R and R are H, R? is CO,H and R® is OH, then R*, and R’, are
not chloro; '

(d  whenR', R%; and R are H, R? is CO,H or CO,Me and R® is OH, then R
and R, are not bromo :
(e} when RY, R, R and R’ are H, R? is CO,Me and R? is OH, then R*; is not

bromo; and

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

to a subject in need thereof.
9. Use of a compound of formula ITc for the treatment, amelioration and/or

prophylaxis of a neurological condition

R4c RS
R R
\
P
R; N R?
OH

IIc

in which

R% R, R, R and R®; are as defined in claim 8; and

R¥ is H, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkoxy, optionally substituted acyl, optionally substituted amino, optionatly
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R R RRONRZ ORb Vc inwiich: 10 R2, R3, Rand R
are as defined in claiml1l, RR and R50 are as defined
inclaim8 and Ribis as defined in claim4. 11. Use
according to any one of clainms 8 to 10, in which R40
and R50 are both halo. 15 12. Use according to claim
11, in which the halo is chloro. 129 13. Use
according to any one of clainms 8 to 12, in which at

| east one of R2, RR, R3 and R is optionally
substituted al kyl, optionalué substituted aryl,
optionally substltuted hete ycIyI CH2NROR10 i n

. fi ned laim1, CORP
it B o e Ao olfons gl el o sty

ﬁ“béfilfatﬁ%ﬂphwlm MZS%H afiriecEN, RF4, optivdalRbbstitntel @, optionally

deﬂﬁwmnﬁhﬂwmn@mlmn&ﬁmﬁdﬂuhrau&gmaﬁﬁﬁﬁﬂlng to any one of

]E:I la: s 1, \ﬁtl-%iie ovisd thhht Iebsﬂoﬂéﬁaﬂ%{k”aﬁﬁ GO IS as
ol | ows: cly N .C. N
| PBT 1050 PAT'T el d ? ot gy ey s oot
2052 PBT 1DB%Fbicctmnee creof,
10. Use according to claim 8 or claim 9, in which fhe compound of the formuia Ilc is
as follows:

® FormulaIllc .
paN
=
N
OR!

in which:
R! is as defined in claim 1 and R*, is as defined in claim 8 ; and
R3"is optionally substituted aryl or optionally substituted heterocyclyl;
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Cd Ca / NNC Noff ~ox HNN N1 1 PBT 1051 PHT
1056 10 15. Use according to any one of clains 1 to
14, in which the neurological conditionis a

neur odegenerative disorder. - 130 16. Use according
to claim15, in which the neurodegenerative disorder
i's neurodegenerative anyloidosis. 17. Use according
to claim15 or claim116, in which the

neur odegenerative disorder 5 is sporadic or famlia
Al zhei ner' s di sease, anyotrophic |ateral sclerosis,
cataract, Parkinson's dised&% - Creutzfeldt-Jacob

di sease and its new variant associated with "mad cow
di sease, °*HIRTHY®Nn' s di sease, denentia with Lewy
body formation, nultiple system atrophy,

Hal | er boden- Spatz di gpase, diffuse Lewy body di sease,
fatal famlial insgf Gertsmann Straussler

Shei nker di sease ®ther ditary cerebral haenorrhage
wi t h anyl oi dosi s- DUk ype. 10 18. Use according to
claim 17, in which the neurodgenerative disorder is
Par ki nson' s di sease. se according to any one of
claims 15 to 17, i ‘ g, neur odegenerative 15
di sorder is an A(3- ed condition. 20. Use
according to cl ai '
condition i s ARz s Hisease or denentia

associ ated wi th Down syndrone or one of several forns
of autosomal domi nant™fornms of famlial Alzheiner's
di sease. 20 21. Use according to any one of the
precedi ng cl ai ms whi ch, sl ows, reduces or arrests the
co n|t|ve decl i ne of the subject. 22. Use according to
dhyFhe of the preceding ¢l ai ms, which further

conpri sesR’ ip8s definsd npfaim 1 Mﬂ@rﬂpﬁmﬁm@hmﬁ mdIR{' derse dafiged in
athim #riasd r at i on of anot her medi canent. 23. Use
according to claim 22, in which the other nedi canent

is an inhibgptar, of the

in which:
R% R% R and R’ are as defined in claim 1, R, and R’ are as defined in claim 8
and R'y is as defined in claim 4.

11. Use according to any one of claims 8 to 10, in which R%; and R’; are both halo.

12. Use according to claim 11, in which the halo is chloro.



acetyicholinesterase active site, an antioxidant, an
anti-inflanmmtory agent or an oestrogenic agent. 30
24. Use according to any one of the precedi ng cl ai s,
in which the conmpound is admnistered orally,
topically or parenterally. 25. Use of the conpound as
defined in any one of clains 1 to 14, as a 35
pharmaceutical. 26. Use according to claim?28, in
whi ch the pharmaceutical is a neurotherapeutic or -
131 - neuroprotective agent. 27. Use according to
cIain125 or claim26, in whitth the pharnaceuti cal |s
anti anyl oi dogeni ¢ agent. 5 28. A pharnaceutl or
va eri nar %‘EW@S@PF@W”EWW%% 4P il ghigrst amel o TR R and
dBfi$ eptienally Wb%inl;ﬂd@mﬂ, epfioma|lynuhgtitnted xyl, dtiomatisl swhstituted heterocyclyl,
POBYNRARE titw 6ol IRP 3nd @ aveds @Efincdih clayh R CORTIH YRR TANRIRE n which
2R anf CRURAShch A1 €A1 Qi 0 o2 M Gl i LT
conprises another 10 nedi canment . A conposition
according to claim29, in which the ot her nmedi canent
i ¥ an i nhispicendingip aptpae afccking leheriitn Bs ingthiph ¢he gernoyu is as
sfotlews: an anti oxi dant, an anti-inflammatory agent or an
oestrogeni c agent. 15 31. A conpound as defined in any
one of clainms | to 7, with the provisos that: (a)
when R1L and R3 tg R5, Rand R are then R2 is not

H, methyl, , CO2H, CN cHD®0ozH, COCH3,

CH2NHZ, CMH, d-2Fyl), 2-hydr o CHNNH2,
NH (pyri d- 2- ¢}, ] -N ~N BH, H3
(b) when R and are H R3 i smpot OH and

R2 is not CO2H,
{7 ]
/N

PBT 1050

Cl
= S
a NN a e
OH xJ L : OH A
PBT 1052 . FBT 1033
cl cl
A N
ol N/ el B N
OH N o OH HNW
\ PBT 1051
PET 1056
10 15 Use according to any one of claims 1 to 14, in which the neurological condition is

a neurodegenerative disorder.
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10 (c) when Rto R3, R6 and R7 are H, then (i) when R5
isl, RAisnot d, SBHor I; (ii) when RSis H R4
is not SGBH, NH2 or C; (iii) R4 and R5 are both not
G, Br or CH3; and (iv) when R2 to R7 are H, then R
isnot OHOH O15 OO 1..1INHOH nnOH or HJOH HOB OH
2 0 (d) when Rl to R3, Rand Tare H, then R4 is not C
or | and R is not |I; (e) when Rl to R3, RR R and R5
are H then R4 is not tCC \HO CHOHCCh3, /CH3 \ / \
CH2C~ NO2, CH2OCH3, CH2N(C2H5)2, CH2N' PH2NQ ,
CH2NNCH3 , CH3 25 /"™ T-~ “"NCH3CHyOH CH2N NCO2C2H5
CH2N CH3N/ --\ NBOC CH -NNCH2 0 CHMNM NHCH- N
NS</ 30 HURE ccespigip cIRiRE (HS Which the neyrodsgprepgtivegfisordein N
aqurpdgenciafive agploidos®. | R5, R and Rare H R2 is CO2H
and R3is OH, then R4 is not brono, nethyl, phenyl,

hydr oxy mb@é’zlccd?&métls EflUar, pgﬁﬁlhg lm wiki@h %d%ﬂbra&%’dlsg&r

aiQQ orad1§ orefeu%_ul'11alBﬁzhmn:us:roq'2 sease amyotrophic Iatg;![ scferoms cataract, %arllgmson ’s
dlsease 'Creutzfeldt-Jacob disease and its new variant associated with "mad cow" d1sease
Huntington’s disease, dementia with Lewy body formation, multiple system atrophy,
Hallerboden-Spatz disease, diffuse Lewy body disease, fatal familial insomnia, Gertsmann
Straussler Sheinker disease or hereditary cerebral haecmorrhage with amyloidosis-Dutch type.

18. Use according to claim 17, in which the neurodgenerative disorder is Parkinson’s
disease.
19. Use according to any one of claims 15 to 17, in which the neuredegenerative

disorder is an AB-related condition.

20. Use according to claim 19, in which the AB-related condition is Alzheimer's
disease or dementia associated with Down syndrome or one of several forms of autosomal
dominant forms of familial Alzheimer's disease.

21. Use according to any one of the precedmg claims which slows, reduces or arrests

the cognitive decline of the subject.

22, Use according to any one of the preceding claims, which further comprises
separate, sequential or simultaneous administration of another medicament.

23. Use according to claim 22, in which the other medicament is an inhibitor of the
acetylcholinesterase active site, an antioxidant, an anti-inflammatory agent or an oestrogenic
agent.

24, Use according to any one of the preceding claims, in which the compound is

administered orally, topically or parenterally.

25. Use of the compound as defined in any one of claims 1 to 14, as a
pharmaceutical.

26. Use according to claim 28, in which the pharmaceutical is a neurotherapeutic or
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i odo, nethyl, phenyl, propyl, phenethyl, heptyl,
benzyl am nonet hyl , 3-am nopropyl, 3 5 hydroxypropyl,
4- met hoxyphenyl , 3-net hyl phenyl, 4-chl orophenyl,

3, 4-di chl orophenyl, pyridin- 3-yl, furo-2-yl,

4-chl orophenyl, 3, 4-dichl orophenyl, 2-chl orophenyl,
3-chl orophenyl, 2- chl orophenyl, 3-chl orophenyl,

2- met hoxyphenyl or piperidin-2-yl; (h) when R, R4, R
and R are H R2 is CO2H and R3 is OH, then R5 is not
phenyl, 3- hydroxypropyl, phenethyl, 3-am noprop-I-yl
or hex- I-yl; 10 (i) when R*¥1R4, R and R5 are H R2
i&m&ﬁ%eﬁ%@%e is OH then Ris not N

nor phol 1 NoRet hyl , bromo or phenyl; (j) when R, R and
R are H R2is CO2H and R3 is OH, then R4 and R5 are
ndt  chl orlbs actdcingvha elainR5, or Réima@A,dn RhiclathepHakmabi2tidasis SO2H
afflaRBoiicge@igedthen R and R5 are not 15 brono; (1)
when R, RR R and R5 are H R2 is CO2Me and R3 is OH
then R4 is not hydroxynmethyl, phenyl or brono; (m
tlen R, R POEecgitraes velsrwanycommpsitiop compriviag the @onR@uidss dyfined
t rary qre of olpimprot to 44 ange phroxacphiedily by veSrimaailyhugdepiitianstrier.
pyridin-3-yl, benzyl, brono, 4-chlorophenyl, 3,4 20
diochl or ophedbosiz r :

31{1 dent én? ut oxyiéoglr%glg%gcly ngzr%/tﬁ 8%@%% y ;Ch Fﬁtf REN R al,mﬂﬁ,r R4
an& dre H R2is CO2Me and R3 is OH, then R5 is not
phenyl or 3-tert-butoxycarbonyl am noprop-1-yl; (0)
wRen R, R cofebsitibd aceamdlngRb claime2oHn avhidh B2 0th& rc@RMent iddaen
Rehibi®r 6Tae atedfldhGInRstase Sl PO AY bhikiBkiBR, a@énﬁgﬁfﬁﬁlhgtb&'aé’ént or an
NRéRBAdaPend - Y - Pi peridin-1-yl, :

4- et hyl pi1 perazin-1-yl, 3 25

benzoyl am noprop-1-yl, phenet hyl, 3-tert-but oxycar bonyl a
fi-nopr opyf cauneyisas d&finpdip gy, oapdfistsimsdrto hewith theptoyisqshat:
when R4, pd RS are H R2 i CO2Na an CH
e e a2 B S b B i SR T
are Hand R2 is CO2H, then R3 is not phenyl, 4-

chl or ophenyl , phenet hyl, 3-hydroxypropyl, am no,

nmor pholin-1-yl, piperidin-1-yl, 4 30

met hyl pi perazi n-1-yl, toluene-4-sul phonyl am no,

3- benzoyl am noprop-1-yl, am noprop-1-ynyl, hex-1-yl,
5- hydr oxypent-1-yl, piperazin-1-yl or
2-(1-piperazinyl)pyrimdinyl; (r) when R, R and R
are H R2 is CO2Me and R3 is OH, then e and R5 are not
chloro; (s) when R, R4, R and RS are H R2 is CO2Me
and R3 is OH then Ris not brono;
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35 (t) when R, R and e are H R2 is CO2Me and R3 is
CH then Rand R5 are not brono; (u) when R, R R3,
R and RS are Hand R2 is CO2H, then R4 is not phenyl,
4 134 - chl orophenyl or phenylethyl; (v) when R, R5,
R, R4, R3 and Rare H, then R2 is not

2Htetrazol -1-yl; (w) when RL, R5, R4 and R are H R2
is CO2H and R3 is OH then R is not 3, 5-

di chl orophenyl or 4-fluorophenyl; and 5 (x) at | east

one of RLto R5, Rand R is other than H (y) when R
to R3, R5, R and R are H~ t¥enm R4 is not chloro, NH2

e ) WCO&W?OE%@OU% SO, GufELfo nfiSoybtienst,

deflnedlncalm8 with the addltlonal provi sos that:
10 (g) when Rl t§' R3, R and R’ aré H then W and R50
are both nogrchleco or brqno e (h) when Rl to R3,
RSO, R a ap R & t hen |Rc K chirgogy; 33 A
conmpoundsfxf 0 : ahimed-1n claim9. 15 34 A
conpound according to claim 32 or claim33 in which
R40 awwﬁéﬁilaﬁd&{‘*b@l{m&mm{mﬁﬁﬁetoﬁ&@@@H&@Oﬁ@cor di ng

to Cl 1to|]?{3 M@E’a}mtﬁ%ﬁl eﬁlﬁeﬂl%% g orAI H1)
oL s e

suhse R R edHathtoR iswpt i onal |y substituted aryl,

optionally sub tuted heterocyclyl, CH2NR9R10 in
whi ch R9 and 0 gre as defined in cl ai —OHORP i n
which R6 is YR~ in which R and easdeflned

inclaim@ NRI R12 in which R'
[ ' i@y 25 135 3 7 conpo ﬂk‘j'OéR:cordl ng

HO' M HO OH

(d) whenR1 to R’, R and R’ are H, then R* is not Cl or I and R’ is not I;
() when R1 to R®, R, R' and R’ are H, then R* is not CHO, CHOHCCl;,

CHa S\ S\
CHzC<—NOz » CH20OCHj3, CHaN(CoHs)z, CHoN LHN 0, CHuN NCHj ,
@ S _/

CHy

NS
CH N NCH,CHOH CHgN NCOCoHs , cr—rznﬁ CHoN NBOC ,
\ / \%N
VAR CH,— N—GCH, / \ /0
CHoN NH , \ / , CHr— N—< ,
__/ . N /M
P
N
CHy—! N—CH, OH
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PBT 1038 PBT 1050 N NN c¢ci G d / N N I / C N
OH 6,,1 OH HNPBT 1056 PBT 1051 C G d / N \ d #N
OH N/ OHN PBT 1052 PBT 1033 5 38. A process for the
preparation of the conpound as defined in any one of
claims 31 to 37 as described herein.

- 133 -

D when R', R’, R' and R are H, R* is CO,H and R® is OH, then R* is not bromo,
methyl, phenyl, hydroxymethyl or trifluoromethyl;

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

(h) whenR', R, RandR" are H, R?is CO,H and R® is OH, then R is not phenyl, 3-
hydroxypropyl, phenethyl, 3-3minoprop-1 -yl or hex-1-yl;

()  whenR!,R* R' and R® are H, R? is CO.H and R? is OH, then R is not N-
morphelinomethyl, bromo or phenyl;

()  whenR', Rand R’ are H, R? is CO;H and R? is OH, then R* and R® are not
chloro;

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

()  whenR', R, R’ and R® are H, R* is CO;Me and R is OH, then R* is not
hydroxymethyl, phenyl or bromo; .

(m) when R}, R, R* and R® are H, R?is CO:Me and R* is OH, then R * is not 4-
methoxyphenyl, 3-methylphenyl, pyridin-3-yl, benzyl, bromo, 4-chlorophenyl, 3,4~
dichlorophenyl, 3-hydroxypropy! or 3-tert-butoxycarbonylaminopropyl;

(@  whenRY, 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;

(©) whenRY R, R R'and R’ are H and R? is CO,Me, then R® is not toluene-4-
sulphonylamino, piperazin-1-yl, morpholin-1-yl, piperidin-1-yl, 4-methylpiperazin-1-y}, 3-
benzoylaminoprop-1-vl, phenethyl, 3-tert-butoxycarbonylaminopropyl, 3-hydroxypropyl, amino
or hex-1-yl;

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

(@ whenR!, R, R* R'and R’ are H and R? is CO,H, then R? is not phenyl, 4-
chlorophenyl, phenethyl, 3-hydroxypropyl, amino, morpholin-1-yl, piperidin-1-yl, 4-
methylpiperazin-1-y1, toluene-4-sulphonylamino, 3-benzoylaminoprop-1-yl, aminoprop-1-ynyl,
hex-1-yl, 5-hydroxypent-1-yl, piperazin-1-yl or 2-(1-piperazinyDpyrimidinyl;

()  whenR!, R and R are H, R? is COMe and R® is OH, then R* and R” are not
chloro;

(s) when R!, R4, R'and R’ are H, R?is CO,Me and R® is OH, then R is not bromo;

¢  whenRL R'and R? are H, R? is COsMe and R® is OH, then R and R’ are not
bromo; |

@  whenR', R, R%, R' and R® are H and R is CO,H, then R* is not phenyl, 4-
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chlorophenyl or phenylethyl;
(v)  whenR',R% R, R%, R® and R are H, then R? is not 2H-tetrazol-1-y};
(w)  when R, R%, R* and R are H, R? is CO,H and R® is OH, then R’ is not 3,5-

'dichlorophenyl or 4-fluorophenyl; and

(x)  atleast one of R! to R®, R and R'is other than H;
() whenR'to R>, R’ R' and R are H, then R* is not chloro, NH; or SOsH; and
(z)  whenR!, R*to R’ R and R' are H, then R? is not CH..

32 A compound of formula Ic as defined in claim 8, with the additional provisos that:
() whenR'toR?, R and R' are H, then R”, and R®, are both not chloro or bromo;

and
()  whenR'to R R%, R and R' are H, then R” is not chloro.

33 A compound of formula Ilc as defined in claim 9.

34 A compound according to claim 32 or claim 33 in which R*, and R’ are both halo.

35. A compound according to claim 39, in which the halo is chloro.

36. A compound according to any one of claims 32 to 35, in which at least one of R?,
R,R*and R' is optionally substituted alkyl, optionally substituted aryl, optionally substituted
heterocyclyl, CHNR’R™ in which R® and R' are as defined in claim 1, COR® in which R® is

NRR® in which R” and R® are as defined in claim 1 or NR"R'2 in which R!! and R*? are as
defined in claim 1. '
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37. A compound according to any one of claims 31 to 36, which is as follows:
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38. A process for the preparation of the compound as defined in any one of claims 31

to 37 as described herein.



