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NEUROLOGQ CALLY- ACTI VE COVPOUNDS The present invention
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vol ume of the human brain, which may due to th
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to cause i nherit variants o ever al
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nmor e geneset hattehapbar i¥W0:2808h899368e biclogically fixed for

PCT/AU%Oggégggg?7and the length of the human life span is

25 uncertain, but may be up to 120 years. Since life
expectancy has risen significantly in this century, the
elderly are an increasing segment of our population, and
their health care needs will continue to grow for decades.

Although normal aging is characterized by modest

30 reductions in the mass and volume of the human brain,
which may be due to the atrophy and/or death of brain
cells, these changes are far more profound in the brains
of patients who succumbp to a neurodegenerative condition.
Most of these conditions are sporadic (i.e., not due to

35 genetic mutations) and of unknown cause, but hundreds of
different mutations in many genes have been shown to cause
familial (inherited) variants of several neurodegenerative

conditions. Many of the dozen or more genes that harbor



2 these nutations were discovered in the quest to

determ ne the genetic basis of neurodegenerative
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Dementia is diagnosed when these declines are sufficient
to impair persconal activities of daily living. AD shows
an insidious onset with slow deterioration. This disease

30 needs to be clearly differentiated from age-related normal
decline of cognitive functions. The normal decline is
much less, much more gradual and leads to milder
disabilities. The onset of AD is usually after 65 years
of age, although earlier onset is not uncommon. As age

35 advances, the incidence increases rapidly (it roughly
doubles every 5 years). This has obvious implications for
the total number of individuals living with this disorder

as life expectancy increases in the population.
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of AD (reviewed in St George-Hyslop, 2000), and the
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linked to a higher risk of AD (Corder et al, 1993;
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wor ke consrd esterol is ac
benebi thabraFby-35 exanple, Ji et al, (2002) have

suggestegn&hekoépgeelag BgacgftA(ﬁatehebgb?sagreb inhibit

m ght preven XICI i nhi |t|ng|

OII@éﬁéPPEéPPOﬁf AP in t rain. Protéolytic cleavage of

25 APP by BACEl and y-secretase generates the full-length A,
which is then released from cells (Nunan and Small, 2000).
Therefore inhibitors of either BACEl or y-secretase may be
of therapeutic value. Alternatively, a number of studies
have shown that cholesterol can influence AP release

30 (Simons et al., 1998; Hartmann, 2001; Fassbender et al.,
2001; Frears et al., 1999; Friedhoff et al., 2001).
However, there is some disagreement in the art as to the
value of lowering cholesterol levels, and some workers
consider that cholesterol is actually beneficial. For

35 example, Ji et al, (2002) have suggested that the binding
of AP to cholesterol might prevent AP toxicity by

inhibiting its oligomerization.
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25 clinical expression of the disease or in preventing or
ameliorating the decline in cognitive function associated
with neurodegenerative disorders, including Alzheimer’s
disease.

A further hypothesis is that AD is caused by the

30 toxic accumulation of AP amyloid, due in part to excess
binding of copper and zinc, metal ions which are abundant
in the regions most affected. Moreover, it has been
suggested that when Zn?' and Ccu® ions interact with AP,
aggregation of AP into fibrils and plaques occurs (Atwood

35 et al., 1998); confirmed by recent data from animals
deficient in synaptic Zn?" (Lee et al., 2002). It has also
been suggested that redox-active Cu%FAB interactions can
generate Hy0; from O, (Huang et al., 1999). Both Cu?" and
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(Curtain et al., 2001). The brain is an organ that

concentrates netal ions and recent evidence suggests

that a breakdown in netal 5 honeostasis plays a
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238B12ctiebgoipnty (CQ) an iexdeptiomabl gndukbheimbbein US patent
poDHggtl9?99@?925h§£8f@580§9§59 by P.N. Geromylatos S.A. and
in US patent application No. 09/972,913 by Bush et al. CQ

was withdrawn as an antibiotic in 1970, because of its

U

association with an uncommon neurological syndrome,

30 subacute myelo-optic neuropathy (SMON), which was observed
only in Japan in the 1960s, in patients thought to have
received the drug over long periods and probably at doses
higher than those recommended at the time (Shiraki, 1975).
However, recent evidence suggests that SMON was caused by

35 an overuse-related vitamin B1l2 deficiency in an
exceptionally vulnerable population, and therefore could
be rehabilitated for study in a clinical setting (Yassin
et al., 2000; Bush and Masters, 2001).
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25 it is suggested that CQ acts primarily via clearing iron
from the substantia nigra.

The efficacy of CQ in the treatment of AD rests upon
its ability to enter the CNS and then sequester the
transition metals Cu, Zn and Fe from various AR entities

30 thereby reducing A toxicity and liberating it for
clearance. The effectiveness of CQ is restricted by its
poor aqueous solubility which limits its oral
bicavailability. CQ is also known to undergo considerable
conjugative metabolism and has a history of toxicity as

35 discussed above. The fact that CQ is a bidentate metal
ligand makes necessary the commitment of at least two

molecules for every metal ion captured.
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arehy895x§p89bﬁbcﬁklﬁogh§§595@dwﬁhﬁrSbﬂhaBanBCbHQﬁg aromatic
exanpl es of eraeeutlcs whi ¢h are concgntrated in

t het uEHrBB@hCQé gEtive PPEH@béﬁFlOEoH aPpe or more of the
ant fexiidanhgapkbpekyikn:addition to their netal

chelatioqﬁg ﬁegﬁelng@aglon é Qe cgsegf ganF ?8>5

enhanced I"on “proper ti e§Tan enons
2Qrodrug dbiat egyenhschohubkdithe 8- hydroxy noiety to

favour CNS, pegggﬁégaoeegmdtgggglg§e of the known 35
est erase act|V|t¥ whi ch resides on the inner surface
of (d) amyloid dispersion properties;

(e} membrane permeability appropriate for CNS
penetration; and
25 (f) metabolic stability.

These compounds fall within the generic scope of
International Patent Publication No. 2004/031161, but are
not specifically disclosed therein and include examples of
therapeutics which are concentrated in the CNS through

30 active transport, contain antioxidant activity in addition
to their metal chelation properties which in some cases
leads to enhanced metal chelation properties and
demonstrate a prodrug strategy which masks the 8-hydroxy
moiety to favour CNS penetration and make use of the known

35 esterase activity which resides on the inner surface of
the blood brain barrier (BBB).

While not wishing to be bound by any theory, it is

believed that the nature of the substituents at positions



the blood brain barrier (BBB). VWiile not wishing to be

bound by any theory, it is believed that the nature
w@booshesssubst i tuents at positions WO 2005/ 0953B0O1/AU2005/000477

PCT/ AU2005/ 000477 8 2 and 3 may be inportant in

enhanci ng pl aque disaggregatiaong Lt is preferable

that these substituents are planar in 3D terns.

Pl aAaensuBsmietukat smpnrthetringenbgsténvablewubot h t he

fre he I 0

of f SteraaEy BT oP act Tt enE AR PP el T ooy qubstituents

pIaqgésplﬁﬁéérépnéDtéeFﬁé pPé3BAr ﬁH éﬁﬂFHﬁnFﬁepé t§e ring

pr Oﬁy%em amenp@@eel eﬁet h%efeomybadl aﬂ’a xha mf—itél/ cRelate to

5(:%2%946?56%%%1@1lﬁﬁarﬁﬁtai“éthvn88 eﬂaéﬁsegfegater the
sel petgdebrom H, optlonally substltuted Cl-6 aIkyI

and optignall ed C3-6,cC

optionalgycgﬁésP§ 1p£e§FEt XﬁbgﬁkgéélFﬁére 18 provided
subst cbupedndlod ahkeﬁykmuéptﬂonally substltuted C3-6

15 cycl oal kyl ; optionally gubstijuted 6-nenbered aryl
optionally condensed with jan optjlonal |y substituted 6
menbered aryl or heteroaryl;. optilonal [y substituted
saturated or unsaturate Bgbered N-containing
het erocycl yl optionally|cond th an optionally

20 substituted 6- nenber]o teroaryl; (CH2),R6
in which nis an ipt 6 a R6 is

optionally substituted Cl 4 al kyl, optionally
substituted C3-6 cycloal kyy, optionally substituted
saturated or unsaturated 5- or 6-nenbered

N- cont ai ni ng heterocyclyl orl25 optionally substituted
6- neaberednharyl; NRBRO in which R8 and RO are

1dndependﬁgti¥ §§$§Céﬁﬂilﬁo in th QQagﬁ% R? are

independently selected from H, optionally substituted C;-¢

alkyl and optionally substituted Cj3.s cycloalkyl;
R® is H; optionally substituted C;-4 alkyl; optionally

substituted Cj;-4 alkenyl; optionally substituted Cj.g

15 cycloalkyl; optionally substituted 6-membered aryl
optionally condensed with an optionally substituted 6
membered aryl or heterocaryl; optionally substituted
saturated or unsaturated 5- or 6-membered N-containing
heterocyclyl optionally condensed with an optionally

20 substituted 6-membered aryl or heterocaryl; (CHp) nR® in
which n is an integer of 1 to 6 and R® is optionally
substituted Ci;-4 alkyl, optionally substituted Cjs_g
cycloalkyl, optionally substituted saturated or
unsaturated 5- or 6-membered N-containing heterocyclyl or

25 optionally substituted 6-membered aryl:; NR®R® in which R®
and R’ are independently selected from H, optionally
substituted Ci-4 alkyl, optionally substituted Cs_¢
cycloalkyl, optionally substituted saturated or
unsaturated 5-or 6-membered N-containing heterocyclyl and

30 optionally substituted 6-membered aryl; NHCOR' in which R'



substituted Cl1-4 al kyl, optionally substituted C3-6

cycl oal kyl, optionally substituted saturated or
waemanessat ed 5- or 6- nenbered N-contai ni ng het epOXTROOE000477

and 30 optionally substituted 6-nenbered aryl; NHCORLO

in which RLO WO 2005/ 095360 PCT/ AU2005/000477 - 9 is

optionally substituted C1_4 alkyl, optionally

subgti bptedng3l§ sybkoalkkykd Gphledawﬂy sphbsbinblfled

”e”Q%BEQl%ﬁEHBaEed @ cﬂgﬁ k ﬁat% t§on9 19 substituted
d

N-containing he er o |onal y substitute
6- n@ﬁ@éﬁé@daﬁ;ilturst@me@\mfmzrlaﬁe@h|5chOmf aNdcRngaining

ar ehb@@%e%g}e ent| }erS%b@Qbﬁgllfyr @ﬁblétl@gttban@Lln)émbered aryl;
subst i t ut gptional ],y substituted

2l k§ﬁy¢0%%d opt%%r‘@%%ﬁ Ribsthe uf 250 F“é‘epﬁéﬁﬁé‘Féa selected
N—Cﬁﬁbmlﬂlngph&bﬁéQQYCbesﬁmthﬁﬁalby4cam®§m$edpthhhlly

opti_onal l. u i tut ere [ I, a B
(PRt st o n T va "BRCBLa By oppaRaf e S or 6
subsembetred @&Cenabkyunanue5@29$4cﬂﬂlwhp@hoﬂﬁ4lyscondensed

sel geiad, EEBH‘aQEEz' QBBEkXtﬁHQEt '6LUE1%H’1bQ%eQ alkyl, %HQ

optional | ,Substit d 6-menbered aryl and mis to

1¢; R5Hahd'HR akl w%@be%d@ﬁﬁﬁlse&t&ﬁ echOF‘If d}ﬁq%%?dlly
hal gubststandaXcis @1@k1Sand th,kHeipr auisasrthats ddldected

t | t R3 t t H, ii) .at
eadt Bn@oh R LA SRSt S HEFG: Catid 3004 PPY' GREAORALY
0, BRbbandtRYedr é-GemaprdeB2airylHanthenisR3 its kot
I I 1 t )
cycloprogy anéaﬂ{ Sarehyl tpeeshdlezhgénéﬁsseetsﬂher eoc# ﬁﬁqﬁ/eﬂs and halo;

pro-drugs, ~tautomers an

13 nvendi on al so provides use of the conpound of 25
formula k as @ phakmaceutical, preferably a
neur ot her apeuti c or neuroprotectlve agent, nore
preWéFQbF?e RACYAEPENYFBitdogeni ¢ agent. Preferably,
t he neurqliggi calat cosuhitt i @e i f R newdodégenesahbyethan H;

conditio nDre referabl neyrﬁﬁegpngﬁaggvgalol and

anyI0|dogi§ suchas' S0 A Fiei ner”s dlsease or )
2(Par ki nson'i$ idi sedsen Xhiss conpdumacoR’f ereuCa dniskR® is H, then

advant ageousl y Igdq%nhgke ﬂd%4%§§lforn1of a

phar maceuti cal or veterina i'ti on together
with a pﬁaﬂﬁﬁ@egyﬁgappy,oﬁo vates, derivatives, pro-drugs,

tautomers and/or isomers thereof.
The invention also provides use of the compound of

25 formula I as a 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

30 Alzheimer’s disease or Parkinson’s disease.

The compound of formula I is advantageously
administered in the form of a pharmaceutical or veterinary
composition together with a pharmaceutically or
veterinarily acceptable carrier.

35 Thus, the present invention further provides a
pharmaceutical or veterinary composition comprising the
compound of formula I and a pharmaceutically or

veterinarily acceptable carrier.



veterinarily acceptable carrier. 35 Thus, the present
i nvention further provides a pharmaceutical or

WO edoen933er y conposition conprising the conpourd/aii2e05/000477
formula | and a pharmaceutically or veterinarily
acceptabl e carrier. WO 2005/ 095360_PCT/ AU2005/ 000477
- 10 Further according to the.present invention there
is pr owmketdlear retdmct froy tdetle qatawemt amedntoren tgrere 1is
and] ors RIPPYL Bl Sa Of o A AT 00 8k CONR L Ol e Mana/ox

coerrl 568 mni's on of an effective anount
of piwpluohpoundH aofneftolrm%lcral A Siibi FetWh ichegmprises

the{k?@fadnﬁtﬂiétf%fmroﬁ%pr@ff@cﬁ'.Qvé r@ncﬂir@@%‘ﬁ the compound
invention there is provjded usé of {}P ound of

5f orqdl BTy k2 thet0 mant Rkl et B e e t for the
treat mendsil RNk &E | Afcargl g o opty | pxéerof ivention
neurologlcal 10 ition._The inventio S r des;
Lac S e GRBEEE =S 1% il ToFar Ehest r 2t et n the
. armﬁam&tctmtr@rmlf o el Dy A i 5OBf tlae nexedtrogpital
condi tion, The i roxi und
s AT R L S Al A S
l0and¢@rdipi@phyl aX| s of a neurological condition. The

'nvent'ofhéti$$e$@{$ﬂe£l§58§t@@§d@spﬁ§§e§§ f19¢ cémgound of
preparation of the conpoun for define above

whi ‘é)h?)ﬂs%%rtﬁ}ées’f’é%%t%?nt'zoar(‘% l?’é%\%’f??]ga /0
ODtp@@@hwam@t@gt@dn@@ﬂ@w@ﬁcﬁ cébodiuianV. R5 CO2

R7 NC2 R5 a e
RI N2 O, Bnt Dotk oD - apdo Raat ecas dsfbosdy o
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The invention still further provides a process for
the preparation of the compound of formula I defined above

which comprises the steps of:

20 _ (a) reacting an optionally protected compound of
formula V.
R5
CO,
OH
\Y

- 25
in which R® and R’ are as defined above with HZNR3 in which
R® is as defined above to form an optionally protected

compound of formula VII



R5 CONHR3 R7 # NO2 OH VIl (b) reducing the conpound
of formula VII to forman 5 optionally protected

waowpowseh of formula VIIT R5 CONHR3 R7 NH2  QrEVAUR005/000477

5

10

15

20

10 (c) cyclisation of the conmpound of forrmula VIII to
forman optionally protected coppound of formula I in
which R2 is H or (d) cyclisatjion of the conpound of
formula VIl in 15 the presefce of RRCHO, R2CO2H or
R2C (ORX) in which RXis optionally substituted Cl_4
al kyl or optionally substitu oheRréd aryl. The

i nvention al so provides a gt oc or the preparation
of the conpound of formil g defi ned above 20 in
which R2 is H which conprl.es th. steps of: (a)

am nating an optional otgund of  fornul a

VI WD 2005/ 095360 PCTFAU2005/
NH2 OH VI in which R5 and Rf are as defined above to
forman 5 optionally protected conpound of formula I X
RS ONH R7 OH; and IX y17

(b) reducing the compound of formula VII to form an

optionally protected compound of formula VIII

RS
CONHR3
R7 NH;
OH
VITI
(c) cyclisation of the compound of formula VIII to

form an optionally protected compound of formula I in
which R? is H; or

(d) cyclisation of the compound of formula VIII in
the presence of R?CHO, R?CO,H or R?C(OR*) in which R® is
optionally substituted Ci_4 alkyl or optionally substituted
6-membered aryl.

The invention also provides a process for the
preparation of the compound of formula I as defined above
in which R® is H which comprises the steps of:

(a) aminating an optionally protected compound of

formula VI



10 (b) reacting the conpound of formula I X with R3-L
or R30SO2RX in which L is a |eaving group and RX is as

waledosnede@mbove. The invention also further prorCTI&E2005/000477

10

15

process for the preparation of the conpound of
formula | as defined above 15 which R2 is H which
conprises the steps of: (a) reactifnng the optionally
protected conpound of fornula VI 'as defined above
with a fornylating agent to formgpither an optionally
protected conmpound of forrmula X r\\\
PCT/ AU2005/ 000477 13 R5 CORHR7 Ny O Hor X
an optionally protected compou grmula XI5 R5 O
R7 OH Xl (b) reacting the co formula X or Xl
with an acylating agent can i F ONHQr m an
optionally 10 protected co formula VII R5
CO2H R7 NHCOR2 OH XIl 15 in which R2 is as defined
above or a compound of forrmula XIQH WO 2005/ 095360
PCT/ AU2005/ 000477 - 14 R5 0 O yR7 N R2

in which R® and R’ are as defined above to form an

optionally protected compound of formula IX

RS 0
NH
)
R’ N
OH ; and
X

(b) reacting the compound of formula IX with
R*-L or R’0SO,R* in which L is a leaving group and R* is as
defined above.

The invention also further provides a process for the

preparation of the compound of formula I as defined above
which R*> is H which comprises the steps of:

(a) reacting the optionally protected compound of
formula VI as defined above with a formylating agent to

form either an optionally protected compound of formula X



OH; and XIIl (c) reacting the conpound of fornula
Xl or XIl'l 5 with HZNR3 in which R3 is as defined

w@bwse9s3ét will be appreciated that the prot ecRCTIgU2005/000477

10

15

groups when present may be renoved at any appropriate
step of the processes describeg;above. W have al so
found a | ess conplex procegs for 10 preparing the
precursor of the internedi qtes of formulae V and Vi
descri bed hereinafter when|both R5 and R7 are halo in
a high yield. Thus, furthet i
invention there is proyl ded~ayprocess for the

R7 CHI1V in which RS and R? af e as defined in fornula
| above conprising’
conpound of fornula Il
PCT/ AU2005/ 000477 - 15 Ry 1\ C2H R7 NH2 IIl The
conpound of forrmula Il isoOgonveniently prepared by
reduci ng a conpound of formyla Il R5 1\ CO2H R7 NO2
Il 5in which RS and R7 are“as defined in fornula IV
abeveoptTheaddnpoundectetocrmpbaund o fopmadar Edr in
the preparation of internediates of fornmulae V and VI

R5 O
(0]
)
R’ N
OH
XI
(b) reacting the compound of formula X or XI with an

acylating agent containing R? to form an optionally

protected compound of formula VII
R5
CO,H
R’ NHCOR?
OH
XIT

in which R? is as defined above or a compound of formula
XITI



RS R CO2H CX2H R7 N2 R7 N2 OH OH V VI in which
R5 and R7 are as defined in fornmula IV above which
waeanshessesed to prepare the conmpounds of for mp@I/AUB05/000477

[1. Thus, the present invention also provides a

process for the preparation of;}he conpound of

formula V as defined above which conprises the steps

of : WD 2005/ 095360 PCT/ AU¥D05/ 000477 - 16 (a)

di azoti sation of the conppund of [fornula Il as

defi ned above to forma formula IV as

defi ned above; and (b) i tra{j06n of "0bhe conpound of

formula IV. 5 The pre ih ention further provides a
process for the prepg onpound of
formula VI as defined R _C i,ses the steps

of : (a) diazotisaR’on of e conﬁbund ofzfornula IV as
defi ned above to forma cpnpound of fornmula V as 10
defined above; (b) nitratghgn of the conpound,gf
formula VI to form the conpound of fornula V as
defined above; and (c) reducigtthe compound of
formula V. 15 DETAI LED DESCRI PTION I n the subj ect

i fi th t
oPberu 58 bolerBtSRE I henltng B Bhbal by Toox
5 npliicbati R Jnheﬂwaﬂdgi"asnpslgefloedvabbaE|ons 20
such aSItcggﬁﬁ'ﬁgsagBEecggqgﬁlihgg tRLe Eéﬁgc%gpgnﬁroups

i ncl usi ve sense the presence 0
st ghed PéaﬁaﬁésmautbﬁoﬁemévsﬁeétuQGYtﬁépﬁpégéﬁé@ otep of the

adgkbb@gs@g a@ggggbeaegb@&@s i n various enbodi nents of
the inv as used in

bo i st bﬁ not ed tE
the subj'8c Y FPléSPPSn RESSFRYBLSE PoPRESSator
10 "aptepadihyhehe pmebudeoplufathaspecbsmaﬂﬁessstbe formulae V

CoQB@XQICESQEkXbQBCBgESEnafter when both R® and R’ are halo
in a high yield.
Thus, further according to the present invention
there is provided a process for the preparation of a
15 compound of formula IV

R5

CO,H

OH
Iv

in which R® and R’ are as defined in formula I above
comprising the step of diazotisation of a compound of
formula IIT



ot herwi se. Thus, for exanple, reference to "a

conpound” includes a single conpound, as well as two
W@e00s09B6B0 conpounds; and so forth. A preferredi/AU2005/000477

conmpound of forrmula I is a conpound of fornmula A R5

X/54RA / 53N 2 R/ \gN 1A WD 2005/ 095360

PCT/ AU2005/ 000477 - 17 in which R5, R7 and X are as
defined in formula | abovers and R3A is optionally
substituted C1_4 alkyl; 5|optionally substituted Cl_4
al kenyl ; an optionally astit ytegH saturated or
unsaturated 5- or 6-ne N~ cont ai ni ng het erocycl yl
optionally condensed wit optionally substituted
6- menbered aryl or heteraQ > (CH2) nR6 in which n
is1to3and R6 is Bptionglly 10 substituted C3_6
cycl oal kyl or an optionally substituted saturated or
unsaturated 5- or 6-menber 8H2 N- cont ai ni ng
heterocyclyl; NR8RO in which R81is Hand RO is H or
optionally substituted Cl1_4 alkyl or optionally
substituted 6-nmenbered aryl ; NHCOR10 in which R10 is
optionalTwe150@y©Bm©t@feﬁOCMUHaaER?Ii@rc©pvﬁbhaht¥y prepared
subsy i Ebeds By MENbeRGdundr yE - cBERhecapky RS and R7 are
nore preferab chloro. Illustrative
exanples of conpounds of jffornula 1A are 20 shown
below C OC O / N~ NCIC62|_|\VCI/O—|O—|

R?
NO,
11
5 in which R®> and R’ are as defined in formula IV above.

The compound of formula IV is a precursor in the

preparation of intermediates of formulae V and VI

RS R5
COzH ! COzH
R NO, R’ NH,
OH OH
AV VI

in which R® and R? are as defined in formula IV above
which can be used to prepare the compounds of formula
10 IT.
Thus, the present invention also provides a process
for the preparation of the compound of formula V as

defined above which comprises the steps of:



1075 1076 C OC O NMN / I I NN.2HBr C N/ M
Cl N'" OH O4d 1077 1078 WO 2005/ 095360
wWODsABE05/ 000477 - 18 C 0 OC O N N'IIPeu/NU2065/000477

c

N C NOHd1081 O41080 CI 0SC ON I NN\

NNNC / NJdJd / J OH 1083 1_0%?6(]4 cl 0Ocl ONNN

N J~JCd NC OHd0d 1084 1

85 Cl o0C oC1l \

N11 N N NelCl di&oiNi§88YoH1086eockinGbulfdEOENECrinuDaMIII as
~ NNnN N defined above to form a compound of formula IV

10

15

20

25

30

as defined above; and

(b) nitration of the compound of formula IV.

The present invention further provides a process for
the preparation of the compound of formula VI as defined
above which comprises the steps of:

(a) diazotisation of the compound of formula IV as
defined above to form a compound of formula V as
defined above;

(b) nitration of the compound of formula VI to form
the compound of formula V as defined above; and

(c) reducing the compound of formula V.

DETAILED DESCRIPTION

In the subject specification, except where the
context requires otherwise due to express language or
necessary implication, the words “comprise” or variations
such as “comprises” or “comprising” are used in an
inclusive sense, i.e. to specify the presence of the
stated features but not to preclude the presence or
addition of further features in various embodiments of the
invention.

It must be noted that, as used in the subject
an” and “the”

include plural aspects unless the context clearly dictates

A\Y

specification, the singular forms “a”,

otherwise. Thus, for example, reference to “a compound”
includes a single compound, as well as two or more
compounds; and so forth.

A preferred compound of formula I is a compound of

formula IA:

R X
. _ R3A
N
y
1+ P
R’ N

OH

TA



C N C 1088 OH 1089 OHC 0C ONNN/\V N C /
NC N OH1092 1091 092 WO 2005/ 095360

wWEDAABE0S5/ 000477 19 Ove G 0 C O N NI NOT/&U2d05/000477
N NH C NOH OH1093 1094 G OC ON v I \ N C
/ NHBr | N O N OH HBr 1097 _1098 G4 0Cdd OF H
NH2 INN J#N CI I/ NF Cl HBr r o4 OH 1099 1100 dC
0 0C .iBrwhi€hl 4 " NCI OH O4 1101 cl 0 cl O

R° R’ and X are as defined in formula I above;
and
R*® is optionally substituted C;; alkyl;

5 optionally substituted C;.4 alkenyl; an optionally
substituted saturated or unsaturated 5- or 6-membered N-
containing heterocyclyl optionally condensed with an
optionally substituted 6-membered aryl or heterocaryl;
(CH2)sR® in which n is 1 to 3 and R® is optionally

10 substituted Cs.¢ cycloalkyl or an optionally substituted
saturated or unsaturated 5- or 6-membered N-containing
heterocyclyl; NR®R® in which R® is H and R® is H or
optionally substituted C;_4 alkyl or optionally substituted
6-membered aryl ; NHCOR!® in which R'® is optionally

15 substituted Ci-4 alkyl or optionally substituted 6-membered
aryl.

Preferably R® and R’ are both halo, more preferably
chloro.
Illustrative examples of compounds of formula IA are

20 shown below.

o] o] (:::> cl o)
‘ N//\\//N I N//\\Y;7
cl N¢J cl N¢J
OH

OH

1075 1076

C 0
N
N AN
I N x 2HBr
Z / /l Me
cl N ZZ
cl N
OH
OH

1077 1078



cl N G NOH.HBr OHHBr 1108 1107 C1 0 C 0 ™ I(

NN G C NOHHBr OH HBr 1111 1110 WO 2005/ 095360
wWEeDsABE05/ 000477 20 Cl OC O Br ~ N N ClpP¢T/NUGlosMd)o477

OH .HBr OH HBr 1114 1112 C 0 C O N\ I \ N ~/~ i

CN G NHBr OHHBr OH 1115 1126 _C 0 C O N (XN

1130 OH 1131 CH d CC ONMNM NN OHN113 -
c 0 0 cl 0 N
.
/N\) N
N
P
> cl N

Ci N

1080 OH 1081
OH
Cl 0 JS\/\é Cl (0] \N
~
N N /L\
N N
>
cl N Cl N/
OH 1083
1082 OH
cl 0 cl 0
N — N
/\I/\S I \ y
/ NI~ / /
cl N cl N o
OH OH
1084 1085

Cl
Cl 0] Cl 0 o2 |
N/N N

Cl N Cl N
1086 1087
OH OH
Et N M
cl o T cl 0 /I
.
N P
| ) cl N
/
cl N OH 1089
1088
OH
cl 0 7 ct o =

|

A | AN
N N )N

cl N) cl N

OH 1091 OH 1092



OH 1132
of
wd 0®4/095B6B5,

position 3,
al kyl ;
6- menbef &d

aryt,

such as
opt i omal | y 8
optional ly sdbstitute

(CH2) "N

In the illustrative exanples of the conpounds
formula I A, conpounds 1076, 1077, 1082, 1083,

1087, 1088, 1089, 1091, 1092, 10BGIr/ALO®F/000477
1098, 1099, 5 1100, 1101, 1107, 1108, 1109, 1110,
1112, 1115 and 1126 possess qugﬁn_substituents at

g saturated or
arni'ng heterocyclyl
an optionally substi,

opt,j.onal | y 'subst
: F’Nﬁ’t ed Cl 4 a

fut

od C1_4

in whichnis 1to 3 and is

optional jy substituysed C3_6 cycl oal kyl %8r an 1094
opti onal ky W®» 2005/ 095360 PCT/ AU2005/ 000477 o - 21

pl anar cg

substitutled shturated ar
N- cot P rEFbeV%IyI;
Hé’g

unsat ur at ed 5-
and NR8RO.A

r_Joptionally substitute
stituteed 6-nmenbere

ppounds of 5 formula I A éénpo nds ﬁlOO and

1101 al so possgss very good di saggregaeh on. Anot her
preferred conpound of fornula I is a conpoung,, RS X /5

4 6N 72 RTNRO™
which R2, R5, R7 and X are as defined in fornula I

Preferaply R2 is CHZNR R4 in which Rl and R4
dhtly selected fromH, optional

above.
are i

Cl

Cl

OH

Ci

Cl

OH

6 _M:al kyl

rMy-Shown bel ow. 20
.HBr

1099

Cl (0]
N
N/U\N
Cl NgfJ Z L§§N

OH

I

\HBr

1101

1107

SN
b
.HBr

1110

IB 10 of fornula IB:

~ and optional ly subSty
.NPreferably R5 and Rare bot
chloro. Illustrative conpouags

Cl

Cl

in

OH

e ¢l

OH

Cl

OH

Cl

OH

.HBr

1100

.HBr

Cl

1111



Cl 0Cl o NNHJ ~i NEt2 1 NH G OHC Nwe2 .HBr OH
~/ HBr 1128 1147 Both of the illustrative exanples of
wo eoosdsed B possess pl anar substituents at poBCT/ATZN0R/000477
such as, 25 CH2ZNR R4 in which Rl and R4 are
I ndependent |y sel ected from WO %%05/095360

PCT/AU2095/0q9477 - 22 optionally substituted Q%_6 Br

al kyl . Copnpoujnd 11j28 al so possesses very goof
di saggregati o8, 5 furt her subclass of the potiad
of foru isNa conpound of formula IC b X

J} R7T NR2c OHIC in which 5
X a¢€ asYdefimied in formula | above:; and®15

CH2NR R4lin whjch Rl and R4 are independent! you -HBr
sel ected from F'and optionally substituted Cl1_6 al kyl;
and Ric is optionally substituted C1_4 al kyl. 1114
Preferably R% dif R7 are both halo, more prefgrably
chl oro. RO Il|l ustrative conmpounds of fornula |C afle
shown ~0~Cl OH HC  HM NN
P
c N .HBr
OH .HBr
1115 1126
cl 0 Cl 0
cjj -
N N
1130 1131
OH OH
Cl 0
//\\\:;7 4J | ~
N N
> b
N 1133
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1132

In the illustrative examples of the compounds of
formula IA, compounds 1076, 1077, 1082, 1083, 1084, 1085,
1087, 1088, 1089, 1091, 1092, 1093, 1097, 1098, 1099,

5 1100, 1101, 1107, 1108, 1109, 1110, 1112, 1115 and 1126
possess planar substituents at position 3, such as,
optionally substituted C;-4 alkyl; optionally substituted
Ci-4 alkenyl; optionally substituted saturated or
unsaturated 5- or 6-membered N-containing heterocyclyl

10 optionally condensed with an optionally substituted 6-
membered aryl, (CH;),R® in which n is 1 to 3 and R® is

optionally substituted Cj3.¢ cycloalkyl or an optionally



1095 25 C ON C / NOHHBr HNII 1161 WO

2005/ 095360 PCT/ AU2005/ 000477 - 23 The 8-hydroxyl
w@e@aposmn t he conpounds of forrmula | nmay be bPOKE2HOS000477

forma prodrug, in particular an ester prodrug. The

8- hydroxy represents a principal,.site of 5 nmetabolism

for the conmpound of fornula |I: c¢onjugation wth

g|U§HE§Biﬁuaﬁﬁds@tgﬁ@k@babﬁ ghygfuaahgdraphbkis—membered N-
speci es ,ready, to be excreted. «€0onj ugates g . 9
o bt BE o CRECS T RET bl obd B n BT, Rinds # and R
est &5 prodrogtiayal pyosebstihetednpoundlbylf ornmopaidbnally
fro ' j,0A. r i nteg 0 I
br aP e Bas Fred nesmeRoER LIRSS, PRERB pap a0, C8ffoounds o
pasSageutar byghcenaeubdsr i ep0 acdi VaPinglsperedapsanydery good
forgikgqghetgatohhe CNS. Wiile not w shing to be bound

by theory, it is believed that substituents R3 and R5
generally have a 15 limted effect, electronically or
sterically, in the chelating properties of the
conpounds_of. the present . inventign, -Substitution_can
therefor%ngéhﬁ§eag?geﬁ5%ﬂlS?%pOBP e?fpg?gﬁ%ggrg stch compound
as cytotoxicity and physi cockem cal properties
i ncl udi ng the nunber of hydrpgen bpnd donors 20 and
acceptors, lipophilicity (d QgP, ElogP and LogD)
solubility and pol ar surf gg€s aree. *Ndgul ati on of these
parameters contribute to the op{im sdfion of the
pharmacokinetic profile ofZthe gonmpounds. It is also
andgR7 in

addition to 25 nodul ati ng cytotoxicity and

physi cochem cal properties gquld also affect activity

if the substituent provides chelating properties. The

terms "CL 6 alkyl" or "Cl 4 aligyl" used either alone

or i onpound_words such as "optionally substituted
1039 %g_ioggﬁy?"l efers to straight chain or branched

chai n hydnoeht bonRYyr Rips RlasndgXf aom dst deimad int fodmula I

carppBye .
Preferably R? is CH,NR'R* in which R' and R? are
independently selected from H, optionally substituted Cj-g

15 alkyl and optionally substituted Cs;-¢ cycloalkyl.
Preferably R® and R’are both halo, more preferably
chloro.

Illustrative compounds of formula IB are shown below.

20
Cl 0
Ci O
NH
//K/N Et, NH
Cl N
~ NM62
OH Ci N
.HBr OH .HBr

1128 1147

Both of the illustrative examples of formula IB
possess planar substituents at position 2, such as,
25 CHRNR'R? in which R! and R’ are independently selected from



atons, respectively. Illustrative of such al kyl groups
are nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
wGEemsloesyd , tert-butyl, pentyl, neopentyl or heXyApD2@5/000477
preferably nethyl, ethyl or propyl. The ternms "CH2) n"
or "(CH2) M as used herein incl _both |inear and
branched chains. The term "Cl _6 al kynyl" used either
al oapt0enbh 1 WOs206541 695880C PCTAAWRD05/ 060Bddnd- 1248 also
conpound_words _such "optional Ly.substituted C2_6
aIEgﬁ??esFSFeygrYoggséaggE?ggﬁ89ﬁ¥é§Hbranched chai n
hydr ocar bon groups having from2 to 6 carbon atons and
having in addition one triple bond. Illustrative of
such 5 groups are ethynyl, 1-propynyl, 1- and
2-butynyl, 2- nethyl-2-propynyl, 2-pentynyl,
3-pentynyl, 4-pentynyl, 2- hexynyl, 3-hexynyl,
4- hexynyl and 5-hexynyl. The term"C3_6 cycl oal kyl"
used either alone or in conpound words such as
"opti onahl yusubsti subetla€3- 6£10heycbopbkyt"” ofefersuie I is a
satggg&sﬁ Sa%?ogggkhg greups having 3 to 6 carbon
at ons. lustrattve of such groups are cycl opropyl,
1Qycl obutyl, cyclopentyl and cycl ohexyl, preferably
cycl opropyl. The term "uns&ur at or saturated 5- or
6- menbered 15 N-contai ni ng heter|pcyclyl group
priQnal iR subst i t ut ed
. r in conpound
wor ds such as "optional ||y subgtitutg unsat urated or
cont al het erocycl yl
group optionally conBensedYnith @h optﬂgﬁally 20
substituted 6-nmenbered aryl|" refers to nonocyclic or
pol ycyclic heterocyclic grékps containing at |east one
nitrogen atom and optionally her het eroat ons
selected from sul phur and oxygen. Suitable
het er ocyclic groups include N-containing 25
het erog¥eLhC groups, such as, unsaturated 5- or
6- nenber e het er ononocyclic groups .containing 1 to 4
nitr ogenRg't dis 2% & AEfafs é?l,egfrﬂ%%dollﬁ r}l‘zj‘ﬂ"\l@ ilnﬁtb,ove" and
19 m dazol glS ipyrcasoRyk? ipywhdyh, Rpyandi®ylare independently
pyrim dinyl, ragzinyl,, £i Enyl L Lyl or )
Put paysroEn shBLafL Pl aBEE bRt AT anpab i BE S Bt alky1s ana
het er onpRYCYel Pptgpoapdy substituted Ci4 alkyl.

Preferably R® and R’ are both halo, more preferably

chloro.

20 Illustrative compounds of formula IC are shown below.

25

OH HN
.HBr ~

1161



containing 1 to 4 nitrogen atons, such as,

pyrrolidinyl, imdazolidinyl, piperidino or
w@e@sngsasmyl ; unsat urat ed condensed het er ocycl PCT/gURIOPS00477

containing 1 to 5 nitrogen atons, such as indolyl,

i soi ndolyl, 35 indolizinyl, benzjqidazolyl, quinolyl,

i soqui nolyl, indazolyl, benzotriazolyl or

tetrazolopyridazinyl MD 2005/ 095360 PCT/ AU2005/ 000477

éroup uniﬁ%g%ﬁb erYO g@g@ﬁr%soﬂgggﬁgﬂgagg%gl%%rmula 1

n|tmegeheabénskedsuchfasm exazobyhg,i soxazeltyludrr an ester
oxagkeaghg ?ﬁEu@ah§gréx¥0Eegrg§gp%Eeg pr1n01pal site of
cyc

ronon group 5 |n|ng 1to oxyge
fhtoﬁ@tahelismofsran?ogeﬁpapaﬁsof 96WUé§ 1: Conjugatlon with

EUIQEQEUBMhacuaéaﬁubat@dl@h?@é élﬂEBUQYQerophlllc species
et er onpnocy cont aj ni n

ntoREaaRa e b6 S*MrerBgen Atehncondiontss, DERPADLyfo not
or phsadtazobybpdahdaiﬁ batuiated Bhtoebimenperddug may

hetﬁ%gg%ngi¥ﬁ%i§oﬁﬁgggd SQnEQEHhﬂg 1 E?o% %Bkengatlon

ato
1thazoerasﬁylinpeetéﬁabpythhebhepérbé§éhybargl§m may then

unS@éyééggdtﬁeO&sﬁhya§8E9r@9 E§E§E@€D@ﬁ§ﬁﬁbhctBQQUBarrler
contal nin nltro en atons su

3
pyréEBPVPglﬁﬁrFBFn?PmBPuBQrﬁﬁFdﬂﬁﬁlroéeséPuFQFe&N§ ‘or
6- nenberwdlm@tab@nnm@ﬁyﬁblcogb@uaouaanbglmhe@ry tatdis

an GRCECUPH: BA° oRHBACAA RBESY Beyitd ot grBipt 412y Yiave a

lxonfamning &ffech, nbﬁeogennateméysuchsasrlcally, in the
be”éh@hﬁ@%ﬂgy ro@eggléétBEakﬁQ éoﬁﬁoﬁnﬁ%”@%r%ﬂe present

het er onbnoc grou contal nin Xygen atonB
andlmvﬁét30ﬁ|tr§§ AtatBrBonsden & eﬁ6ﬁ9ﬁ§|bﬁypseértanmodulate

unsatH5§t§Qr5me@ér§ HﬁﬁheégdcyB@E@&QE@B?CMQHI@hQ%Q@@chemlcal
containin hur  at ons, an

ot ORECPEGER S as PR ABATGI h3s HRCEePin PESHERBE BGRd donors
2mryhndusede@tbher alippphai ichtycaopouyrd ®WAnd® sucdhlasgD),

n%'gthugﬁglé &Sg gﬁg?gggrggeaaryhPF %Q%&%ﬁ 8f these
ere ocy IC aromati ¢ group ["'ustrative
of sachmatyESgpoupsléuéephenyhe Pr&fimigblcyon rhetheyl

i's BHB&BQ@E&XH%HQ%tbEHE?erganhesH%Hﬁ%ﬁnﬁs3o It is also
ha nore prefera uor ophenyl . The term

" 6- H@ﬁEéXéHGHeFEEBaWQ?n égéétéFFﬁéFSaBon%n%r in Addition to

25 modulating cytotoxicity and physicochemical properties
could also affect activity if the substituent provides
chelating properties.

The terms “Ci-¢ alkyl” or “Ci-4 alkyl” used either
alone or in compound words such as “optionally substituted

30 Ci-4 alkyl” refers to straight chain or branched chain
hydrocarbon groups having from 1 to 6 and 1 to 4 carbon
atoms, respectively. TIllustrative of such alkyl groups
are methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, neopentyl or hexyl,

35 preferably methyl, ethyl or propyl.

The terms “CH;).,” or “(CH,),” as used herein include
both linear and branched chains.

The term “Cj_¢ alkynyl” used either alone or in



i n conpound words such as "optionally substituted 6-

nmenbered hetroaryl" denotes a 6-nmenbered aromatic
whedosnessye| e cont ai ni ng one or nore het er oat onNBCT/AU2005/000477

Exanpl es 35 include pyridyl pyrazinyl, pyrimdinyl and

pyridazinyl, each of which may,pe optionally

substituted by nethyl or nethoxy. WO 2005/ 095360

fFEbAHBQﬁG/Q@@éE?suChZGS Thettienal'liyalsabstefrered a,-6

uorine, , nm_ne [ referapb

(1 BSk AR o Re Sorocrropine: forat SE.PRPRERY chain

chhedirnearPhe gepnpsopawanglEyomuﬁsﬁpt@t@@rbpgf@tgmﬁoand

a QEQ' 2n"BLGA TR 85e”%¥1 %%nﬁurtHQQu%%Q%%hb%t%% such

or nore groups sel cte from al yI kenyl ,

5a|@yﬁyps argl ethypadhydeprrareylhaloaplgl 2-butynyl,

h?b@@h?@“YLprB§Pﬂ§hkyQ¥benﬁ@h@§ryB pamd@@&ﬁ al-extynyl, 2-
al kenyl oxy,
hal6% R@Ay|8x§eXHE§&ar K &.tﬁ&g %o ﬁxﬁﬁaérky|,

nitroalkenylmheltemmlkye%lpy@ﬂbaaawyW used either alone or
”'tr0h9t9588é0b¥ usa%h%% a%'K %%Qb98119'%h%%%%@d@%d Cs-6
al%enypaﬁl % 0,

10 beﬂWﬂamlﬁ&l"dlrbéﬁN| ém ﬁ@tusc@yzled &IaI(@WIYa?éyIC groups having

al%y@$|%0¥5rb%ﬁyﬁ%%%%’ aqﬁh@@%&%tl@ba%fl%ﬁbﬁogroups are
acyl oxy, 15 al kyl sul phonyl oxy, aryl sul phenyl oxy

heC&FEREryy L, ﬁ@ﬁé9§e§dﬂox9ycﬁépép6@}cR&%.%ycldhexyl

habg@e%eéﬁgycbybéopabfyusulphenyl aryI?EIphenyI

car boal koxy, carhoar X nmer capt o Ith

benzyltﬁ%g,t&f?ltﬁpggtﬁﬁégﬁﬁoPﬁssaE %lﬁyng §rogpdempered
15and tbetbhhengPhetemabe;yﬂh@r@ppl@p&h02@l§ub$tntw®ﬁﬁd with

ﬁleé ghiyh%ﬂ%%{ﬁtu%|ﬁo%'%%mbg%e% %&@qmyug d Chither

term’"protecting group” refers to an ,
|nﬁﬂ@@@c@é ihuserperac e @S ehcherder P4 ipartiloulsagpstituted

fUﬁ%%b@ﬁ%bte@r%%p%at%%%ﬁe@sSa Ry e MbRAO N-CIRAAY1 ng
or _car boxy oygﬁ unr eacti.ve under sel ect

CORGLERGY cand Gk Ry Loy beTgreaay T éRopEFLonally
20t osubgaskutke formeinbenald aqnyaLrp reAempd tex ynoproatyedtiicng r

groueycﬁr%ne W%t%q %&%&rox %Ikgnt%qgﬁr aQYﬂe%é% one

grgup unAreacti ve. tectlng group refers
a hyjdroxgngetem widc I@pltaena:layt erperahicltg He@gpms selected

rendered qgg%gcthﬁeogwg%nhydroxy protecting group. A
protecteg henyl group i s _taken to be
ultable heterocyclic groups include N-containing

25 heterocyclic groups, such as, unsaturated 5- or 6-membered
heteromonocyclic groups containing 1 to 4 nitrogen atoms,
for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl,
pyridyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl,
triazolyl or tetrazolyl;

30 saturated 5- or 6-membered heteromonocyclic groups
containing 1 to 4 nitrogen atoms, such as, pyrrolidinyl,
imidazolidinyl, piperidino or piperazinyl;

unsaturated condensed heterocyclic groups containing
1 to 5 nitrogen atoms, such as indolyl, isoindolyl,
35 indolizinyl, benzimidazolyl, quinolyl, isoquinolyl,

indazolyl, benzotriazolyl or tetrazolopyridazinyl;



one in which attached reactive substituents, such as
OH NH2, are protected by a protecting group.
wEiosa3e0 protecting groups are known in the BET/AEZ®S/000477
are described 35 in Protective Groups in Organic
Synthesis, Third Edition, T.W & eene and P.G Wite,
John Wley & Sons, Inc., 1999, the contents of which
are i ncmm@j@teﬁer@ rbﬂW6—rﬁ@ﬁk%ﬁéUDﬁ)et8ércﬂﬁ&qc§@@DﬂS group

for their installatjon and 2005/ 0
PCTAURUTST 00047 2 D% 4 eVl EXanpl 2 Bimitrogen atoms,
progwect iaxy, grxampsl whi chs averyz ey Lised oxadrtlect; a

hyd QP i g 4ude, . but
9¥058§y(%% tri n‘%t?hé_\ﬁ sﬁb(fjm‘?mg C?J{é{g%&f?%.‘?%{c'ﬂé Yroup
5t - A atiphiehy} s 4 )oxmwtm%wsd (Jegtcbe%]zrmtr@gen atoms,

mtmwzw@rﬁéiﬂmnzyl) al kyl groups (eg methyl,

sec- and t-

et hyl, n- pyl, n-,

acyl grdefb%a %@atg%f& T %&Wsd %feeﬁ%%%%y%]ﬂo%pgroup
maycdret Diniany Suid amlsmll@mym 4 tyqes arSCIUCh tas 3fr®:ttrogen atoms,
exal l.e, thosnele gm_gr dlsO .10

IpS
ch" adl Z
I\/Iarc aA?ol’vance anl C em-siry eac | ons

10Mechani ssest arak i r%cﬁmr@mmkbﬁmmeﬁerwmc%ﬂc group
John, W1 &Y & Sons, 2 Naw HiarKk. 2392 MU ¢h 4$ 3 nitrogen atoms,

i ncor por at ed” herei n by refer ence. Preferably, the
| e ¢y HFouph izt Ggent - The term "metal chelator” is
used her@f@féﬂabiﬁ e h{@@éﬂﬁﬁyéﬁﬁlsel@% refefsutfHed 5 or 6-

O e S, S TP A e B2 8 % mitrogen
lSV\:hGE’[tBDImS aﬁud:le&sﬁ pywaoflyhe miomnotirag onsr &Vﬁrlmmbﬂw}e, a

rest T Sl A L T8 Al € e

20 epraErinhah o quaurqq)ert hrit OTers :w@h et @ynmﬁldmyl or
O£ iny1 9o GO 8Xa t dD e dise i e dBi et e £h8) @ OF Syroup

as treatments _ for neurol ogical disorders in the
or SR AT} oFP i3 P ERTTIYR SHEY 170 Theoenzimidazolyl; a
20pr ey ©0wrsd tye &k DWW C@-ﬁﬁ)@nﬁlﬁeﬁd Heethert @iid rode § dler apyt'oup

"Chel ation. th is a term?25 assocjate ni c y
w (T Pl oor? el S FRE LT Vi S Yacoms
di sease,as thatpleskim vl andr heenoohatonst oxd so- Jhed brerkered

do%ﬂ%%cg‘r?&%c ggilacillﬁ é&gmglfeﬁke ! hlpj.e atoms and

descri as d cata rophl c event nuch

burktihg® | LAYy P BversitE mhg it vy of the
25|Or obl em T30 f@ml v 6 -Theneedan sy of u S&d | O r SAikdhe or in

é%ggﬁhéswép s such as “optionally substituted 6-membered
aryl” denotes a 6-membered carbocyclic aromatic group.
Illustrative of such aryl groups are phenyl. Preferably,
the aryl is optionally substituted phenyl such as 4-
30 halophenyl, more preferably 4-fluorophenyl.
The term “6-membered hetercaryl” used either alone or
in compound words such as “optionally substituted 6-
membered hetroaryl” denotes a 6-membered aromatic
heterocycle containing one or more heteroatoms. Examples
35 include pyridyl pyrazinyl, pyrimidinyl and pyridazinyl,
each of which may be optionally substituted by methyl or

methoxy.



bul k nmetal is sequestered by the chelators and cl eared
by excretion. By way of conparison the breakdown in
worsah9s3bmneost asi s associ ated with neurol ogi cedT/AU2005/000477
conditions of the present invention is nore akin to
the constant drip of a 35 Ieakxzéap, which if left
| ong enough will eventually cause |ocal damage over a
| ong perhed tefnt MR oThecitBt-eNtibof10brihke 'chBbaline, bromine
chel ator,” of the pre% nt invention.ig.to dis%ipt,an
abfdr heF 8t aPX5rGEEPNYi ALEPALIFon *PE14EN ey ENE RGNS, more
2005£095360 yPCh/1AU2085/ 000477 - 28 subtle
reparti tiQni of - d nt
R L
5 onkeichhmayogiccmeycheti beshortheirr supsédtussdogenbusne or
Cl garangeoups0ce3ses caak roRPe 11N e gﬁ&@ﬁyuvebkahpﬁ, aryl,
t he accunulatln% 5 anyl oi dogeni.c protein. The Salts
of a-REN¥EfpolifdCof NRIPALKN LY ~BP& OBl EFBYAD| (aloalkynyl,
phaémageyuhcabhyoagceQUﬁbkgv bmkehyﬁPRWL bQYlOSF’ benzyloxy,
appreciated that non- rmaceutica accept. e
SoRpEeaTkE ) PR eR VTR cchpa B RETEr Bedie’
10 i nuebtrpenkydi noétirbed&ecaye, 10itsetbkyayli nhetmediraties
In EE§oHE%8§Bé§bQ$19fam@ﬁ@ﬁ”@ﬁ?@ﬁ%ﬁ@hb¥ é%%@&?%gh§ o,
sal'is. Exanpl es o phar maceuti Cally acceptable saPts
i nelLigeysamigoof 2 lpHaykasene caryyanéeept ABPEYéarions
sugBnag1smdhbm dipehagIbiimol i LBVUM agabkeiuBky1,
nagE?3|ug] agnnnlu anﬁ315 ahkéLannoaLun1 aci.d 1
addirt¥B¥85lts B YPRGY mac8GY e Ny, HceEgtaprec, acyloxy,
151 naeigahsclabbdylsugh asyhydipbbhgilbgy, heterocyclyl,
orth ric, rLLGs 10sphati iLtri
CLrBSBrEEREgELG, BELRIMC B RIRRD eL Byt eenav
saht§yébulphanvaceatrivésilyhaorépt ablreceiganivec geirdsaryloxy,

SugB ra8pR6et haxy20nREOPLEALGL tRYbY T hey1tARbAr bRosphorus-

mal ei ¢,  hydroxymal eic, fumaric, citric, lactic, _

nuEPBLagnyBEnPECUREN2BAc theshd&pni cFrekarpply, the optional
20 pheaypkaceukear met banesukphonh@droxy, fluorine, Ci;-4 alkoxy or

t ri.hal omet hanesul phoni c, tol uenesul phoni c,

benZénéstt phoni c, salicylic, sulphanilic, aspartic,

25 gl ut @hecteedet'pcptsteangcgrpapfii re€erel &bcanl aotiroduced

paghREE§Bh81iE?”?hﬁcha§896QE§ Q”g Y@E%ﬁhgra%LQ§tinal
addition, sone of the conpounds F*{he present
i NJEALPER ﬁﬁyhféﬁnﬁsbvdépégrmﬁmhn@atéﬁrgpndénﬁéncarboxy

ZBOFQ@BEQ, 88k¥8RtSveSUBR$0L¥ALBS Al BoBAERABASSEHd which may
MA&Q%Qrt g %8% gnally removed to unmask the functional

group. A hydroxy protecting group is one which can
temporarily render a hydroxy group unreactive. A hydroxy
protecting group refers to a hydroxy group which has

30 temporarily been rendered unreactive by a hydroxy
protecting group. A protected phenyl group is taken to be
one in which attached reactive substituents, such as OH,
NH,, are protected by a protecting group. Suitable
protecting groups are known in the art and are described

35 in Protective Groups in Organic Synthesis, Third Edition,
T.W. Greene and P.G. White, John Wiley & Sons, Inc., 1999,
{the contents of which are incorporated herein by

reference) as are methods for their installation and



30 of the invention. Preferably the derivative is a
"pharmaceutically acceptable derivative". By

wO plvanssaerut i cal | y acceptabl e derivative" i s PERAU2@BY00477
pharmaceutically acceptable salt, hydrate, ester,
ether, am de, active netabolite,,anal ogue, 35 residue
or any other conpound which is not biologically or

OLh.Eb”nV&i\ﬁelEl .unctasal hf};ﬂh%@ cam%)ﬂd@lﬁ@_ | Shd hﬁ:diq:Sdff 'rvﬂdiv%i may be used
phar macol ogi.cal ,and/ or physi ol ogical e ct. .
20 @%é%stpé‘r/%tig?fb@? GOGAEr lI%’C]z‘bCle"rhbeu i Dot limited

" prioo draigl'y i synisges h&rgaitrrj@meﬁltﬁldairlqa}destt—btstarmmexhylsilyl,
i ncl L . ! &, canyer ' i VO

to % %&e{)l% ung io% }ul r W&Bﬁq&y&g of tsﬁegegfok%%ﬁrzu%i’
Sst rmeg RPN A e N theo ki 4 wlor y Kt hed THURP t 029 treethyl,

it 18f1,5 Actd o, i ffo Aty A-he @i tind NeONSutyl) and
aspect, the term refers to the presence of a Cl_

al IBAY or9zYRTstRE affitety aRthiRe3YY Hesi gned to resi st
hydr ol ysitse Urddirntdeyfng didig bdhast crrossadi ttdiel BBBown type,

wher e .esterases on the inner surface of the BBB t .

to Snli/cd}’ oaﬁ/sgg%%eexeasnt‘pere’anncgquieb(l;lrea ‘%lr}%egrﬁlpslodalsgfosed in J.
10hydfamat, ofAde eohpougrhicf Grevmdtary: Herct swvondiechanisms

as st G- 8rdn rehegs L oot he gt sashgent aLLRORFELLON sons,

20 an anti oxi dant group, 1 n particular the 3,4, -
5t iNgret HOXyphetiA Wbl €t yi ori et iRAta WS et igofby reference.

&F%w{]&aﬁllg,lt mad@rlw&%a}iqlﬁ;@vﬂg foﬁﬂﬁjl’querof the brain
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as in Wilson’s disease, -thallesemia and haemochromatosis.
The break down in metal homeostasis in these diseases can
be described as a catastrophic event much like a dam
bursting leading to overwhelming flooding of the problem
30 metal. The mechanism of action of such compounds is that
bulk metal is sequestered by the chelators and cleared by
excretion. By way of comparison the breakdown in metal
homeostasis associated with neurological conditions of the
present invention is more akin to the constant drip of a
35 leaky tap, which if left long enough will eventually cause
local damage over a long period of time. The intention of
the “metal chelator” of the present invention is to

disrupt an abnormal metal-protein interaction to achieve a
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25 glutamic, edetic, stearic, palmitic, oleic, lauric,
pantothenic, tannic, ascorbic and valeric acids.

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

30 of the invention.

Preferably the derivative is a “pharmaceutically
acceptable derivative”. By “pharmaceutically acceptable
derivative” is meant any pharmaceutically acceptable salt,
hydrate, ester, ether, amide, active metabolite, analogue,

35 residue or any other compound which is not biologically or
otherwise undesirable and induces the desired

pharmacological and/or physiological effect.
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2001) .
The term “tautomer” is used herein in its broadest
sense to include compounds of formula I which are capable
30 of existing in a state of equilibrium between two isomeric
forms. Such compounds may differ in the bond connecting
two atoms or groups and the position of these atoms or
groups in the compound.
The term “isomer” is used herein in its broadest
35 sense and includes structural, geometric and stereo
isomers. As the compound of formula I may have one or
more chiral centres, it is capable of existing in

enantiomeric forms.
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29f and/or have been damaged as a result of neurodegenerative
disorders or injuries or exposures. In particular,
compound of formula I can be used for the treatment of
resulting conditions, in which damage to cells of the
nervous system has occurred due to surgical interventions,
30 infections, exposure to toxic agents, tumours, nutritional
deficits or metabolic disorders. In addition, the
compound of formula I can be used for the treatment of the
sequelae of neurodegenerative disorders, such as
Alzheimer’s disease, Parkinson's disease, multiple
35 sclerosis, amylotrophic lateral sclerosis, epilepsy, drug
abuse or drug addiction (alcohol, cocaine, heroin,
amphetamine or the like), spinal cord disorders and/or

injuries, dystrophy or degeneration of the neural retina
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attack and reperfusicon injury; Huntington's disease; Lewy

25 Dbody disease; intermittent claudication; ischaemic stroke;
inflammatory bowel disease; macular degeneration; malaria;
methanol-induced toxicity; meningitis (aseptic and
tuberculous); motor neuron disease; multiple sclerosis;
multiple system atrophy; myocardial ischaemia; neoplasia;

30 Parkinson's disease; peri-natal asphyxia; Pick's disease;
progressive supra-nuclear palsy; radiotherapy-induced
organ damage; restenosis after angioplasty; retinopathy;
senile dementia; schizophrenia; sepsis; septic shock;
spongiform encephalopathies; subharrachnoid

35 haemorrage/cerebral vasospasm; subdural haematoma;
surgical trauma, including neurosurgery; thalassemia;

transient ischaemic attack (TIA); traumatic brain injury
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More particularly, the invention is directed to the

treatment of neurodegenerative amyloidosis. The

25 neurodegenerative amyloidosis may be any condition in
which neurological damage results from the deposition of
amyloid. The amyloid may be formed from a variety of
protein or polypeptide precursors, including but not
limited to AP, synuclein, huntingtin, or prion protein.

30 Thus the condition is preferably selected from the
group consisting of sporadic or familial Alzheimer’s
disease, amyotrophic lateral sclerosis, motor neuron
disease, cataract, Parkinson’s disease, Creutzfeldt-Jacob
disease and its new variant associated with "mad cow"

35 disease, Huntington’s disease, dementia with Lewy body
formation, multiple system atrophy, Hallerboden-Spatz

disease, and diffuse Lewy body disease.
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25 cognitive decline, such as Mild Cognitive Impairment or
minimal progressive cognitive impairment, these methods
and compounds may be able to prevent or delay the onset of
clinical symptoms, in addition to the effect of slowing or
reducing the rate of cognitive decline.

30 Currently Alzheimer’s disease and other dementias are
usually not diagnosed until one or more warning symptoms
have appeared. These symptoms constitute a syndrome known
as Mild Cognitive Impairment (MCI), which was recently
defined by the American Academy of Neurology, and refers

35 to the clinical state of individuals who have memory
impairment, but who are otherwise functioning well, and
who do not meet clinical criteria for dementia (Petersen
et al., 2001). Symptoms of MCI include:
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llama, alpaca, pigs, cattle and sheep, or zoo animals such
as primates, felids, canids, bovids, and ungulates.
Suitable mammals include members of the Orders
Primates, Rodentia, Lagomorpha, Cetacea, Carnivora,
Perissodactyla and Artiodactyla. Members of the Orders
Perissodactyla and Artiodactyla are particularly preferred
because of their similar biology and economic importance.
For example, Artiodactyla comprises approximately 150
living species distributed through nine families: pigs
(Suidae), peccaries (Tayassuidae), hippopotamuses
(Hippopotamidae), camels (Camelidae), chevrotains
(Tragulidae), giraffes and okapi (Giraffidae), deer
(

Cervidae), pronghorn (Antilocapridae), and cattle, sheep,



novel mnethods of treatnment of the present invention.

The conpounds of the present invention nay be
wadwsndBssered orally as tablets, agueous or OPECHAU2005/000477

suspensi ons, |ozenges, troches, powders, granul es,
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stearic acid, sodiumoleate, sodiumchloride or talc:
Sui tBBPBLEPRecAERaY 148ehPs Vi ReFudeI§FyEEFy fherapeutic

nonesteanake ebrgkyerpyk,dist eaeate. afBeibabket 8r prevent a
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nonn?BﬁP&OQGCBEa Ség?PEally accept abl e exci pi ents

15hi ch ar @hsuspabliéicf 8cheheppraniutadfiiyr efbébctabeetmount”™ will,
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active agents, as long as the combination does not

eliminate the activity of the compound of formula I or II.

It will be appreciated that the compound of the invention

and the other medicament may be administered separately,
30 sequentially or simultaneously.

Other medicaments may include, for example, where the
condition is a P-amyloid related condition, particularly
Alzheimer’s disease, an inhibitor of the
acetylcholinesterase active site, for example phenserine,

35 galantamine, or tacrine; an antioxidant, such as Vitamin E
or Vitamin C; an anti-inflammatory agent such as

flurbiprofen or ibuprofen optionally modified to release
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| as well as the pharnmaceutically-active agent useful
in the nethod of the 30 invenggon can be
adm ni stered, for in vivo application, parenterally by
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"treating™, "treatnment” and the  |ike are used herein
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PRE LAl san COMLSLe GULE S0f o3.odleasey s (al1RAYCaAs oral,
used herein covers any treatnent of, or
and parenteral pharmaceutical formulations for use in the
novel methods of treatment of the present invention. The
compounds of the present invention may be administered
orally as tablets, aqueous or oily suspensions, loczenges,
troches, powders, granules, emulsions, capsules, syrups or
elixirs. The composition for oral use may contain one or
more agents selected from the group of sweetening agents,
flavouring agents, colouring agents and preserving agents
in order to produce pharmaceutically elegant and palatable
preparations. Suitable sweeteners include sucrose,
lactose, glucose, aspartame or saccharin. Suitable
disintegrating agents include corn starch,
methylcellulose, polyvinylpyrrolidone, xanthan gum,

bentonite, alginic acid or agar. Suitable flavouring
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predi sposed to the disease, but has not yet been
di agnosed as having it; (b) i 'biting t he di sease,
i.e., arresting its developnent; or (c) relieving or
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ReNfIR§RERTS ophgpﬁﬁséupwcgpogeléﬁ&@glqﬁﬁﬁht@ddeiéy
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Th%’gggtgg%olog%%%h osmotic therapeutic tablets for control
release.

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

to a cell or tissue.
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be tabl ets, capsul es and suppositories. For treatnent

of a subject, depending on actlggty of the conpound,
manner of adm nistration, nature and severity of the
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the 13Ul e6la nubtRiced! INep14esages used Jddt et @%ﬁlenlshers
prow de useful 5 guidancCe in the anounts useful fo

o1 tUF Ui SH1PSE SRSt Phd LSRR SitERISe) , and the like.

com@‘sietﬂv@rt,lvaa@d aaudl 1ot g0 Gelds tiay: s b@w%a@d @)e present such
deternine effec edsa esfg)r treatngnt of
rsiod

cytotoxid SiGET f’e@tns &rorg d-ad, x&ﬁjémglse chelating
degcglemkted geogth ifedtangerndSdinende ga249®. absRthe like.

(1990) . G%% %ﬁqglak'%n%erg% G&Q%a%i%gmay"Q%eanéﬁ%" and the

form of har I"atin capsul es wherei'n’t he "act
i ngri&gi ene |U§eﬁ31 Xedeln ty avannedifesdiing @ Isw@ﬂtectf:oﬁlssue
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hy ¢aexy pfapylfehyheahl, uladse includes: (a) preventing the

disease from occurring in a subject that may be
predisposed to the disease, but has not yet been diagnosed
as having it; (b) inhibiting the disease, i.e., arresting
its development; or (c) relieving or ameliorating the
effects of the disease, i.e., cause regression of the
effects of the disease.

The invention includes various pharmaceutical
compositions useful for ameliorating disease. The
pharmaceutical compositions according to one embodiment of
the invention are prepared by bringing the compound of
formula I, analogues, derivatives or salts thereof, or
combinations of the compound of formula I and one or more

pharmaceutically-active agents into a form suitable for
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as lecithin; (b) 25 a condensation product of an

al kyl ene oxide with a fatty _acjgl,_for exanple,

pol yoxyet hyl ene stearate; (c) a condensation product
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fo I : or.dj - wn 0

pCHAUBLGS BEba 7o M EnERErT HERETRRa R aR inci b

di speiviiAgobianet 8nhy-ageéAastsandhshspendi ageagenasd inert
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injectable p aration ¥8a so a sterile injectable
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are conventi ona ng sol vent or
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stearylan1ne or phosphatldylchollnes
he pharmaceutical compositions are preferably

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

The pharmaceutical compositions according to the

invention may be administered locally or systemically in a
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beggﬁﬁﬂlgggvlﬁ%%ﬂ&l5cg91590%%9 Hgdroxypropylmethylcellulose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth and
gum acacia; (2) dispersing or wetting agents which may be
(a) naturally occurring phosphatide such as lecithin; (b)
25 a condensation product of an alkylene oxide with a fatty
acid, for example, polyoxyethylene stearate; (c) a
condensation product of ethylene oxide with a long chain
aliphatic alcohol, for example,
heptadecaethylenoxycetanol; (d) a condensation product of
30 ethylene oxide with a partial ester derived from a fatty
acid and hexitol such as polyoxyethylene sorbitol
monooleate, or (e) a condensation product of ethylene
oxide with a partial ester derived from fatty acids and
hexitol anhydrides, for example polyoxyethylene sorbitan
35 monooleate.
The pharmaceutical compositions may be in the form of
a sterile injectable aqueous or oleagenous suspension.

This suspension may be formulated according to known
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and; »d984ed 998or example, by methods that are conventional in

the art. Examples of such veterinary compositions include
25 those adapted for:
(a) oral administration, external application, for

example drenches (e.g. agqueous oOr non—-agueous
solutions or suspensions); tablets or boluses;
powders, granules or pellets for admixture with

30 feed stuffs; pastes for application to the
tongue;

(b) parenteral administration for example by
subcutaneous, intramuscular or intravenous
injection, e.g. as a sterile solution or

35 suspension; or (when appropriate) by
intramammary injection where a suspension or
solution is introduced in the udder via the
teat;
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of active ingredient.

Optionally the compounds of the invention are
administered in a divided dose schedule, such that there
are at least two administrations in total in the schedule.
Administrations are given preferably at least every two
hours for up to four hours or longer; for example the
compound may be administered every hour or every half
hour. 1In one preferred embodiment, the divided-dose
regimen comprises a second administration of the compound
of the invention after an interval from the first
administration sufficiently long that the level of active
compound in the blood has decreased to approximately from
5-30% of the maximum plasma level reached after the first
administration, so as to maintain an effective content of
active agent in the blood. Optionally one or more
subsequent administrations may be given at a corresponding
interval from each preceding administration, preferably
when the plasma level has decreased to approximately from

10-50% of the immediately-preceding maximum.
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4, 6-di chl oro-3- hydroxy-2-nitrobenzoic acid (1-6), a
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1- teps proceed in high yi el ds (about 90% and

argzgﬁkéggable to scal e-up. Conpound 1-6 can al so be .
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g 1B
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powder in m nut €s gi ves,
cited:
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A. and Lackner, H. Liebigs Ann. Chem., 1990,
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30 Synthesis, 1990, 499;
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34, 729.

5. T. W. Greene and P. G. M. Wuts (Eds) in
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35 Wiley & Sons, U.S.A.(1999).
6. Follope, M. P. et al, Eur. J. Med. Chem., 1992,

27, 291; Giencke, A. et al, Liebigs Ann. Chenm.,
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after standard workup, the corresponding amne 1-8, in
94% 20 yield. It is noteworthy that reduction of

wd. 28509360 cat al yti ¢ hydrogenati on4 gave only aPQB&a2005/000477

5

10

15

20

25

yield of the amne 1-8 Schene 1B 25 Cl C1 C1 C1

COON COOH JCOOH COON € a Ca  Cl NH2 NH2 OH OH OH
1-3 1-7 1-6 1-8 A range of nove

8- hydr oxy- 3Npawbstibuyt ed .qeithazgl in- Medoneseaf. ,t R0®2, 45,
i nvention cag ?3 synt hesi sed according to the routes
shown schematical'ly in Schene 2A. 30 WD 2005/ 095360

PCT/ AU2005/ 000477 - 46 Scheme 2A CI COOH CI N2

\ COOwe
CNEen%rél rghegkalcggm QQQWE o 1- EIE}E gl hg24

Process2D4PPé§é§§er€PZeIlCCIaC€Id ¢ 1-&ONARACEHD4 - @@Qﬂlpro 6-
PragesspBehol Npl-18) wérele%u@thH%dCIfr/omNbﬂ@H@cﬁl kit

Pr oc

Coﬁﬁﬁgéptéﬁg%cm%éﬁésm Eplﬁﬁ§ ot%erw1se S %eg were sourced
from Aldrich. 4-Amino-1,3,5~- trlmethylpyrazole, 2-amino-
4,6~-dihydroxypyrimidine, 4-chloromethyl-3,5-
dimethylisoxazole and 2-chloromethyl-4-methylthiazole
hydrochloride were purchased from Lancaster. (2-
Aminomethyl)thiazole was prepared according to the
literature.! Solvents were analytical grade and used as
supplied. THF was distilled from sodium and benzophenone
under argon. 'y NMR spectra (&, relative to TMS) were
recorded on a Varian Inova 400 spectrometer unless
otherwise indicated; J-Values are given in Hertz. Mass
spectral data were recorded on a Micromass Quattro II mass
spectrometer.

A practical and concise synthesis of 4,6-dichloro-3-
hydroxy-2-nitrobenzoic acid (1-6), a key intermediate used
for the preparation of a range of 8-hydroxy-3H-quinazolin-
4-ones and, specifically, for the synthesis of 5,7-
dichloro-substituted derivatives, is shown in Scheme 1A.

Hence, according to Goldstein and Schaaf,2

Scheme 1A
cl c cl cl
COOH COOH COOH COOH
———————— —_— —_—
cl cl a cl
NO, NH, NHAc
1-1
1.2 1-3 14
COOH COOH
-———
a NO, a NO,
OH NHAc

1-6 1-5



I NooCl NJ OHCO OHOwW 2-11 2-9 2-6 C OR dC / N
OH 2-7 1In process A (Schene 2A), the 2-nitrobenzoic

wariogdods3é) 5 can be first converted, via eitherP@rAUmNS/000477
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2-2 and 2-3, into the anthranilic acid 2-4. An
alternate synthesis of 2-4 usi standard procedures6
is shown in Schene 2B. Thus, treatnent of 2, 4-

di chl oro-6-ni trobenzoic acid (2 1B) with dinEthyI

oL B 40, 9RO OrC LB BN b, 101 5

47niprepadatpogive 2,2-fliohlor6; 5ghw§§OQEZIOlRedgadldﬁ 2)

OfCEHSouHHtEQZCQQPQHHQe%t§§ upder cstapgand Qoﬁdbhaoﬂﬁe
typically using tin(IL) chlioride or iron er and

gl aeehpmadet tcd, aén8Phydr6ERPBEFAE - écﬁadl§P5@§0rﬁe

anhﬁt@bﬁ@nio@@ aélarQ&LEEHtSQBsbﬁaeﬁﬁlBbgbnﬁyaraﬁyWEbhof 1-5
chl or al res ce 0

Y BT eI of PUSOPSPBotBE B “AEPasAydr of J5i & B vGeopRgoLe acid
i satbn RAhlestedsapeoZedB. 1Sub$gqugme1dseahbent 00%2- 4Bd are

; 1 .
¢ heRe b8P PoPSLRE L Gp) "ChhoalfS | -850 RPUR, By BRoduced
CJaGEQFﬁlGHIt@IthehEEUCP phpwNORnchchemeNHE - CMhHscl
NHélagbkgggtgbﬁ gkelcb®v1g étgnaagg 8r3§oatﬂﬁezcénd1tlons

Tr eat rent of 2- forna de at. an_el evate 15
t eFpBFAL GRS, a%yabeé|ﬂy at Eemepuaéo%.aegstﬁeeéHnltrated
qubabBazobing4tenenhd- bonGaapoeusdp2ebibasihedeseadcbed in the

\gl ggggfrgle_u%gprggrégéx%ge ki/lG.hafkllgesg/r?trtlehtel rgguetngg gf];own in
both Schemes 1A and 1B for the preparation of 1-6
represent improvements on the literature® method, with all
steps shown proceeding in good yields. Reduction of 1-6 .
with iron powder in HOAc at 80°C for 45 - 50 minutes gives,
after standard workup, the corresponding amine 1-8, in 94%
yield. It is noteworthy that reduction of 1-5 via
catalytic hydrogenation® gave only a 14% yield of the amine
1-8.

Scheme 1B

Ci Cl Cl Cl
COOH COOH COOH COOH
—_— —_— ——— -
Cl Cl Ct NO, Cl NH,
NH, OH OH OH
1-3 1-7 1-6 1-8

A range of novel 8-hydroxy-3N-substituted quinazolin-
4-cones of this invention can be synthesised according to

the routes shown schematically in Scheme 2A.



for exanpl e potassium carbonate, to give 2-6. Exanples
of alkyl halides that can be enployed in process C

w0 mwbaoese0 20 but are not limted to, PCT/AU2005/000477
2-(chl oronet hyl ) pyridine, (chloronethyl)cycl opropane,
1-(2-chloroethyl)pyrrolidine - 4¢ -
2-(2-chl oroet hyl)-1-nethyl pyrrolidine, 4-(2-
chBehemeh@R) nor phol i ne,
2-chl oronet hyl - 4- et hyl t hi azol e hydrochl ori de,
2, 6-bi s(chl oronet hyl }pyri di ne, 2 25 bronopr opane,
1-chl or opr opane, 1-ch| eb@- 2- et hyl propane,
2- chl or oet hyl et hyl her, (2-di et hyl am no) et hyl
chloride hydrochforidé? 1-Tthl orobut ane,
2- chl or obut ane, cr tjt chl ori and
4- chl oronet hyl - 3,5- di net hyl i soxazoke.
tabul ated (Tabl € 1). Subsequent reno
protecting greup from2-6, suitably us
aqueous HBr ~at an elevated tenperature, prowvides the
correspondf ng a

Cl
3- N (subpstoi t ut ed) - 8- oxy- 3H qui @PMen-4- o P
I'n tase of the I eHrer’@e}:%lv—?‘6va§ﬁ§
hyd¥ ohf,offf*de sal t “of It W& al cohol” 247M" was obt ai hed 35

(Tabl e«s2) .\ Tr eat nment °af the al kene 22-6P with aquegpus

Results are
of the 30
BBr3 or with

HBr 20058095360 PCT/ AU2005/ 000477 - 48 resujted
inmhgéﬁobroni ation of the al kenic doubl e bond &TT%A
concom tant remgval of the nethoxy protecting group

gi vi ngr conpound 2; 7P{. In processes B and C (Scne--
2A) , coprst hr ani | “ACirghesde: 8 ‘e treate m
aceti orm c anhygd ~H;o givg @thylam )
corpoypd’®-8 or the benzo[d][1, 3] okazi n- 4- oné 27
Conpoumd 2-8 (or 2-9)*| then reaeted Mﬁth a su&table
amne |in the presence of condensi n

rthoformaje at

g toluene gr
el d thel J .«

es

agent such as
phosphorus trichl ori déegr 40 tri et hyl
an el evated tenperature, typically us

xyl e Pwﬁ%ar refl ux tenperafhr , to
8- hy. - 3Mqui nazol i n- 4- one Zj Exa
t hat can %e e oyed in pro

but arg not limted to 2-an1nd*g
2-(2-am noet hyl) pyri
4- am nonor phol i ne,
am nopyrrolidine, 4- (anlno
am nopi perazi ne, 5-am no-|-et
nmet hoxypyri di ne, 4-am no-1, 3, 5-t
2-am no

In process A (Scheme 2A), the 2-nitrobenzoic acid 1-6
5 can be first converted, via either 2-1 or 2-2 and 2-3,
into the anthranilic acid 2-4.
An alternate synthesis of 2-4 using standard
procedures6 is shown in Scheme 2B. Thus, treatment of 2,4-
dichloro-6-nitrobenzoic acid (2-1B) with dimethyl sulphate

10 according to conditions previously described for the



20 1-net hyl benzam de, 2-am no-5-nethyl pyri di ne,
2-am no-5- chl oropyridi ne and 4-am nopi per adi ne.

woemalesemr e tabul ated (Table 3). O her PCT/AU2005/000477
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quinazolin-4-one 2-5. Compound 2-5 is then reacted with
the appropriate alkyl halide in the presence of a base,
for example potassium carbonate, to give 2-6. Examples of
alkyl halides that can be employed in process C include,
but are not limited to, 2-(chloromethyl)pyridine,
(chloromethyl)cyclopropane, 1-(2-chlorocethyl)pyrrelidine,
2-(2-chloroethyl)-1l-methylpyrrolidine, 4-(2-
chloroethyl)morpholine, 2-chloromethyl-4-methylthiazole
hydrochloride, 2,6-bis(chloromethyl)pyridine, 2-
bromopropane, l-chloropropane, l-chloro-Z2-methylpropane,
2-chloroethyl ethyl ether, (2-diethylamino)ethyl chloride
hydrochloride, l-chlorobutane, 2-chlorobutane, crotyl
chloride and 4-chloromethyl-3,5-dimethylisoxazole. Results
are tabulated (Table 1). Subsequent removal of the
protecting group from 2-6, suitably using BBrj3 or with
agueous HBr at an elevated temperature, provides the
corresponding 3-N-(substituted)-8-hydroxy-3H-quinazolin-4-
one 2-7. In the case of the ethyl ether derivative 2-6M,
the hydrobromide salt of the alcohol 2-7M1 was obtained
(Table 2). Treatment of the alkene 2-6P with agueous HBr



4-2, in turn, can be treated with either chloroacetyl
15 acetic acid or 2-chloro-1,1,1-trinethoxyethane to
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benopen [ 10 3j&xE2ih- 4-one 4-11. In the presence of an
25appropr i g ep 2HEEes (RLNERhemd - 44) gi ves A-d2trobenzoic acid 1-6

can first be treated with a suitable amine in the presence
of an activating agent such as CDI to produce the
appropriate N-(substituted)benzamide 2-10. Subsequent
reduction of the nitro group and coupling of the resultant
30 amine 2-11, typically with formic acid in the presence of
a condensing agent such as CDI or triethyl orthoformate or
with formamide provides the corresponding 3-N-substituted
derivative 2-7.
Processes B and C (Scheme 2A) can be repeated
35 utilizing a suitably O-protected anthranilic acid such as
2-4 (Scheme 3). In these cases, the 8-hydroxy-3H-
guinazolin-4-ones 2-7 are obtained following removal of

the O-protecting group.



4-12, in turn, gives 4-13 via a condensation. Suitable
condensi ng agents include PCLl3r triethyl orthofornate,
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NRHBgcegwgcéb}Qﬁng %blggbcgé; gﬁ gkegkﬁéﬁé Sk Qhe
anthranilic acid 1-6 with an activating agent such as
thionyl chloride and subsequent reaction of the
intermediate acid chloride with ammonia gives the
corresponding benzamide 4-1. Reduction of the nitro
compound 4-1, typically with either SnCl, or iron
powder/HOAc, gives the corresponding amine 4-2. The amine
4-2, in turn, can be treated with either chlorocacetyl
acetic acid or 2-chloro-1,1,1-trimethoxyethane to provide
5,7-dichloro-2-chloromethyl-8-hydroxy-3H-quinazolin-4-one
(4-3A) . The 2-chloromethyl compound can also be prepared
from the methoxy anthranilic acid derivative 2-4 via
process F. Thus, treatment’ of 2-4 with chloroacetonitrile
in the presence of base, typically sodium methoxide, gives
4-3B. Further elaboration of the 2-chloromethyl derivative
4-3A (or 4-3B) with a range of amines such as, but not
limited to, dimethylamine, methylamine and ethylamine,
provides a number of novel 2-substituted derivatives 4-16A
~ 4-16D.

A number of 2,3-disubstituted 8-hydroxy-3H-
quinazolin-4-ones 4-9 can be prepared via the acid 2-1
according to process G, as shown in Scheme 4. Hence, 2-1
can be treated with a suitable amine in the presence of an
activating agent to afford the corresponding benzamide 4-5
which is then reduced, typically using SnCl, or iron
powder/HOAc, into 4-6. Compound 4-6 is subsequently
transformed into the 2-chloromethyl derivative 4-7 and

this, in turn, into 4-8 employing reaction conditions
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conden51ng agents include PCl;, triethyl orthoformate, CDI
and Ac,;0. Conditions for the transformation of the -NP
moiety into the amino group will depend on the particular
NP group; for the abovementioned groups, these are
respectively reduction, dimethylamine and catalytic
hydrogenolysis (more examples of conditions”® for the latter
two transformations can be found elsewhere). In process I,
condensation of the anthranilic acid 1-8 with a suitable
amine (NR;jR;) affords the amide 4-14. Subsequent successive
treatment of 4-14 with chloroacetyl chloride and an amine

gives 4-9.
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provi des the thi oketone 7-1. Subsequent renoval of the

protecting group, suitably using BBr3, gives the
wa@le®snesded5 3- substit ut ed- 3H qui nazol i n- 4-t hi OPET/AU2005/000477
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5- Ami no-2. 4-di chl or nzoic acid (1-3): 1H NWVR 20 .
(o1 9450 (R fybrodiats (Pt i i 3
anhyas s diet (294 ndy hatse dddkedi ¢t Brasn no=2A 4=5-5C. Derivatives
dic obengoi£ aci oy 1- : i Qe Q4 GR35 Ny
gl a%illgrﬁ Q%Cic 1%1505 ?rg .lcgi!_%]e}g%o%‘fg?l()ne vvasr stirred %1? _
15r oomib e lehipet beuref floydir Bine dndlevir ehf atledl aRPyRRTATELY
t hes 29s desit &4 Reetige {dcH)afssar WbtspsOhy th{&bzine, 4-
g, 96% . 5-Acetam do-2, 4-di c?l r bggzm ¢ aci d 1-;2 ;
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(s, f31Hwed by deprotection. With alkyl halides in a suitable
solvent, typically ethanol, followed by deprotection, 5-3
20 provides compounds 5-7D - 5-7G. Alternatively, compounds
5-7D - 5-7G can also be prepared via treatment of 5-2 with
the appropriate alkylated hydrazine such as
ethylhydrazine, propylhydrazine and
(cyclopropyl)methylhydrazine.
25



5- Acet am do- 2, 4-di chl orobenzoic acid (1-4) (9.6 g,
0.039 nol) was added in small portions over 30 mn to
W@200309860 rred i ce-cool ed sol ution of funm ng NPCT/AT2005/000477

acid (1.8 nL, WO 2005/095360 PCT/ AU2005/ 000477 - 55
0.043 nol) and conc sul furic acid (120 nL). After the

addi tion was conplete, nore fum ng nitric acid (17 nl)
andscloeme Sul furic acid (80 nm) were added at 30 min

and 60 mn intervals. The reaction m xture was then
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A number of 3-substituted-3H-quinazolin-4-thiones 7-2
10 can be prepared from the corresponding 3H-quinazolin-4-
ones 2-6 according to the process shown in Scheme 6. Thus,
treatment of 2-6 with either P4S19 or Lawesson’s Reagent
provides the thioketone 7-1. Subsequent removal of the
protecting group, suitably using BBrj3, gives the desired
15 3-substituted-3H-quinazolin-4-thione 7-2.



D nethyl sulfate (40 nL) was added to a stirring
m xture of 1-6 (15.0 g, 0.059 nol), potassium
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g, 0.5 nol) and DWF (300 nlL). The resulting m xture
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Acetic anhydride (27 ml) was added to 5-amino-2,4-
dichlorobenzoic acid (1-3) (8.0 g, 0.041 mol) in glacial
HOAc (150 mL). The solution was stirred at room
temperature for 0.5 h and concentrated to yield the
desired acetamide (1-4) as a white solid (9.6 g, 96%).
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0.03%9 mol) was added in small portions over 30 min to a

stirred ice-cooled solution of fuming nitric acid (1.8 mL,
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(cflrllp&ocgﬁérwéi&ygép@r@pagﬁ Y5V SrbBye solid (9-8 g, 86%).
2-(2-chloroethyl) 20 1-nethylp rrglldlne glves - 6C,

2- (chl or STRE® ?Iyﬂpc}?.ﬂqﬁedl@?%/%goz gptrobeénzoic acid (1-5): 'H
4- (1R hl op@at)hy 15 rBJrcp]ho d,ne gi) vesz 2-BEs,2-3 H)

chl or one | -4- y4 d ochI [ ive

2- 6F, 4- ih% ?%%%% % g §1§h |sox§zo?ezgl% geid (1-5)
152-6@®.2- gbr@n@)bBapah)a xgas'e@dczecﬁl—r_o1ac$1¢bubp®@paﬁeKOH (18.7 g,

gi V(ﬁSO?-ZI 6n:lol)1 gé ﬁ*ﬂ O(;BQ? %nLrﬁEt %&r%q%cg{ Vs %eGa]bed under

1 or obut ane glves 2-chl orobut ane gives 2-6L,
2 Cﬁ¢%¢@%tﬁ9¥ b h?|a@@h@@oiquegogmGR@mperature Conc HCl was

(226ﬂd@é<ﬁ1y%<?rrécﬂlmﬁhwue chh Ofd> de. hyels Qﬁbﬂﬁ@%tgeﬁ?gl d€Buted with
chl or one e ne rqchl ori
Rl G SLS e et A i B e A Ren Temperature

20bi sfehl 0 anet hyTheytagens @enessépﬁﬁpa@d the aqueous layer
1- Ch$$r$0¢%%€ﬁy?gw¥€§ t% 1 é@e{§€ec?§§§ o{he extracts

rro
combined with the orlglnal organic layer, washed with

brine, dried and concentrated to yield 4, 6-dichloro-3-
hydroxy-2-nitrobenzoic acid (1-6) as a dark red solid (7.4
25 g, 89%); m.p. 188-189°C (lit.? m.p. 186°C (dec)).
4,6-Dichloro-3-hydroxy-2-nitrobenzoic acid (1-6): 'H
NMR (CD3COD): & 7.79 (s, 1 H); mass spectrum: m/z 250, 252,
254 (M* - 1, 100%, 66%, 11%).

30 Preparation of 5,7-dichloro-8-methoxy-3H-quinazolin-4-one
(2-5)

Cl Ci [o!] Cl cl [¢]
/@iCOOH /@COOMe /@iCOOMB /@ECOOH /@u\NH
—_— —_— —_— —_— /)
[of] NO, Cl NO, Cl NH; Ci NH, Cl N
OH OMe OMe OMe OMe
1-6 22 2.3 24 25

Dimethyl sulfate (40 mL) was added to a stirring

mixture of 1-6 (15.0 g, 0.059 mol), potassium carbonate



hydr ochl ori de, 2-chl oronet hyl - 3- et hyl pyri di ne

hydr ochl ori de and 2-chl or onet hyl - 4- et hyl t hi azol e
whyasoedsbor i de, 2.2 equival ents of K2CO3 wer e pOpATy®a000477
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(2-chl oronet hyl)-3-methyl pyri di gg _hydrochloride To a

stirred solution of 2,3-lutidine (5.00 g, 46.7 5

nol $6iaq, chl Brod br neafdOOMAL)3@d L) wabhaddesuhting mixture

chl SLOPELPENZOl & A1 Lh (30 Ol BET RAPXHGRIGN 00 for 2

portionw se over he Teacti'on m xture

stileess - f Bire are @bl @0 orbktB0e nWSa@oro@IaWaatmnm vacuo. The

al | puegh ¢ pnyvarLad Osh 19O 4 ePPE! @LAIT @as Ald Sied 6uhcet Ngng
reaction mXxture was 10 _concentrated to dryness mater

(207159 nast Bt ¥ Bhcf The?S pH dFCTHEIF SRt (hd-© 9. 88%). -
adj usthemk t @ 1Gsat ar at ed NaHCDB)) , The 0 1ni( xl;uBeH\y\/as3.92 (s, 3
coq%entrated and the residue was extracted W th

iC 1oronethane/nethanol (4:1). The extracts were
concent r hted p@ﬂ@elwh[l% Zoyi d0 . Beibsehuem s colldem 15 a

prééi&@IéH”oﬁ% Mﬂ O@%b@r}ﬁéﬁﬁtmng&?t?c Bcid (120

gave , OXI solid
108398L) A B¢ rmbﬁt%@ WiDnseirped.-akut o dxu%@wsa@nd then

g, fﬁﬂt@ré@mbﬁllé‘tal@@@@h rége; {S0(atnywascbeated. The

und refl ux overn cool ed an
§+§%%%%e reﬁp%éhifateg ethy éggyaggngggtég%g¥gted

(2 m@imymtﬂwrha)té% wied hydiqeyd ) dame Ese anixtowre Hiltered

(6t ﬁ;‘/'eigzte "h%‘é uc(%le% f;%é%%ﬁ &91%1% &Qyﬂ)%}d 3w1.th

pyridi ne an
15( 60vatey, anel o't Ef2CC30., nﬁpdmeneehtreﬁeéttpo@we 2-3 as an

ter@@fﬂk}%@e%’@w&g?l dhe, sepd d. wasi igMrerebaf,h .agde. 71 (s,
the filtrate was concentrated_to dr yness. The

rest dik;, 2f82r (Tol 4 - chr birat Dgraphy- (Si 02;
di chl or oret hagie! reddagol ut 2ol )of gAVE (11.5 g, 0.046 mol) in

(2- Q¥q5%§%fe F%@%m%bé?ngyl é%é?t?&lgé wasghﬁderoﬂ@ NaOH (25

oi |
20(2IﬁynrdRWﬂet®y¢§l@nneimymp@rwabrhﬁaﬂeﬁbmmdéfIxHBJux Bor 1

H ( @r 'a & n 1X ure was
lell l ém“mg@ﬁlwg@ Jd& (5 %Lriét%ﬁ'ﬁ £

(brheqteml urzd@zlz re{%lu% IH;r al'of%th%% Jedmlé@ s“élv%t$<bhutlon was
of &@omgrmr@@ﬁwéatﬁaté@twlmwé nend ]m@@dzgmoﬁ Irhe

di chl L
L ELSEL rormthone (30', 36 H) s ISR ich achya

25 acetate, and the pH adjusted to 1-2 (conc HCl). The milky
suspension was extracted with ethyl acetate (3x). The
combined extracts were washed with brine, dried and
concentrated to give 2-4 as a beige solid (10.4 g, 95%). -
'H NMR (CDsOD): & 6.70 (s, 1 H), 3.80 (s, 3 H).

30 A stirred suspension of 2-4 (16.9 g, 0.072 mol) and
formamide (150 mL) was heated at 150°C for 8 hours and then
allowed to cool to room temperature. Water was added, the
resulting precipitate isolated via filtration, washed with
water and dried under vacuum to give 2-5 as a light brown

35 solid (13.0 g, 73%). - 'H NMR (CDsOD): & 8.08 (s, 1 H),
7.60 (s, 1H), 3.98 (s, 3 H).



di chl oronet hane (6 nL) dropwi se over 10 mn. The ice
bath was renoved, the reaction mxture was left to
W@ 2005/028360 oom tenperature for 2 h, concentratBC/AE®5/000477
t hen washed wi th WO 2005/ 095360 PCT/ AU2005/ 000477 -
59 diethyl ether. This provided,(2-chloronethyl)-3-
nmet hyl pyri di ne hydrochl ori de as a pal e straw- col oured

Soldw g, - 99 refrLM ori wEtd¢onpothdethyIxRy/ r+ A +ER2 via
hydrochloride: |IH 5N CD30 . D 8 = Qs 27—
1H), 854 (d J ﬁif‘gﬁ'ﬁm'ﬁogs's.'og ‘%‘dgc}?l‘g“'é gorpthciy-38
8.1, 1 H), 5.05 (suinapolin-tiorns, (2-H) and cdulssequent
spectral data for jdis SQpoiids 2-6A - 2-6R 10

prepared are given in Table 1. Deprotection Method A
5To a stirred ice-cool ed solution of the 8- et hoxy

derivative -6 (1. %eg, 5.6 [) 1 @45 di chl oorrFl{st hane
(15 niL) ed BBC3 ( Ra i s'o “In
di chl org eﬂ 12 mo] E{/)sol uti on, we [#Aen

Me ‘

stirred at Aﬂgéfor 18 hour ool ed, and ngthanol (20
nm.) was added. The m xture®Was concentrated. Excess
borate wasz¥enoved by repéat2Etdl y addi ng htf#i@fol and
evaporation. 20 The crude hydrobrom de salt of the

roduct S shed wt et her d
\a/er eui s %tae\gga]s“ﬁcysﬁme‘étjb%eqé 3%% s&ogt(ﬁ’?a ‘g Tirol) and
Na2@@B (b mide was. Rdahel janich tdrehydnadws ebMext3@actled was added
W t i chloko n 5 in a o
S HS e e R IRNEpl e e OTRL MRS EYFEThEa pUeke o5t
10r esfauel avdsopig i feeeled t hard mergempl 52 vedhi Hee wiehidie was

appyaprd Aty sel Mentshyecdystald | satd Qih 1 OFord 02260l UTH) |, the
chromat ography to give the correspondi ng 8-

Gor VAN TN e s S8 G A Ly Wi £ Ywater and

3- sarhistd t udredl-dBr eed hsyb Susdtc quu nazod 4 k¢ onet {2 &)y

(5.,0 mmol ), in 48%.hydrobrom c acid 5 ) h : :

g TE SO 1 A A hot B apet o areyg 85 P FLsat son
15howrs, S dhd gedf chiromedolg reghye o pavenpércatodree sfeading 3-

re 1 on: .m r —“ﬁé“ j _&encent £ d s or
t hzsqmpér){e]lc%npﬁ&a_tsg [ c%#lo?ﬁrre%ﬁwas iIs%? a%e%rp?/i gy.n@)s.

filtratiforRiPte @6 Eiriel &1 itEsds ther successivel y
washerh Mhd thh il Bt fwito 1 eihes , g dichl Drempthane and

ace}éﬁ&ééééé%h;ﬁ;égc gg&égg%e gives 2-6B, 2-{(2-chloroethyl)-
20 l-methylpyrrolidine gives 2-6C, 2-(chloromethyl)pyridine

gives 2-6D, 4-(2-chloroethyl)morpholine gives 2-6E, 2-
chloromethyl-4-methylthiazole hydrochloride gives 2-6F, 4-
chloromethyl-3,5-dimethylisoxazole gives 2-6G, 2-
bromopropane gives 2-6H, l-chloropropane gives 2-6I, 1-

25 chloro-2-methylpropane gives 2-6J, l-chlorobutane gives 2-
6K, 2-chlorobutane gives 2-6L, 2-chloroethyl ethyl ether
gives 2-6M, (2-diethylamino)ethyl chloride hydrochloride
gives 2-6N, 2-chloromethyl-3-methylpyridine hydrochloride
gives 2-60, crotyl chloride gives 2-6P, 2,6-

30 bis(chloromethyl)pyridine gives 2-6Q and l-chloroethane
gives 2-6R. In the cases of 1-(2-chloroethyl)pyrrolidine
hydrochloride, 2-chloromethyl-3-methylpyridine
hydrochloride and 2-chloromethyl-4-methylthiazole
hydrochloride, 2.2 equivalents of K;CO3; were employed.



correspondi ng 8- hydroxy conmpound (2-7) as the
hydr obr om de WO 2005/ 095360 PCT/ AU2005/ 000477 - 60

W@ 2005/09860me conpounds were isolated as the frerChassn05/000477
(see Method A above for conditions). Method C A
solution of the 8-methoxy conmpoypd_2-6 (4.46 movl)
and 48% hydrobrom c acid (23 nL) was heated at 5 120C
for 2 - 10 hours and left to cool to room t enper at ure.

d t 5
Brpdis By B0 22 E FOme PR EL H PR APIRL P18
| soﬂliaﬂe@clvlaridq“at rati on, washed wt h wat er and dri ed
i n vacuop, 19 é&ff‘@d@éﬁu@{oﬁ h?fei hyll@EM{nQGK]BV@é'%’? 46.7

2-6M the hydr obr om de sal t he_al cohol

obt®Ikd ¥ Tabhkoroform T Eae n‘%){ F Qe Akasided gp

wi t&hﬁﬁfé’p@ﬂ@é}ﬁﬂéi@ 4®id 'VEI:DO@ A gave W?S&axﬂﬂ@agent
bron de. 2 was obt ai ne treat nent,

AqUEBISL PB S COr ny TH Ve RO B EE 1T BT i At .-
spetdr adn daddi f oon@t 701 miR-FS10W engl wéren jal Ikaldde 2y warm to
WO / A 0
10 P08 SBHE0, ESTLARLCRLOBRATT 3 Sl IR e o
10Con<p@”1u¢\@1t8€¢m¢1 ure drenesH NV efat &2 WeBks) (34 @@@%@ramd the
datgy gfefhé]m£&&&¥g]@as §d§u§@e&5t018Fﬂsa@hfé@éd(ﬁaHéO3.
H, 4.06 (t, JCN3 94 5.5, H), H) ,
D) i urg iag eonqenpiated @ hENEiy n‘feﬂl%‘e hagrertpacted
4 HitR- &Etﬁloﬁbﬁélﬁﬁﬁéém%%ﬁaﬂ@l(54 ) HThd. &2t f&¢t$ were
1 §13T$?péﬁg$§d %P thte ség%g SU?F %P?ﬁﬂ %ogﬁm% 6C
15C PuxCDG@yiol 851 (sildhhd)romﬁtzlaswme:aﬁ&nol' 9:1) gave
2,3-1lutidine-N-oxide as a white solid (4.80 g, 83%).

A stirred solution of 2,3-lutidine-N-oxide (4.80 g,

(€3]

39.0 mmol) in acetic anhydride (50 mlL) was heated under
reflux overnight, cooled and then concentrated to dryness
20 providing (2-acetoxymethyl)-3-methylpyridine as a brown
0il (6.34 g). A mixture of the crude (2-acetoxymethyl)-3-
methylpyridine and K,CO; (10.0 g, 72.4 mmol), methanol (60
mL) and water (30 ml) was stirred at room temperature
overnight. The solid was filtered off and the filtrate was
25 concentrated to dryness. The residue, after column
'~ chromatography (SiO,; dichloromethane/methanol, 9:1), gave
(2-hydroxymethyl)-3-methylpyridine as a light brown oil
(2.86 g, 59% over 2 steps).
(2—Hydroxymethyl)—3—methylpyridine:lH NMR (CDCls): o
30 8.41 (d, J= 4.9, 1 H), 7.48 (d, J= 7.5, 1 H), 7.16 (dd,
J=4.9 and 7.5, 1 H), 4.69 (s, 2 H), 4.00 (br, 1 H), 2.22
(s, 3 H).
To an ice-cooled solution of (2-hydroxymethyl)-3-
methylpyridine (1.00 g, 8.1 mmol) in dichloromethane (30
35 mlL) was added a solution of thionyl chloride (2.5 mL) in
dichloromethane (6 mL) dropwise over 10 min. The ice bath
was removed, the reaction mixture was left to stir at room

temperature for 2 h, concentrated, and then washed with



;~Om9 7.52 (s, 1 H, 4.04 (s, 3360 (Mr+1, 9d I
H, 4.00 (m 2 H, 3.08 100% 66% (m | H, 2.30 (s,

wW®@20dp/09B8%9 We 2.25 - 1.55 (m 8 H) 2-6D CI OPCT/AU2005/000477

(DMSO-d6): 6 8.62 (s, | \ /J" 99 H), 8.47 (m | H),
7.80 C'N N(m | H, 7.72 (s5ql_H), W 7.45 (d, J =
8.0, 1 H, 7.30 (in, | H, 5.25 (s, 2 H, 3.98 (s, 3
H) d2egByd| eshero [(BDE Brove dgdod 2(-shliorkuet heil’) -g5

ﬁétﬁ%&g&thun@ Q@d&%ch&orld% ?s a %a@k’éiﬁ%%48%léﬁred

2. 36 1R 4|41)492§|9¢| ON’\N(CDCIS) 6842(s 1
H), Mz (356h1328methd 1l -8-8@Q th ply riHiné 26 dr®chlo38Qe: !

H
s $OHE ég@&%vé § 87250 v %-7%‘531% D 8eaady T = 8.1, 1

10

15

20

25

30

35

(CBTI, 6.8023dfs, J ~Hp. mknd354 ., 386 1) NSN03) (358 H) , 2.64
(Ml 3 5)l3 947,56 (s, 1 H), 4,92 (s, 2 100%66%

"6 B, 4.04 (s, 3H), 2.54 (s, 11% Ve 3 H), 2.30
(s 3 H WD 2005/ 095360 PCT/ AU2005/ 000477 - 62
Conpaund Shpushuce Yiekdd MYZ 4a Mapourcid 2pacts 2l-en
data 2-6H C O (DVBO.d6): S 8.56 (s, | mz 287, 289,
N BESRRTed pre gLupnpin Fabicads (Mt 1.

Deprotection

Method A: To a stirred ice-cooled solution of the 8-
methoxy derivative 2-6 (1.9 g, 5.6 mmol) in
dichloromethane (15 mL) was added BBr3 (12 mL of a 1M
solution in dichloromethane, 12 mmol). The solution was
then stirred at 45°C for 18 hours, cooled, and methanol (20
mL) was added. The mixture was concentrated. Excess borate
was removed by repeatedly adding methanol and evaporation.
The crude hydrobromide salt of the product was washed with
ether (3x). Some compounds were iscolated as the free base:
thus, saturated Na,CO3; (20 mL) was added and the mixture
extracted with dichloromethane (5x). The combined extracts
were washed with water, dried, and concentrated. The
residue was purified either by simply washing with an
appropriate solvent, recrystallisation, or SiOz;~column
chromatography to give the corresponding 8-hydroxy
derivative 2-7.

Method B: A solution of 3-substituted-8-methoxy-3H-
quinazolin-4-one (2-6) (5.0 mmol) in 48% hydrobromic acid
(25 mL) was heated under reflux in an argon atmosphere for
16 - 18 hours, and left to cool to room temperature. The
reaction mixture was either concentrated to dryness or the
precipitate which formed was isolated via filtration . The
crude solid was then successively washed with diethyl
ether, dichloromethane and acetonitrile, affording the

corresponding 8-hydroxy compound (2-7) as the hydrobromide



/ J (quin, J= 6.8, 1 H), 3.34 100% 66% C N (s, 3

H, 1.40 (d, J = 6.8, 6 11% W H, 2-61 C 01 1.1
WONIS/(BYBO- d6): 6 8.49 (s, | /J 99 H), 7.72 (BGT/AUPS/000477

3.95(s, O | '3 " 3H, 3.8 (m 2 H, 1.68 (m2

H, 0.89 (t,J=7.3,3 W H) 2-6J{I_0 (DVBO-d6): S 8.45

(s, | mz 301, 303, N-53 H, 7.72 (s, | H, 3.95 (s,

3052 M+Sbme BomppuBdEswede iscldt2d 2510D0% £66% ba€k (see

N 1 % W J=6.4, 6 H.
g'ét&gd g;ﬁ%&éd?’ Colifibiontt? 1% 3010 30s N 46
, 7. 7¥etgod CH)A godBtisgn 9@5tt1m+$ methgxy Hpmpgugg 2-6
g ,(4J§67m%01¥ Ehd l@@‘V%y@§‘<’{%ro§thaélé5 (zl:n m% H)Naslhégated at
in
5(D&/%@}%éors?s—g%o(%Ouﬁsn%dsbggts‘b% CO% <7 J?%Of(ls |
H) tedpétaBQbe( Miatdr ( (GD mL)CNBS(qddBd dad7tBe pHHNas
3.95.100% GW Q
v 3Pracey-t8y (B Bsthy 3B, Hhuteibe Bhgipitate
0 NE8 (LE)NB@tdé) vig 8137r@sioh, anz\SBw w31h, waHpr Zn@3dried
(Sinl vEbypo4d-10 (t, J 321 (M + 1, CI I / NJ ' = 5. 2
2 F&, 3. 94 (s, 3 H, 100% 66% 62 (d, J = 2,
10 H, 3. 4§n1§¢@ eﬁge(af gge6e8hy% gﬁhe; ggreyatgve—25Gy, the
24}3%588@%%&55&%11?%58 é@:&@@o%)é 7?18w§5322ta%1éd (Table
) ) . S, . +
') o tPeptiens Ft shaoatkeha Ay bPouab1 0055 Besg ivRs to
(mMMedhbll, AOg82e(RR7SH. HThalkyomide 2-7P1 was obtained via
treatment of 2-6P with aqueous HBr according to Method B.
15
Yields and spectral data for 2-7A1 - 2-781 are given

in Table 2.
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8/33 (s, 2|mz 287, 289, C N K¥)C H), 7.84 (t, Jg spectral
8 1 H. 291 (M+ 1, M W 7.b61 (s, H, 7.39 (d, J data
=| 3224 100% 850, ?2 H), N6 (s, 4 H (C?@@/?[S 13(5915*)(5
3[H), 3.93 (s, N/\2/BC|319.11\§‘2 ‘tﬁ@g :
6(8.50 (S, I 7;1 275, J H), .712@&_] 95
(q, 277 (MH+°1, T CN' NJ=7.2, R H), 3 @mléﬁm%nmo%
66% V\éH),l?%e(t J =172 3 H 11% TABLE 2
Cpprgpinds 2- 7Al¢c- prepar £d from @bel): &dseridhng
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N ”< 99 7.52 (s, 1 H), 4.04 (s, 3 360 (M*+ 1,
N > H), 4.00 (m, 2 H), 3.08 100%, 66%,
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OMe 2.25-1.55 (m, 8 H) ,
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wOn20060953d0 = 5.5, 2 H), 4.04 (s, 3 H), 2.84 (t,PCHAU2005/000477
J=5.5, 2 H), 2.56 (m 4H) 177(in 4 H. 2-7BlL Cl
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data on nef hod qMﬂ parenthes gs 2-7D).CI 0 75
( do6)~ &2 (6, Mz 322, (1077) 7J T (Method A)
| |, 8.46 31/ 326 |Cl N 7]804g0-d; 5849K) |
7.159 (s, (M @ .44 (d, 192 7.4 11309%) 8B
o 1H, 7.pa7 L 119% 5026 (s, |20 0w e
H)
2-6J 7o 5 (DMSO-dg): 5845 (s,1 | m/z 301,303,
N H), 7.72 (s, 1 H), 3.95 (s, | 305 (M*+1,
J /\( 3H),3.75(d,J=72,2 100%, 66%,
cl N H), 2.10 (m, 1 H), 0.88 (d, | 11%)
OMe J=6.4,6H).
2-6K (DMSO-dg): 5848 (5,1 | m/z 301,303,
NN 46 H), 7.71 (s, 1 H),3.95(s, | 305 (M*+1,
/) 3H),3.92(tJ=72,2H), | 100%, 66%,
cl N 1.65 (m, 2 H), 1.31 (m,2 | 11%)
OMe H), 0.91 (im, 3 H).
2-6L Cl (o]
(DMSO-dy): §8.51 (s, 1 | m/z 301,303,
NJ\/ 28 H), 7.72 (sé, 1 H), 4.71 3025 M +1,
o N/) (quin,J=7.2, 1 H),3.95 | 100%, 66%,
(s, 3 H), 1.80 (m, 2 H), 11%)
OMe 1.39 (d, /= 6.8, 3 H), 0.80
(t,J= 72,3 H).
2-6M [o]] [o]
o (DMSO-dy): $8.37 (s, 1 | m/z317,319,
NN 78 | W), 773 (s 1 H), 4.10 (4 321 (M1,
N N/) =52,2H),3.94(s,3 H), | 100%, 66%,
3.62(d,J=52,2 H),343 | 11%)
OMe (q,J = 6.8,2 H), 1.05 (¢, J
=6.8,3 H).
2-6N Cl (o]
NEt, (DMSO-dg): 5 8.35 (s, m/z 344, 346,
N 69 1H), 7.71 (5, 1 H), 3.94 (s, | 348 (M" + 1.
o N/) 3H),2.62 (m, 4 H),2.47 | 100%, 66%,
L (m, 4 H), 0.82 (m, 6 H) 11%)
2-60 Cl (o]
90 (DMSO-dg): §8.55 (s, | | m/z 336,338,
NS H), 824 (d,J=3.7, L H), | 340 (M"+1,
o N/) N~ 774 (s, | H),7.65(d,J= | 100%, 66%,
7.5,1 H), 7.22 (dd, J = 3.7 | 11%)
OMe and 7.5, 1 H), 5.26 (s, 2
H), 3.99 (s, 3 H), 2.43 (s,
3 H)




2-7E1 cl o (o 69 (CD3OD): S 8.25 (s, | mz 344,
(1079) N~~N (Method B) H), 7.48 (s, 1 H), 4.12 346,
w®@4dds/09360 J= 6.0, 2 H), 3.65 (M+ 1, C N (t, BCHAG285/000477
4 H, 2.70 100%66% OH (t, J =6.0, 2 H, 2.53 11%
(m 2 H, 2-7F1 O 0 N74 (CD3Q@): S 8.44 (s, | mz
342, H), 7.48 (s, | H, 7.36 344, 346 (1084) cl N J
(Method (s I Hy 521 (s 2 (Me+ 1. Q) 2 66 (s 3
H Coopoynddop, OHStruggure2. 7GL aY@l(tE MRdag 66 Mass
(s, mz 340, (1085) /IJN/N 3 S (YB),| 7.57 (s, | H),| spectral
342, 344 d ' O (Method 4.91 (s, 2 H, 2.22 (s, (M + data
li2%6p 6 H [100%' 68% OH 11%| 2-7H1L C1L O (DI\/ISOdG):
S 8.46 (s, [nz - (F08) 4~N N g @M ?6)7 %Sgs 'z 299, 301,
H, 273 27§ Meghod 4.92 (guin, J5 5(515”579 oos o
H, 1.43 (d,%J=76.%, 6 100% 662 OH HE,r39&I)S3]{.], 65(d, | 11%)
( 1%)
2711 C O |N--"9M77 (DMBO-d6):| 6 8.50 J(—SS4 myz 273,
260 58 (4, 1¢Hy, 2/5 27F ([1097) NJ (Met hod 3.90
(m 2 H, 1.6 Py B)| (igh 2(99450@5)8933((32 J m/z 287, 289,
1D0% 66% | cOHEN3, 3H) Tvoy 271 o |d 8 iag, N 7091 (4 1
(PVBO- d6) : |S 84 (s, 287 2%9 | (1107)| SN, §)( 58| gy
(6, 1 H, (M 1, J Method 3.76 (d, J=.f s 93(5
1p0% 66% | B) 2.08 (m | H, 0.88 (d, H)110/§
2-6R ct 0
(DMSO-de): 68.50 (s, 1 | m/z273,275,
N 26 H),7.71(56,IH),3.95(q, 277 (M* + 1,
o N/) J=72,2H),3.94(s,3 100%, 66%,
H), 1.26 (t, J=7.2,3H) | 11%)
OMe
TABLE 2 Compounds 2-7A1 - 2-7R1l prepared from 2-6
according to Example 1
5
Compound Structure Yield (%) "H NMR data” Mass
and spectral
deprotecti data
on
method in
parenthes
€S
- Cl (0]
2-7A1 /\/D 56 (CD;OD): 88.12 (s, |
(1075) N (Method A) | H), 7.51 (s, 1 H), 4.06
o N/) (t,J=5.5,2 H),4.04
(s, 3 H), 2.84 (1,
OH J=5.5,2 H), 2.56 (m,
4 H), 1.77 (i, 4 H).
2-781 P 98 (DMSO-dg): 8 8.51 (s, | m/z 283
-Ag ): . S, m/z N
N
(Method A) | 1 H),7.59 (s, 1 H), 285, 287
(1076) o N/)/w 3.80(d,J=6.8,2H), | (M'-1,
1.28 (m, 1 H), 0.50 100%, 66%,
OH  .HBr (m,2 H),041 (m,2 | 11%)
H)
2-7C1 ¢ 0 @
89 (DMSO-dg): 8 8.54 (s, | m/z 342,
(1078) N “{ (Method B) | 1 H), 7.61 (s, 1 H), 344, 346
o N/) 4.05 (m, 2 H), 3.32 (M*+1,
2HBr (m, 1 H),3.05(m, 1 | 100%, 66%,
OH H), 2.81 (m, 3 H), 11%)
2.39 - 1.68 (m, 7 H)




OH HBr J= 6.8, 6 H WD 2005/ 095360 PCT/ AU2005/ 000477

65 Conpound Structure Yield (%9 H NVR data Mass

and

wWGEpmshyabo deprotecti data on nethod in par ertiaB2085/000477
2-7K1 C 0 mz 285, (DVMSO-d6): S 8.48 (s, "[C N3
11112 \ N~ 77 287,289 | H), 7._5§ (s, I H, () J
(Method 3.93 (t, J= 7.6, 2 H . 20l - 1, C 166% B)
1.65 (in,_2 H 130 11% OHHB (m 2 H) 0091 (1, .
7 L @kpourgl FL1 G StrpONBO- d6) : b Yeld$%)s| HiNMRsgata® |  Mass
(1112) I \ N62 1 H), 7.58 (s, Hapd287, 289 J spectral
(Method 4. 7L (quin, J= 6.8, 1 @epridtee®iO / 0, 66 /o0, data
O HBr B) H, 1.82 (m 2H), 1.4Dp 118§ (d, J= 6.8, 3
Hj, 0.80 t}J=7.2,3H 2-7ML Cl| ghetflod in?3, N~/ OH 98
DVSO-d6): S| 8.48 (s, 275,277 (1§9ﬁ)ﬂt‘é¥t§t hod B) | H),
7162 (s, I H, (M- 1C N 4.34 (L, J | 6.4, 2H),
100% 66% OH HBr 3.82 (t, J= 64, H 1199 2-7N1 ci
° 271 oon
75 (DMSO-dg): 58.62 (s, | m/z 322,
(1077) N/\© (Method A) | 1 H),8.46 (m, L H), | 324,326
N N/) Nz 7.80 (m, 1 H),7.59 (s, | (M"+1,
1 H),7.44 (d, /=79, | 100%, 66%,
OH 1 H), 7.29 (m, 1 H), 11%)
5.26 (s, 2 H)
2-7E1 ¢on @’ 69 (CD;OD): 5 8.25 (s, 1 | m/z 344,
(1079) NN (Method B) | H), 7.48 (s, 1 H),4.12 | 346,348
/) (,J=6.0,2H),365 | (M +1,
a N (t,J=4.8,4 H),2.70 | 100%, 66%,
OH (t,J=6.0,2 H),253 | 11%)
(m, 2 H),
2-7¥1 @i (CD,OD): 5 8.44 (s, 1 | m/z 342
N 3 . . > }
N N 74 H), 7.48 (s, | H), 7.36 | 344,346
(1084) C,/ﬁ;ﬁ; /\Es>/ (Method | (s, 1 H),521 (s,2H), | M"+1,
C) 2.66 (s, 3 H) 100%, 66%,
OH 11%)
Cl o]
2-7G1 . { 13 (DMSO-dg): 6 8.66 (s, | m/z 340,
N { H),7.57 (s, 1 H), 342, 344
(1085) o N/) \ d (Method | 4.91(s,2 H),2.22(s, | (M*+1,
L C) 6 H) 100%, 66%,
11%)
Cl (0]
2-7H1 . /l\ 68 (DMSO-de): 5846 (s, | o0
1 H), 7.58 (s, 1 H), ;
(1108) o N/) (Method | 4.92 (quin, J=6.8, 1 (2@’_2175
on  Her B) g; 143(d,J=68,6 1 009, 66%,
11%)
2-7m QP (DMSO-dy): § 8.50 ( /2273
- : . S, m/z >
(1097) N 77 L H),7.58 (s, 1 H), | 275,277
o N/) (Method | 3.90 (m, 2 H), 1.69 M +1,
HBr B) (m, 2 H),0.89 (t,J= | 100%, 66%,
OH 63,3 H) 11%)
2-7J1 o0 m/z 285
(DMSO-dg): 6 8.44 (s, ;
(1107) )N/Y 79 1 H), 7.58 (s, 1 H), (21311’_2?9
o 7 (Method g.gg Ed, Jl =H7).66 ?; é{()é 100%, 66%,
. m, , 0. , o
OH  HBr B) =656 H 11%)




85 (DMBO-d6): 6 8.53 (s, mlz 328, (1110) #--j (Method

B) I H, 7.64 (s, 1 H), 330, 332 ci 4.30 (m 2 H),
W@205/099860 - 1, OH HBr (tn, 2 H), 2.54 (tn, 2 1POBAUSD000477

H, 2.44 (m 2 H, 11%9 1.23 (m 6 H. 2-701 a 0 N 83

(DMSO-d6): 6 8.61 (s, mz 336, 44 H), 8.43 (d, J= 4.7,

338, 340 (1098) CI | NJ N6 (Method I H), 8 08

(’1’20(/I++1,|—|RrP.\II—h 7.63 (s 1 1009%
66%omppnm 53 (m Stragture 38 (s Y1e1d'3°/o)2H121‘§t1R(éata§ Mass
2-{7P1 C O Br mz 365, 99 (DVSO demd 6 (8.45 (s, 367,/ spectral
369 (1114) ~ 1 H, 7.58 (s, | Hiepromteti 1, ci N data
(Method 4.38 (in, 1 H), 4.14 45% 6GmPh |OH HBr B) (in,
I |H, 4.00 (m 1 309 H), 2.22 (fetibddn,| 1.71 (d, Js
6.8 3 H 207QL C 00 G niz (LaRdhasds | NJ LN I c,
82 (DIMSOdG). S 8.42 (s, 564,b 66,2 H)|, 7.81 (t, J3
8, 1 (M- fl OH HBr OH (Method H), 7.43 (s, 2 H, 7.32

8' (A VA 1000 n\ { L T I\ FaXaYaV.N

0% B od=8—2H)+"PH ,18 6699 (s;—4H)—WO
2c&57'$§5360 PCT/JAUZ005/ 000477 56  Conpoupss@hg:eehus e 77z 2
Yilgie11§%9 H N tg)”l\/ass and spec 1%41 ldeprsmsea{),i M1
data on neth N“par ent hes ep 2364 DMZH) 100%, 66%,

SQ-d6): S 851 (8, ~ " 951 H) 7.%)7 (s, 50 B 1w
249, (1115) | 261,+ 263 O / NI (Methdds3 %’(& =

1.3 47 H), fF cr o
2-7E1 j\/ 62 (DMSO-dg): 38.43 (s, | ez 25
1112) N 1 H),7.58 (s, 1 H), M1
o N/) (Method | 4.71 (quin, /= 6.8, 1 M -1,
OH .HBr

0, 0,
B) H), 1.82 (m, 2H), 1.40 100%, 66%,

0,
(d.J=638,3 H), 080 | 17
(t,/=72,3 H).
Cl (o]
2-M1 A~ _OH 98 DMSO-dy): 5 8.48 (s, ’2”7/%'5 227735
(1109) )N (Method B) | 1H), 7.62 (s, 1H), M
o NG 434(t,7=64,2H), | To00 b0
o HBr 382(6/=64,21) ||y
2-7N1 ¢ 9
N/\/Ni/ 85 (DMSO-dg): & 8.53 (s, | m/z 328,
(1110) ) (Method B) | | H), 7.64 (s, 1 H), 330, 332
a N 4.30 (m, 2 H), 3.25 M*-1,
OH .HBr (m, 2 H), 2.54 (m, 2 100%, 66%,
H), 2.44 (m, 2 H), 11%)
1.23 (m, 6 H).
Cl (0]
2-701 N 83 (DMSO-dg): 8 8.61 (s, | m/z 336,
(1098) Yol 1 H),8.43(d, /=47, | 338,340
ol N/) N~ (Method | 1H),8.08(d,/=3.0, | (M"+1,
HBr B) 1 H), 7.63 (s, | H), 100%, 66%,
OH 7.53 (m, 1 H),5.38 (s, | 11%)
2 H),2.50 (s,3 H)
¢ 0 Br m/z 365,
2-7P1 N/\/'\ 99 (DMSO-dg): 88.45 (s, | 367, 369
(1114) J I H),7.58 (s, 1 H), (M*+1,
cl N (Method | 4.33 (m, | H), 4.14 45%, 66%,
OH -HBr B) (m, 1 H),4.00 (m, 1 | 30%)

H), 2.22 (m, 2 H),
1.71 (d,J=6.8,3 H)

cl 0 o] Cl
2-1Q1 /@\)L)N B f‘j@\ % (DMSO-dg):  8.42 (s, 2"6/3 55656
PEELWZ N 2H), 7.81 (t,J=8, | h
(1101) ¢ " "5 Y | (Method M- 1,

oH ser OH H), 743 (s, 2 1), 732 | ™M -1
B) (. J=8,2 H), 5.18 225’) 100%,
(s,4H) °




1.27(t,J37.2,3 H OH HBr 11% B) 100%66% 2-7S1 Cl 0
(DMBO-d6): S 8.44 (s, mz 285, 1 1] 44 1 H), 7.59 (s,

wo 20dp/09338v, 289 (1126) CI NJ (Method 5.70 (m PQI/AY2005/000477

5

10

15

4.49 (d, (Mt +1, J =5.6, 2 H, 1.65 (d, 100% 66% OH
.HBr A) J= 6.0, 3 H 11% #chegjcal shifts for the
8- OH and HBr (vvhere appl i cabl e) have not been

| NC ded annen _?a_[_ar;ln IOf
2. | daempownds ] di chl oPlugtg dr oxyberpeldd ek | JH NMReylatal | Mass
Clf] COON COON C N2 Cl NH2 OH|OHandl-6 [1-8 A mi xture spectral

of| 4, 6-di chl or o- 3- hydr oxy- 2- ni t r depratesitc| acid (1-6) data
.¥8 mmol ), iron powder (46® ng, 7.16 10
mmol ) and gl acial acetic acid (1lethgd s heated at 80
for 50 miputes, cooled, and theap&ithes| filtered of fi.
THe filtraje was concentrated {0 aedrown solid.

Sy col urm chrorrat ography (ethyl

ag —166+-3) €

2- hydr oxybpnzob C| dMsd-435 88) s as 1250

a my, 94% NRJ)(UVI‘BO W, | 56

df ' | s consi st eﬂ\([e ‘@h Hea,/=72,2H), |

lilt erat ure. $05/ 09%360 PCT/ AU20Bb/ ooohzﬁ” 2% | 100%, 66%,

Prlepar ati on 11%)

4,16- di chl or p- 2-f or nyl am no- 3- hydr oxybenzpi ¢ acid

(2-8) C Al CoOOHCOON C | / NHZ d (| NH CHO OH

1-|2-28B 5 A|sol ufi of formic acid (1. 04(%051%? 53}(?)% %27228859

sql and e arfiydride| (2 #) wa v

50 @i%éc fo r4é and cool ed. (Method | 4= ?36 QH!-;?] é (dd (1?)40";:,%6%,

2-|Ani no- 4, 61 di ch oro 3sehydr oxybenzojg afie.d AHB) (42511%)
1.91 mml) was then added portionwise to the

st ifdhedh136at is iframeS, anydrig dg athd @HP (where applicable)

have not been included in the assignments

Preparation of 2-amino-4,6-dichloro-3-hydroxybenzoic acid

(1-8)
al ci
COOH COOH
—
cl NO, ¢l NH,
OH OH

A mixture of 4,6-dichloro-3-hydroxy-2-nitrobenzoic
acid (1-6) (700 mg, 2.78 mmol), iron powder (400 mg, 7.16
mmol) and glacial acetic acid (13 mL) was heated at 80 °C
for 50 minutes, cooled, and the solids filtered off. The
filtrate was concentrated to a brown solid. Subsequent
Si0,-gel column chromatography (ethyl acetate/HOAc, 100:1 -
100:3) gave 2-amino-4,6-dichloro-3-hydroxybenzoic acid (1-
8) as a light brown solid (582 mg, 94%). -~ 'y NMR (DMSO-

d¢): & 6.68 (s); this is consistent with the literature.®



10 tenperature. After 2.5 hours, the reaction m xture
was poured onto a mxture of ice and water; the solid

woRr®s/0986ed ated via filtration. This provided PCT/AU2005/000477

5

10

20

25

4, 6-di chl oro-2- fornyl am no- 3- hydr oxybenzoi ¢ aci d

(2-8) as an orange solid (320_ng; 67% . - 1H NMR

(DMSO-d6) : 6 8.76 (s, 1 H, 829 15 (s, 1 H), 8.13
(s,Phegdratnass shett 6l chl gr&-48; £ 8y 1l @sino{Ishydidoxybenzoic
100944 c@f 8’L)l% Exanple 2 - PC13-nedi at ed

condensati on of 4, 6-dichl oro-

2-fornyl am no- 3- hydroxybenzm c acid (2-8 20 with

amines Cl CIl o COOHRNH2, \ iNR PCI3 CI NHCHO CI N
OHOH 2-8 2-7A2 - 2-7AE2 To a stirring m xture of

4, 6-di chl or o- 2- f or nyl ang_neeox3- hydr ox gwHc aci d
(2-8) (200 ng, 0.80 , theamn 0.88 mmol) and
toluene (5 nL) was a,sol ut i 0 @o 25 (0.12

m., 1.38 nmmol) in tolueme (1 nL) drop® se over 2
m nutes. The resultingtsuspensi on waszheat ed under

ref | ux ziogoﬂltlolrﬁ &wémia@da&ﬂ@' ed. o Safr st e@owm

was added to pH H of the m xture was th

re- %H?L%‘%%@W&Whﬁ(@f\}d 3 md 83& it vt el - "60°C for 2
di ahdor oretdanes (&) Zémﬁjlrtm VO 20D D2536h ydroxybenzoic

PCT| A005/ 00047/ . 68 extiacls comped
( PlS sgl)qhe Z{/%F? dt91 e]s rI‘r@gC]rZr%%edé}\?&eﬁ céha %?$o?%%lonwwe
thetc5,t-7h®lls:ttﬂme)31 Sact‘ﬁytdrcoxﬁleﬁnlc anhydride at room

(Su@éﬁﬂéﬁe Cru}c_{k stct i}{]ourgnetkgcz ge)acﬂfor‘? ture was

was puri ied via was &
wi teoEred @Hmoeprm@e@%%l%nﬂtce t3ipt cvaatrejrdufelquso feras

or D91 dmtdanod #1mdietivh. efrhes, pﬂfv@&? geb-dichloro-2-

chromat o raph recryst alljzation; racterisation
T ety AR T & SR ke Bhatih T Sapie solid

3. Qtemgongrinds- 21ﬂ7NM@re(p)mse)ddf6vorr62887acccs;dung t08.29

Exa I ar Tabl es_of

“use el é eEf sfgwp ’Cn]t hi azorﬁla1 Sﬁgjcﬁqﬁm amrr?ne?g% VS%SO
2- 7M —2-1(, -1@@1 noétGI%yI J@yni-di ne gives 2-7B2,

3-am nopyridi ne gives 2-7C2, 4-am nonorpholine

Example 2 - PCl;-mediated condensation of 4,6-dichloro-
2-formylamino-3-hydroxybenzoic acid (2-8)

with amines

cl
COOH  RNHy,
Pm3
cl NH.CHO
OH

2-8 2-7A2 - 2-7TAE2

To a stirring mixture of 4,6-dichloro-2-formylamino-
3-hydroxybenzoic acid (2-8) (200 mg, 0.80 mmol), the amine
(0.88 mmol) and toluene (5 mL) was added a solution of PClj
(0.12 mL, 1.38 mmol) in toluene (1 mL) dropwise over 2
minutes. The resulting suspension was heated under reflux
for 4 - 16 hours, and cooled. Saturated NaHCO3; was added to
pH 9. The pH of the mixture was then re-adjusted to 7 (5N
HCl) and extracted with dichloromethane (3x), and the



gi ves 2-7D2, 1-am no-4-nethyl pi perazine gives 2-7E2, 4

15 (am nonet hyl ) pi peridi ne gives 2-7F2, 5-am no-I -
werdwghgspsmzol e gi ves 2-7@&2, 5-am no- 2- met hoxy pReT/AUT®5/000477

gives 2-7H2, 2-am no-I-nmethyl benzam dazol e gi ves

2-712, 2- amino-5-nethyl pyridinggives 2-7J2,

2-am no-5- chl oropyridi ne gives 2-7K2,

1- exicmepitpecicdbnecdi vesl 2xrik2 Z0aahds) - The volatiles were

1- @ghegeﬁrmglbﬂ'a%fg&&%a EntMe, 7L0:Lh 6858 Rl ATLNE 5

drochl ori de sal ppropriate equiva ents
suéﬁu§§ttlitpé?ﬁ9/rﬁ!ﬁ—ﬁélwerz@la@dédop@ t(Be7p eadni epme cases,

m xher erudet B@bdg@ﬁpqu@dﬁum&@@ae%ac@@@@luﬁg W9th an
abl e 25 TABLE

5Coﬁﬁngﬁﬁa§lﬁt? ﬁPgﬁﬁPéd H’Bﬁﬂcﬁ‘lgya@&SFBVﬁgeFBerEf?érrﬁl’e
2 flenpeund ShrdiétuhglYeehdr', HoWVRidat ge Masisro¥ography or

2L by 840, 250200 O DT OE uSe8) Loyl -
FD7A328nd33O7MZJNrN 8hs@n(dn 3aH)le( Bk - Othe€l cNmpd00¥s 2-7
66¢@é§d@edoﬁr&9 30955985§99ngc¥/AH%QQE&QOQ4ZZe shg%P in

npoun Structure Yield HN"data Mass spectra
10 gatfgPle-%B2 ¢l o (DMBO-d6): S 10.6 (br, | H) mz 334,
(1091) Nx3dpB8eb0ofdamdnesdubedlih) Ex8mBde(s: l(38Biazol-2-
338

7.71 | , 59 | H), -1, C N |
759 fatbyldnghe| Evs 257827 2 Vomni hbpt vy pYigane gives
(t? JB2, 638am2nbpyr3dife66Uyaid@-7C2)=6- 8m2nb%o£pﬁ€21ne

N %nggkﬁsegzm (RS Py i gl atts b

1 (aminomethyl) plperldlne gives 2-7F2, S5-amino-1-
ethylpyrazole gives 2-7G2, 5-amino-2-methoxypyridine gives
2-7H2, 2-amino-l-methylbenzamidazole gives 2-7I2, 2-
amino-5-methylpyridine gives 2-7J2, 2-amino-5-
chloropyridine gives 2-7K2, l-aminopiperidine gives 2-7L2
20 and l-aminopyrreolidine gives 2-7M2. In the case of amine
hydrochloride salts, appropriate equivalents of a base
such as triethylamine were added to the reaction mixture.
Other compounds prepared according to Example 2 are 2-702

- 2-7AE2 (Table 4).

25
TABLE 3 Compounds 2-7 prepared from 2-8 according to
Example 2
Compound Structure Yield 'H NMR data’ Mass
(%) spectral
data
2-7A2
a0 s (DMSO-dg): §9.23 (s, | H), m/z 326,
(1082) PN 50 | 7.71(s, 1 H),7.53 (s, 1 H), 328,330
N~ N 2.50 (s, 3 H) M*- 1,
J 100%,
c N 66%, 11%)
OH




(1092) J 8.47 (s, 1 H, 8.03(d, J =8, 110 ~ 1, C
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* the chemical shift for the 8-0OH has not been included in

the assignments
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Example 3 Preparation of 2,3-disubstituted-3H-
quinazolin-4-ones (4-9)
cl ¢ o a0 a0
COOH Ry Ry
NHR; N . N
CI/©iNH2 C'mz Clmm ClmNRZRa
OH OH OH OH
18 414 415 4.9
10

Step 1: To a solution of the acid 1-8 (1.00 g, 4.50
mmol) in anhydrous benzene (8.3 mL) was added thionyl
chloride (2.09 g, 17.6 mmol) dropwise under an argon
atmosphere. The mixture was heated under reflux for 5 h

15 after which time the excess thionyl chloride and benzene
were removed by evaporation. The residue was dissolved in
anhydrous dichloromethane (8.3 mL), cooled to 0°C, and
treated with n-propylamine (798 mg, 13.5 mmol). The
mixture was stirred at 0°C for 15 min, then warmed to room

20 temperature and stirred for a further 16 h. Evaporation
and purification of the crude residue via column
chromatography (ethyl acetate/petroleum ether, 3:7 - 1:1)
afforded the benzamide, 2-amino-4,6-dichloro-3-hydroxy-N-
(n-propy) lbenzamide (4-14, R; = n-propyl), as an orange

25 solid (550 mg, 46%).

2-Amino-4, 6-dichloro-3-hydroxy-N-propylbenzamide: 'n
NMR (DMSO-dg): & 8.39 (t, J= 5.6, 1 H), 6.67 (s, 1 H,),
4.94 (br, 1 H), 3.16 (m, 2 H), 2.44 (m, 2 H), 1.50 (m, 2
H), 0.88 {(m, 3 H).

30 Step 2: To a solution of 2-amino-4, 6-dichloro-3-
hydroxy-N-propylbenzamide (1.00 g, 4.50 mmol) in glacial
acetic acid (5.5 mL) was added chloroacetyl chloride (718
mg, 6.36 mmol) dropwise under an argon atmosphere. The
mixture was heated under reflux for 2 h and then stirred

35 at room temperature for 1 h. The reaction mixture was

evaporated in vacuo and the residue neutralised with 2M



NJ O d/ OH 8&x¢cl ON / CNN3 0O C OH8H2 0 NR
Cl 0C N3 4N) OHR=H M, E, n-propyl 812 cl O

WO 204509336(C1 / N N NHZ OH 8J2 cl 0 NH2 CI / NeCTIWUNDS/000477
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Preparation of 2, 3-disubstitutedg3d qui nazolin-4-ones
(4-99) A4 C odCd odC OCOHNRC ~~~CNR2R3 CI /
NHpNeﬂDH NI—lElNHF{br@tiNmté\I wiH Cbb G @H vila 8f #114adidhd, washed

%1%9 §$§an anl %$§Qéu%ﬁ09a950th§1@ﬁ1€ 3m§tﬂ%%90 (%0 m1n)
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t hi ey | adeed of ¢ d‘éh? roguiting, Befﬁiq%ule} P dphheelnpabpble

5

10

15

20

25

30

an fhPOPial was filtered off. The filtrate was concentrated
to afford the chloride, 2-chloromethyl-5,7-dichloro-8-
hydroxy-3-n-propyl-3H-quinazolin-4-one (4-15, R; = n-
propyl), as an orange solid (600 mg, 89%).

2-Chloromethyl-5, 7-dichloro-8-hydroxy-3-n-propyl-3H-

quinazolin-4-one: ly NMR (DMSO-dg): & 7.86 (s, 1 H,),
5.15 (s, 2 H), 4.27 (s, 2 H), 1.52 (m, 2 H), 0.93 (m, 3
H); mass spectrum: m/z 323, 325, 327 (M' + 1, 100%, 66%,
11%).

Step 3: To a solution of 2-chloromethyl-5,7-dichloro-
8-hydroxy-3-n-propyl-3H-quinazolin-4-one (285 mg, 0.886
mmol) in anhydrous THF (1.3 mL) was added a solution of
methylamine in ethanol (7.5 mL of a 8.0M solution, 60
mmol) dropwise under an argon atmosphere. The mixture was
stirred at room temperature for 18 h, then concentrated,
and to the resulting residue was added 2M HC1 (5 mL).

The mixture was evaporated and more 2M HC1l (5 mL) was
added. The residue was evaporated and the procedure
repeated two more times. The mixture was triturated with
dichloromethane and dried in vacuo to yield 5,7-dichloro-
8-hydroxy-2-methylaminomethyl-3-n-propyl-3H-quinazolin-4-
one hydrochloride (4-9A) as a yellow solid (157 mg,

50%) (Table 6).

Other 2,3-disubstituted-3H-quinazolin-4-ones (4-9B -
4-9E) prepared via substitution of n-propylamine (Step 1)
and methylamine (Step 3) in Example 3 for the appropriate

amine(s) are given in Table 6.
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group according to the general deprotection procedure
(Exanple 1, Method A) gave 4-16A - 4-16D (Table 7).
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aféord4the 1m£&ate, 4,6-dichloro-2-ethoxymethyleneamino-3-
methoxybenzoic acid methyl ester (5-2), and starting
material (7.80 g) as a brown oil; 5-2:2-3 ~ 9:1.

4,6-Dichloro-2-ethoxymethyleneamino-3-methoxybenzoic
acid methyl ester (5-2): 'H NMR (DMSO-de¢): & 7.99 (s, 1 H),
7.48 (s, 1 H), 4.22 (g, 2 H), 3.79 (s, 3 H), 3.62 (s, 3
H), 1.28 (t, = 7.2, 3 H).

To an ice-cooled solution of the imidate 5-2 (400 mg,
1.31 mmol) in ethanol (12 mlL), was added under an argon
atmosphere, hydrazine hydrate (1.8 mL, 57.8 mmol). After
15 min, the solution was warmed to room temperature and
stirred for a further 2 h. The thick suspension was
diluted with ethanol and filtered. The solid was washed
with cold ethanol and dried under vacuum to give 3-amino-
5,7-dichloro-8-methoxy-3H-quinazolin-4-one (5-3) as a
white fluffy solid (289 mg, 85%).

3-Amino-5, 7-dichloro-8-methoxy-3H-quinazolin-4-one
(5-3): 'H NMR (DMSO-dg): & 8.48 (s, 1 H), 7.74 (s, 1 H),
5.85 (s, 2 H), 3.94 (s, 3 H); mass spectrum: m/z 260, 262,
264 (M* + 1, 100%, 66%, 11%).

A solution of 5-3 (60 mg, 0.231 mmol) and 48% agqueous
hydrobromic acid (2 mL) was heated at 120°C for 2 h. The
solution was cooled to room temperature and the
precipitate was isolated via filtration, washed
successively with dichloromethane and diethyl ether, and
dried in vacuo to provide 3-amino-5,7-dichloro-8-hydroxy-
3H-quinazolin-4-one hydrobromide (5-4) as a white solid
(44 mg, 58%).

3-Amino-5, 7-dichloro-8-hydroxy-3H-quinazolin-4-one
hydrobromide (5-4): 'H NMR (DMSO-d¢): & 8.44 (s, 1 H),
7.60 (s, 1 H); m/z 246, 248, 250 (M' + 1, 100%, 66%, 11%).
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15 vacuo to afford the 8-methoxy-3-(substituted)amino
compound 5-6.

Examples of hydrazines used: 2,4-
difluorophenylhydrazine hydrochloride gives 5-6A, 4-
methoxyphenylhydrazine hydrochloride gives 5-6B, and 4-

20 fluorophenylhydrazine hydrochloride gives 5-6C.

A solution of the 8-methoxy compound (5-6A, 5-6B or
5-6C) (0.133 mmol) and 48% aqueous hydrobromic acid (3
mL) was heated at 120°C for 6 h, and allowed to cool to
room temperature. The solid was isolated via filtration,

25 washed with dichloromethane and diethyl ether and dried in
vacuo to provide the 3-(substituted)amino compound (5-7A,
5-7B or 5-7C) (Table 8).
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Example 6 — Preparation of 3-substituted-3H-quinazolin-4-
thione (7-2)

Cl [0} Cl S Cl S
R R R
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cl N cl N cl N
OMe OMe OH
2-6 7-1

7-2

A mixture of the 3-substituted-3H-quinazolin-4-one
(0.70 mmol), P4Sip (0.93 mmol) and pyridine (5 mL) was
heated under reflux. When the reaction was complete, as
monitored by TLC analysis, the mixture was concentrated to
dryness and the resulting residue gave, after column
chromatography (Si0,; eluting with ethyl acetate/methanol,
100:1), the corresponding 3H-quinazolin-4-thione 7-1.

A mixture of the 3H-quinazolin-4-thione 7-1 was
treated with BBr3; according to conditions previously
described in Example 1. Workup in the usual manner with
methanol provided the corresponding 3H-quinazolin-4-thione

7-2 (Table 11).
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Example 7 - Assessment of Compounds of Formula I
5 The following Assays were used in the assessment of
the compounds of formula I for suitability for use in the

methods of the invention.
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\' \' N
perox1dase(HRP) stock solution was prepared to 1puM at pH

7.4. The reactions were carried out in PBS, pH 7.4 in a 96
well plate (total volume =250pul/well). The reaction
solutions contained AB 1-42 at concentrations in the range
of 50nM to 1uM, copper-glycine chelate (Cu-Gly), was
prepared by adding CuCl, to glycine in the ratio of 1:6 and
added to the AR in the proportion 2Cu-Gly : 1AL )},
reducing agents including dopamine (5uM) or ascorbic acid,
deacetylated DCF 100uM, and HRP, O.1pM. 1-10puM EDTA or
another chelator may also be present as a control for free
copper, but was not required for the assay to function.
The reaction mixture was incubated at 37C for 60 min.
Catalase (4000 units/ml) and Hy;0, (1-2.5uM) standards in
PBS pH 7.4 may be included as positive controls.
Fluorescence was recorded using a plate reader with
excitation and emission filters at 485nM and 530nM
respectively. H;0, concentration may be established by
comparing fluorescence with the H;0; standards. Inhibition
of AR H,0, production was assayed by including a given

concentration of test compound(s) in the test wells.

Assay 2. Neurotoxicity Assays
Primary cortical neuronal cultures

Cortical cultures were prepared as previously
described (White et al., 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



7-2F S 111 N~/Nety < \ / NOH7-26C S\ N ~
N a / N/ OH7-2HC s Et rt-" CN3 C OH Exanple

wa20058e8essment of Conpounds of Fornmula | 5 ThBCT/AU2005/000477

10

15

20

25

30

35

foll owi ng Assays were used in the assessnent of the
conpounds of formula | for suitgbility for use in the

met hods of the invention. WO 2005/ 095360

PC3hAUZ005%400044T) 89 aAﬂsancmbaEbdoamn§0P¢p H2P2. Media was

abuﬁgFA Ll °E8E§tr£8 ﬁ%%?ggmgéluﬁggé EggHtEhﬁen Life

oun
peW@xhdelgemesataod 5?7 AmspﬂﬁmehéSpﬁé§§mééOGenc©p§@r

ba§s9h9819g9Q59r0ftu959§gglaeré Abagebahed( BEF37°c in 5% CO,.
| ecul ar Probes gene : DCF solution (5

m)
i nPXH0% BPnBERGFiBAD HBkPBe FB?e€PéG§F§ mEHr §ad @St Feplaced
arg@ehfQéukbbaah12ﬁ€hlmaanaeagetmhamedahnlbhedants

30 d neutralised. at
HTL594CF 08 PAF RBREBRLPALPON of 1nt Horser adi sh

10 per oxi dase( HRP) stock sol ution mas prepared to 1M

atf@ﬁmalyggeIQSFﬁggﬁagé ?u@%r e%3h %Q%Ff%sPBS pH

tota volune well). The
react|oﬁergbﬁéﬂaoﬁﬁomoﬁpétnéétAB dag25g6 (P5-6) mice were

0096ﬁ8b5atbﬁasdhgseegeaaegge e& REAM, @slyhd dissociated in
co per - gl ci ne chel ate ared

r RgOBUET PPNyl yEPREPP ﬁlﬁﬁegFﬁpPg CofieEr ﬁnd Ggﬁdgﬁre
to i?@eABang@h@eEEOEQHEUQ@ BCHtEkY at 3@@30bo cedusi/Be’ in
agents incl udi or._ascor bi .
GoBNE: IF AT PEEn 10BRE. ARanRRBOSGETI SHDRGRIERTRToMLER 108
angthell chéfaterumayFabso Bempr gdentmaseaacdndomMf EC1 .
fr e, 20,60PReL 1 BHL 423 108! W9RY) " 6dsf Qhabhec8S33Y bating
f uRGt I on:

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.
Culture medium is replaced with fresh neurobasal medium
plus B27 supplements minus antioxidants. 1/10th volume MTS
solution (Cell Titre 96 Aqueous One, Promega Corporation)
and incubated at at 37°C, 2hrs. 200 microlitre aliquots are

measured with a spectrophotometer at 560 nm.

(b) LDH Assay for Cell Viability

Cell death is determined from culture supernatants
free of serum and cell debris using the lactate
dehydrogenase (LDH) Cytotoxicity Detection Kit (Boehringer

Ingelheim) according to the manufacturer's instructions.

(c) Assay for Af Neurotoxicity and Af Neuroprotection
Neuronal cortical cells were cultured for five days
as per Assay 2. On day six the neurobasal (NB) media

(Invitrogen Life Technologies) and B27 supplement
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Assay for Cell Viabil _ _ _
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
25 ‘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 AP diluent**
30 Well 2 : 515 ul NB+B27(no antioxidant) + 24 ul 250uM
test compound + 60ul AR diluent
Well 3 : 515 ul NB+B27(no antioxidant) + 24 ul test
compound diluent*** + 60ul AP1-42
Well 4 : 515 ul NB+B27(no antioxidant) + 24 ul 2.5uM
35 test compound + 60ul AP1-42
Well 5 : 515 ul NB+B27(no antioxidant) + 24 ul 25uM
test compound + 60ul AB1-42



Cell viability is determ ned using the MIS assay.
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sonicated for 5 mnutes. The peptide was then dil uted

| ncdaplaid ohOoX RBS LQsayfi nal 15 concentration of
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for 5 mAut®E ahd fR¥n SPRT atraapons r phe fells nite assay is
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as per Assay 2 in NB media and B27 supplement.

On day six the test compounds were added to the

25 neuronal cell cultures in NB media and B27 supplement
minus antioxidants.

Test compounds were dissolved in 100% DMSO to a
concentration of 2.5 mM (10mM if excess compound was
weighed out per wvial - then diluted to 2.5mM). 2.5mM

30 stock solution was serially diluted 1 in 10 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”:

35 To a 48 well plate add:

Well 1: 576 ul NB+B27 (no antioxidant)* + 24 ul 2.5uM test
compound



250uM 25uM 2.5uM Test conpounds were not added
directly to cells, instead they were added to a 48
wowdos/093360 - Drug Pl ate' as conprised bel ow. Pr eper/av2oms000477
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20 * NB media and B27 (no antioxidants),
*% PBT diluent 10% DMSO in NB+B27 (no antioxidants)

On completion of the assay, 1/10 volume MTS was added

per well of plate (ie 25ul/ 250 ul). The plates were

25 incubated at 37°C for 2hrs, and then absorbance was read at
560nm.

Assay 4. Caspase Assay
To measure caspase activity in neuronal cultures,

30 growth medium is removed, cells are washed twice with
control salt solution (pH 7.4) and ice-cold cell
extraction buffer is added directly to the cultures. The
extraction buffer consists of 20 mM Tris (pH 7.4), 1 mM
sucrose, 0.25 mM EDTA, 1 mM dithiothreitol (DTT), 0.5 mM

35 PMSF, 1% Triton X-100 (Tx-100) and 1 pg/mL of pepstatin
and aprotinin. After incubation for 15 min on ice, the
extraction buffer is removed, centrifuged for 5 min at 4°C

in a microcentrifuge and 100 pL of supernatant is added to
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salt solution. Analysis of FITC fluorescence (ex. 488 nm,
20 em. 510 nm) is determined using a Leica DMIRB microscope.

Photographs are taken with a Leica MPS 60 camera

attachment using ASA400 colour film, and negatives are

scanned into Adobe Photoshop v2.0.1.

25 Assay 6. Lipoprotein Oxidation Assay
Two different assays of metal-mediated lipid

peroxidation can be utilized. The first assay involves
measuring the oxidative activity of metallated proteins.
This is determined by mixing dialyzed metallated or native

30 protein (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

35 (486 nm) with LDL alone (100% LPO). The second assay 1is
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 puM) to 0.5 mg/mL LDL
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Cultures are assayed for cell death using the lactate
25 dehydrogenase (LDH) assay kit (Roche Molecular
Biochemicals, Nunawading, Australia) according to the

manufacturer's instructions.

Assaj 8. Acridine Orange Assay for Af-Mediated Loss of

30 Lysosomal Acidification

Cultured mouse cortical neurons are treated with AP1l-

42 (20uM) for 16 h and then stained with 5 mg/ml acridine
orange (AQ) for 5 min at 37°C. 15 min at 37°C. The AO-
induced fluorescence is measured with a red filter on a

35 fluorescence microscope. AO is a lysosomotropic weak base
which accumulates in the endosomal/lysosomal compartments
and displays orange fluorescence during incubation. AO is

sequestered inside the lysosomes as long as there is a
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25 2—mercaptoethanol Samples were then heated for 10 mins
at 900C and separated by gel electrophoresis. The
insoluble fraction of the cortical samples was obtained by
resuspending the initial pelleted sample in 1 ml of
phosphate-buffered saline. A 50-pl aliquot of this

30 suspension was then boiled in 200 ml of sample buffer as
above.

Tris-Tricine polyacrylamide gel electrophoresis was

performed by loading appropriately diluted samples on to
10% to 20% gradient gels (Novex, San Diego, CA) followed

35 by transfer on to 0.2-pum nitrocellulose membrane (Bio-
Rad, Hercules, CA). AP was detected by using monoclonal
antibody W02, which detects residues 5 through 8, 17 (or

another suitable antibody) in conjunction with horseradish
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25 concentratlons of the test compound. A student’s ‘t test’
was used to compare the mean of the highest value obtained
by the test compound for each gel at any concentration, to
the mean of the PBS values taken from the multiple gels.
Accordingly a determination can be made of whether the

30 average increase in solubilisation obtained by any test
compound is significant compared with PBS alone. Test
compounds with a (+) score are compounds which achieved a
statistically significant increase in plaque
solubilisation over that of PBS alone. A test compound

35 with a {(-) score is a compound which does not achieve a
statistically significant increase in plaque

solubilisation over that of PBS alone.
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25 Transgenic mice of the strain APP2576 (Hsiao et al
1996) are used. Eight to nine month old female mice are
selected and divided into groups for treatment.

Mice are sacrificed at intervals, and their brains
examined to determine whether the treatment with test

30 compounds decreased brain amyloid formation, and the
identification of the most effective administration
protocol. The levels of soluble and insoluble AP in the
brain and serum are determined using calibrated Western
blots as per the methodology described for Assay 9. Brain

35 Amyloid Solubilisation Assay.

Other mice in each group are tested over a period of
up to eight months for cognitive performance, using a

Morris water maze according to standard methods. The



Accordingly a determ nation can be made of whether the
30 average increase in solubilisation obtained by any

wo e®s/0936mpound i s significant conpared with PBS/aU2008/000477

Test conpounds with a (+) score are conpounds which
achieved a statistically signigbcant increase in

pl ague solubilisation over that of PBS al one. A test
corgeowench 13%ew tth aan(d )weslclothesdirgy ao ft aripo wrdinvehili c hi ladlss o

no |.ev j St lLy: -sian fi [ncrease in -.
pl gnqeﬁagurgeo lﬁﬁ%gﬁ%#%\%er%t%{aﬁofd%tﬁIlc}neu.e% a five
2005710953680 RET AIZIGS /004y Bub] g 1 islsayrals s Metedmbination

Pardd tdQnig¥esTO asiak Bfd @i LRIt ik pardid i Quidg Hq
various netals, including zinc and copper, follow ng

> extI@5%n SR L% #4919 ssue in the presence of a test

10

15

20

25

30

35

conpound, soluble 5 and insoluble fractions from an
extract aqf, h n.brain. tissyue are .prepared as for the
am%soslaa! 210% ‘ubi %sslé:fc?‘oeﬁn lca%s?&@ﬂ\?eﬁ% <Finthe two

f r dstiaonsS warfe anadnsseddlcu datdiupts vePSAcoupl ed pl asma

MASS SP%lra‘%”%tJd%a de°'a!r‘%’é4 %11?@%0%‘1%8@ AL RNt etrd(}%rhtg the

with nitric acid and/or hydrogen per oxi de w _
nedEs AP cdAFIAP RN FFidabls tAdmuaist MaliigProfratdsn”, a
Compuide adrARa1dePeS iich I MARSGEH € AYgBitSies.
Transgeni ¢ nouse nodels are avail able for a nunber of

15 neurol ogi cal disorders, including Al zheinmer's

di skase diféarres: etolathil 199 eddsimmmesttal ., 1996) ;

Par ki nsen’_s [ i e . . f.am lJ,al
anyotr ogfﬁllec Sqqﬁgﬁg%}é%rlgga&se %R?S)meﬁl%g%dy aet?rgé#.h, PH 2.0
1984 pHurft-ingtTdri'ss idi sddde | Réddyretragige thggg)carame

O euezfalft 20 JRkRP 1HeS §a%%k ifadDlg kel d i@ i i1 tract in
1994) . have found that one of the transgenic
nodei™&fSor Al zhei mer' s di sease, the APP2576

tranzgerﬂh@ fmﬁibu(rkté a@rﬁt cHJsso]JsﬂQﬁl )irgl[lmsmafb apgiggriate
i nci dence of .cataract. .These .ani nodel s ar

SIS TG ST 1R (10 hetHOTE o the Hovant O 261

Tr drggemixc miflce &f. Mhestathitn SARRREBZ8 i(Hgitas pdtatal buffer,

1996). a1i8 MSefhsFi _tc_etn%dﬁatri%mwﬁgolldg.fe@ ML ere then

are selected and divided into groups for treatnent.
M G adivé esh @i Negdhedomatter vl Set@idimfeid Irlaid ity range.
exgEnedt @ . deftiam nreaMret ker ks d,r etaEentchMnt.h Aeest, 72,

1781-1787171.

cLog P values

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

unionised species.

Assay 13. Blood Brain Barrier Penetration

The test compounds were dissolved in DMSO and
phosphate buffered saline (PBS) was added to obtain
solutions at a concentration of 50 uM in PBS containing
1.25-2.5% DMSO. A trace amount of *C-sucrose was added to
each stock infusion solution (approx 0.01 pCi/mL) to act

as Blood-Brain Barrier (BBB)-impermeable marker in order
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SPE6he8ined 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 into 3 parts; the
right hemisphere together with the right midbrain, the
left hemisphere together with the left midbrain and the
hindbrain (cerebellum, pons and brainstem). Only the
right part of the brain was used for subsequent
measurements because perfusion via the right internal
carotid artery preferentially supplies the right
hemisphere and right midbrain (the left hemisphere and
hindbrain receive a variable collateral perfusion). The
brain tissue samples from each animal were frozen at -

30°C, homogenized and weighed aliquots analysed by LC-MS
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[ brain ng.mgq'] - [ RVS ng.ul'1 ]

Brain Uptake Ratio =
[ infusion solution ng.uL™" ]
30
A total of 5-6 brain perfusion experiments were
performed for each of the test compounds and mean brain
uptake ratios were calculated.
Ratios of greater than 50% indicate compounds that
35 enter the brain extremely rapidly; ratios between 10 and
50% indicate compounds that enter the brain well; ratios
less than 10% (not observed) would indicate compounds that

enter the brain very slowly and would not be suitable for
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2 several plaques present

3

4 = plaques abundant and not restricted to any

numerous plaques visible in restricted areas

particular area.
Intermediate values eg 2.5 are assigned where applicable.

Students’ t ' test is used for comparisons between groups.

Assay 15. Pharmacokinetic Profile

® Intravenous infusion of test compound; 2 mg/Kg in a
suitable vehicle is administered to 2 rats and
arterial blood is sampled up to 24 hours.

® Oral administration of test compound; 30 mg/Kg in a
suitable vehicle is administered via oral gavage to 2
rats and arterial blood is sampled up to 24 hours.

e Plasma concentrations of test compound are determined

by suitable analytical method.
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appkempbluads Students' t ' test is used for
conpari sons between groups. 30 Assay 15.
Phar macoki netic Profile Intravenous infusion of test
2@onBBuR@752 ny/Kg in a suitable vehicle is

adm ni st er-8d LOmdnidt$a®A€n of PB 1075 at 30mg/kg, as a

suspension in Na-Carboxymethyl Cellulose (CMC) was

administered by oral gavage to four mice. Two mice were
sacrificed 30 minutes after administration and two mice
25 were sacrificed 60 minutes after administration. Blood
was obtained by cardiac puncture and plasma separated by
centrifugation.
The concentration of PB 1075 was determined by LC/MS
using the triple quadrupole instrument. The mobile phase
30 consisted of an acetonitrile (ACN)/water gradient
(containing 0.05% Formic acid) and the column was a
Phenomenex Lunea 5um C8 (50 x 2mm) column.
The supplied acute toxicity mouse plasma samples were
directly injected following a protein precipitation with

35 ACN. The analytical method in plasma was linear in the
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nouse plasma sanpl es were , ,
administered by oral gavage to four mice. Two mice were
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sacrificed 30 minutes after administration and two mice
15 were sacrificed 60 minutes after administration. Blood
was obtained by cardiac puncture and plasma separated by
centrifugation.
The concentration of PB 1076 was determined by LC/MS
using the triple quadrupocle instrument. The mobile phase
20 consisted of an acetonitrile (ACN)/water gradient
(containing 0.05% Formic acid) and the column was a
Phenomenex Luna 5pM C8 (50 x 2mm) column.
The mouse plasma samples were directly injected
following a protein precipitation with ACN. The analytical
25 method in plasma was linear in the range of 500 to 10,000
ng/ml (R® = 0.999). Recovery of PB 1076 from plasma was
~ 85%.
The concentration of PB 1076 in mouse plasma after
dosing orally at 30 mg/kg is given in Table 13.
30
Table 13. Concentrations of PB 1076 in Mouse Plasma after
Oral Dosing at 30 mg/kg
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Mouse PlIHsneafdegytration of PB 1077 was determined by LC/MS
using the triple quadrupole instrument. The mobile phase

consisted of an acetonitrile (ACN)/water gradient
{containing 0.05% Formic acid) and the column was a
Phenomenex Luna 5pM C8 (50 x Z2mm) column.

The mouse plasma samples were directly injected
following a protein precipitation with ACN. The analytical
method in plasma was linear in the range of 5 to 5,000
ng/ml (R? = 0.999). Recovery of PB 1077 from plasma was
~ 92%.

The concentration of PB 1077 in mouse plasma after

dosing orally at 30 mg/kg is given in Table 14.

Table 14. Concentrations of PB 1077 in Mouse Plasma after

Oral Dosing at 30 mg/kg
Mouse Time Conc.
ID (min) (ng/ml)
3062 30 731.2
3060 30 984.7
3093 60 752.8
3095 60 495.1
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agent which exhibits specific fluorescence when it
intercalates within a beta sheet structure, is
incorporated into the A-beta/Zn aggregate during the
aggregation process. Solubilisation of the metal bound
aggregates by a test compound will result in reduced
fluorescence as the beta sheet conformation is lost. The
activity of a compound in this assay is a combination of
its metal chelating properties, solubility, hydrophobicity
and structural elements which influence interaction with
the amyloid mass.

The assay models the process by which a test compound
is acting, either to compete for bound metals with Af or
alternatively to displace metals by competitively binding
at the metal binding site, resulting in AP precipitated by
zinc, being solubilised, as an in vitro model of plaque

disaggregation.

Assay reagents

Aliquots of synthetic AP peptide are prepared for
convenience. AB is dissolved in distilled H20 and peptide
concentration is assessed by absorption at 214nm against a

validated standard curve. Abeta/Zn aggregates in the
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sy tic Al ep repa for 35 n|enc
APB%ESdlggoﬁglg |IF§ %56 and p pep g lp reads.
concentration is assessed by absorption at 214nm
agpkLBghtd Vvalidated standard curve. Abetal/Zn

aggregates in the WO 2005/ 095360 PCT/ AU2005/ 000477 -
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Vebbﬁb@nt?&ﬁlonar@Mlnékudﬁﬁchn5@%051@§§@Yegétﬂ©@atE@@o) is
Con %alned and as percent disaggregation at 5uM (expressed
as 5/% reduction). The two values together provide a
measure of the efficiency of disaggregation.

If the compound does not achieve 50% disaggregation
within the concentration range tested the result is
recorded as >20uM, corresponding to the maximum
concentration at which the compound is tested.. This
result indicates that the test compound is relatively poor
at being able to disaggregate the AR 1-42 aggregates. A
test compound able to achieve an ICsy at less than 20uM and
scoring greater than 20% disaggregation at 5uM is
considered ‘good’. A test compound able to achieve an ICsp
at less than 20uM and scoring greater than 40%

disaggregation at 5S5uM is considered ‘very good’.



The test conpounds were dissolved in DMSO to a
concentration of 5nM Dilutions were made in DMSO as 5
wappsomssate to 100 tinmes the desired final PCT/AU2005/000477

concentration and added im@d%géel_y to the A-beta
aggregates. Method A-beta 1-4 s incubated with
ZnCl2 and Thioflavine T 10 (ThT) in a nolar ratio of
(1:2:2) for 24 hours at 37 degrees on a rotating wheel
in PBS pH 6.6. Follow ng incubation, aggregates are
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degrees Withirbg ati on. PBS bl ank, | untreated
aggr egat gs. apd O controls are included wth 15 each
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substituted Ci;-4 alkyl, optionally substituted Cs_¢
cycloalkyl, optionally substituted saturated or
unsaturated 5-or 6-membered N-containing heterocyclyl and
25 optionally substituted 6-membered aryl; NHCOR!® in which R
is optionally substituted C;-4 alkyl, optionally
substituted C;-¢ cycloalkyl, optionally substituted
membered saturated or unsaturated 5- or 6- N-containing

heterocyclyl or optionally substituted 6-membered aryl; CH;



substituted C2_6 al kynyl and optionally substituted 5
or 6-nmenbered N-containing heterocyclyl optionally

weondessed 5 With optionally substituted 6-menPer/at2005/000477

10

15

20

25

30

aryl; and (CH2)mM\NHR13 in which R3 is selected from
optlonally substituted C1_6 ~al4¥yl-and SO02R14 in which
R14 is optionally selected from substituted Cl 6

al kpiNRAtRI“ophi ehathyRSubsid Rif e imeiderretermryy sndeaned

' Sf% hoahd %) %%a%ﬂgfd%b%“c%&u%%%p%“deghlk%(/lse' o tedaily

fro or S Vi SOS
thapbs(cu)tumedl §ast aghenofl R2damsetRYNad lot ﬁ@rbqtné;rmthd 5 or

15 6(—&n'e)nb%tre|de@15-tco‘?ﬁ% 10fi nfgd nahd rBZ:yci ﬁal %t 1%@1% 1(1ly 'C)ondensed
whe R5 R7 are

I'S a
nothct\;lcP@&l@ﬁ;ﬂlly3§|uéo§tlﬁyl&re§k @sme§$’le\3f§tde§ryl "ana (Chiy) iR
dﬁrithW'hll‘éQS,R PL9- deugstedt ﬁubﬁngpslaﬁazmlp Bﬁbge\%\’f@]uted Ci-g
t her .20 2. Ai.conpo acgprding to c m1l ich
R sB SO A R RO kol N S e rom
~esNb@HithAediﬁlwhadkyRSaaMdo@t1@m@leaﬁ@ba$ld@teme&—

[ iisS 10RYj @nal |y substituted Cl_4
aIE% %eQEétﬁgn Féﬁsgﬁstltuﬁéhqkl 4 al kenyl; an

opti ona yan§uBstQEQukﬁﬂ%RﬁQﬁ%ﬁﬁﬁy(ﬁelﬁﬁﬁﬁ@nﬁﬁqmiESaQﬁ halo;
6- gepbered N- contai ni ng heterocyclyl optionally

condensed with an optionally substituted 6-nenbered

ar ¢l 16r Chéferoaryl; 30 (CH2) nR6 in which n WO
20@5&@95&60pEGﬁhéU%O&&h&OO477 - 126 is 1to 3 and R6

I's 0pt|0Q§||y SgPsiéggéegne e@ &Y IQPHkylS other than H;
(ii) at least one of R®> and R’ is halo; and
(iii) when X is O, R®> and R’ are Cl and R? is H, then
R® is not cyclopropyl,
salts, hydrates, solvates, derivatives, pro-drugs,

tautomers and/or isomers thereof.

2. A compound according to claim 1 which is a compound

of formula IA:

R® X

R7
OH
1A

in which

R® and R’ and X are as defined in claim 1; and

R?® is optionally substituted Ci.4 alkyl;
optionally substituted C;_4 alkenyl; an optionally
substituted saturated or unsaturated 5- or 6-membered N-
containing heterocyclyl optionally condensed with an
optionally substituted 6-membered aryl or heterocaryl;
(CH2)nR® in which n



or an optionally substituted saturated or unsaturated

5- or 6-nenbered N-containing heterocyclyl; NR8RI in
wovkioshoB8 is H and RO is H or optionally subsect/ausms/o000477

Cl 4 alkyl or 5 optionally substituted 6-nmenbered aryl

; NHCOR10 in which R10 is aptjizgnally substituted Cl_4

al kyl or optionally substituted 6 menbered aryl. 3. A

conpoynd according to claim 2
opﬁlona%Py%suﬂstltU%ed %n%}L§I Flona%ﬁ ¢ cycloalkyl
substanupedlo@alAyabMéﬁyhtuopdu@ﬁaukytgdbgtlvnﬁedurated 5-

SaBQr@LﬁgmBEreHnﬁaEBﬁ%Eg 158 ﬂgtérg€§9§§§d NR® % ln Wthh R®

N- cont al ni n% het er ocy cl ti1onal y condense
anispti engl Ry é@b%t@%u@@@l@na%hb%v%ﬁthwte%rcl SR or

5heb@&@@ﬁ%ﬂly(gﬁ@btB@ut@dW@LﬁBmBekéﬁiakng ;1NHao® ' R6id Svhich
opthona subst.i.t ut c r
opti ondl | Fﬁﬂﬂﬁ%%tnﬁﬁkéﬁi 1§%£é90 %Eﬁgitﬂﬁu%ﬁf%ﬁn%ﬁly

6- soesbhereaedeN éontabeired het/@rocyclyl; or NR8RI in

which RBis Hand ROis Hor optionally substituted

ClL 4 alkyl or optionally substituted 6-nenbered aryl
2034. AAconppantdagceprdidngot 6oamyadme2ofincailmh Rt bS 3

10mhb%HlbﬁaﬁiyfgbBQWQtugdeCy.Chl@&lkv EtﬁoNéllglsNbgkltuted
CH 107571076 CI O.Cl NNN2HBr C /N M C
OH oM 21677v1078PWC2865Y 095360 1 PETPAUSBEEFO064TPT 127
Cl uQsetGlka@el 5%¢ or 6-membered N-containing heterocyclyl
optionally condensed with an optionally substituted 6-
membered aryl or heterocaryl; (CHg)nR6 in which n is 1 to 3
15 and R® is optionally substituted Cs.¢ cycloalkyl or an
optionally substituted saturated or unsaturated 5- or 6-
membered N-containing heterocyclyl; or NR®R® in which R? is
H and R’ is H or optionally substituted C;.4 alkyl or
optionally substituted 6-membered aryl.
20
4. A compound according to any one of claims 1 to 3

which is as follows:

cl 0 [:::> Cl 0
’ >N | N//\\Y;7
Cl N4;J Cl N4¢J
OH

OH

1075 1076

Cl 0
cl 0
N

N \ /\/E>
/l /\EJ N N\ 2HBr

cl M/’ 7 4J Me

cl
OH

OH
1077 1078



N/NJI " NI1I N / C N C NOH 1081 O4d 1080 Cl 0 S
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w@eiosods3ocl 0O N NS N NO cl Ncl N OH CHPAD’RB2005/000477
1085 Cl O cl 0 C NONNXX-) )aNXX C N C N 1087 OH
1086 o HEt NMe C ONC-O1N)ENXY NC \ NCO OH
1089 N 1088 OH WO 2005/ 095360 PCT/ AU2005/ 000477 -
128 Cl 0Cl O NNNO-N JJC NC N OH 1091 H

1092
a0 (\o c 0 K\N/
N
//N\\\//J N
N
y >
2 Cl N
Cl N
OH 1081
OH 1080
Cl 0] i/\g Cl (0] \N
/@KN \N /k\N
/J N
5
Cl N //l
cl N
OH 1083
1082 OH
Cl o] Cl (@]
N = N
/ N\< / O/
Cl N Cl N
OH OH
1084 1085
cl
cl O O cl 0 = |
N ~
N | N N
P >
Cl N Cl N 1087
1
OH 086 OH
Et N Me
ol 0 WX cl 0 = |
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N N

Cl N
N/ OH 1089

1088

Cl

OH



O 0C 0~NINNH JIJN C 1 /1 NG NOH OH
1093 1094 C 0C ON C NHB N C N OH H8 1097
WER0sAM88 Cl 0 C O F H NH2 NON C NJ F O PCHBU2005/000477
.HBr OH OH 1099 1100 C 00 C HB \ NI M NdC /

N' ~NC OHOH 1101 G 0C @4 N\ N NJ C N_dC

OH HBr OH HBr 1108 1107 WD 2005/ 095360

PCT/ AU28PS/ 0000477 F | cl o 7 |
S XN
N N J
N
OH

) ol

cl N
OH 1091 1092
OMe Cl O
cl 0 d |
N N
N N
l ~ NH
— Cl N
Cl N
OH
OH 1093 1094
Cl o]} Cl 0]
)N/\/ N | \
o] N/ HBr o F N A
OH . .HBr
1097 OH
1098
cl 0 cl 0 F
N
NH2 ~
N )N
»
Cl N cl N .HBr F
.HBr OH
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1099 1100
¢ 0 ol
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N | = N
p N
cl N 7 N cl
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129 ¢l o 0 N M/ G NCI NI OHHBr OHHBr 1111
1110 A o 0Br INN\ NN C N/ O4dHBr G HBr OH
wadibmzoedssid CI OC Ol \ NNC ~ N HBr HBr EE/ACR005/000477

1126 1115 C 0 C O NJ H 1130 OCH 1131 OC 0C ON

I \ NI \' N NOHOH 1133 113230 2005/ 095360

PCT/ AU2005/ 000477 - 130 5. A conpound according to
claim1 which is a conpound of formula IB: R5 X

cl 0 K o] o)
NN N NN
o]} N44J Cl chj
OH HBr

OH .HBr
1111

o] 0 /k/ Cl O Br
N ///\\\\///J\\\\
J N
Cl N/ /)

OH HBr cl N
OH .HBr
1112
1114
Cl (0] Cl 0
P 7
c N cl N HBr
OH .HBr OH
1126
1115
Cl 0] Cl o
N/\ N/\/
P /)
N N
o 1130 OH 1131
N
N/w N ' J
] /)
N N =
OH OH
1133
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5s 3N 72 RT\88NR OH IB in wiich R, R5, R7

and X are as defined in claiml1l. 5 6. A conpound
W@ewsneisng to claimb5 in which R2 is CH2ZNR R4 PCTIAWAI06/00477

Rl and R4 are independently selected fromH,

optionally substituted Cl1_6 al RY0 and optionally

substituted C3_6 cycloal kyl. 10 7. A conpound

according to any one of clainms 1, 5 or 6 which is as

follows: CI 0 C o NHNEt2 NH CI  OH Nwe2 Cl1 .HBr

OH HBr  1A28,uA W\ 20051 D5 360 ECTIMUR0MSL OO0AT 72 compound

1316t 8roAneoipesind according to claiml1l which is a

compound of fornula 1CR5 X Rao 56 3N 7 ( R7 N R2c

OHIC 5inwhich 5" R RandBXare as defined in

claim1; and X

IB

in which R?, R’>, R’ and X are as defined in claim 1.

5
6. A compound according to claim 5 in which R? is CH,NR'R*
in which R and R? are independently selected from H,
optionally substituted Ci_g alkyl and optionally
substituted Ci.¢ cycloalkyl.
10

7. A compound according to any one of claims 1, 5 or 6
which is as follows:

(o] (o]
Cl 0
NH
//k/NEt
cl N 2 "
~ NMe

OH Cl N 2

.HBr OH .HBr

1128 1147



R2C is CHZNR RO in which RL and R4 are independently
sel ected fromH and optionally substituted C1L 6 al kyl;

w@zms/09406(Ri ¢ i s optionally substituted Cl1_4 alkyi/AUS05/800477

5

10

15

20

conmpound according to claim8 which is as follows: C
O ~Nomi C N OH.HC HM _ 3%41095 C 0 ~C / N
OH HNI . HBr 20 1161 10. A conpound accordi ng to any
one of the preceding clainms in which R5 and R7 are
bot h hal o. WD 2005/ 095360 PCT/ AU2005/ 000477 - 132
118. A cBnpoupndundcaecdondging tbachadmi b whiich RS andoRpound
argfbggFmﬁméo he. 5 12. Use of the conpound of fornula
Ined in any one of clains 1 to 11, as a
pharmaceutical. 13. Use according to claim12, in
whi ch the pharnmaceuti cal |s a neur ot herapeutic or
neur oprotective 10 agentFQ 14. Mse according to claim
12 or claim 13, in which the p arnaceutlcal is an
ant i anyl oi dogeni ¢ agent =3 n ppaﬁnaceutlcal or
veterinary conpositio fising¥the conpound of
formula | as defined ijn any|one of claims 1 to 11 and
a pharmaceutically 0 Wari acceptable
carrier. 20 16. A Bonp03|‘|on dcordi®§ to claimi5
whi ch further conprises lanot her nedi canent. 17. A
conposition according to@aim 16, in which the other
medi canent is an inhibitor gi the 25
acetyl cholinesterase active site, an antioxidant, an
anti -

in which

R°, R’ and X are as defined in claim 1; and

R%¢ is CH,NR'R' in which R' and R*! are independently
selected from H and optionally substituted C;_s alkyl; and

R3¢ is optionally substituted C;_4 alkyl.

9. A compound according to claim 8 which is as

follows:
¢l 0

N/\/

7
Cl N

OH e AN

1095

o
cl N/Lj

OH HN
HBr ~

1161
10. A compound according to any one of the preceding

claims in which R® and R’ are both halo.



i nfl anmat ory agent or an oestrogenic agent. 18. A
met hod for the treatnent, anelioration and/or

w@emphsdsaxi s of a neurol ogi cal condition whi chPCT/AU2005/000477
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15

20
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30

35

conprises 30 the adm nistration of an effective anount

of a conpound of formula | _as @efined in any one of

clains 1 to 11 to a subject in need thereof. 19. A

nmet hod according to claim 18, in which the 35

neur ol ogi cal condition is a neurodegenerative

di $drder. AARIQESIOD5360 REHAUZO0S/ 00047 7in -wiBsh B0and R’
A gethpd.gceprdipg to claim19, in which the

neur odegenerative di sorder is neurodegenerative
anyl oi dosis. 5 21. A nmethod according to claim19 or

cl abm 20, gde Hhighe thahedegensiativer HsSaddeinds$ in any
sporadic or  famlial Alzheiner!s disease, anyotrophic

| aPBFaPt §¢PéMSsitsOcataract 2 PAPKIASGH S Cdi'sease,

Creut zfel dt 10 Jacob di sease and its new vari ant

assqci ated, wi th " mad w' di se Hunt i on'

di zgase, gjesrreen (fcaojf/vl]t'}gc%e?/wcdlablgzy ’orl#patvi'rg%h mﬁ?i pl e
syphemmateophygalHakl er bedentBpaepeutiiseasenedirbpysgective
Lewyhedy disease, fatal famlial insomia, Gertsmann
Straussl er Shei nker disease, 15 hereditary cerebra
haenorrhage wi th anyl oi dosi s-Dutch type, multiple

scherosi s,udauopad i8Sy Ol NCUIDHr dEBLaSEL DS A ivdilich the
disgases. Zgn A et hod ac ordigg.go claim?21, in which

t hBRa3B2HFEUFbE&ndrativa a 88y 48 SPISRAFK RSB s

di sease. 23. A nethod according to any one of clains

19.to 21, i i e.ne rative. dj i s
an A3t et TS 0 AR Bl e gt eford
t ocelmarins289 thewsrwrovhd AY fepsmadadIcesddeiféncedsin any one

Al ghekmging di $823¢ QhqdeNBRbkAacas$9ebat @dow LBLtBWAarily
syndrone or one of several forns of autosSonal
doRFRERE2PSFNE3GE 1Fami lial Al zhei mer's disease. 30

25. A nmethod according to any one of claims 18 to 24
\(/)\Af'“l%h | OV}?’ccgrr?pdouscletsioonr ISR isng} hceo Ccoﬁg]ilntlll\@ \H’lefél'!l Nirther

comprises another medicament.

17. A composition according to claim 16, in which the
other medicament is an inhibitor of the
acetylcholinesterase active site, an antioxidant, an anti-

inflammatory agent or an oestrogenic agent.

18. A method for the treatment, amelioration and/or
prophylaxis of a neurological condition which comprises
the administration of an effective amount of a compound of
formula I as defined in any one of claims 1 to 11 to a

subject in need thereof.

19. A method according to claim 18, in which the

neurological condition is a neurodegenerative disorder.



the subject. 35 26. A nethod according to any one of

clains 18 to 25, which further conprises separate,
waegaeyiss@ml or sinul taneous admi ni stration of Peravb®s/000477

medi canment. WO 2005/ 095360 PCT/ AU2005/ 000477 - 134

27. A nethod according to claiyg®6, in which the other

nmedi canent is an inhibitor of the acetyl cholinesterase

active site, an antioxidant, an anti-inflammtory

agent or an oestrogenic agent. 5 28. A nethod

aceor.di ng A onatrhyodrecofradad meo 18Laon 279, im wihich the

Cowggpgegéngggwbe hlkéragm R %@ﬁ%@d@z;@wexatlve

t opl y or parentera Use of the conpound
of aﬁlafﬁﬁﬂlldésﬂsas defined in any one of claims 1 to 11,
5in the manufacture of a nedicament for the treatnent,

amslloratlona r | axis of a ur ol ogi cal .
condition.® gf?é) g %‘? J)a/fl%o% r?)f{?o?]f"ru? gl in
defvhned theaﬁyurOHEgGhembaunE Hicordtrf as tsheradic or

tr i ibon .. Lar I |

hodanTE o RTEbIhBE! Aa; 3Rd 2] BEORRXLBKLE ParBral
debichedosnscl| ghfieracte Pa@kinspof sudasensehe Creutheldt“

10tr9§Eanbns@g§E'QﬁatHQQ ﬁ@@/QErlﬁthE%%%éh%t%ﬁ &ith "mad
neur ol oal cal condition. process for the

pr ERHr afi6R3GF t Hén&%ﬁﬁé‘@ﬁd Sofjlsﬁé‘lsﬁul gemend ld‘ef”llﬁgd Lewy
|nb@ﬂy goemat iehai AB1tiboellywhieah at2optgnpHases rbelen-Spatz

ot Sh3sali, Ak bract 119, 20-g8t Lol Pighest 29110
20@5&6&536@ B@TﬁAMﬁﬁ@5B@®@¢EEleISSheﬁnkwhithRES&nd R7
Sar e?ég@%&&ge@e&@?9| gl a%m@&&ﬁa?%NBgtPWghﬁhoR%osﬁsa%utch

orm an optiona rot ect ed
Coﬁy@@ndmgﬂtﬂ@ﬁﬁupglgpps1s, tauopathles, motor neuron

disease or prion diseases.

22. A method according to claim 21, in which the

20 neurodgenerative disorder is Parkinson’s disease.

23. A method according to any one of claims 19 to 21,
in which the neurodegenerative disorder is an AP-related
condition.
25
24. A method according to claim 23, in which the AP-
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.
30
25. A method according to any one of claims 18 to 24
which slows, reduces or arrests the cognitive decline of

the subject.

35 26. A method according to any one of claims 18 to 25,
which further comprises separate, sequential or

simultanecus administration of another medicament.



5 R CONHR3 R7 NO2 OH VII  (b) reducing the conmpound

of formula VII to forman 10 optionally protected
wa@eoopoesseh of fornmula VIII RS CONHR3 R7 NH2  QrCNVAUR005/000477

15 (c) cyclisation of the conmpound of forrmula VIII to

forman optionally protected g@wpound of formula | in

which R2 is H or (d) cyclisation of the conpound of

f la V]I 0
R0 (R 5 Wi T80 opt 1 opal Ty Subst ey he other

Clm&dabhvﬁnbrlépﬁhomahﬂ91§9539ftEbédacétﬁéﬁb@ﬂéﬂeaﬁ?ﬁase
a8995é0%§%é0 EQTéA@%99§699Q47Zn an%%ﬁln%§amﬁaﬁegge§§ent or

for the Ere paration of the conpound o formul a
defPnegs ﬁOQﬁVlSnéQSPtclalns 1to 11 |n whi ch R2 |s H
SMMICh conprises the steps of: 5 (a) am nating an

|1 d
oPoken ™ o M e R S S e 5o 27

clannwmltb tbennampoupdloﬂaﬁbympﬁatécuedadmmp@amdreﬁ orally,

foEQEH@ah%yRérchyenBZrally.

10 29. Use of the compound of formula I as defined in any
one of claims 1 to 11, in the manufacture of a medicament
for the treatment, amelioration and/or prophylaxis of a

neurological condition.

15 30. Use of a compound of formula I as defined in any
one of claims 1 to 11 for the treatment, amelioration

and/or prophylaxis of a neurological condition.

31. A compound of formula I as defined in claims 1 to
20 11 for use in the treatment, amelioration and/or

prophylaxis of a neurological condition.

32. A process for the preparation of the compound of
formula I as defined in any one of claims 1 to 11 which
25 comprises the steps of:
(a) reacting an optionally protected compound of

formula V
R5

CO,

OH



OH; and 15 I X (b) reacting the conmpound of formula
IXwth R3-L or R30S02RX in which L is a | eaving group
w@eesBs366 as defined in claim32. 20 34. A ppODAEI005/000477

for the preparation of the conpound of formula | as
defined in any one of clainms Z 4 11 which conprises

the steps of: WO 2005/ 095360 PCT/ AU2005/ 000477 - 137

(a) reacting the optionally protected conpound of

formula VI as defined in claim33 with a fornylating

agent whiighf 87 med t Rera e asptdediialdd) ipy otlevired wr‘qudhﬁ!R
of JhorauRa i & Rye £ R{ MHCHP 1 Gboforn 2R optlo%%lly

optionally protected conpound_of fornula Xl
oHPreBexredhyroreastfng tt herevhpoldd of formula X or X
swith an acylating agent containing R2 to form an
optionally protected conpoungs of fornula XIl R5 CO2H
R7 NHCOR2 15 OH XI I WD 2005/ 995360 PCT/ AU2005/ 000477
- 138 in which R2 is as defiped in SBﬁhﬂhl or a
conmpound of fornula Xl II

OH
VIT

(b) reducing the compound of formula VII to form an

10 optionally protected compound of formula VIII

R5
CONHR3
R7 NH;
OH
VIIT

15
(c) <cyclisation of the compound of formula VIII to
form an optionally protected compound of formula I in
which R? is H; or
(d) cyclisation of the compound of formula VIII in
20 the presence of R?CHO, R*CO,H or R?C(OR¥)3; in which R® is
optionally substituted C;-4 alkyl or optionally substituted
6-membered aryl.



O RRNR2Z OH; and 5 XIll (c) reacting the conmpound
of formula XII or XIIl with H2NR3 in which R3 is as

waledosnoesdeo n claim 1. 10 35. A process for the PCI/AU2005/000477

5

10

15

20

preparation of a conpound of fornmula IVRS5 1\ CO2H

R7 OH IV in which RS and R7 jage -as defined in claim

1 15 conprising the step of diazotisation of a

compound of fornula Il R5 CO2H R7 NH2 111 WO

2005/ 095360 PCT/ AU2005/ 000477 - 139 36. A process

foB3the prieparatéon OIr tties qongoamat ofn ¢ Oripe acdmpeund of

de%bgﬁlenlcgg' Be#2nah oh & Agpe h8eS £t B39h@PS 0 11550 which

i'azotisation of thé conpoun formula Il as

deRf nkgl hinwm%ll@n@%w{as?%r‘ﬁﬁl% ebPpdURE: of fornula IV

as defiped hRighekAy38n @ﬁelehblmytp@bt@at@a tBRpound of

cogpoun of formula V. 10 37. A process for the
Bar4tfodlof the conpound of fornula VI as defined

in claim33 which conprises the steps of: (a)

di azoti sation of the conpound of fRrrmula IV as

defined in claim35 to forma conppund of fornmula V as

15 defined in claim32; (b) nitrat) on of 58% corrpound

of formula VI to form the conpodu . ntila V: and

(c) reducing the conmpound of f :

in which R®> and R’ are as defined in claim 1 to form an

optionally protected compound of formula IX

R5 O
NH
44J
R’ N
OH ; and
IX

(b) reacting the compound of formula IX with
R3*-L or R%0S0,R* in which L is a leaving group and R* is as

defined in claim 32.

34. A process for the preparation of the compound of
formula I as defined in any one of claims 1 to 11 which

comprises the steps of:



WO 2005/095360 PCT/AU2005/000477

- 137 -

(a) reacting the optionally protected compound of
formula VI as defined in claim 33 with a formylating agent
to form either an optionally protected compound of formula

5 X

R5
CO5H
7
R NHCHO
OH or
X
an optionally protected compound of formula XI
R® Q
0]
)
R’ N
OH
10 XTI
(b) reacting the compound of formula X or XI with an

acylating agent containing R? to form an optionally
protected compound of formula XII
R5

CO,H

R? NHCOR?

15 OH



WO 2005/095360 PCT/AU2005/000477
- 138 -

in which R? is as defined in claim 1 or a compound of
formula XIII

R5 @

OH ; and
5 XIIT

(c) reacting the compound of formula XII or XIITI with

H,NR?® in which R® is as defined in claim 1.

10 35. A process for the preparation of a compound of

formula IV

CO,H

R7

OH
v

in which R® and R’ are as defined in claim 1
15 comprising the step of diazotisation of a compound of
formula III

R5

CO,H

NH,
IIT



WO 2005/095360 PCT/AU2005/000477
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15
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36. A process for the preparation of the compound of
formula V as defined in claim 32 which comprises the steps
of:

(a) diazotisation of the compound of formula III as
defined in claim 35 to form a compound of formula IV as
defined in claim 35; and

(b) nitration of the compound of feormula IV.

37. A process for the preparation of the compound of
formula VI as defined in claim 33 which comprises the
steps of:

(a) diazotisation of the compound of formula IV as
defined in claim 35 to form a compound of formula V as
defined in claim 32;

(b) nitration of the compound of formula VI to form

the compound of formula V; and

(c) reducing the compound of formula V.



